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STIFFNESS OF STRUTS. are perfectly symmetrical ; for the wrought iron they are 
ae not so, although all the curves follow the same degree | 
THE accompanying tables give the result of some recent | and character of want of symmetry, the thickness of the | 
experiments made in Mason College Engineering Labora- | tube probably not being quite uniform. 
tory by Messrs. Wheatley and Wood, two of Professor | In all cases curves have been plotted out showing the 
Smith’s students, | relation between deflection and load, other things remain- 
The object was to investigate the influences (1) of | ing equal—ie., a curve has been drawn for each vertical 
variation of load ; (2) the variation of length ; (3) the | column in the tables. The loads given in the tables are 
variation of excentricity of thrust from centre of end | not those for which the deflections were actually measured, 
section. In each case care was taken not to loal the | and the deflections tabulated are read off from the above 
strut beyond its limit of elasticity, as tested by its spring- | curves. Thus these tabulated deflections now printed do 
ing back to its original straightness on removal of the | not contain the small errors of observation, these being 
load. Thus the same material could be tested many times | graphically eliminated by the process described. To give 
over under varied conditions. Thus the oak strut was | an idea of the approximation between the curves and the 


Deflection of cold drawn aweldless steel struts hinged at the ends, Hollow circular section, E = Excentricity of load from centre of end 
section, Modulus of elasticity Y = 28,800,000 Ub. per square tuch. 


DEFLECTION AT CENTRE. 
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Deflection of an oak strut hinged at the ends, deflected in a plane perpendicular to its ag 7 edge. 


Rectangular section = 23" 
b= excentricity of load from centre of end section, Modulus of elasticity = 


,930,000 1b, per square tach, 


DEFLECTION AT CENTRE, 
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Deflection of cold drawn weldless steel struts hinged at ends, hollow cir- 
cular section, E = Excentricity of load from centre of end section, 
Modulus of elasticity = E = 30,300,000 Ib. per square inch. 


DEFLECTION AT CENTRE. 


Deflection of a wrought ivon strut hinged at the ends. Hollow civevlar 
section, external diameter = 23, internal =2". E = Excentricity of 
load from centre of end section. Modulus of elasticity = E 
24,300,000 1b. per square inch. 

DEFLECTION AT CENTRE. 
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first tested Sft. long ; it was then cut to 4ft. long and | actual readings, it may be stated that out of 335 readings | 
sithilarly tested ; then cut to 3ft., and again to 2ft. long. of ventral deflection, five deviate from the curves not less | 
Each table thus refers wholly to one piece of material, | than ‘O2in., seven not less than ‘015in., nineteen not less | 
the modulus of elasticity of which was determined by than ‘Olin., and forty-three not less than ‘0Q5in. These 
careful measurement of the bending when the piece was _ twelve discrepancies, not less than ‘015in., are not errors 
placed as a horizontal beam on two supports and deflected | in the usual sense, but are mistaken readings that ought | 
with a series of known loads, The “hinged ends” were | to be rejected altogether. They were not utilised in con- | 
globular bearings of small surface and of about lin. radius. | structing the curves, 
In all cases when the buckling deflection of the strut} In the case of the cold drawn weldless tubes, 23ft. long | 
was considerable, the deflection was measured at each of | with lin. excentricity, the piece used was not identical 
the three points dividing the whole length into four equal | with the 2}ft. piece used with in. and Jin. excentricity, 
parts, In the subjoined tables only the central detlec- | but the pieces were cut from the same tube. With a }in. 
tion is given, but the curve to which the strut bent bas | exceutricity a permanent deflection was produced by the 
been plotted out for each experiment on the oak strut and last load applied, and therefore a new piece had to be | 
the wrought iron tube strut. For the oak these curves taken for the lin. experiment. The curve of the last 


| Indian empire. 
| minute notes on the effect of the currency laws in foster- 


| are worth. 


experiment therefore does not harmonise properly with 
the others. In no case is the curve a straight line 
although the limit of elasticity is not overstepped. The 
rate of increase of deflection with load always rises with 
the load, generally at a tolerably uniform rate. Some 
curves co-ordinating deflection with length, the load and 
the excentricity being kept constant, have also been plotted 
out. The curves rise nearly along a straight line for a 
certain distance, and then rapidly curve upwards. Other 
curves co-ordinating load and excentricity for constant 
length and deflection were also drawn. The excentricity 
required with a given length to produce a given deflec- 
tion decreases with the load according to a regular law, 
the curves appearing to be nearly hyperbolic. 








"MODERN MILLING.—ITS BIRTH AND DEVELOP- 
NT. 


By GicBert Litre. 
IV,—SYSTEM FOR INDIAN WHEATS. 


In the early days of roller milling the millers were 
almost unanimously of the opinion that the new-fangled 
rolls might answer well for American wheats, but there 
was little likelihood, they asserted, of rolls being found 
suitable for the treatment of softer home-grown grain. It 
was therefore, in the districts where American and Rus- 
sian wheats were almost exclusively used, that the gradual 
reduction system of milling made the greatest progress ; 
but experience soon demonstrated that the scientific 
system was equally suitable for soft as for hard wheats, 
and the south of England is now as well equipped with 
modern mills as the more go-ahead north. Since the 
advent of roller milling in 1878, a new factor in the 
problem of our food supplies has presented itself, viz.:— 
the large and yearly-increasing imports of Indian-grown 
wheat. When Mr. Henry Simon erected the first com- 
plete modern mill, the imports of Indian wheats were 
almost nil; but the report which the Messrs. M‘Dougall 
Bros., of London and Manchester, prepared for the 
Government, had the effect of directing the attention of 
the public, and particularly the milling trade, to the 


| importance of India as a great wheat-producing country ; 
and the result is seen in the fact that a great bulk of the 


wheat to make our “free loaf” is imported from our 
This is not the place to interpolate any 


ing and developing the milling trade of India to the 
detriment of the home industry, but the author having 
considered the subject, may be permitted to point- out 


| that the monometalist system has enormously handi- 
| capped the jute mills of Calcutta and the cotton mills of 


Bombay. 


Aided by monometalism, the Calcutta jute 


| mills have been enabled to do incalculable injury to the 


staple trade of Dundee, and the cotton mills of Bombay 
—of which there are now some sixty-five—are quickly 
supplanting the chief manufacture of Lancashire—in 
supplying China with cotton yarns, 

The new roller system of milling is being rapidly 


_ | adopted in India, and six of the most efficient mills with 
| large capacity each have been erected this year. 

| the experience of the cotton and jute trades before us, 

| we need not stay to detail what that means ; suffice it to _ 


With 


say that the Indian millers will, through the operation 


| of the currency laws, possess advantages over the British. 
| There is one point, however, greatly in favour of the 
| British miller—the fact that there is a very limited 
| market for mill offals in India, while the receipts for 
| those products in this country are sufficient to pay work- 

ing expenses. 


The bye-products of a corn mill are light 
in weight, and cost more for transit from India than they 
That being so, we do not anticipate that our 
home millers will not be able to hold their own, and it 
may be useful if we give in Fig. 2 a flow sheet of a system 
to treat Indian-grown wheats. The great bulk of Indian 


| wheat as received in this country is externally very 


dirty, and largely mixed with deleterious matter. We 


| have seen samples containing about 20 per cent. of foreign 


substances. To get rid of the mud and other dirty 
materials mixed with the wheat, the British engineers 
have had to design and manufacture special machines, and 
the first in the process is the patent washing and stoning 
machine invented by Messrs. Van Gelder and Apsimon, 
Sowerby Bridge, Yorkshire. This machine has a tank 
partly filled with water, which has a movable overflow pipe 
to regulate the height of the water, and a mud pipe is fixed 
at the lowest point of the sloping bottom of the tank. A 
conveyor which swings from the cross driving shaft 
descends at the lower end into the water, and the angle 
of the conveyor is regulated by a winch, which is manipu- 
lated by a handle attached to a worm and worm wheel. 
The trough in which the conveyor revolves is made of 
thick copper plate, with patent perforations, which 
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prevent the mud from clogging. A water supply is carried 
by the pipe, which runs along the conveyor, and the 
supply of water is regulated by the taps. The wheat 
passes through the water in about five seconds, and the 
clay and stones sink as soon as they are immersed, and 
drop gradually into the stone box. The wheat, as it 
gradually rises out of the water, is left to drain fora 
moment, and a spray of clean water is squirted on it; the 
object of this being to remove the dirty water that may 
still adhere to the grain. This machine is a most efticient 
wheat washer and stone 
extractor, and it may be 
added that the inventor, 
Mr. Van Gelder, has de- 
vised a large proportion 
of the most ingenious 
mechanical arrangements 
in modern milling. The 
next important machine 
which the increasing sup- 
plies of Indian wheat has 
brought on the machinery 
market is Ritchie’s patent 
steam-whizzer. Our illus- 
tration, Fig. 1, is self- 
explanatory. The prin- 
ciple of the machine is 
that it subjects the grain 
in the revolving cage to 
the action of steam, and 
the effect of the steam 
pressure passed through 
the wheat, renders musty 


DRIVING PULLEY 


grain quite fresh, and 
removes all the smell 


common to Indian wheats. 
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GooR 


explained in an article in Tuk Eneineer, December 17th, | give details of his system in a future impression. 


1886. In our flow sheet it will be seen that the grain, 
after passing through the first break rolls, is treated on a 


| 


The primary object of our air break-sizer is to suck 
out the black specks that discolour the semolina and 


scalper, where the crease dirt is dressed out. The tailings | middlings, and also to obviate the chopping up of the 
of the scalper pass to the second break rolls, where the bran, Next to pure flour the aim of the miller is to pro- 
grain is considerably broken, and falls to an air separating | duce broad bran; and the very hard, brittle wheats of 


scalper. 


As mentioned above, it has been indicated in India make the attainment of the latter object supremely 


our articles in THE EnGineer that the future development difficult. Broad, clean bran is the safest indication of good 


of improved milling would be in the greater use of milling. 


If the bran is badly cut up, and is in small 


pneumatic separators, and alterations on an extensive pieces, it is safe to conclude that a dangerous proportion 
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The mode in which this is 
done will be clear from 





our illustration to any 
engineer. The engraving 


is a section through the 
machine. The driving 
shaft carries a revolving 
wire cone inside on au iron 
casing. The wheat is fed 
inattheinlet and is carried 
into the machine by means 
of a short conveyor. The 
cage is made to revolve 
rapidly, which causes the 
grain to spread itself in a 
thin sheet over the in- 
terior of the cone; it 
thus finds its way from the apex, or small end of the 
conical cage, to the base or larger end, and is there 
delivered against a dash plate, where it drops out through 
the orifice marked “ grain outlet.” The vast importance 
of this novel machine for preparing Indian wheats can 
hardly be overrated. It 
is an efficient centrifugal 
dryer, but its great value 
is the ease with which jets 
of steam can be passed 
through the casing into 
the interior, and the steam 
rushing in impinges the 
rapidly revolving wheat, 
heating and dislodging all 
the adhering impurities, 
and imparting a freshness 
to the grain which greatly 
enhances its value. This 
little machine has done 
much to make Indian 
wheats fit for being re- 
duced into flour. It is 
the invention of Mr. Rit- 
chie, of the Derby-road 
Mills, Liverpool, and is 
manufactured at the Boun- 
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dary-street Engine Works = 
in that city. From the (ze 
whizzer the wheat passes (ee 
to the smut - 


machine, fame 
2 an 


where it is first subjected 


to the action of a strong y 
separator which removes S, 
. : 4 
light grain, seeds, Kk. ®& 
From the smutter the 


grain is spouted, or ele 
vated, to the wheat polisher, where it is scoured ; 
the wheat polisher is a recent invention by Herbert 
and Law, of Heriot-field Ironworks, Edinburgh, but 
we defer illustrating or describing it till we give a 
flow sheet of one of the most approved English mills. 
The wheat after leaving the polisher passes over the mag- 
netic separator, which removes the nails, wire, and iron so 
plentiful in Indian wheats. The wheat has now gone 
through the cleaning process and is ready for the second 
part, viz., reduction and dressing into flour. The cleaned 
Wheat is spouted from the bin tothe wheat grader ; there 
are several kinds of wheat graders, but the best known 
and most extensively used are those manufactured by 
Penny and Co., of Lincoln ; Coleman aud Morton, Chelms- 
ford ; and Nalder and Nalder, Wantage. The machines 
made by those firms are ordinary cylinder machines with 
adjustable reels. 

In a leading article in Tue Encrverr early this year it 


— Bran to sack 
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was pointed out that the probable development of milling | 
lay in the direction of the utilisation of air currents to | 


sort, size, and sift the products; and we think it likely | 


that the grader of the future will be a strong air current 
separating the small grain from the large. 

From the grader, the large wheat passing over the tail 
of the reel drops to the top rolls of the first break roller 
mill, while the small grains as they come through the 
reel fall to the bottom rolls. The object of this was 
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of it has been pulverised 
and distributed among the 
flour. In the flow sheets 
—in Tue Eneinrrr, De- 
cember 17th, 1886; and 
August 26th and Novem- 
ber 18th, 1887—the bran 
is made to pass through 
all the break rolls. On 
examining the products 
from the third and fourth 
breaks it is found that 
there are large, broad, 
flaky pieces, clean enough 
to go to the bran oaks 
but under the six and 
seven consecutive break- 
ing and scalping-systems 
these flaky pieces have to 
pass through two or three 
more sets of grooved rolls, 
with the result that the 
broadest parts arechopped 
or rasped by the flutes of 
the rolls into “red dog.” 
These flaky pieces being 
lighter than the pieces of 
broken kernel are, by our 
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Fig. |—RITCHIE'S STEAM WHIZZER. 
scale in that direction have already been made by several 
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of the milling engineers, in connection with the scalping | 


process, and the method of sorting and separating the 
semolinas. Our object in calling attention to the success 
of using air currents in the pottery works was the expec- 


Break: Flour to sack 








system, sucked past the 
intermediate break rolls, 
which obviously lessens 
the risk of chopping them 
up. Under the continuous 
six - break -and - six -scalp- 
ing system the yield has 
been, from Indian wheats, 
about 70 per cent. of 
flour, 9 per cent. of pol- 
lard, 7 per «nt. of fine 
pollard, and 14 per cent. 
of small chopped bran. 
When the air dividing- 
break system is perfected 
on the lines we set forth, the results will be seen in 
getting 72 per cent. of flour, 5 per cent. of pollard, 6 per 
cent. of fine pollard, and 18 per cent. of broad, clean bran, 
in addition to reduced cost of the plant and a wide sim- 
plification of the modern roller process. Any system 
that reduces the quantity 
of spouting is on the most 
desirable lines, as the ma- 








jority of roller mills look 





as if they had been erected 

















tation that the adaptation of the principle in flour mills 
would simplify and cheapen the cost of the modern roller 
mill plant. So far, the “new departures” have only 


FLOW SHEET OF SYSTEM FOR TREATING INDIAN WHEATS. 


increased the array of spouting already too unsightly in | 


modern mills, and augmented the number of machines. 
We therefore reproduce in our flow sheet an air separatin 
scalper, similar to the circulating pneumatic minera 


sizers used during the last half-century in the pottery | 


works in Staffordshire. The grain, as_ it 


escapes | 


from the second break rollers, is disintegrated suffi- | 


ciently to be in the form of bran, middlings, flour, 
&e., and the air draught is drawn through the material 
as it is delivered in a thin, even stream by the feed roll 
into the space below, the heavy particles fall into 
the first division and drop to the third break rolls, the 
next heavier is sucked by the air into the second chamber 
and fall to the fourth break rolls, while the light branny 
te are drawn over to the last division and fall to fifth 

reak rolls; the divisions in the air sizer are made on the 
same principle as the Parr purifier—see illustration, THE 
EnGIneER, December 17th, 1886, p. 480. A dickey grader, 


| with three sheets of wire, — be arranged under the 
| upper portion of the frame o' 


the air scalper, right over 
the three divisions, and this would obviate the use of 
three scalping-reels common to all the roller sys- 
tems. Mr. Ritchie, of Liverpool, was the first to 
try the air sorters on an elaborate scale, and we shall 


to be burned; and it is not 
surprising that the insur- 
ance companies consider 
roller-mill plants as fire 
risks to be avoided. 

The bran being removed 
from the wheat berry, the 
remaining product con- 
sists of the internal part 
—the kernel—and the 
break flour is dusted out, 
as we show, by a reel, 
while the semolina and 
middlings pass to another, 
where they are separated, 
the formerdropping to the 
gravity purifier and the 
latter to the sieve purifiers. 
We have now described 
our system for the treat- 
ment of Indian wheats, 
and with slight alterations 
the ‘flow sheet’ will be 
found suitable for a mix- 
ture of Indian and English 


wheats. In these «days, 
when so much is heard 


about the imports of American flour, it cannot be too 
widely known that the sweetest bread and most nutty 
flavoured is that which contains a fair mixture of flour 
made from English wheats. The following is a summary 
of the sizes, speeds, and prices of the machines used in 
our flow sheet to produce 500 sacks of flour per week :— 























| Price of 

Description. \Length, Dia. Speeds. — | number 
| |} Us . 
|ft. in. ft. in £ . 
1 Wheat washer & stoner, 200 5 6 70 75 75 
1 Steam whizver ... . 0 60 300 70 70 
1 Smutter... ... ... 6 0 550 45 45 
1 Wheat polisher ... .... 7 0 - 500 90 90 
1 Magnetic separator ..| 20 — 40 8 8 
ieee ..; 5 «ct 69/9 0] 40 25 25 
3 Three-high roller mills} 16 010 (240 & 300, 48 144 
2 Scalpers . ~~ «A BOls & 30 20 40 
1 Air scalper ei =< 200 = 70 70 
2Recl ... .. .. ..|160/2 6; 30 | 2 | 56 
1 Semolina purifier... ...| 100; — | 500 40 | 40 
3 Middlings purifiers ..|100) — | 550 40 | 120 
3 Three-high roller mills) 16 | 010 [340& 400 45 | 130 
Shafting, pulleys, belts, elevators, spouting, and all other i 
UIE cox Tose wks bash sap’ ose’ ase, sue wae™ aco] Ee 
Price of the complete 500 sack mill 1293 


~ It may be added that the price of a will now is little 
more than one-third of the cost compared to the amounts 
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TIRE TESTING MACHINE. 



























































































































































































































obtained only four years ago, and the great reduction is 
largely due to the fact that some of the home engineers 
have put down well-equipped labour-saving plants for the 
production of the machinery. Although we have said 
that Mr. Ritchie, of Liverpool, claims to have been the 
first to elaborately adopt the air sorting system for the 
breaks, priority is also claimed for Mr. G. F. Zimmer, of 
London. Weshall give the details of the manner in which 
both have applied the pneumatic sorters in a future article. 








FRENCH NORTHERN RAILWAY WORKS, LA 
CHAPELLE, PARIS. 


Tue Chemin de fer du Nord has now 1650 locomotives in 
France, and, including the Nord Belge, or lines in Belgium 
worked by the company, about 1700. Among them are still to 
be seen many encased in sheet brass, with square domes, safety- 
valve casings, and sand-boxes. Indeed, square domes and sand- 
boxes made with flanged plates are still applied to many engines. 
The engines have been bought from all quarters ; and hitherto 
only repairs have been done at the works, which formerly 
employed 1000 men, but have latterly kept on only half that 
number. It is now intended, however, to make all new engines 
at the works, so as to avoid the necessity of turning off old 
hands. All the men are on piece-work, the fitters and erectors 
reckoning their time at 5f.—4s,—to 7f. a day. All scrap iron. is 
worked up in a roll train, which makes the total quantity of iron 
required. In the erecting shop the engine pits are arranged on 
either side of a traverser carrying its engine and boiler, and also 
a capstan, gz which the locomotives are hauled on to the 
traverser. e pins of steel crank axles are bored through with 
an annular hole, so as to leave a core, which is tested, The hole 
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are of the disc pattern, without corrugations, and are made of 
wrought iron by Arbel, or Rive-de-Gier, in the department of 
La Loire. They are turned nearly all over, so as to be perfectly 
balanced. Two holes are bored in the wheels for putting them 
into the lathe, and are not afterwards plugged. Steel tires are 
no longer bored with holes to receive tap bolts for attaching 
them to the wheels; but the ring and recess method of attaching 
the tires is employed. 

The machine for testing steel tires by percussion—illustrated 
by the subjoined engraving—designed by M. Banderali, and 
made at the works, has been in constant use for eight years, a 
similar machine being also used in the shops of the Western 
Company of France. The object of this machine is to give a 
succession of blows, like those of a sledge hammer, but in quicker 
succession, more regular in point of interval, and more uniform 
in intensity.: To this end a pair of wheels, with their tires 
shrunk on and keyed on their axle, is made to revolve slowly 
on live rollers, while a couple of sledge hammers are brought 
down on the tires at regular intervals by a motion like that of 
the old tilt hammer, a pair of hammer springs being interposed 
for giving elasticity to the blow. The Smith vacuum brake is 
adopted throughout, and all brake blocks are of cast iron. 
Buffers are now invariably made with open cases, so as to permit 
of ready inspection. 

For the last ten years hemp packing for piston-rods has been 
replaced by Duterne metal, which, composed of 76 lead, 14 tin, 
and antimony, is very soft, and has been found to answer 
admirably. It is inserted in the stuffing-box in the form of a 
hollow cylinder, cast in two parts with a longitudinal joint, not 
diametrical, but tangential to the inner cylindrical sur- 
face — thu —so that the parts hold together while being 
turned in the lathe. 
two to an 


The injectors now most used— 





engine and no pump—are those of Fried- 
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is filled up by an iron bolt, the head and nut of which are sunk. ; mann, of Vienna, which are very simple, and have few working 
Iron hoops are also fitted round the throws. All carriage wheels | parts; but they will not draw, only force, and must therefore be 


placed below the tank. 

The fitting shop is driven by a Corliss engine, made at 
Creusot, and though one of the earliest turned out on this 
system, it has worked regularly with no renewal of the rubbing 
parts of the valve gear. The gib cranes, by Dickoff, Bar-le-duc, 
Meuse, are worked by rope gearing from the stationary engine, 
the raising and lowering motions being thrown into gear by 
wires. Although most of the machines are rather antiquated, 
there is a good emery grinder by Colmant of Paris, and an 
ingenious machine for grinding the conical ends of twist drills 
by the Société de Construction, Mulhouse. 

The cutters of milling machines are sharpened on 
one of Kreutzberger’s machines. The emery wheel makes 
at least 3000 revolutions a-minute. Its spindle is mounted 
in a light swing frame, balanced by a counter-weight at 
the back, and brought down by hand on each successive 
tooth, there being a differential screw arrangement for 
adjusting the cut. The central postis provided with an adjust- 
able stop for the swing frame, and also with a radial slot for 
clamping the frame in any position when required by the cutter 
to be ground. The appliances for chucking and manipulating 
the cutters to be operated upon consist of a pair of slides 
placed at right angles to each other, and each worked by a 
separate screw, the lower slide being secured to one corner of the 
table and placed at right angles to the emery wheel spindle, 
although when required it may be swivelled about 40 deg. to the 
left. Upon the upper slide is mounted a small swivelling 
upright having a circular base, which can be firmly secured to 
the slide by a central bolt; and in the upper end or this upright 
is fitted a swivelling bearing which may be set to any required 
angle. The bearing is provided with a steel spindle having a 
handle at its outer end, and its opposite end is formed to receive 
and secure a parallel mandril at right angles to the axis of the 
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steel spindle. Upon this parallel mandril are fitted two adjust- 
able arms with centres, between which can be held a mandril 


carrying the cutter to be operated upon, and a special mandril | 


for holding the cutter is attached to one of the arms. There 
are also attachments for carrying cutters to be ground on their 
sides, cutters with helicai teeth, and those with a convex or con- 
cave edge, as well as those of various curves. This machine is 
made in England by Messrs. Greenwood and Batley, of Leeds, 
and has been supplied, among other establishments, to Woolwich 
Arsenal. A shop at the works has been lent to the French 
financiers who have taken up the Bernardos system of electric 
welding, trials of which are being actively carried on with a 





view to its industrial application. A current of from 150 amp. 
50 volt. to 500 amp. 150 volt. is obtained by charging Gadot | 
accumulators by a Gramme dynamo of 80 amp. 50 volt. The | 
positive pole is put in connection with a cast iron table, and the 
negative with the substitute for a suldering-iron, which in this 
case consists of a piece of ordinary arc-lamp carbon inserted in 
a handle of the usual form and having the point protruding. | 
Two pieces of boiler plate are placed together with the edges | 
butting, and the suldering-iron transmitting the current, which | 
varies in intensity with the thickness of the plate, is passed | 
along the seam, which is thus welded up, the edges of the metal 
being fused. The weld is perfect; but a difficulty not yet | 
mastered is that the fused iron is rendered porous, so that a 
tank electrically welded is not watertight. The general man- | 
ager, M. Acloque, and the engineer, M. Sarcer, are sanguine of 
ultimate success. 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinwns of our 
Correspondents. 





THE EXPLOSION ON BOARD THE ELBE, 


Srtr,—In the Report by the Board of Trade on the above, which 
appeared in your last issue, page 523, attention is called to the 
calculation said to have been given by David Kirkaldy. As the 
remarks therein convey a wrong idea of what took place at the 
adjourned inquest, I would embrace this opportunity of giving | 
your readers a fair version, and my father protection from a dis- | 
crediting statement. | 

Quoting from the report, “The second suggestion as to the 
eee course of the disaster was given by Mr. David Kirkaldy, | 
M.I.C.E.,” &c. This is quite erroneous; he never suggested any- | 
thing to the Board of Trade officials about bursting pressure, but | 
attended solely to making the experiments and reporting correctly 
on his own work. He was never requested to make any calcula- | 
tion as to the strength of the pipe, and yet when he was in court, | 

| 
| 





without warning, the assessor asked whether he had made any calcu- 
lation. David Kirkaldy would not deny that he had made a rough 
one, but only when coming down in the train that morning for his 
own amusement, and as he had not had any means of checking it 
(not even sufficient paper to make it upon, being restricted to the | 
back of a letter, now carefully preserved), he refused to give it. | 
Notwithstanding his repeated protests, the court demanded it, | 
even stooping to threaten the witness with the powers of the law if | 
he still refused. The calculation was then repeated, but the | 
witness stated at the same time the circumstances in which it was 
made, and that it did not come within the sphere of his special 
work, nor would he swear to it. 

A few words only about the calculation as it appears in the 
report. If the witness had tried to find the bursting pressure, is 
it likely that he would have started by taking that pressure as 
known! With reference to the diameter of the pipe, he distinctly 
intended to take the inside size, and stated so ; but not having the 
particulars with him, and not being able to remember, he took | 
9°75 instead of 9°5, but certainly never intended to use the mean | 
diameter, which they misstate, and then puzzle about. Other parts | 
also of the calculation are not stated as they were read in court. 

I consider it would have been more honourable if the writers of 
the report had mentioned these protests (if they would not omit | 
the calculation altogether, as I contend they should have done) 
instead of writing, ‘‘It is scarcely creditable that such figures 
could be placed before a Court by a gentleman of Mr. Kirkaldy’s 
position,” when they were well aware that the figures were extorted 
by themselves, and were not volunteered by him. 

An explanation of this matter has already been given by me, 
owing toa contemporary journal having animadverted upon the 
calculation. My letter, however, was kindly printed on the 11th 
November, being the following issue of the same. Now, that 
explanation having appeared in print, and the attention of the 
Board of Trade being duly called to it, the mere fact of the subject 
being retained in such prominent notice in the printed report, with- 
out any reference as to the explanation having been given, shows, 
I think, a malicious desire to throw discredit on our work ; and as 
they could not find fault with the experiments and written con- 
clusions, they must needs fall back on what was not even in 
evidence (as it was never sworn to), and on a subject outside the 
witness’ special work, notwithstanding that the officials of the 
Marine Department of the Board of Trade have experienced for so 
many years my father’s manifest desire for completeness and 
accuracy in his work, and also that his conclusions should always 
be in strict accordance with the results of his experiments. 

I may state that there is nothing toalter in our report and con- 
clusions, which you kindly printed in full detail in your issue of 
21st October, page 331, the appearance of which, from the com- 
munications we have received from the Board, seems to have given 
annoyance ; but we still consider that as the results were given in 
open court they were no longer confidential ; we were only anxious 
that the profession should have authentic information, more espe- 
cially after the unseemly treatment my senior partner was sub- 
jected to at the inquest. WILLIAM G. KIRKALDY. 

99, Southwark Street, London, S.E. 
29th December, 1887. 
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Sir,—We have read with interest the reports which have 
appeared in your last issue relating to the explosion of the main 
steam pipe on board the Elbe, and as the question as to what is the 
best description of large steam pipe is of such vast importance, we 
venture to make a few remarks thereon. 

It must be obvious to all who have read tie report of Messrs. P. 
Samson and W. H. Woodthorpe, and the very practical paper 
supplied by Mr. William Parker, that brazed pipes cannot be relied 
upon. Not only may invisible cracks exist, as Mr. Parker has 
clearly proved possible, but the tensile tests which the Board of 
Trade surveyors had carried out by Mr. Kirkaldy show that the 
character of the ccpper in different portions of a short length of 
brazed pipe differs to a very great extent, the recorded tests in two 
instances being 33,081 1b. and 24,400]b. per square inch, and the 
elongation in five inches being 33°8 and 4 percent. respectively. If, 
therefore, no incipient cracks were to exist, it would not be 
surprising if the strains due to expansion and vibrations consequent 
on the varying pressure and temperature and flow of the steam 
were to develope them in the brittle portions of the pipe, and, 
without doubt, if initial cracks were to exist, they would certainly 
cause fracture. 

As engineers who have had considerable experience in the testing 
of material, we would point out that the tensile resistance of 
copper is certainly increased by rolling or working, but its ductility 
is reduced, and that if it be annealed, it returns to its normal 
condition of a lower tensile resistance but a higher elongation. 

With regard to the best description of steam pipe to be used, 
there appear to be several objections to rivetted copper pipes, the 








rivet holes reduce the effective section, and the material round the 
rivet holes has more work put upon it than the rest of the pipe, 
which constitutes an element of danger. 

We have been, and are, of the opinion that solid drawn tubes 
should be adopted, and that before being used for the conveyance 
of steam they should be thoroughly annealed. 

We believe it is generally considered that while solid drawn tubes 
have a high longitudinal resistance, their circumferential strength 
is low, but we have lately had occasion to make some tests of drawn 


copper pipes, and we subjoin the tabulated results obtained by 
Messrs. yn Kirkaldy and Son, who carried out the experiments for 


us, and it will be seen therefrom that the circumferential and 
longitudinal resistances are practically equal, both in their hard 
condition and when annealed, and that the annealing reduces the 
ultimate resistance, but materially increases the elongation; also 
that the copper in its annealed state stood considerably over 
30,000 lb. per square inch, which Messrs. Samson and Woodthorpe 
consider high. 

It must be noted when examining this table that the percentages 
of elongation in the longitudinal specimens are in ten inches, while 
the circumferential ones are taken in five inches. The tubes from 
which these tests were made were of the ordinary quality—taken 
out of stock--supplied by two well-known firms, 

Mr. Kirkaldy certainly made a clerical error in his calculation, 


| but having made a public a ppg. Messrs, Samson and Wood- 


tho need not have dwelt so extensively upon it, if at all. 
Surely “no one is infallible, and we think that Mr. Kirkaldy's 
error is quite as excusable as the unscientific manner in which 
Messrs. Samson and Woodthorpe record some of the dimensions 
of the steam pipe of the Elbe. They commence by giving the 


compensating lever, not the most ingenious quibbler could have 
suggested that the centre of the system, standing or turning, is 
anywhere but at B. But his last shift of fence uires P to be 
treated as the centre, so this new diagram is dragged in, with man 

kind explanations to make it plain to my dulness that nothing is 
altered. But in excess of anxiety on this score, ‘‘R. A. 8.” pro- 
vides his own refutation -if one isneeded—in the shape of the rope 








which carries W at one end, and at the other is fastened to the 
brake-strap at T. Everything, he rightly says, will be the same as 
though W were still carried from the lever at D. It will—but let 
me ask whether, with W no longer hung on an arm centred at P, 
but hung to a wheel centred at B he still thinks it worth while to 





{Cory.] 
Results of Experiments to ascertain the Tensile Strength, &e., of Four Pieces of Drawn Copper Tube, received from Messrs. Goodwin 
and 


How. 











Original. Ultimate stress, Fractured. Stress Extension. 
— — _ per sq. in, Appearance 

Test No. Description. Per sq. in, Difference, of Per of 

Size. Area. Total. of Size. Area. - ——— fractured Inch. cunt fracture, 
original area. Area. P. c’t. area, 
V. 3in. outside diameter. in. sq.in, Tbs, Ibs. tons in. sq. in Ibs. 
(2673 4 a as ; 2°00X "131 °262 9.521 36,889 = 16-1 -1S2x"CST 132 130) 49°6 = 72,199 2°83 SS Silky 
( ece ¥ a 

| 208 ' ones b 200x124 248 8117 82,730 = 14°6 (48x O77 114 “184 540 71,202 | 8°79 B79 - 
si we { ean - j 2°00 °127 | 254 8,944 35,212 = 15°6 | 1°73xK°101 «175 «O79 BA"1 51,108 =| 127254 4 
=! 2676 { Poe \ 200x-127 254 S418 33,142 = 148 | 1°69 "005-160 O94 | 87°0) 52,612 1°73 846 " 

er { — \ 200x111 | "222 | 7,952 95,819 = 16°0 | 151x076 -°115 | *107 | 48°2 | 60,148 3°01 -30°1 a 

ZH | 2078 { Bane HF \ 2°00x°105 | “210 | 6,981 | 33,005 = 14-7 | 1°46x 006-006 14 | 543) 72,198 | $92 99°2 Rs 
| | maar ~~ la } 200X108 “216 | 7,596 | 85,165 = 15°6 | 1°72x085 “146 “070 | $2°4) 52,097 | 1°28 25-6 D 
\. 2680 ‘ ames ' 2°00x°105 | “210 7,072 | 89,676 = 15-1 | 1°64x-O79 | “120 “OSL | 98°5 | 54,822 1-79 5°8 + 
4s (2085 ae” MS 1) 200x127 | 254 12,189 47,701 = 21-3 | 1°83x "104 “190 “064 | 25°2 | 63,8890 | 0°86 38°6 ” 
= £686 { Pane \ 200x"127 | “254 $008 88,800 = 15-1 | 1°52x-078 “118 “196 53°5 | 72,919 | 3°62 86°2 i 
z | 2887 ‘eer gd * 2-00x "130 | *260 12,461 | 47,927 = 21-4 | 1°86x°122 --297 083] 12°7 | 54,804 | O18 3°6 2 
% \2088 a } 200x127 “254 88H $4,819 = 15°6 | 1°70x-O9S 166-088 HH 53,277 | 161 SBF), 
x4 (2080 a ® }) 200x008 -186 8,713 46,844 = 20°9 | L'82x-OT4 -185 “O51 | BTA 45H | O51 51 ” 
= | 2090 { Rn. BP } 200x003 “186 6,077 32,672 = 14°6 [148x057 -084 “102 | 548 72,845 | B88 38° 2 
ba irc -) i y * or a 
= | 20m | Creamed Yt 200x003 | “186 8,549 45,002 = 20°5 | 1'SLx "O73 -182 “O54 VO 4,765 O82 64 
= | 2602 { oe i 2°00" x 093 *186 6,014 82,883 = 14-4 | 158x000 “005 “OM | 48°9 63,905 192 B84 
i inally as ) —_ . | e.g ee . 

Mean { an” oa N - — _— 41,698 = 18°6 — - 37°6 67,427 _ 16°9 —_ 
Do. { eane “pe ) = 7 ‘ 41,067 = 18°3 Ea 7 26°3 55,698 15-2 = 
Do § Longitudinally = 7 - 23.074 = 14° " 7 — |541 72,173 — 38°0 _ 

" 4 annealed f y ‘ " 
Do. { manga ; — 33,492 = 149 | — na — | 39°F 56,004 2 35°2 — 
Messrs. Goodwin and How, 2, Victoria-mansions, Victoria-street, 8.W. _ 
(Signed) Davip Kinxacpy anp Son, 


99, Southwark-street, London, 8.E., 31st October, 1887. 


thickness of the pipe in decimals to the thousandth of an inch, then 

the thickness of the pipe at fracture is given in sixteenths, and the 

maximum and minimum thickness is stated to be jin. “full” and 

jin. “ bare.” GooDWIN AND How, 
Westminster, December 31st. 





Sir,—The Board of Trade and Lloyd's representatives have at 
last issued their reports on the above, which are very elaborate, 
but I regret to say that, with the exception of Mr. Adamson’s theory, 
neither Messrs. Samson, Woodthorpe, or Parker, have given us 
any information further than the fact that a steam pipe which had 
been tested to twice the working pressure had burst in the weakest 
part. Iam very sorry Mr. Adamson’s theory has received so little 
attention, because it is well-known that where a large number of 
boilers is connected, as in the Elbe, some strange things happen 
amongst them, and in many instances when priming is taking 
place nothing whatever is known of it in the engine-room. 

It is reported that a little hefore the accident there was no 
priming noticed, but owing to the sad loss of the lives of all the 


engineers who were in the stokehole at the time, the true facts | 


will never be known ; but I ask why so many engineers were 
required in the stokehole? If all was going well, two good men, 
in my opinion, were quite sufficient. 

Again, I should like some explanation as to the cause of the 
water being found so much lower in the forward as compared with 
the after boilers. It is quite possible that the forward boilers 


were generating steam much faster than the after ones, and com- | 


menced priming into the pipes and after boilers, without the fact 
being known in the engine-room. 

Some years ago I was second engineer in an Atlantic liner, and 
on many occasions founc excessive priming taking place between 
the starboard and port boilers, and vice versa, and it was not at all 
noticeable in the engine-room. I trust that what I have said in 
this letter will elicit further information on this matter. 

AN OBSERVER. 





THE R.A.S.,E. STEAM ENGINE TRIALS. 


Sirn,—*R. A. S.’s” last letter does not strengthen his case. He 
invites us to consider the state of things when the strap is tightened 
just enough tocarry the load W, by which he doubtless intends only 
so much tightening as will enable the engine to float the weight. 
We are then asked to regard the lever, strap, weight, wheel, &c., 
as one system, and as revolving through a very small arc round 
one centre, which ‘R. A. S.,” by reasoning which is a marvel of 
disingenuousness or of blindness, places at P in the diagram here 
reproduced from his letter. Then he begs us to observe that a 
pressure acting through P—the centre of the system—cannot 
‘affect the resistance to the effort of the engine to swing the 
system round P.” 

Of course P is not the centre of the system. No point is, or can 
be, unless P is made coincident with B—-in which case there is no 
longer a compensating lever or an Appold brake, or any question 
to discuss. So far as the system has a centre, it is B, and it is 
because the pressure acts through another point, away from B, 
that an effect is produced. 

If ‘“‘R. A. 8.” had been content to take the brake actually used, 
instead of this imaginary form with the weight carried by the 


that the centre of the whole system is at P. We can judge 
A. 8.'s” controversial methods without waiting for his 
answer. 

However, when ‘the centre P” is eliminated, his new form of 
brake will do as well for argument as any other, so we will keep 
to it. 

Everyone agrees that, with given radius and s , the weight 
of W should measure the work done, ‘R. A. 5.” says it does. I 
say it does not, because a part of that weight is transferred by the 
leverto P. I say the 20 cwt. painted on W is a fraud; it should 
be painted 19 cwt., or mayhap, 10 cwt. A deduction has to be 
made—on statical grounds only — just as truly as though 
“R, A. S.’s” rope which passes over the pulley in the corner of 
his diagram carried a weight of 1 cwt. at the other end, or of 
10 cwt., and if, as I say, the pressure on P is this counterweight, 

| then it is ridiculous to say that ‘‘no pressure on P exerted by 
C can affect the resistance to the effort of the engine.” 

It is as obvious from ‘‘R. A. S.’s” new diagram as from the 
former one, that by sufficiently tightening J, W may be lifted off 
the ground, or in other words, may be entirely supported by P. 
Suppose that the strap were thus tightened, and the engine then 
connected to the brake-wheel. Under these circumstances the 
| engine would keep the weight afloat with a very small expenditure 
| of power, for the weight would be afloat already, before the engine 

commenced to run. The resulting figures of coal consumption 
(treated in the R.A.S.E. manner) might tell favourably upon the 
| business of the engine-maker, but they would not advance science. 

With a less tightening of the strap, only a part of the weight 
would be supported by P, but enough of the nominal weight might 
easily be neutralised to make nonsense of a brake trial. 

‘«R. A. S.” will scarcely have the hardihood to contend that any 
part of the weight supported by P before the brake-wheel begins 
| to revolve ceases to be supported by P when the wheel gets into 

motion. The question was statical before, and it is so still; the 
| revolution of the wheel does not alter it, and has nothing to do 
with it ; nor is any dynamical consideration concerned in it. _ 
| But treated statically, as it should be, the question is too 
| simple to serve “R, A. 8.’s” pu He hopes to be allowed to 
| ignore the evident statical fact by inventing a dynamical fancy. 
| Since the tension of the strap helps to support the weight, Mr. 
| Halpin and Professor Barr rightly measured its effect at the only 
| place where they could get hold of it, namely, at the point P. 
| Of course it would have n better to measure it directly, as in 
| Mr. Halpin’s own brake, but the Appold brake is so ingeniously 
| arranged for the perversion of truth, that truth can only be 
| extracted from it with difficulty, by measuring the pressure on P. 
This is best done by a spring balance. Now comes in the dyna- 
| mical red herring, which ‘‘ R. A. 8.” trails across the path, to spoil 
| the scent for those simple souls, the readers of THE ENGINEER. 
| The upward pull of the spring, which measures, and therefore 
| exactly balances, the downwai ressure on P, is, we are told, a 
| sort of motive power, which lifts the lever, and so pulls the wheel 
| round, and aj parently goes on doing so, as long as the trial lasts! 
| 0 hap; find! What patents for perpetual motion are latent 
here ! “Rk. A. 8.” dine, say, the domestic leg of mutton, and 
weigh it ina Salter’s balance. Not only will he obtain useful in- 
formation, but the spring will lift the mutton—‘‘for its action will 
be dynamic”—so that if he leaves them together long enough, 
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uite a store of horse-power will be accumulated. Even if the 
Tinos’ dynamic effect stops at the kitchen ceiling, there is sure to be 
a lot over~-according to the duration of the trial—to re-appear 
perhaps as heat ; so the mutton may be roasted as well as lifted. 
Or perhaps it may re-appear in a arg statical form, as weight. 
If the spring keeps at it long enough, the leg of mutton may come 
to weigh tons, Possibly this is the explanation of the apparently 
excessive weight sometimes attributed to legs of mutton by the 
vendor. The Halpin spring balance, with ‘‘R. A. 8.’s” dynamic 
improvements, takes the shine out of the Keely motor. 

gnoring these improvements, there is no evidence that Mr, 
Halpin and Professor Barr allowed the end of the lever to be dis- 
placed while measuring the pressure on it. But suppose it was 
actually lifted a little—what then! It would merely oblige the 
weight W to rise a little higher than before, before the compensa- 
ting action of the lever would slacken the strap and allow it to 
drop again. The radius B P would be slightly increased—leading 
probably to an under-estimate of the effect of the pressure 
recorded by the spring balance—but substantially there would be 
no change in the conditions. During the minute fraction of a 
second during which the end of C was rising, the engine would be 
helped round, not by the pull then recorded by the spring, but 
merely by the excess of that pull over the downward pressure of 
the end of the lever. This infinitesimal effect is the measure of 
the only piece of dynamic action in the whole affair, and it is most 
improbable that it could endure for the ten-thousandth part of an 
pr tria! run. It is probably quite as unlikely that it would 
take place at all. 

Though I do not hold with cursing an opponent for a mere 
theory of irregular verbs, I do think there are methods of contro- 
versy, even in engineering, which merit no mincing of phrases, 
“*R, A. 8.,” whose forensic ability will not be disputed, began b: 
a — sneer at apparently a much better man than himself. 
Since then some of the best men in the profession have come for- 
ward to give unqualified support to Mr. Halpin, and to testify not 
only that he is right in every particular, but that the facts of which 
he has given experimental proof, intelligible to everyone, have 
long been known to individuals. The case is established, if one 
ever was, Yet ‘‘R, A.S.” has no apology to offer, no retractation 
even of his sneers, He hammers on at his theory of mare’s-nests, 
though his pen having growna trifle more civil, he calls them dynamic 
forces. Possibly he believes in them ; I hope so, But whether he 
does or does not, his methods are not a credit to the Society whose 
initials he assumes, and as whose champion he seems to be tacitly 
accepted, 

Now a graver word, The credit of ‘‘R, A. 8.” is of importance 
to himself only, and fortunately he isanonymous, That of the Royal 
Agricultural Society of England is of importance to everyone, 
and it is heavily involved in this question. ough only indirectly 
connected with engineering, the Society has encouraged the public 
to regard it as the chief authority upon brake trials, and it cannot 
evade the responsibilities of its position. Those who hold its prizes, 
and have been induced to publish results about which there is 
nothing certain, except that they are almost certainly untrue, have 
cause to complain of it. Those who have missed its prizes have 
cause to complain, and since progress comes by trial, and know- 
ledge by experiment, all those who, either as engine makers or 
engine users, are interested in the attempt to improve the steam 
engine, have also cause to complain, for the Society has poisoned the 
spring of progress at its source. It has not known it, of course, 
but it must know it now, and it behoves it to act upon its know- 
ledge and to make such reparation as it can. Let it not think that 
it can either shelter behind the ‘‘eminent names” unhappily 
mixed up in the case, or that by silence it can save the bearers of 
those names from comments which cannot be much longer “es 


back. 
December 31st. 


Sir,—In the midst of the conflict of opinion expressed by your 
numerous correspondents for and against the accuracy of the per- 
formances on the Appold brake for many years employed at the 
above trials, perhaps you will allow me briefly to state my experi- 
ence on the subject. During a period of sixteen years I was in the 
habit of competing for prizes at the various Royal Shows, and I 
found the duty given out by engines on the above-named brake to 
be about 3 per cent. less than what was obtained by trial at works. 
This I accounted for by the fact that at the works the brake was 
applied pretty much as the McLaren trial, shown in your article 
December 2nd, p. 461, viz., direct on the crank shaft of engine, 
whereas the Appold brake is driven by a strap from the fly-wheel 
in which there is always a certain amount of slip. I therefore con- 
cluded the loss of 3 per cent. was due to the friction of the brake 
shaft together with the slip of the belt. My experience also is that 
with a suitable amount of Mlock surface well saturated with grease 
the brake will work for three or four hours without the necessity 
of any lubricant being added. I should therefore be disposed to 
place every reliance on the performance of the Appold brake, pro- 
vided due care and attention were bestowed on its installation— 
such care and attention as the late Mr. Amos was in the habit of 
giving to all matters of detail connected with these trials. 

71, Queen-street, E.C., JOHN PINCHBECK. 

January 3rd, 


Sir,—I fear that the small scale on which my diagram has been 
engraved may lead to some confusion as it shows the load appa- 
rently “eo from the end of the compensating lever. This is 
not what I intended. May I ask you to publish the enlarged 
detail sketch which I enclose, and which will, I hope, clear up a 

ible cause of confusion? The enlarged view will, I think, be 
ound to emphasise what I have already said. It is evidently 





manifestly impossible that the stop P can in any way aid the engine 
in raising the centre of gravity of the whole system, and this is the 
point on which I insist. Put, in other words, when the engine is 
running its work is done in keeping the centre of gravity of the 
whole brake at a higher point than it would be if the engine were 





at rest, and it remains for your correspondent “ R.,” or anyone else 
interested to show that the stop can help the engine to raise the 
centre of gravity. 3 

Westminster, January 3rd, 


Sir,—In your issue of the 23rd ult., you express an opinion that 
the description of the jacketting arrangement given in the joint 
report made by Professor Barr and myself to Messrs. McLaren on 
the trials we made of their compound portable engine, and published 
by you on the 2nd December, is incorrect. As I am personally 
responsible for this part of our report, I beg to inform you that the 
arrangement is exactly as described. 

As a general rule I never take the slightest notice of anonymous 
correspondents, but I must be allowed to express my extreme sur- 
prise that you should open your columns to such grossly untrue 
insinuations as those written over an alias by ‘‘R. A. S$.” concern- 
ing Professor Barr and myself. If this person had possessed any 
sense of proper feeling he would have written a complete apology 
above his own name, on reading Messrs, McLaren’s last letter to 
you. Druitr Hari. 

9, Victoria-chambers, Westminster, 

London, 8.W., January 3rd. 





Sir, —Sir Frederick Bramwell and Mr. W. Anderson are gene- 
rally idered to be competent engineers. The judges appointed 
Hs the R.A.S.E. enjoy the reputations of honourable men. Are 

essrs, McLaren aware that the charges they bring are either that 
these gentlemen are incompetent engineers or dishonourable men ! 

The brake tests of the Royal Agricultural Society are not new. 
How is it that the late Mr. Shuttleworth and the present 
Mr. George Wilkinson never brought a charge of inaccu- 
racy against the system? The late Mr. Alfred Barrett, of Reading, 
was supposed to know something of brake trials. He never had 
any fault to find. What about the Tuxfords and the Ransomes ? 
Did Mr. Hartnell or Messrs. Turner make any complaint after 
Cardiff? The late Thos. Aveling was a shrewd man. I knew him 
well ; he never said a word about inaccurate brakes. Nor did Mr. 
Howard, of Bedford, or Mr. Ruston. 

Messrs. McLaren must not be surprised if their statements con- 
cerning the R.A.S.E. trials are regarded with some doubt. 

Birkenhead, January 4th, R. J. WIitson. 





FREE TRADE AND NO TRADE, 


Sir,—In your issue of 16th inst. Mr. Smith takes exception to 
my speaking of our system of free imports as free trade. It is no 
use saying we have not got free trade. Free traders say we have, 
and they will not readily give up a name which enhances the 
respect paid to the doctrine by the intelligence of the nation. It 
is true that when free trade was first proposed it was hoped that it 
would be universally adopted ; but there is such a thing as progress, 
and progress in the science of political economy has resulted in the 
knowledge that it is better for us that other nations should adhere 
to protection. This country has given other countries the benefit 
of its advice ; they have rejected it, and must suffer. We have 
free imports ; we allow them all without restriction to contribute to 
our income as much as they will, whilst they refuse the income we 
are only too willing to give them. They so stimulate their own 
industries by protection that, after supplying the home market, 
their surplus productions so compete with us in foreign markets 
that they prevent our exporting or expending so much as we should 
otherwise do. 

Our imports very greatly exceed our exports in declared value ; 
and the fall of prices has been much greater on a than on 
imports, which is another great advantage to us, as Mr. Giffen has 
ably demonstrated from the figures to which he has access, that if 
we had obtained higher prices the balance of imports would not 
have been so greatly in our favour. This is all clearly set forth in 
the report of the free traders on the Royal Commission on 
Depression of Trade. 

I am afraid that many of your readers are apt to criticise the 
doctrines of free trade, instead of accepting them from the recog- 
nised authorities, and in that case is is not probable that my 
endeavours to set them right will have much effect. 


Hounslow, December 25th. JOHN BRETT. 





Sir,—Perhaps Mr. Brett will enlighten us on the following point. 
I have to pay my household expenses ; for instance, my butcher. 
I find that my butcher's bill is about £4 per week. Now is the 
meat that I get in return income, or is it not? If I understand Mr. 
Brett, it is ; but the income-tax men tell me that the £200 a year 
I pay for meat is income. Am I to assume then that I bave £400 
a year income, one half paid in meat and the other in money, and 
if so, why do not the income-tax men come down upon me ? 

So far as I can see, what is true of a nation is true of a man, and 
if all we buy of the foreigner is income, then all I buy from my 
butcher is income, and I am just twice as rich as I thought I was. 
This will be indeed good news, and I shall owe a debt of gratitude 
to Mr. Brett if he will use his persuasive and argumentative powers 
to convince me that it is true. So anxious am I to believe, that I 
beg he will spare me no pains if only he converts one who is at 
present A HEATHEN. 

Bermondsey, January 3rd. 





THE ATHWARTSHIP SUBDIVISION OF STEAMSHIPS. 


Str, —Considering the matter contained in your valuable article 
of November 25th last, on the loss of the Schotten, and on the 
relative positions of bulkheads in passenger ships and vessels as 
preventions from sinking, may I be permitted to offer a few re- 
marks upon the views therein contained? First as to the value of 
athwartship bulkheads as protections from sinking, is it not pro- 
bable that upon water entering the holds the stability due to the 
water entering the holds becomes very much destroyed, and 
indeed, if destroyed to any great extent, may be so much destroyed, 
and sufficient to bring about a state of instability in the vessel? 
For upon water entering the holds, the buoyancy due to that part 
is destroyed, and the vessel sinks deeper in the water in propor- 
tion to the amount destroyed, The shoulder or stability becomes 
also destroyed in proportion to the amount of buoyancy lost, till 
sufficient seoubler or stability becomes lost, and the vessel rolls 
over or founders. No athwartship subdivision will meet this view 
of the case; the stability becoming destroyed, the vessel has no 
support to either side she may incline, and she rolls over. In large 
class passenger ships, and vessels with considerable top hamper 
and high centre of gravity, this point of overturning is more 
quickly reached than in that of smaller vessels having greater dead 
weight capacity and considerably proportionately low centre of 
gravity; but it will depend entirely upon the volume and propor- 
tion of shoulder at the water line to return the vessel to her upright 

ition, upon any power or force tending to overturn. e 
power of the shoulder is the only element that tends to right the 
vessel, and is a measure of stability by its volume and distance out 
tending to keep the vessel upright. Athwartship division can in 
no way affect this measure of stability only by confining it within 
limits, which limits being santa, the vessel turns over or 
founders. The only object seems to be, to prevent ships so sinking 
or capsizing, isto place a reserve of buoyancy and stability within 
the vessel, at or about the position of the shoulder or water line, 
to counteract the tendency to overturn, and to render the vessel 
safe on the surface of the water with one or more or all of her 
holds filled with water. 

Upon a vessel receiving injury, and the holds becoming filled 
with water, the water entering the holds destroys the buoyancy 
due to that ep the vessel sinks deeper in the water in the pro- 
portion of the volume destroyed, and the stability becomes also 
destroyed in proportion to the volume or extent of the portion 





injured. A vessel of 480ft. in length and, say, 48ft. breadth, with 
a buoyancy of 10,000 tons, would have a shoulder or righting 
power at the water line of, say, 10 deg. of, say, 650 tons, and by 
the distance of its centre of volume out from the centre line would 
have a measure of righting power of 10,400 foot-tons. If one-fifth 
the length of volume becomes destroyed, one-fifth this volume of 
shoulder power or stability becomes lost to the righting power of 
the vessel, And if two-fifths becomes destroyed, two-fifths will be 
lost, and so on. But still we have to consider the power or effect 
of the bottom buoyancy as an overturning element or power of 
capsize, the shoulder being the only compensating power or value 
of retaining the vessel upright and preventing the overturning 
power of the buoyancy. If two-fifths the shoulder becomes des- 
troyed, the overturning power of the bottom buoyancy may be 
greater than the righting power of the shoulder, and. the vessel 
would capsize. 

This will depend more or less, in different kinds of vessels, 
according as the common centre of gravity of all the weights is 
high or low, the inclination of the vessel taking place about the 
centre of gravity, and a vertical line to the inclination drawn 
through the centre of gravity of weight wil] be the plane or line 
of distance of the respective power of the righting volume of 
shoulder by its distance from the vertical line, and the upsetting 
power of the buoyancy ; the differences between the values of the 
two powers, taking into consideration that the vessel has sunk 
deeper in the water will be the measure of the power of the buoy- 
ancy overturn or the power of the shoulder to return the vessel 
upright. 

Again, by the height of the metacentre above the centre of 
gravity of all the weights, with a vessel intact, the vessel has a 
certain measure of stability by the height or distance of the meta- 
centre above the centre of gravity of the hull, &c. By a reduction 
of buoyancy of parts of the vessel, and the vessel sinking deeper in 
the water, the metacentre becomes proportionately reduced or 
lowered from the centre of gravity of weight, till the metacentre 
comes in the same point or position as the common centre of gravity 
of hull and all its parts, and the vessel is in a state of instabilitd 
and ready to founder. If a prevention, or power of buoyancy any 
stability, be placed at the water line, this overturning power could 
be counteracted, and the vessel kept upright and afloat on the 
surface of thewater. In the ‘‘ Proceedings” of the Institution of Civil 
Engineers of 1880, ina paper on ‘‘ Passenger Steamers,” there is 
the following :—‘‘ A vessel, when intact, has a certain amount of 
shoulder or freeboard—that is her power only to stand upright on 
the surface of the water ; if, in the event of collision or other cause, 
any of the holds become filled with water, so much of this shoulder 
or freeboard might be lost as to render the vessel unstable and 
liable to capsize. What is meant by the shoulder, or freeboard, is 
the angle contained between the lines of floatation of the vessel 
when in a quiescent state and the lines drawn to any angle of 
inclination. The weight of the hull acts downward through 
its centre of gravity, and always tends to overturn the vessel. The 
shoulder is the only power that counteracts the effect of this 
downward weight, and tends to restore the vessel to her upright 
position ; the power of the overturning weight is the momentum 
due to the weight through its centre of gravity; the power of the 
shoulder is the moment due to the volume of the shoulder by the 
distance of its centre out from the line through the centre of gravity 
of the vessel. If the moment of shoulder is greater than the 
momentum of weight, the shoulder would have a surplus of righting 
power; but if the power of the shoulder were destroyed the righting 
moment would be altogether lost; the weight would be forcing the 
vessel over; there would be no buoyancy to counteract this over- 
turning power, and the vessel rolls over. Thus, not only is a vessel 
in danger of sinking through collision by loss of her buoyancy, but 
also, even when the buoyancy is maintained, by loss of the power 
of the shoulder to restore her to the upright position. Attention 
might, therefore, be more particularly directed to the question of 
maintaining a reserve of shoulder, whilst at the same time con- 
sidering the question of the maintenance of buoyancy.” 

From diagrams and calculations that have been made, this effect 
or power is invariably brought out under the condition of injury to 
the vessel and the holds becoming filled with water. 

May I be permitted now to place before you the second or prac- 
tical view of the subject? Lloyd’s rules require that ‘‘ screw-pro- 
pelled vessels, in addition to the engine-room bulkhead, shall have 
a watertight bulkhead built at a reasonable distance from each end 
of the vessel, the bulkheads to be formed of plate, and to be sup- 
ported vertically on one side by angle irons not exceeding 2ft. 6in. 
apart. Upon water entering the holds the bulkheads, if not sup- 
ported by any other means, would have a pressure upon them due 
to the whole head of water admitted to the vessel, which will be 
the depth the vessel has sunk in the water by the breadth of the 
vessel. Taking the original draught at 25ft. for a vessel of 48ft. 
beam, and supposing the vessel to have sunk 5ft. by the loss to 
the buoyancy, this will cause a head of water upon the bulkhead 
30ft. deep by 48ft. wide, equal to a distributed pressure of 600 
tons, and upon the surface of the plate of, say, 2ft. 6in. square at 
a depth of 26ft., of 44 tons, This shows that a great pressure is 
induced upon a bulkhead having very little stiffening or staying— 
locally—or on the engine and boiler room sides. And it seems to 
be a question, independently of the question of instability by the 
water entering the holds and destroying the righting power of the 
shoulder, whether these bulkheads were originally introduced or 
intended as protections or preventions from foundering or sinking, 
in the event of water entering the holds, or any great pressure 
being induced upon them, but more as divisions of parts of the 
hull, and as keeping the machinery spaces apart from the cargo, 
and more as athwartship ties or stringers from side to side. For 
if we consider the question from the early introduction of iron to 
shipbuilding, if these primary considerations in the construction 
and subdivision of the vessel have been thoroughly thought out, 
with a view to stability—and as advanced in your able article 
these divisions may be considered sufficient for ordinary cargo 
vessels carrying ordinary crews, who more or less engage for cer- 
tain risks of the sea. But for ships and vessels carrying pas- 
sengers, some further protection should be afforded in the con- 
struction of the vessels themselves, that shall render them less 
liable to so readily founder or capsize upon any accident or casualty 
that may happen to them. 

London, December 12th, 1887. 


FLOW OF WATER. 
Str,—In answer to your correspondent ‘‘D. L.” it may be stated 
that the notation in my formula is as follows : — 
v = velocity in feet per second. 
R = hydraulic radius in feet. 
= ete t.e. cosecant of slope, 

n — power of the velocity to which the friction is propor: 
tional. 
= the smallest power of R to which the velocity is proportional 
(z.e. with large values of R), 

With small values of R this power requires increasing. 

z= the value of R at which the increase begins to be worth 

noticing. 

y = a coefficient representing the rate of the increase. 

c =a coefficient representing mainly the degree of roughness. 

For values of R greater than z the index of R is simply z The 
degree of roughness appears chiefly in the values of c, n, and 2. 
The kind of roughness appears chiefly in the values of y and =. 

The method of arriving at the formula is fully described in my 
paper which will be found in the forthcoming volume of the ‘ Pro- 
ceedings” of the Society of Engineers, together with further tables 
of coetiicients, &c. EpcGar C. THRUPP, 

7, Westminster-chambers, 

December 26th, 
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SNYERS CLUTCH PULLEY. 

M. Rarmonp Syyens, Ingénieur Civil des Mines et des Arts 
et Manufactures, of the Louvain University, Belgium, has in- 
vented, if not a new mechanical principle, at any rate a new 
mechanical combination, which he calls the “division of the 
mass.” It consists in splitting up one of two bodies in motion, 
acting upon another at rest, or vice versd, into a number of fine 
fibres, practically taking the form of a wire brush, so that the 
cumulative effect of the fibres, coming into contact with small 
projections, exerts the desired mechanical action, while the 
impact of each one is so slight as to cause no shock or breakage. 
Among other applications, this principle has been utilised by M. 
Snyers in constructing a clutch for throwing a shaft into gear 
without the necessity of stopping a whole line of shafting, and 
thus doing away with fast and loose pulleys. 

A clutch of this kind, 28 cm. = llin. in diameter was 
fitted i 
Ragot 
thirty 





first 
to the shaft transmitting motion from a six-horse 
petroleum motor to a Gramme dynamo, maintaining 
20-candle Edison lamps, in the shop of M. Ramu, at 


FIC.3. 











ROPE FOR THROWING 
IN AND OUT OF CEAR, 


Brussels. Though the dynamo ran at 1500 revolutions a 


minute, the engagement and disengagement was effected in- | 


stantaneously with very little pressure. A clutch 54 cm.=21}in. 
is now being fitted to the shafting of another factoryin Brussels, 
transmitting 27-horse power at 100 revolutionsa minute. Messrs. 
A. H. Bateman and Co., of East Greenwich, are making a 
6in. clutch on this principle, and applying it to their works at 
East Greenwich, for transmitting motion from ashaft running at 
eighty revolutions toan emery grinder making 3500 revolutions, 
a most crucial test. 

In the annexed engraving, Fig. 1 shows half-side view, and half 
view not in section, but with the pulley rim removed, and Fig. 2 
an end view, of the clutch which is being fitted at Brussels. The 
steel wire brushes B are fixed on a disc D, keyed on the shaft A. 
A second dise C, termed the accumulator, having projections cast 
on its face, is keyed on the shaft A’, which is thus caused to 
revolve with the shaft A, or not, at pleasure. For this purpose 
a crank M, to which is affixed a rope, chain, or rod, permits of 
the brush holder D being slid laterally against or away from the 
accumulator C, a very slight movement and pressure being 
sufficient for this purpose, because, as the wires engage with the 
projections, they cannot pass without deflecting. In this 
manner they develope a certain force, very slight for each in- 
dividual wire, but which, multiplied by the number of wires and 
accumulated on the disc C, is only limited by the number of 
wires that can be setin the disc. This clutch, 54 cm. = 21}in. 
in diameter, has 14,400 wires, each exerting a power of about 
fifty grammes, or not an ounce, while being deflected to the ex- 
tent of 2 millimetres ; but the total amount of power developed 
is 720 kilogrammes, or about 14 cwt. The capacity in horse- 


6 


power is expressed by 4 


oy n being the number of revolutions 


per foot. When making 100 revolutions, this clutch is capable 
of transmitting 26-horse power; but there is practically no limit 
to the speed at which power may be transmitted. As the 
brushes can only transmit the exact amount of power corres- 
ponding with the extent to which the wires engage with the 
projections, it may be used to advantage in workshops where 
motive power is let out. 

A modification of the system causes a pulley to be made 
fast or loose at pleasure, thus dispensing with the compli- 


cated apparatus of double pulleys and the fork and gear for 
shifting the belt from one to the other, by which the edge of 
the belt, especially if woven, is subject to considerable wear. 

The advantages of this system may be summed upas follows : 
—A shaft can be thrown into gear easily and instantaneously at 
any speed, while the action is exerted gradually and without 
shock, and this without any special knowledge or precaution ; 
the apparatus remains engaged, or in gear, by itself, without the 
necessity of making fast the manipulating rope or rod ; and a 
very considerable amount of power may be transmitted by a 
pulley of small diameter, easily applicable to existing shafts. 
The clutch may also be used as a dynamometer for measuring 
the power transmitted, thus constituting a ready check for 
| letting out motive power. 


| 


|PARIS AND SCOTT'S NEW C-TYPE DYNAMO. 








| In this machine, constructed by Messrs. Paris and Scott, of 
| Norwich, the wire on the armature is wound in very deep and 
| narrow slots cut in the iron plates forming the core. The result of 
| making the slots very narrow is that the noise, and heating of 
| the pole pieces usually produced in machines with toothed 
| armatures are said to be absent, as the armature presents what is 
| practically a continuous face to the pole pieces, while by making 


the slots very deep there is plenty of room for a large quantity 
of wire to be wound on, and also for the especially good and 
thick insulation which is used. The makers consider that 
durability and freedom from risk of breakdown are of first 
importance ; other considerations, however, have not been 
sacrificed, The magnetic resistance is so low that a very intense 
field in the armature core—23°6 Kapp units per square inch 
sectional area—is produced with a small expenditure of power, in 
the field magnets, so that the electrical efficiency is high, 
especially when the comparatively low speed, 850 revolutions, is 
taken into consideration. The field magnets are cast iron, by 
the use of which the cost of the machine is very much reduced, 
and, although thus cast iron is of great sectional area, being three 
times that of the iron in the armature core, yet the total weight 
of the machine illustrated, having an output of 12,000 watts at 
850 revolutions, is only 1268]b. Of this the armature complete 
weighs only 1471b. Where lightness is important, as in some 
motors and ship lighters, by using wrought iron for the field 
magnets, the weight of the machine with this type of armature 
is further reduced, one to exert 8-horse power continuously at 
1000 revolutions weighing only 2401b., and having an electrical 
efficiency, it is claimed, of 93 per cent. The mechanical 
construction also of these armatures makes them, it is claimed, 


railway work, the plates forming the armature core being made 
with a hexagon hole, and threaded on a hexagon shaft, so that 
each one is driven direct, and, as the conductor is wound in 
slots in the plates, the torque which the whole will stand is 





manifestly very great. 


© 


PARIS AND SCOTT’S DYNAMO. 


especially suitable for the motors for tram-cars and electric | 


CLYDE SHIPBUILDING AND MARINE ENGI- 
NEERING DURING 1887. 


Tue production of new ships on the Clyde during 1887 ex- 
ceeds in tonnage that of the preceding year, but it is not half 
the output for 1883 and 1882. The returns show that 326 
vessels, aggregating 185,360 tons, have been built during the 
past twelve months. Of these 203 were steamers, measuring 
147,535 tons, and 123 sailing ships of 37,525 tons, Last year 
there were 166 vessels built, measuring 172,440 tons, so that 
this year there is an increase in the number of ships built of 
as many as 160, while the tonnage is only 12,920 tons greater, 
showing a very marked change in the average size of the vessels 
built. As regards the question of steel versus iron in the con- 
struction of ships, the returns for the past year show a steady 
increase in the use of the newer material. Altogether 194 
vessels, aggregating 148,570 tons, were constructed of steel, 
leaving 46 vessels of 36,286 tons built in iron, while 86 small 
craft, totalling 500 tons, were built of wood. New iron vessels 
built last year measured 55,217 tons, whereas this year, as has 
been shown, the tonnage is reduced to 36,286. The steel vessels 
built last year aggregated 116,165 tons, while this year the 
tonnage amounts to 148,570 tons. Of the respective firms con- 
tributing to the general result, Messrs. Russell and Co., Port 
Glasgow and Greenock, again head the list, as they have done for 
three years previous. This firm, having three separate yards, 
have completed 15 vessels of 27,035 tons, being rather under 
their output for several years; but still, more than 4000 tons 
over the returns of the next firm on the list—Messrs. A. 
Stephen and Son—and quite 12,500 tons higher than the out- 
put of the third firm on the list—Messrs. D. and W. Henderson 
and Co. Few of the vessels built during the year have been 
very remarkable in point of size. The largest were the two 
Peninsular and Oriental steamers, Victoria and Britannia, 
launched by Messrs. Caird and Co., Greenock. They were 
6268 and 6267 tons respectively, and were supplied with triple- 
expansion engines of 7000 indicated horse-power. Next in 
order comes the North German Lloyd’s steamer, Lahn, of 
5500 tons, built by the Fairfield Company ; the Buenos Ayres, 
5195 tons, constructed by Messrs, William Denny and Brothers, 
Dumbarton ; H.M. belted cruiser Galatea, 5000 tons, launched by 
Messrs. R. Napier and Sons, Govan ; the Royal Spanish cruiser, 
Reina Regente, of 5000 tons, built by Messrs. J. and G. Thomson, 
Clydebank. The larger sailing vessels were the Drumcliff, a 
four-masted ship of 2525 tons; the Sokota, a four-masted barque 
of 2261 tons ; both launched by Messrs. Russell and Co., Port 
Glasgow ; and the County of Linlithgow, a four-masted ship of 
2207 tons, built by Messrs. Barclay, Curle, and Co., Whiteinch. 
Of marine engineering, as apart from the construction of hulls, 
it may be recorded that altogether 159 sets of engines aggre- 
gating 198,920 indicated horse-power, have been completed 
during the year. Of this total a goodly proportion have been 
the work of firms who are not themselves shipbuilders, and a 
small number of engines have been made for vessels built away 
from the Clyde altogether. Such firms have turned out during 
the twelve months 77 pairs of engines, totalling 52,470 indicated 





horse-power. No vessel that was launched on the Clyde during 
the year left the river without her engines ; but, on the other 
hand, several new steamers were towed into the Clyde to have 
| machinery placed on board, while in a few cases the engines 
| were forwarded. A number of steamers have also had com- 
| pound engines replaced by those of the triple-expansion type. 
Engines for vessels not built on the Clyde made up 19,330 indi- 
cated horse-power. These included 
two engines of 4700 indicated horse- 
power for vessels building at Belfast, 
one of 9000 indicated horse-power 
for the Aurora, built at the Royal 
Dockyard at Pembroke, and one of 
600 indicated horse-power, built 
at Grangemouth. Of the total 
engines constructed, 63, represent- 
ing 134,120 indicated horse-power, 
were of the triple-expansion type, 
leaving 96 of 64,800 indicated 
horse-power, on the quadruple, 
compound, and other principles, 
Compound engines for paddle 
steamers represented over 30,000 
indicated horse-power. Regarding 
the work on hand and recently 
ordered, a most satisfactory state of 
matters falls to be recorded. Within 
the past six weeks or so, new ton- 
nage to the amount of at least 
100,000 has been booked by Clyde 
shipbuilders, At present there are, 
in various stages of construction, 
119 vessels, representing 206,041 
tons. This, as will be seen, is 20,680 














tons more than the whole output 
during the year just closed. At 
the close of last year the vessels 
building represented 117,675 tons, 
while at the end of 1885 the ton- 
nage of ships in course of con- 
struction was something very near 
152,000 tons, so that there are now 
on hand 88,366 tons more than in December of last year, and 
54,041 tons more than in December, 1885. The work now on 
hand is not in such an advanced stage as at the end of the two 
previous years—a fact which will be easily understood when it 
is remembered that about 100,000 tons have been booked within 
the past six weeks or so, In the market there are still quite a 
number of contracts, but it is not certain how many of these 
will be arranged. Many of the builders have now a fairly 
good quantity of work on hand, and are reluctant to take 
on fresh orders until prices improve. So much is this the 
case, that some builders refuse to tender for more work, while 
others are quoting prices from 15 tu 25 per cent. in advance of 
those asked only a few weeks ago, 








BOGIE PASSENGER ENGINE. 


THE engine we illustrate is one of several new engines 
specially designed for the conduct of Northern traffic by Mr. 
Drummond, locomotive superintendent of the Caledonian Rail- 
way. The cylinders are 18in. by 24in. wide, and the driving- 
wheels 5ft. Yin. diameter. In a future impression we shall 
publish drawings of this engine, and therefore reserve detailed 
description for the present. 








Tux London office of the Bolton Iron and Steel 
Company has been removed to No. 38, Parliament-street, West- 
minster, 
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COMPOUND YACHT ENGINES. 


MR. A, G. MUMFORD, COLCHESTER, ENGINEER, 


— 


COMPOUND YACHT ENGINES. ' 


THE accompanying engraving illustrates an admirable com- | 
Mr. | 


pound engine suitable for use in small steam yachts. 
Mumford has done a great deal of work for the Admiralty in 
the shape of fast-running launch engines, and by the use of 
steel and good workmanship he has got weight down to a very 
low point. Thus, for example, cylinder covers instead of being 
castings are stamped out of plate steel and subsequently turned 
up and polished. 

The engine we illustrate has cylinders 1]lin. and 22in. by 16in. 
The working-pressure is 80]b. The cylinders are lagged with 
felt and polished teak ; the condenser has best solid-drawn brass 
tubes, held in brass plates and packed with wooden ferrules—or 
screwed brass glands and cotton rings or cord if preferred—four 
air, circulating, feed, and bilge pumps; the chambers, buckets, 
valve seats, and guards of the air and circulating pumps are of 
brass ; the pump rods are of Muntz metal. The boiler is of the 
ordinary horizontal flue and return tube type, without a dome, 
but with an anti-priming pipe inside. Scantlings are to Lloyd's 
requirements for 80 lb. per square inch working-pressure, and 
water test to double that amount. 








LEAD LADLE FOR PIPE-JOINTING WORK. 


THE accompanying engravings illustrate a lead ladle made 
from a patent of Mr. H. Nicholson, to facilitate the running of 


Fic. 


Fic.e2 











the molten lead into the joints of water and other cast iron pipes. 
The objects are to prevent the admission into the joint of scum 





| or dross, to dispense with any necessity for skimming the lead, 
| to enable the lead to be run without tilting the ladle, and to 
minimise the danger to the operatives. It has, further, for its 
object to enable the lead to be run simultaneously on both sides 
| of the collar when making a joint with two spigot pipes and a 
| collar. Fig. 1 is a front view, Fig. 2 is an enlarged section of 
| the valve, rod, and lever. These improvements consist in 
attaching to the bottom of the ladle a raised valve seating A, 
within which is a conical or cylindrical hole for the exit of the 
metal. The plug or valve is constructed partly of fire-clay, and 
is attached by means of a rod R toa lever L, the fulcrum of 
which is mounted upon a bracket B secured to the rim of the 
ladle. This bracket has stops for limiting the amount of angular 
motion of the lever L, so as to prevent the valve or plug being 
lifted beyond the range of the guides C. To prevent the acci- 
dental escape of the molten lead by an accidental movement of 
the lever, between the lever L and the bracket B a key or wedge 
W is inserted, which is removed when the joint has to be run. 








RUSHWORTH’S LOCOMOTIVE FEED WATER 
CIRCULATOR AND HEATER. 





THE heater and circulator illustrated by the accompanying 
engravings has been applied to several engines on the New 











York, Providence, and Boston Railroad and the Delaware and 
Lactawanna and Western Railroad, From statements that 





have been handed to us, the application appears to have been 
very successful, and to have resulted in a great saving in fuel as 
compared with engines supplied with cold feed. Experience in 
England with such simple arrangements for heating as adopted 
by Mr. Stroudley show a saving of about 3 lb. per mile, so that 
it can readily be believed that a considerable saving may result 
from the use of the heater and circulator shown. It is the 
invention of Mr, W. H. Rushworth, and it is being introduced 





into this country by Mr. W. Dawson, of Brighton. The fact 
that many of the flue tubes are blinded by the heater does not 
seem to be much objected to in the States, and the fact of a 
saving far higher than can be expected from an augmentation 
of the heating surface by about 3 per cent. seems to be unre- 
servedly admitted, though not explained, except by reference to 
results of improved circulation. 








SIR ROBERT RAWLINSON, K.C.B. 





In the Times of the 2nd of January an announcement appeared 
to the effect that Sir Robert Rawlinson had been made a K.C.B. 
on his retirement from the office of Chief Engineering Inspector 
to the Local Government Board. Our readers, while regretting 
that Sir Robert should feel the weight of advancing years lying 
so heavily on him as to compel him to retire, will be glad that 
his distinguished services as a sanitary engineer have received 
recognition. He has been in harness more or less since his boy- 
hood, and he is now seventy-six. For nearly forty years he has 
been an energetic and faithful public servant, and he has during 
his career seen enormous progress in sanitary engineering, which 
he has been in no small degree instrumental in bringing about, 
from the official position which it has been his privilege to 
enjoy. 

From official statistics it may safely be estimated that between 
the ten years from 1870 to 1880 alone, as many as 250,000 
persons have been saved from death, and we may therefore with- 
out any undue exaggeration suppose that about 500,000 lives 
have been saved since 1848, thanks to the improvement that 
has taken place in our public sanitation. For even Sir Spencer 
Wells, himself, a doctor, has stated that in his opinion the 
enormous decline in the death-rate of this country is due almost 
solely to the growing improvement in public sanitation. It is 
not too much to say that this improvement isin a large measure 
due to the Public Health Act of 1848, one of the first inspectors 
under which was Sir Robert Rawlinson. To this Act the 
principal towns of the best part of this country are indebted for 
their modern system of sewerage, house drainage and sewage 
disposal. Instead of vast caverns of porous brick that used to ob- 
tain—mere elongated cesspools—we have now pipe sewers, which 
prevent air from generating dangerous gases by an elaborate 
system of sewer ventilation. Those sewers are disconnected from 
the soil pipes, which in their turn are carefully trapped, and in 
all this the public has had the untiring single-handed assistance 
of Sir Robert. Nor is the army less indebted to him. By his 
wise and prudent precautions in the Crimea he saved countless 
lives, and since the appointment of the permanent Army Sani- 
tary Commission, at which he has always sat, the death-rate of 
the Indian army has been reduced from 60 per 1000 annually 
to less than 20 per 1000. The debt of gratitude which the 
public owes to sanitary engineers like Sir Robert cannot there- 
fore over-estimated. 

Sir Robert Rawlinson is descended from an old Lancashire 
family. His father settled in Bristol, and it was there, in 
1810, that Sir Robert first saw the light. His father was an 
engineer and builder, and from him the young man got his first 
training in practical work and mechanical engineering. He 
remained with his father until he was twenty, and then entered 
the office of a famous dock engineer, Jesse Hartley, the con- 
structor of the Liverpool Docks. Under him he studied for 
five years the principles of hydraulic construction, and so dis- 
tinguished himself that he rose to be his chief assistant ; but 
when Robert Stephenson’s great invention was first launched, 
young Rawlinson, actuated by that love for new ideas which has 
always been his characteristic, was anxious to be employed on 
the works of the London and Birmingham Railway, and so our 
greatest dock engineer recommended the future Chief Engineer 
of the Local Government Board to the first railway engineer of 
the world, and in 1836 young Rawlinson became resident 
engineer in the deep and difficult cuttings near Blisworth, on 
what was to be known to future generations as the North 
Western Railway. He underpinned upwards of a mile in length 
of rock resting on clay in a cutting 45ft. deep, and executed the 
whole of the masonry, bridges, culverts, &c., of the heaviest con- 
tract on the line. The line was opened in 1840, and for the 
following three years Mr. Rawlinson discharged the duties of 
Assistant Surveyor to the Corporation of Liverpool. Already, 
as we have seen, his experience had been varied, but it was to 
receive a wider scope still. In his own words, his connection 
with Liverpool gave him “opportunities of acquiring an intimate 
knowledge of the engineering requirements of an extensive 
town population.” He next became engineer, on the recom- 
mendation of his old friend and teacher, Mr. Hartley, to the 
Bridgwater Canal Trust, and several most important works in 
connection with the feeding of the canal and its improved 
working were executed by him during the five years of his 
administration. 

Ve have traced Sir Robert Rawlinson’s career to 1847, when 
we find him assisting Mr. Elwes in the construction of St. 
George’s Hall, Liverpool. The eminent architect was overtaken 
by consumption, and entrusted the whole of the work to the 
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young engineer, to whom belongs the merit of designing and 
constructing the remarkable hollow-brick arch ceiling of St. 
George’s Hall. This was subsequently disputed by Sir William 
Tite, who maintained that young Rawlinson held the very sub- 
ordinate post of the clerk of the works on the building ; but this 
Sir Robert denied, and he has convincingly proved that he 
invented the hollow bricks, and, moreover, designed the mode 
of constructing the arch and spandril walls. This ceiling was 
the lightest and most suitable as regards ventilation and acoustic 
properties of any hitherto made. ; ; 

Liverpool was just then feeling the necessity of adopting an 
improved system of water supply, as it had outgrown the one 
that existed. Rawlinson applied himself to solve the problem, 
and, with a foresight which has been justified by subsequent 
years, submitted a scheme for tapping the Bala Lake and the 
river Dee in North Wales. This project, however, appeared too 
grand and too costly for the Corporation of Liverpool, although 
the Government Commissioners appointed to report on the 
question gave it as their opinion that the expenses of the plan 
“would be far more than counterbalanced by the advantages 
resulting from the abundant supply of water so free from 
objection as that of the river Dee.” As it is, the Rivington 
Pike scheme which was adopted proved to be only a makeshift, 
as the inhabitants of Liverpool have had again to enlarge their 
water supply. : 

In 1848, after the passing of the Public Health Act, Sir 
Robert Rawlinson was appointed engineering inspector of works 
of drainage and water-supply, and for seven years he held 
inquiries in all the principal towns of this country, commencing 
with Dover, when a complete reorganisation of the sewerage, 
surface drainage, road making, scavenging, and water and gas 
supply of the city was the result of his visit. When Sir 
Benjamin Hall came to office he invited Sir Robert to continue 
his appointment under his Board, thus marking in a most 
gratifying manner his sense of the way in which Sir Robert had 
acquitted himself of his very difficult and, at that time, even 
delicate duties; and of his having refused to side with any 
extreme party whatever. Sir Robert, however, declined his 
flattering offer. At that period a field of practice opened before 
him, mainly owing to the sound common sense with which he 
had avvided exclusive views and adapted his plans to the pecu- 
liar circcmstanees and requirements of each case as it arose, so 
as to provide each town with efficient and economical works. 

In the early part of 1855 the letters to the Times of Dr. 
Russell, the war correspondent, attracted public attention to 
the disgraceful sanitary condition of our troops in the Crimea, 
the mortality amongst whom had reached the frightful propor- 
tion of 420 per 1000. Lord Palmerston consequently appointed 
a sanitary Commission composed of two doctors, Dr. Sutherland 
and Dr. Gavin, and Sir Robert Rawlinson, to proceed to the 
seat of war, and improve the sanitary conditions of the camp 
and the military hospitais. There can be no doubt that the 
appointment of his Commission marks an epoch in military 
history ; it is also in connection with his Commission that the 
name of Rawlinson will be best remembered. Immediately on 
his arrival the Commission commenced operations, and works 
were carried out with a view to the rigid expulsion of sewer gas 
from the wards of the hospitals, the drying and subventiiation 
of the floors, the thorough changing of air in the wards, the 
equalisation of temperature, and the prompt removal to a dis- 
tance from the camp of the filth and refuse thathad accumulated. 
The state of things that the Commission revealed in their report 
was frightful indeed, but the success which their operations 
attained may be estimated when we state that by the June of 
1856, the death rate had been reduced to 2 per cent., a rate 
approximating that which then obtained in our military 
hospitals at home. The number of deaths reported in our 
Eastern Hospitals during January, 1855, was 3168 ; whilst in 
June 1856, just before the troops were leaving the Black Sea, 
the deaths reported were six. This was indeed a wonderful 
progress, but it makes one reflect on the enormous number of 
lives that must have been lost during that war through preven- 
tible causes. The success of the Commission led to the appoint- 
ment of a permanent Army Sanitary Commission on which Sir 
Robert has always hada seat. We regret to say that during 
the discharge of his peaceful mission in the Crimea Sir Robert 
Rawlinson was wounded by a 42]b. shot, and was invalided 
home. 

In 1856 we find Sir Robert Rawlinson a candidate for the post 
of engineer to the Metropolitan Board of Works. In his appli- 
cation he enumerates fifty towns for which he had been 
consulted, and he dwells with just pride on his successful 
drainage of the town of Carlisle at a cost of £22,500, when the 
cost of sewerage had been estimated at between seventy and 
eighty thousand pounds. Sir Robert was then, as he always has 
been, a warm believer in progress and new ideas, and this drew 
down upon.him the attacks of anonymous assailants who 
impugned his professional capacity in language that can only be 
compared to that of Billingsgate. But though Sir Robert was 
not successful in his candidature his practice did not suffer, and 
we find him shortly afterwards designing waterworks for Hong- 
Kong and Singapore. 

The next great event in his ever active life was his appoint- 
ment by the Government as Engineer Commissioner to Lanca- 
shire during the memorable cotton famine of 1863. He was 
sent down single-handed to Lancashire by Lord Palmerston, and 
fully justified the confidence that was placed in him. The 
Government had the potato famine of Ireland and its experi- 
ences before them, and they fully expected a repetition of the 
same policy, which consisted in the free distribution of five 
millions sterling among the sufferers. But Sir Robert Raw- 
linson has showed he possessed the qualities of a statesman. 
Instead of sinking five millions in eleemosynary relief, he gave 
the impoverished cotton operatives work and wages by design- 
ing and carrying out public works in ninety-three Lancashire 
towns. These works consisted principally of storage reservoirs, 
town and house drainages, street improvements, formation of 
public parks, cemeteries, recreation grounds, river improve- 
ments, land drainage, market construction, &c. These works 
involved a capital of £1,650,000, every penny of which has been 
refunded, and the administration of which did not cost more 
than 3s. 6d. per £100. The whole of the works were besides of 
a useful and permanent character, and have greatly improved 
the localities in which they were carried out. It is worthy of 
note that the streets and roads thus drained, paved, and 
flagged represent an area of 800 acres, and a length of nearly 
400 miles. A great object gained by these works was that the 
operatives, instead of being pauperised, obtained work, and thus 
found new occupations. It is somewhat singular that for such 
great and signal service to his country the Government of that 
day should have contented itself with conferring on the then 
Mr. Rawlinson the Companionship of the Bath. 

We next find Sir Robert Rawlinson chairman of the celebrated 
Rivers Pollution Commissions, which sat between 1865 and 1868, 
and which have thrown so much light on the whole question of 
water supply and sewage disposal. One of the strange anomalies 





of this country is that Parliament may appoint technical experts 
to inquire at great expense into vexed questions, but does not 
frequently follow the advice of these when they have spent their 
time and learning in thoroughly investigating the subjects under 
discussion. The same fate has attended the Rivers Pollution 
Commissions; though some of their suggestions have been 
adopted, much still remains to be done. In 1876, Sir Robert 
Rawlinson, in conjunction with Mr. Clare Sewell Read, was 
appointed to inquire into and report on the merits of the various 
systems of sewage disposal in use in this country and on the 
Continent, and the blue-Look which was the outcome of this 
investigation is one of the most important contributions to 
sanitary literature. The “suggestions” which he subsequently 
drew up for the use of local surveyors and engineers are now to 
be found in the office of nearly every sanitary engineer of any 
note or standing, and have been accepted by continental engi- 
neers as well. In 1879, Sir Robert Rawlinson was appointed 
chairman of the Royal Sanitary Commission of Dublin ; and it is 
due to his efforts that the principal city of Ireland is now in so 
much more satisfactory a sanitary condition. 

At the suggestion of Mr. Gladstone, her Majesty con- 
ferred upon Sir Robert Rawlinson in 1883 the honour of 
knighthood, and, as we have already stated, to this title has 
been added the further distinction of K.C.B. on Sir Robert’s 
final retirement from the public service. He has heen chief 
engineering inspector to the Local Government Board ever since 
that Board was framed, he is a member of Council of the 
Institution of Civil Engineers, a vice-president of the Society of 
Arts, and a past president of the Sanitary Institute. His papers 
and speeches are distributed amongst the transactions and 
proceedings of the principal scientific societies of the country, 
and he is the author of numerous reports and pamphlets, and of 
one magnum opus on “ Chimney Shafts.” 

From this brief sketch our readers will see that Sir Robert 
has led a busy life, he has been in the thick of the battle of life 
ever since he was a boy, and yet it may be safely said that he 
has few, if any, enemies, and that a more kindly-hearted gentle- 
man never lived. He is fully entitled to his rest, though we 
have heard a rumour to the effect that he is going to begin 
practice again as a consulting engineer. 








TIMBER IN AMERICAN WATERS. 





THE following is a report of some experiments on protection 
against the teredo in American waters, as given in the San 
Francisco Evening Post. The report is signed by Mr. Marsden 
Manson :— 

‘‘At Thursday’s session of the Harbour Commission, Chief 
Engineer Marsden Manson presented the final report on the teredo 
experiments recently conducted at Mission-street wharf No. 1. 

‘*In June, 1882, in pursuance of the orders of the Board, ninety- 
nine piles, prepared by various methods, were driven in Mission- 
street pier No. 1, then being constructed. During the past month, 
after an exposure of five years and four months, one or more of the 
piles of each method, and four unprepared, or naturally bark- 

rotected piles, were removed for examination. When deemed 

t, a sample of these piles was preserved for future examination. 
The various methods were given the names of the inventor or 
experimenter to identify them, and proper records were made to 
distinguish them. ll of the prepared piles were barked for a 
distance of 40ft., which was the length treated. 

‘© A, W. Von Schmidt, of San Francisco, prepared two piles by 
jacketting the driven pile with sewer pipe, and filling the space 
between the pile and pipe with concrete or grout composed of 
sand, gravel, and Portland cement. The cost of this covering, 
exclusive of the cost of furnishing and driving the pile, was 75 cents 
per linear foot, or 30 dols. per pile, a total of 60 dols. for the two. 
One of these piles was removed, It was found that the teredo 
had not attacked it, but near the upper part one or two sections of 
the sewer pipe had been broken and the limnaria had weakened 
the pile about one-fourth or one-fifth of its original strength. 

“ Frank Shay, of San Francisco, prepared twenty-three piles at 
25 cents per linear foot, or 10 dols. per pile. His method was a 
modification of the Culver process, or a covering of asphaltum and 
burlap. The modification consisted of a substitution of wire cloth 
for the burlap. The pile was given a coat of hot asphaltum, then 
wrapped in the wire cloth and given a second coat of asphaltum, 
dusted over with sulphate of lime. Two of these piles were 
removed, and found so badly injured as to break in drawing them 
from under the cap. Only traces of the covering were left. 

‘* James McKeon and Co., of Oakland, prepared ten piles, at 164 
cents per linear foot, or 6 dols. 50 cents per pile. The protecting 
coat consisted of so-called ‘marine cement,’ applied, whitewash 
fashion, in four coats. The composition of this marine cement 
was kept secret, except that it contained an ‘ extremely poisonous 
substance of great efficacy.’ This coating did not adhere well in 
driving the pile. Two of the piles thus prepared have been 
removed, and both had been practically destroyed by the teredo. 

‘*W. H. Raye, of Oakland, prepared twenty piles, at 164 cents 
per linear foot, or 6 dols. 45 cents per pile. His method of protec- 
tion was similar to the one just described, and the materia! used 
was a wash of Portland cement and other secret ingredients. The 
two Raye piles removed were practically destroyed by the teredo. 

‘* Pearce and Beardsley, of Oakland, prepared forty-four piles, 
at 34 cents per foot and 13 dols. 55 cents per pile. Their covering 
was another modification of the Culver process of burlap and 
asphaltum, and was a covering of burlap, saturated with ‘ Pearce’s 
compound,’ a mixture of naphtha and carbon bi-sulphide, with a 
small proportion of limestone, kaolin, sawdust, and sulphur. Of 
the piles thus prepared two were removed, One had been practi- 
cally destroyed and the other seriously attacked. 

‘There were driven at the same time, and in the westerly part 
of the pier eleven cedar piles. Two of these were removed and 
found very slightly attacked—practically as sound as ever, although 
the bark fell off in removal. It is to be regretted that these piles 
were not subjected to a more severe test, and unless otherwise 
ordered they will be re-driven in that part of the water front most 
infested by the teredo, so as to further test their resistance powers. 

‘*In August, 1882, two eucalyptus piles, furnished by Mr. 
William T. Coleman, were bolted under the same pier. In October, 
1886, one of these were removed, and found very seriously in- 
jured by the teredo, and the sap wood above water had rotted toa 
depth of Idin. 

‘Four yellow fir piles driven at the time of construction were 
also removed for coniparison. All had been very slightly attacked, 
but not one of the four so seriously as to in any way impair its 
strength. Many of the fender piles, however, had been entirely 
cut off, and the mooring and cluster piles destroyed. 

‘To sum up. Thecoatings applied by the various experimenters, 
depending upon their adhesion to the pile, utterly failed to afford 
even the protection given by bark. This has been the history of 
such experiments in other places. Of the eight coated piles 
removed belonging to Shay, McKeon, Pearce and Beardsley, and 
Raye methods, but one retained sufficient strength to permit its 
removal, and this one was more severely attacked and damaged 
—_ any of the four “unprotected” piles pulled up, or the cedar 

iles. 

. ‘These results are, however, not wasted, as they afford valuable 
guides for the future to those unacquainted with the history of pile 
protection, and point out what lines of experiment may be avoided. 

“The Von Schmidt trial was not a new experiment, as this 
method has been tried elsewhere—notably at Galveston, Texas— 





and found too costly and liable to injury to compete with the old- 
fashioned and efficient creosoting process. 

‘*Considering the fact that about forty-five per cent. of the gross 
receipts of this beard have been spent in wooden structures, and 
that about twice to twice and a-half the cost of a pier is spent in 
repairing it before the entire renewal becomes necessary, this 
question of pile ppg d is the most important one for your 
consideration, and it is urgently recommended that more extended 
and better directed experiments be made.” 





TENDERS. 
BOROUGH OF LEICESTER, 
List of tenders for the supply of granite kerbs, setts, squares, 
crossing stones, ringsmall, ee &e., to the Corporation, 


Specification and quantities by Mr, J. Gordon, M. Inst. CE. 
borough surveyor :-- , 





£ 84, 
Rawson and Rawson, Enderby, near Leicester :— . 
7300ft. kerb; 2000 tons ringsmall, 2in.; 250 tors 
rammel; 2000 tons granite gravel; 300 yards 
grooved crossing stones... .. .. .. .. .. «. 1476 5 0 
The Croft Granite Company, Croft, near Leicester :— 
SR Sc eet) So Sa. ce i ake ee kivx ep «.. 37819 0 
The Mount Sorrel Granite Company, Mountsorrel :— 
1550ft. kerb; 1000 tons ringsmall, 2in.; 500 tons 
3 by 3 granite squares; 2000 tons granite gravel .. 1091 9 2 
The Groby Granite Company, Groby :—1000!t. 10 by 6 
square kerb; 2000 tons ringsmall, 2in.; 250 tons 
ee fn ee eae aaa eee 
Hy. Hewitt, Stoney Stanton, near Hinckley: 
600 tons granitesetts .. .. .. .. «. .. «. 52815 0 
Margereson and Co , Chesterfield :—500 tons dressed 
randoms . 258 6 8 


7 (All accepted.) 





List of tenders for the supply of iron, timber, oils, paints, 
brushes, varnish, &c., to the Corporation of Leicester. Specitica- 
tions and quantities by Mr. J. Gordon, M. Inst. C.E., borough 


surveyor ;— 
Contract No, 1.—Ivon, de. 

. R 2 a 4d, 
Vipan and Headly, Leicester .. .. .. 1. .. «2 2094 7 6 
Buswell and Rollett, Leicester (accepted) .. .. .. 29219 6 

Contract No, 2.—Oils, Paints, de. 

i, Se, I.” ws an be tc we cs lee OO 
T. E. Butler and Sons, Leicester (accepted) . . 127 5 0 
Contract No, 3.—Brushes, de. 

The late R. J. Clarke's Trustees, Leicester .. .. .. 25413 0 
Contract No. 4.—Timber, de. 

T. and H. Herbert, Leicester .. .. .. 1. . 341 9 1 
J. Stableford, Leicester... .. .. 28111 9 
W. Gimson and Sons Leicester .. - 467 4 
Jas. Beal and Son, Leicester oP a 24112 4 
Green and Parr, Leicester (accepted) 215 111 








ARCHITECT AND ENGINEER'S Diary.—We have received from 
Messrs. E. Marlborough and Co, a copy of ‘‘ The Architect's, Sur- 
veyor’s, and Engineer's Compendium Professional and Office Diary ” 
for 1888. This is a very handily arranged quarto diary with alter- 
nately three and four days to a page, and with columns marked 
off for work engaged upon, hours, engagements, and business 
transacted. It contains also four 4to. maps of London and London 
districts, marked with surveyors’ offices and districts, and guide 
to manufacturers’ offices, to which there is also a directory. It 
also contains cash book and ledger, and a special section includes 
a compendium of legal and general information, tables, memoranda, 
and Acts of Parliament, notes on stone and brickwork, excavation, 
timber, metals, weight and strength of iron and steel joists, and 
much else making it a valuable yearly office compendium. 


THE OLDEsT STEAMSHIP IN THE Navy.—The Wildfire, 186 tons, 
198-horse power, which has been employed for many years past us 
tender to the Duncan, flagship of the Commander-in-Chief at the 
Nore, has been condemned as unfit for further service. ‘Ihe Wild- 
fire is the oldest steam vessel in the Royal Navy, having been 
built in the year 1826, at a cost of £9658. She has been con- 
tinuously employed upon active service from the time she was 
built, and during the earlier part of her career she used to carry 
the mails between Dover and Calais. The next steam vessel in 
age to the Wildtire is the Harpy—tender to the Royal Adelaide at 
Plymouth—which was built twenty years later, at a cost of £17,193, 
but the latter is an iron vessel, while the Wildfire is built of wood. 
The Admiralty have invited tenders for a new screw yacht to take 
the place of the Wildfire at Sheerness, 


THE GREAT EASTERN ONCE MORE FOR SALE.—This immense 
steamship, of 22,927 tons B.M., and 13,344 tons net register, has 
again been offered for sale by Messrs, C. W. Kellock and Co., of 
Water-street, Liverpool. During the last twelve months she has 
been very greatly improved about the bull, and her boilers and 
machinery have received a complete overhaul, to enable them to 
yive out their full power after so long a period of inaction and 

eterioration of working parts. In conequence of the original 
strength of the hull, the body of the vessel is still in excellent 
condition, and this will render her suitable for various harbour 
purposes, and especially so when a considerable sum has been spent 
in cleaning, painting, and decorating the ship throughout. Those 
who attended the sale did not appear anxious to bid. Ultimately, 
however, the sum of £16,500 was offered, but as no one felt inclined 
to go beyond this amount, Mr. Kellock handed the vessel over to 
the highest bidder. As this gentleman was not prepared to pay 
the necessary deposit of 10 per cent. upon his offer of £16,500, Mr. 
Kellock endeavoured to find some other person who wished to 
purchase, even at the reduced price of £16,000, but failed to do so. 
As a sale could not be effected, the auctioneer expressed his inten- 
tion to offer the ship to purchasers by private treaty. 


New Ral_way VIADUCT NEAR TRURO.—Another addition to the 
many substantial stone viaducts which have been erected during 
the last few years on the Cornwall and West Cornwall Railways, 
to take the place of the old wooden viaducts, has just been made. 
For nearly two years there has been in course of erection at Pen- 
wethers, about a mile to the westward of Truro, a stone viaduct, 
which was opened on Saturday. The new viaduct is a massive and 
substantial-looking structure, consisting of seven arches of 45ft. 
span, with a rise of l5ft., two abutments and six piers. The 
height from the valley below at the deepest part is 7ott., the pier 
foundations being formed of cement concrete. The face work is 
of Cornish granite obtained from quarries started by the contractor, 
Mr. Gabbut, of Liverpool, at Carn Brea, which he connected with 
the Great Western main line by a branch line near Redruth. The 
quoins are of dressed granite, with 14in. margin draft at the 
angles, and the nobbling is dressed in the manner known as fitted 
rubble, = together with jin. joint of mortar, The arch quoin 
has a bold rock face of from 3in. to 6in., and the soffits are finely 
picked, as also are the stones for the soffits of the arches, The 
string course is of a uniform colour, and the face is finely picked, 
as also is the coping. The string stones are of 2ft. 6in. bed, and 
the whole of the backing and counter arches are built of rough, 
flat stones obtained from Carn Brae quarry. The parapet walls, 
which are 18in. wide, are of Ashlar, each two-faced, and they are 
three courses high, which tends to give the work a bold appear- 
ance. The mortar throughout is compo of Lias lime. The 
length of the viaduct is about 420ft., with a uniform width of 
24ft., which will admit of a double narrow-gauge line being laid. 
The viaduct was commenced in January, 1886, Mr. P. J. 
Margery, of Plymouth, was the engineer, and his assistant, Mr. 
T. H. Gibbons, of Lostwithiel, superintended the actual construc- 
tion of the viaduct. 
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RAILWAY MATTERS. 


Tue Westinghouse automatic air brake has been 
adopted as the standard exclusively on the Victorian railways, 


Tue vew line, connecting Merthyr, Aberdare, and 
Pontypridd, by way of Pontypridd Junction and Caerphilly, 
with Rewgort, and thence with Bristol, London, and other large 
towns, was opened for traffic last Wednesday. As at present 
nea there will be three trains daily each way upon the new 
ine. 


Tue following is given by the Ladlroad Gazette under 
the head ‘‘ Inexpensive Caution ; ”—Old lady Se Southern railroad) 


NOTES AND MEMORANDA. 


TuHE sanction of the Treasury has been obtained to the 
purchase, at .an estimated cost of £1000, of copies of the new 
metric standards of length and weight, which are being prepared 
in en unde: the directions of the Comité International ins ‘oids 
et Mesures, 


Ir is stated that the Lord President’s court in the South 
Kensington Museum was lighted by gas. It cost 16s. per hour 
— cubic feet at 3s. 4d. per 1000 cubic feet), or £560 per annum. 

/hen lighted for nine months by sixteen Brush lamps by which 
the gas was replaced—the cost including carbons, fuel, and wages 





—‘ The fire’s gone out in that stove, young feller.” Br 
‘“Yes, ma’am. You see we're goin’ to strike a stretch of poor 
track, and as the train’s an hour late, the conductor allowed we'd 
better let the fires go out.” 


Tue Indian Engineer says the urgent necessity of 
making a local railway from the petroleum depot at Budge-Budge 
to Calcutta is likely to be pressed upon Government forthwith. 
The cost would be about four lakhs, and the work would be done 
by the Port Commissioners. The petroleum is now brought up 
from the depdt Wy country boats, which involves danger to the 
shipping lying in the port. 


An American contemporary says Mr. Henry Mactier, 
a civil engineer of Philadelphia, sailed for South America on De- 
cember 13th, to project a railroad for a syndicate of English 
capitalists, His destination is Buenos Ayres, Argentine Republic. 
The proposed road, with its branches, will extend from Buenos 
Ayres to Pergamino and Cordoba, a distance of 450 miles across 
the pampas. The Government has granted a subsidy of 700,000 
dols. and a guarantee of 6 per cent. annual income upon the invest- 
nent, 


Tue Allahabad newspaper strongly supports General 
Dickens's proposal for connecting Burmah with India by a line of 
railway communication connecting Calcutta with Bahmo. This 
would involve the making of 224 miles from Chandpore to Cachar. 
Thence the railway would be carried through Minipore to the 
Kubu and Chindwin Valleys, and thence eastwards on to Bahmo, 
The total distance from Calcutta to Bhamo would be 698 miles, 
Of this, 83 miles are already worked ia the Bengal central system. 
Tho whole distance by this route from Calcutta to Mandalay 
would be under 800 miles, or less than the distance from Calcutta 
to Agra. 


Mvcu regret is expressed at the melancholy death of 
Mr. Joseph Armstrong, 31, manager of the Great Western Railway 
engine building Works, Wolverhampton, who, on Sunday morning, 
was killed on a branch line of the Great Western Railway Company, 
at Wolverhampton. Mr. Armstrong was appointed manager about 
two and a-half years ago. Having suffered from ill health, he had 
stayed some time at Droitwich, and returning on Saturday night, 
he called at the time-office at the Stafford Road Works. He left 
shortly after twelve o'clock, and was proceeding to walk along the 
line to the station, when he was run over by a goods train which 
severed the head from the body. The body was conveyed to 
Swindon, where the funeral has taken place. 


Forney’s American Railroad and Engineering Journal 
says the adoption of steam heating seems likely to be so general 
that several important companies have thought it well to consult 
as to the question of adopting uniform couplings for the steam- 
pipes in the cars. This isa question of considerable importance, 
and well deserves attention now, when it will be comparatively 
easy to secure uniformity, and so avoid the many troubles and 
annoyances which will be sure to arise later, There are several 
systems of continuous heating which seem to possess merit, and it 
is not likely that any one of them will secure general adoption to 
the exclusion of all the others, but there should be no great diffi- 
culties in the way of adopting at least a uniform coupling now, 


Speakine of the Calcutta tramways and their working, 
Indian Engineering says :—‘‘ Tramears are products of modern pro- 
gress estimable a convenient totown-dwelling people. Butatown’s 
tram service mht just as well be well managed as ill managed. 
We love horses ; have had good reason to ; should very decidedly 
object to indiscriminate flogging—any undue flogging—of horses. 
But the public has a right to expect somewhat more than two miles 
an hour as regulation pace, Probably if tramcars were not per- 
sistently overcrowded, more than two miles an hour might be 
accomplished, Again, some assurance of starting up to time would 
be desirable. Yet again, men who are not so young as once they 
were, and inept at gymnastic feats, ought to have indisputable 
right to stop a car when they want to alight therefrom.” 


Mr. W. J. Hory, secretary to the Delagoa Bay Rail- 
way, says that the statement that the Portuguese Government is 
entirely free in the matter of import duties on goods destined for 
the Transvaal, and is therefore able to impose a probibitory tariff, 
is erroneous. According to the Treaty of December 11th, 1875, 
between Portugal and the Transvaal, to which the scheme of a rail- 
way is attached as a protocol, not only is the import duty on goods 
destined for the Transvaal restricted—as a consequence of the 
railway having been constructed without Government guarantee 
or subvention—to 14 rcent., but there are many articles which 
it is provided shall be allowed free entry, and among them are 
‘tools, impl ts, hines, and ils for tradesmen and for 
art, agricultural, and mining purposes,” which it may be reason- 
ably expected will form a very considerable item in the imports ¢ia@ 
Delagoa Bay. 


A MAGAZINE published in Philadelphia in 1818 gave 
the following as an item of news:—‘‘In the course of the twelve 
months of 1817, 12,000 wagons passed the Allegheny Mountains 
from Philadelphia and Baltimore, each with from four to six 
horses, carrying from 35cwt. to 40cwt. The cost of carriage was 
7 dols, per cwt., in some cases as high as 10dols., to Philadelphia. 
The aggregate sum paid for the conveyance of goods exceeded 
1,500,000 dols.” To move a ton of freight between Pittsburgh and 
Philadelphia therefore cost no less than 140 dols., and took probably 
two weeks’ time. In 1886 the average amount received by the 
Pennsylvania Railroad for the carriage of freight was }c. per ton 
per mile. The distance from Philadelphia to Pittsburgh is 385 
miles, so that the ton which cost £2 16s, in 1817 was carried in 1886 
for 1ls, 10d. At the former time the working man in Philadelphia 
had to pay nearly £3 for moving a barrel of flour from Pittsburgh, 
against 1s, 4d. now. The Pittsburgh consumer paid £1 8s, 4d. 
freight oo every 100 1b. of dry goods brought from Philadelphia, 
which 100 1b, is now hauled in two days at a cost of 7d. 


On Monday a line was opened for traffic which places 
the Great Western line in direct physical communication with the 
London and North-Western and North London Railways «i@ 
Willesden Junction and Acton. The new junction which t 
the three above-named lines and facilitates traffic between the City 
and the stations on the Great Western line, without the necessity 
of going to Paddington, begins by leaving the Great Western Com- 
pany’s line between their Ealing and Acton stations, and proceed- 
ing in a south-easterly direction, joins the North London line near 
the Acton station of that section. By this route Willesden Junction 
is reached, and here the connection between the Great Western 
and the London and North-Western and North London lines is 
formed, the whole of the last-named company’s system, not only 
to Broad-street, but also both north-east and north-west of Dalston 
Junction, being then brought into direct communication with the 
Great Western Company’s trains between Acton, Ealing, Southall, 
and on to Windsor, The new line also connects the Great Western 
with the Euston terminus of the London and North-Western 
Company, 











ted to 3s, 10d. per hour, or £134 perannum. The capital 
outlay for engine, dynamo, and lamps, was about £1000, and 
allowing ten per cent. for depreciation and repairs, the total cost of 
the electric light 2 annum would be £234, as against £560 for 
gas, The gas-light was not judiciously used. 


Tue followin pe relating to the coal used, gas 
made, &c., by the English gas works in 1886, both in those owned 
by public companies and those owned by town authorities, are of 
interest :—Tons of coal carbonised by companies, 5,777,966, b 
authorities, 2,879,765; gas made (feet) by companies, 59, 051/112,000, 
by authorities, 28,880,425, ; gas sold (feet) by companies, 
54,309, 760,000, by authorities, 26,370,711,000 ; gas mains (miles) 
by companies, 13,156, by authorities, 6287 ; number of consumers 
of companies, 1,133,897, of authorities, 996,480 ; public lamps by 
companies, 258,072, by authorities, 155,849. 


At the last meeting of the Meteorological Society a 
paper was read on “The Mean Temperature of the Air at Green- 
wich from September, 1811, to June, 1856, by Mr. H. 8. Eaton, 
M.A., F.R. Met. Soc. This is a discussion of the meteorological 
journals of the late Mr. J. H. Belville and those of the Royal 
Observatory. The general results of this investigation are :— 
(1) That there was no appreciable change in the mean annual 
temperature of the air at Greenwich in the period 1812 to 1855 
inclusive; (2) that on the eminence on which the Royal Obser- 
vatory is situated the average temperature at night, or rather the 
early morning, is in all cases higher than over the lower grounds; 
(3) that with a north wall, or possibly a north window exposure, 
higher maximum temperatures are found at the lower stations; 
(4) that the mov ts of the ther ter are retarded with a 
north-wall exposure as compared with an instrument on an open 
stand, especially where the situation is a confined one, the indica- 
tions of the thermometer not following changes of temperature 
oh eadana owing to the modifying influence of the adjacent 

uilding, 


Ow the North Saskatchewan river in the North-West 
Territory of Canada, about eighty miles above the town of Edmon- 
ton, Alberta, there is, the American Manufacturer says, an inter- 
esting example of naturally reduced iron. ‘‘ Along the river bank 
a lignite formation crops out for several miles, overlaid by clay 
shales and soft argillacious sandstones containing nodules of clay 
ironstone. These nodules are similar to others found at Edmonton, 
and proved by analysis to be carbonates of iren, containing 39-98 
per cent, of metallic iron. The Saskatchewan seam of lignite has 
at some time or other been burnt, leaving a bed of ashes, clinkers, 
and burnt clay, in places 20ft. thick, and now covered by a dense 
growth of grassand underwood, From this mass of burnt clay 
Ti’ of metallic iron can be picked out, weighing in some cases 

5lb. or 201b. They have evidently been reduced from the 
nodules above mentioned by the heat of the burning lignite, most 
of the pieces of iron are much rusted, but when scratched with a 
file they show a bright surface. The observation is interesting, 
and to some may help to explain how primitive man originally dis- 
covered the reduction of iron ore.” 


TuE annual report of the Standards Department of the 
Board of Trade on its proceedings and business during the past 
year has been recently issued. In a memorandum on the accurate 
definition of metrological units, which is attached to the report, it 
is pointed out, with regard to metric units, that the relation cf the 
metric unit of weight, the kilogramme, to the metric units of 
length and capacity is not based on a natural constant, as is gener- 
ally taught. If the kilogramme prototype were lost, for instance, 
it would not be restored by reference to the weight of water con- 
tained in the cubic-decimetre. The latest experiments have shown 
that the cubic-decimetre of distilled water (t = 4° C.) weighs, 
under given conditions, nearly 100 milligrammes less than a true 
kilogramme weighs. Hence the value of the unit of capacity, the 
litre, depends on the kilogramme weight, and not on the metre 
measure, There is de facto, it is stated, no more scientific relation 
between the metric unit of weight, the kilogramme, and the metric 
units of length and capacity, the metre and litre, than there is 
between the present conventional metre and the original natural 
standard of one ten-millionth part of the Paris meridian. 


THE flour mills of the United States number about 
16,000, which in the year ended June 30th, 1887, were estimated to 
have turned out about 73,250,000 barrels, of which over 11,500,000 
barrels, were exported, and 61,750,000 barrels consumed at home. 
As this total production only means a yearly average of about 4500 
barrels for each mill, it is evident that the figures (taken from 
Bradstreet's), are wrong somewhere, or that many of the mills are 
idle the most of the year. Bradstreet’s, however, gives some inter- 
esting figures relating to the distribution of the American exports 
during a number of years; thus, the average exports to the United 
Kingdomiin the five yoars from 1873-74 to 1877-78 were only 1,026,000 
barrels, whilst in the past five years they were 5,262,700 barrels ; 
to the Continent of Europe they have remained very small, having 
been only 118,000 barrels per annum in the past five years; to other 
countries, however, such as the Brazils, British West Indies, Hayti, 
China, Cuba, Porto Rica, &c., the average yearly exports have in- 
creased from 1,637,000 barrels in the period from 1873-74 to 1877-78 
to 3,240,000 barrels in the past five years. Whereas, in fact, ten 
years ago the United Kingdom took less than one-third of America’s 
flour exports, she now takes nearly two-thirds, 


R. W. Furras, an agent of the United States Forestry 
Department, who has given much attention to the age of a tree as 
indicated by rings, as well as to the period at which trees of 
different species stop growing, and that at which the wood is at its 
best, has reached some conclusions of general interest. He says:— 
‘*Concentric or annual rings, which were once accepted as good 
legal evidence, fail, except where climate, soil, temperature, humi- 
dity, and all other surroundings are regular and wel] balanced. 
Otherwise they are mere guess-work, The only region within my 
knowledge where either rings or measurements were reliable indi- 
cations are in the secluded, even and regularly tempered valleys of 
the Southern Pacific coast, Annual measurements of white elm, 
catalpa, soft maple, sycamore, pig hickory, cotton wood, chestnut, 
box elder, honey locust, coffee tree, burr and white oak, black 
walnut, osage orange, white pine, red cedar, mulberry and yellow 
willow (nineteen species), made in South-eastern Nebraska, show 
that an ‘ annual growth is very irregular, sometimes scarcely per- 
ym. and again quite large,’ and this he attributes to the 
difference in seasons. As trees increase in age inner rings decrease 
in size, sometimes almost disappearing. Diminished rate in growth 
after a certain age isa rule. Of four great beeches mentioned in 
London, there were three, each about 17ft. in girth, whose ages 
were respectively 60, 102, and 200. Mr. Furras found twelve rings 
in a black locust six years old, twenty-one rings in a shell bark 
hickory of twelve years, ten rings in a pig hickory of six years, 
eleven rings in a wild crabapple of five years, and only twenty rings 
in a chestnut oak of twenty ah years. An American chestnut of 
only four years had nine rings, while a peach of eight years had 
only five rings,” 








MISCELLANEA. 


WE have received from Messrs. G. Bailey Toms and Co, 
a copy of their ‘List of Sections,” which contains every size of 
iron and steel angles, tees, bulbs, joists, and channels manufactured 
in _ country, and is therefore very useful to all users of iron or 
stee 


Recext advices received at Brisbane from Thursda 
Island, state that Mr. Theodore Bevan has returned there from an 
exploring expedition into the interior of New Guinea, where he 
found splendid river systems forming the highways of a large 
agricultural country. 


Ar a special meeting of the Board of Regents of the 
Smithsonian Institution, held on the 18th ult., the Assistant 
Secretary, Professor Samuel Pierpont Langley, LL.D., was elected 
Secretary of the Smithsonian Institution, to succeed the late 
Professor Spencer F, Baird. 


M. Mavrice Perrier has brought before the Société 
d’Encouragement, Paris, a new method of engraving on wood. 
The pyrogravure, as it is called, consists in drawing lines with a 
metallic point made red hot, preferably by means of the Paquelin 
cauteriser, used in surgery. 


At a meeting of the Civil and Mechanical Engineers’ 
Society held at the Town Hall, Westminster, December 2Ist, a 
paper was read by Mr. Arthur T. Walmisley, M. Inst. C.E., 
describing the design, consiruction, and erection of the iron roof 
over the great hall of the National Agricultural Hall (Olympia) 
Kensington. 


A FEW nights ago a suspension bridge which spanned 
the river Oise at Merv fell bodily into the river during the night, 
Fortunately, nobody was cn it at the time. The bridge was built 
in 1827, destroyed by the French in 1870 before the advancing 
Germans, and reconstructed in 1872. The cause of the accident is 
supposed to have been the contraction of the iron by the sudden 
severe frost. 


Tue prize of 25,000f.— £1000—instituted by the King 
of the Belgians, will be accorded in 1893—that year open to all the 
world—for the best paper on means for abundantly and cheaply 
providing large towns, especially Brussels, with the best quality of 
potable water, taking into consideration the probable increase of 
the population. The regulations may be obtained by applying to 
the Minister of the Interior, Brussels. 


Tue 1000ft. tower in connection with the French Ex- 
hibition of 1889, and known by the name of the designer and con- 
structor as Eiffel’s tower, has now reached the height of 179ft. 
The four arches of the base are now joined, and the great platform 
for the rooms of the first stage is about to be constructed, so that 
the work has passed the most laborious stage. Most of the con- 
struction will now proceed from the interior. 


Tue Cheltenham Corporation have discussed the advisa- 
bility of introducing the electric light for public purposes in the 
town. The members of the Town Council are unanimous in their 
approbation of the proposal, but its further consideration is — 
poned until it is decided at the next meeting whether it shall be 
dealt with by the Streets and Highways Committee or by a special 
committee of the whole Council, with power to call in skilled 
assistance, 


Tue Madras Government intends to allot a sum of 
Rs. 31,51,000 for provincial irrigation works in 1888-89; and the 
budgets will be framed accordingly :—Buckingham Canal and 
other minor works, Rs. 3,51,000; irrigation works, ordinary, 
Rs. 21,50,000 ; tank restoration, Rs. 6,50,000. The Accountant- 
General will take credit for a special contribution of 5 lakhs 
from imperial to provincial under adjustment through the land 
revenue head. 


On Monday the Sheffield Corporation took possession 
of the undertaking of the Sheffield Water Company, for which 
purpose they obtained an Act of Parliament last Session. The 
price is rather over £2,000,000, and the result of the arrangement 
was to increase the value of the ordinary shares, on which £100 is 
paid up, from £60 to £90. The Corporation retain the services of 
the company’s staff for three years, and grant compensation of 
£5000 and £3000 each to the retiring manager and law clerk. 


Tue Belgian Society of Engineers has organised an 
international exhibition of instruments and accessories used by 
engineers, to oper on 3rd February, at the Brussels Bourse. The 
classification includes surveying and levelling instruments, drawing 
instruments and materials, instruments and tables for calculation, 
and engineers’ pocket-books and notebooks. No charge is made 
for space, but exhibitors are expected to contribute towards the 
expense of the catalogue and official report by subscribing for ten 
copies. Application should be made at once to M. le President, 
2me Comité, Société Belge des Ingénieurs, Palais de la Bourse, 
Bruxelles, 


AFTER years of litigation, the United States Supreme 
Court at Washington has decided that what is known as the Driven 
Well Patent, i.e, the tube-well, is invalid. The Engineering and 
Mining News says: “The court thusin a measure reverses its own 
decisions, for in many former cases brought before it the validity of 
this patent has always been sustained. The present decision is 
based on the record in Case No. 16—Nelson W. Green and others 
against George Hovey—called up on appeal from the United States 
Circuit Court for the Southern District of lowa, which sets forth the 
fact that the invention claimed by Green was in practical use at 
Cortland, N.Y., more than two years before application for patent 
was made by him. The patent would have expired by limitation 
within a year or two.” 


Earty on Tuesday morning the embankment of the 
Birmingham Canal at Old Hill burst, and the adjoining district 
was flooded. It appears that a quantity of ashes which had been 
deposited against the embankment had become ignited, and steps 
had been taken to extinguish the fire. It was at this point that 
the embankment gave way. In about three hours the canal—for 
nearly a hundred yards—had drained itself dry. But for the 
precautions which were taken to secure the locks above and below 
the scene of the accident, the disaster would have assumed a much 
more serious aspect. It is estimated that it will take three weeks 
to repair the damaged embankment. About 200 men are now 
engaged in reconstructing the embankment, which, in the opinion 
of engineers, will occupy at least a month. 


Lake Superior ore shipments have increased since last 
year by about nine hundred thousand tons. This shows increased 
shipments of about 27 per cent., and on the strength of this increase 
of traffic the lake vessel owners have imposed such charges that 
their profits, according to the American /ron Trade Review, have 
amounted to 30 per cent. ‘‘Of course, this is too much for peaceful 
possession, and, as we have noted, all the lake shipbuilding yards 
are full of business, and a pleasant part of this news is that many 
of the new vessels are of steel and iron, fitted with triple-expansion 
engines, and in model not all of the old style of ‘‘ grain tank” so 
long used on the lakes. The question of interest now is the pro- 
bable rates for next year. If the development of the mines and 
the demands of the country call for another increase of 27 per cent. 
in the shipments, all the vessels in the trade will probably again 
return to their owners on the average one-third of their first cost ; 
but it is not likely that the same high prices will be paid for Lake 
Superior ores in 1888 as this year, even if there is no increase in 

roduction, as there is small doubt that there will be a decreased 
Sesand for steel and iron next year, and with it a fall in price, 
which, considering the increased tonnage afloat on the lakes, must 
be shared between the ore producer and carrier,” 
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TO CORRESPONDENTS, 
Registered Telegraphic — NEWSPAPER, 





*," All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
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concerning it. 
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MEETINGS NEXT WEEE. 


Tae Institution oF Crvit Enorneers.—Tuesday, January 10th, at 
8p.m.: Ordinary meeting. Paper to be read with a view to discussion :— 
‘*The Use and Testing of Open-hearth Steel for Boiler-making,” by the 
late Hamilton Goodall, Assoc. M. Inst. C.E. Monthly ballot for members. 
Friday, January 13th, at 7.30 p.m.: Students’ meeting. Paper to be 
read :—‘' Railway Engineering in British North America,” by Robert J. 
Money, Stud. Inst. C.E. 

LiverPooL EnGiIneertno Socrety._Wednesday, January 11th, in the 
Small Lecture Room, Royal Institution, Colquitt-street, at 8 p.m. Paper 
to be read :—‘‘Some Recent Experiments on Iron and Steel and Rivetted 
Joints,” by A. W. Brightmore, M Sc. 

Roya Institution.—To-morrow (Saturday), at 8 p.m.: Lecture on 
“The Sun, Moon, Planets, Comets, and Stars,” by Sir Robert Stawell 
Ball, F.R.S. 

Groxoaicat Socrety.—Wednesday, January 11th. The following com- 
munications will be read :—(1) ‘‘ On the Law that Governs the Action of 
Flowing Streams,” by R. D. Oldham, F.G.8.; (2) “Supplementary Notes 
on the Stratigraphy of the Bagshot Beds of the London Basin,” by the 
Rev. A. Irving, B.Sc., B.A., F.G.8.; (38) ‘The Red Rock Series of the 
Devon Coast Section,” by the Rev. A. Irving, B.Sc., B.A., F.G.8. 

Society or ArcuITEcTs.—Tuesday, January 10th, at St. James’ Hall, 
Piccadilly, W., at 7 p.m.: Ordinary meeting. Paper to be read:—'‘The 
br ’ and Engineers’ Bill,” by H. R. Gough, F.R.1.B.A., past-pre- 
siden’ 

DravcutsMan’s Provipent Society.—Monday, January 9th, at 7.30 p.m. 
General meeting of draughtsmen to formally establish the Society will be 
held in the Meeting Room of the Society of Architects, at St, James's Hall, 
Piccadilly, W, 
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THE progress and practice of engineering in all its 
branches depends enormously on the state of trade. Even 
small ramifications of our commercial industries affect the 
operations of engineers to a very considerable extent, 
for the simple reason that the work of the engineer now 
covers a vast field. It is next to impossible to name any 
one of the host of commodities which civilisation has 
rendered necessary or desirable which is not produced 
directly or indirectly by machinery. From a button toa 
locomotive; from the tin in which peaches reach us from 
California, or ox tongues from South America, to the 
huge guns which maintain our naval supremacy, each 
and all are the result of the labours of a profession more 
wide-reaching in its aims, more active in its pursuits, and 
more influential in the history of nations, than any other 
that it is possible to name. But action and reaction 
invariably go together, and so it is that the community 
affects engineers as much as engineers affect the commu- 





nity. So when trade is good generally, engineering 
flourishes; when trade is bad, engineering languishes. 
During the year just closed, if trade has not been actually 


bad, it has certainly not been good; but it has not been 
bad enough to check the march of mechanical science. 
Nay, the very difficulties and troubles which the nation 
has suffered or encountered have been of a type and 
nature to supply a stimulus rather than to act as a seda- 
tive; and thus as much, perhaps, has been done during the 
past year as could have been anticipated at the end of 
1886. 

Early in the year a ery for more technical education 
was heard, and this cry gathered strength and volume. 
We were assured in various directions that in technical 
education, and in it alone, was to be found the means 
of beating the foreign competition which injured our 
commerce and deprived us of foreign markets. For a time 
the cry attracted little attention. "At length a Bill was 
brought into Parliament, which, if it had been passed, 
would have added considerably to the taxpayers’ burthens, 
and would have done no good whatever. In this journal 
we spoke out. In season, and we had almost said out of 
season, we combatted the rampant fallacy. The force 
of circumstances was too much for the Technical Educa- 
tion Bill, and it was dropped, we hope for ever. Over- 
whelming evidence was easily adduced to show that tech- 
nical education had nothing to do with the conditions of 
the competition from which we suffered. We need not 
here go over old ground; suffice it to say that very little 
inquiry was enough to prove that those who were most 
desirous that technical schools should be established knew 
least of what they talked about; and that as a rule they 
were not in trade themselves, and had no familiar acquain- 
tance with the conditions under which manufactures and 
trade are carried on in Germany, France, Italy, or Bel- 
gium. In many instances the warmest advocates of 
Technical Education were men who while they lived by 
teaching were of all others least competent to impart true 
technical instruction. The character of the movement is 
now fully understood, and in this fact there is a strong 
element of future safety. The common-sense of the 
nation may be trusted to attach its proper value to any 
future scheme of Technical Education that may be brought 
forward. 

Unfortunately, however, it is by no means so easy to 
dismiss one of the directly ostensible causes of the Tech- 
nical Education movement as it is to relegate the move- 
ment to its proper place. We have still the battle of 
foreign competition to fight; and it is beginning to be 
urged on all sides that the one-sided free trade system of 
this country has outlived its utility, and that Great 
Britain will have to follow the example set by the rest of 
the civilised world. It is to be feared that the enormous 
question thus raised may not be answered in the right 
spirit, because it cannot be treated in the right way. 
Between the political economist theorising about trade in 
his study, and the manufacturer at his wits’ end to find 
employment for his men and his plant, there is a great 
gulf. The theoretical political economist bases all his 
arguments on certain propositions or statements which he 
regards as so many axioms; while the trader holds that 
not only are they not axioms, but they are not even pro- 
positions capable of proof. For example, it is held that 
when a tariff is imposed for purposes of protection the con- 
sumer always has to pay the extracost. But the British 
exporter asserts that this is entirely untrue; and that he 
has to reduce the cost of his wares by as much as the 
amount of the tariff before he can sell them in the pro- 
tected market. Probably the truth lies midway between 
the two; but both the Protectionist and the Free Trader 
are obstinate, and neither can admit that the other is 
right in any degree, however small. Recently a danger 
has sprung up which is as yet little regarded. It is that 
the whole question will be settled, not on that basis which 
is best for the interests of this country, but by politicians 
who will use Protection asa party cry. That it should 
be so used by either one parliamentary party or the other 
will not in any way affect the merits or demerits of 
protection; but it may very seriously influence the action 
taken in the matter. If both parties worked together, 
and legislated, if legislation were deemed desirable, in a 
moderate spirit, all might be well. But it is quite possible 
that a party going into power, through what we may 
term the passions of the voters of Great Britain, might 
legislate in anything but a moderate spirit, and so do 
almost irreparable harm. It is above all things needful 
that the question of Fair-Trade, Free-Trade, and Protec- 
tion should be approached in the calmest and least pre- 
judiced spirit. e are sorry to say that it appears to 
us of all others the question which most excites rage 
and antipathy among disputants, 





The influence of good or bad trade is perhaps less felt 
in civil than in at on engineering. 

A from the increased application of mechanical 
methods there are no new features in the work of the 
civil engineer to be recorded as belonging to the year just 
closed, and few recent years have witnessed the comple- 
tion of so few important works. 

The attention of civil engineers, and more especially 
those engaged in bridge construction, has been seriously 
directed to questions relating to the physical properties 
of iron and steel for structural purposes, and will pro- 
bably be more so as the average span of railway bridges, 
as well as the loads they are called upon to carry, increase. 
It is beginning to be more generally understood that, 
although arbitrary rules are necessary for standards of 
minimum sections or maximum stress, and for the guid- 
ance of Board of Trade inspectors, these can only be 
strictly observed for ordinary work and ordinary spans, 
and must be suspended with respect to modern methods 
of design of structures of larger dimensions. That, in 
fact, engineers of important structures must not be fet- 
tered by rough-and-ready general rules, or factors of 
safety, but must be free within wide limits to apportion 
sections or impose unit stress in accordance with 
the nature of the stresses as ascertained by modern 
methods of calculation. All the improvement in design 
or attempts to combine practice and science with economy, 
so as to obtain the strongest bridge without unnecessar 
weight must count for nothing if a set of official rules-of- 
thumb are to be allowed to control the work of the ablest 
engineers. It is, for instance, quite impossible to arrive 
at the best results in bridge structure if slavish obedi- 
ence to Board of Trade rules is to be enforced. The unit 
stress or the factor of safety that may be necessary in one 
bridge or in one part of a bridge may be absurd in 
another, and rules which only insist upon a certain maxi- 
mum of unit stress are, on the one hand, a direct incen- 
tive to the use of poor materials, and on the other hand, 
effective in discouraging either good or economical design 
or the use of good materials.1 On these matters, as also 
on some similar questions with respect to rules for boiler 
construction, some intelligent revision must be made by 
the Board of Trade, or if it is not done, and done quickly 
by it, it will be done for it by the combined action of the 
whole engineering profession and trades. 

Engineers, however, must be agreed as to the reforms 
that are required. In the marine engineering world this 
has been done, and some of the vexatious and obstructive 
demands of the marine department of the Board of Trade 
will no doubt soon be altered or exposed in all their 
almost inconceivable absurdity and oppressive action on 
some industries. The modern investigations into the 
strength of materials have been described in various 
places until most people are quite tired of them. Testing 
machines have been continually at work, and materials 
have been pulled asunder, stretched, compressed, and 
measured as they never were before, but much of it to 
no purpose. The behaviour of materials within and 
beyond the elastic limit has been dilated upon without 
end, but little has been learned, for some of the very 
positively expressed dogmas have insisted on so much, 
that if observed, a girder builder would be afraid to bend 
a piece of angle iron or steel, and a boilermaker would be 
afraid to bend a boiler-plate. All that is known of elastic 
strength of materials after permanent set, and of safe 
stresses, shows that laboratory work apart from extensive 
practical experience can afford the civil engineer but small 
assistance, and that even unlimited knowledge of it cannot 
help much towards that wisdom and judgment upon which 
the success of an engineer depends. 

Much attention is being devoted to the several failures 
of Portland cement concrete as at Aberdeen, Maryport, 
and elsewhere, and the analyst has been busy on the 
subject. The presence of an excessive quantity of magnesia 
seems to be a chief cause of the expansion by absorption 
of water, and consequent failure of concrete work after 
more or less considerable lapse of time. Mr. Harrison 
Hayter mentioned several cases of failure in a discussion 
at the Institute of Civil Engineers last November. In 
one case a wall 35ft. in height had been lifted two and a- 
half inches, and in all cases a white substance of the con- 
sistency of cream was seen in the concrete. An analysis 
showed that it contained 80 per cent. of magnesia hydrate, 
consisting of about two-thirds magnesian oxide and about 
one-third water. Mr. Hayter recommends the use of 
cement of a lower tensile strength than is usual, and 
a chemical as well as a mechanical test. The action 
of magnesia has been long known, and more than about 
two per cent. considered a dangerous quantity, so that it 
seems curious if magnesia is the cause of the failures 
that an excessive quantity has been allowed to enter into 
the composition of recent cements. The matter is of the 
greatest importance especially when we consider the pos- 
sible effect of expansions of the kind on the foundations of 
large bridge piers ; and although nothing yet indicates 
any general cause other than the presence of magnesia, 
some chemists are busy on the subject, and will probably 
soon publish the results of their inquiries. . 

The Tay Bridge is the only one of the largeworks which 
have occupied prominent attention that have entered upon 
the working and money-earniug stage. We have from time 
totime given ere this successor tothe most unfor- 
tunate piece of bridge work which British engineering annals 
record. It was opened for general traffic on 20th June 
last, just five years after its commencement. The bridge 
is only 23ft. less than two miles in length, or 10,527ft. 
It comprises in all eighty-six spans, five of which are brick- 
work, the remainder of girder work. Seventy-three of the 
piers have cylinder bases, forty-nine of which are wrought 
iron, and twenty-four of castiron. The piers, with wrought 
iron bases, are on the straight part of the bridge, and 
from low water to high water are built of blue 
brick cylinders filled with concrete. At high water they 
are joined by strong connecting pieces, surmounted by 





1 See paper by Mr. B. Baker, THE ENGINEER, Vol. Ixiii., p. 48. 
2 THE ENGINEER, Vol. lxiii,, pp. 370, 373, 376; vol. Ixiv,, p, 198, 
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octagonal wrought iron plate pier superstructure, joined 
at the top by plate work in arch form. The piers with 
cast iron bases are carried up in cast iron to the connect- 
ing piece, on which the wrought iron superstructure is 
erected. The girders are of wrought iron, and the maxi- 
mum headway above high water is 77ft. The total 
weight of wrought iron used is 19,337 tons, cast iron 2470 
tons, and steel in flooring 3540 tons, or a total of 25,347 
tons. Of brickwork 25,700 cubic yards were used, and of 
cement concrete 37,000 cubic yards. In testing the 
viaduct sixteen heavy locomotives were used, weighing 
955 tons. The engineers for the work were Messrs. 
W. H. Barlow and Son, MM.I.C.E., and the contractors 
Messrs. Arrol and Co.,Glasgow, Mr. F. 8. Kelsey, M.LC.E., 
being the resident engineer. 

The Jubilee Bridge over the Hughli River is the only 
other work of the kind which has been completed during 
the year.* It consists of two bowstring girders of 420ft. 
span, and a central cantilever girder of 380ft. span and 
5lft. deep, resting on two piers. The piers are of 
masonry built within steel caissons 66ft. in length and 
25ft. in width, sunk to a depth of 108ft. below mean sea 
level, and into yellow clay. The bridge is approached by 
two long brick viaducts. It connects Calcutta with the 
East Indian Railway, and the latter with the Eastern 
Bengal railways. It has been constructed from the 
designs of Sir Bradford Leslie, M. Inst. C.E. The 
materials were sent out from the works of several engi- 
neering firms in England and Scotland, and the resident 
engineers were Mr. FitzGraf and Mr. A. J. Barry; Mr. 
A. E. Jones, Mr. H. E. Montgomery, Mr. T. W. Wag- 
staffe, and Mr. B. Leslie, jun., assistant-engineers. The 
bridge was opened on the 18th of February last. 

Bridges in progress and of an important character, are 
numerous, and foremost stands the Forth Bridge, the 
progress of which has been followed by frequent illus- 
trated notices in our pages.* At the present time nearly 
25,000 tons of steel have been erected. At the 
cantilever north of Fife Pier the 12ft. tubes are bolted 
together for an average length of about 152ft., and 
rivetted for 150ft. from the centre of the vertical column. 
The erecting platform has been raised to 180ft. above 
mean sea level. The first struts and the bracing between 
them are built toa height of 212ft., and rivetted for 165ft. 
A length of about 100ft. of the internal viaduct is erected. 
The vertical webs and the bracing of the top members 
are bolted up for a length of about 125ft., and rivetted 
for 40ft., and the first lengths of flange plates have been 
added. An average length of 180ft. of each first tie is 
bolted up. On the Fife Pier the building and rivetting 
of the four 12ft. tubes is practically complete to the full 
height of 362ft. The four 8ft. tubes are now completely 
connected to the top members, and a length of about 55ft. 
on each remains to be rivetted. The internal viaduct, 
with its supporting cross girders and columns, and about 
three-quarters of the flooring, as well as the whole of the 
bracings between the 12ft. tubes, are in position, and the 
greater portion is rivetted. The top members and top 
junctions are erected and rivetted. Of the 1700ft. span 
north of Inch-Garvie, the lower members of the north 
cantilever are built out for a distance of about 164ft. 
from the centres of vertical columns, and rivetted for 
about 150ft. The erecting platform has been raised toa 
height of 180ft. above mean sea level, the first struts are 
built to a height of 212ft. and rivetted for 170ft., and the 
first bay of their bracing is in place. The vertical webs 
and bracing of the top members are bolted up for 95ft. 
About 210ft. of each first tie is bolted up. A length of 
about 100ft. of the internal viaduct is erected. The 
lower members of the south cantilever are built out for 
152ft., and rivetted for 120ft., and the first bay of wind 
bracing is in place. The first struts are built for a height 
of 176ft., and rivetted to a height of 90ft. The first ver- 
tical ties and the bracing between them, with the excep- 
tion of the cross girder, are erected. About 100ft. of the 
internal viaduct girders are in place. The temporary ties 
for the support of the lower members are in place. The 
erecting platforms have been raised to 173ft. above mean 
sea level. On the Inch-Garvie Pier also the building of 
the four 12ft. tubes is practically complete to the full 
height of 362ft., and the rivetting to a height of 325ft. 
above mean sea level. The central column is erected to a 
height of 357ft. The four 8ft. tubes are built to a height 
of 336ft., and rivetted to a height of 180ft. The erecting 
platform has been raised to its final level of 355ft. The 
erection of the cross girders, bracing to the vertical 
columns, and of the supports to the internal viaduct are 
complete, and the greater part is rivetted. The whole of 
the main girders and bracing of the internal viaduct are 
in place and rivetted, and some of the flooring is fixed. 
With the exception of a few of the closing plates, the top 
junctions are erected, and the rivetting is well advanced. 
The webs and bracing and about three-quarters of the 
flanges of the top members are in place and rivetted. Of 
the 1700ft. span south of Inch-Garvie, the lower members 
of the south cantilever are built out for a distance of 
about 160ft. from the centre of vertical column, and 
rivetted for a distance of 120ft. The first and about 
three-quarters of the second bay of wind bracing are 
erected. The erecting platforms have been raised to a 
height of 180ft. above mean sea level. The first struts, 
with their bracing, have been erected to a height of 220ft., 
and the whole of each of the first vertical ties is in place. 
The first ties have been built down to 30ft. past the junc- 
tion with the first struts. Lengths of about 175ft. of the 
internal viaduct and 95ft. of the top members have been 
erected. The lower members of the north cantilever are 
built out for 150ft., and rivetted for 137ft., and the erec- 
tion of the first bay of wind bracing is about half com- 
plete. The first struts are built for a height of 139ft., and 
rivetted for 17ft., and the first vertical ties to a height of 
160ft., and 50ft. of bracing on each side is in place. Very 
great progress has also been made on the Queens- 
ferry Pier. The building of the four 12ft. tubes 


3 Tae Enornerr, vol. lix., pp. 62, 124, 153, 
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is complete to the full height of 362ft. above mean 
sea level and rivetted to 325ft., and the four 8&ft. 
tubes are completely connected to top members and 
rivetted for a height of 200ft. The internal viaduct, with 
its cross girders and supporting columns, is in position 
and partly rivetted. The erection and rivetting of the 
top member is completed. The top junctions are com- 
pletely erected, and the rivetting is practically complete. 
The 12ft. tubes of the cantilever south of Queensferry 
pier are bolted together for an average length of 152ft., 
and rivetted for 105ft. The first bay of wind bracing is 
complete. The erecting platforms have been raised to a 
height of 180ft. above mean sea level. The first struts 
are, with the bracing, built for a height of 210ft, and the 
first vertical ties, with the bracing between them and the 
support to the internal viaduct, are complete. A length 
of 100ft. of the internal viaduct has been erected. About 
95ft. of the webs and bracing of the top member and 
about 180ft. of each first tie are in place. The progress 
with the whole work has thus been very great, and with 
the steel work during the past month it has been 
as follows : About 610 tons have been drilled, 960 tons 
erected, and 1110 tons rivetted. About 48,170 tons of 
steel have been delivered up to the present date, and of 
this amount about 24,660 tons have been erected, includ- 
ing the approach-viaduct girders. The number of men 
employed is about 3180. 

From the engravings which were recently published in 
our pages®, a good general idea will have been gathered 
of the method of erection ; and great and unprecedented 
as is the magnitude of the structure, the gratuitous fears 
of many who have expressed opinions on the subject will 
be seen now to have no foundation as regards the possi- 
bility of building out the great cantilevers. In reality 
the engineers of the work do not anticipate any greater 
difficulties in building out the far-projecting parts than 
have been overcome in building out the first 160ft. In 
fact the great size of the work near the piers, and the 
insertion of the first great struts and ties, have deprived 
the outbuilding of the appearance of outbuilding and of 
the difficulties of proceeding; for though much of the 
work is actual overhang, the temporary bolt connections 
are made on the completed work, or on the ample plat- 
forms or the cranes. The fears which have been expressed 
concerning the effect of gales on the cantilevers are not 
entertained by those who are acquainted with the surfaces 
presented, and the resistance offered by the piers, even if 
a wind pressure on one cantilever double that on the 
other existed for a short time. It is not, of course, to be 
denied that the difficulties are great, but these things are 
what engineers like and live for. The bridge has been 
visited by an enormous number of people during the year 
from all parts of the world. 

The fine new suspension bridge over the Thames at 
Hammersmith® has been nearly completed, from the 
designs of Sir Joseph Bazalgette and Mr. Ed. Bazalgette. 

Considerable progress has been made with the new 
opening bridge over the Thames opposite Tower Hill, for 
the relief of London Bridge, and for accommodation of 
some of the great East London traffic. Mr. J. Johnson, 
of Westminster, is the contractor. 

A structure of similar design, but of more elaborate 
character has been proposed as a memorial bridge to 
General Grant over the Potomac from Washington to 
Arlington. 

Amongst the projected bridges of large size is another 
across the Hudson River. When the construction of the 
present Poughkeepsie Bridge was commenced, about a 
year ago,a good deal was said about a bridge to cross 
the river near Peckshill, N.Y., but the former was 
vigorously pushed on while the latter was not heard from. 
Within thelast week or so, however, it has been announced 
that the scheme has been revived, the matter put in 
definite shape, and engineers sent out to survey the site 
and stake out the work for the contractors. The scheme 
was first brought up nearly twenty years ago by General 
E. W. Serrell, who is acting as engineer for the new 
company. The bridge, which is known as the Highland 
Bridge, will span the Hudson, without any piers, from 
Anthony’s Nose to Fort Clinton, just above Peckskill, 
the river at this location being sufficiently narrow to 
permit of a suspension spanning from shore to shore, 
while the topography of the country is of such character 
as to obviate the necessity of long shore spans, or trestle 
approaches. The whole length of the bridge will be 
about 3000ft., from the water to the rails 195ft., and to 
the top of the towers 320ft. It is not decided whether 
wire cables or link and pin suspension chains will be 
used. The construction is estimated to occupy two years. 
The towers will be of steel. There will be a double track 
railroad, and a 37ft. roadway. In general appearance it 
will somewhat resemble the great New York and Brooklyn 
Bridge. The direct railroad communication will be with 
the New York, Lake Erie, and Western Railroad on the 
west, and the New York and Northern on the east, the 
latter giving access to the elevated railroads of New York. 
There will also be connections with the important roads 
of New England, and on the west side of the river. 

The tunnels under the Thames for the City of London 
and Southwark Subway have been completed during the 
year, and progress made with the other parts. An account 
of this subway and tramway was given in a recent im- 
pression.* At the present time about a mile and a-half 
of the tunnels have been driven. There are now eight 
tunnelling shields at work, and there will shortly be eight 
or ten more upon the Stockwell Extension. A speed of 
as much as 16ft. of completed tunnel in a day of twenty- 
four hours at one face has been attained. The company 
was empowered to sink a number of temporary shafts in 
the streets along the course of the line, but no such shafts 
have been constructed, the tunnelling having been carried 
on from the temporary shaft in the river at Old Swan 
Pier, and from the larger station shaft at Great Dover 
Street. The two tunnels under the Thames were com- 
pleted in about four months from their commencement, 
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and are perfectly dry. It is expected that the tunnels 
driven southwards from the City, and northwards from 
Great Dover-street, will meet in a few days. The con- 
tract for the portion of the line between the City and the 
Elephant and Castle is being carried out by Mr. Edmund 
Gabbutt, of Liverpool, and the extension to Stockwell by 
Messrs. Walter Scott and Co., of Newcastle. Altogether 
nearly 30,000 tons of cast iron segments will be used in 
the work. The works are being vigorously proceeded 
with along the whole length of the line. Mr, J. E. H. 
Greathead, M.I1.C.E., is the engineer. 

Work in the Hudson River Tunnel, which has given 
American engineers a good deal of trouble, is, it appears, 
likely to be recommenced. A few months ago a rough 
bulkhead, designed to serve merely as a partial barrier, 
was built across the tunnel about 75ft. from the heading. 
All air pressure was then removed, and the pumps wére 
stopped. Six weeks after an examination showed — 
about 2ft. of water over the rails at the bulkhead, through 
which no silt had found its way. This is remarkable 
when it is remembered that all the water creeping through 
the 1800ft. of completed tunnel and through the shaft 
collected at this point, and is looked upon as showing that 
when the heading is subjected only to a pressure from 
without, the silt will move very slowly and will maintain 
its water-tight qualities as wel! in motion as when at 
rest. It would also seem to indicate, even under condi- 
tions the most unfavourable, regarding its continued com- 
pactness, that it is not liable to open at any point so as to 
form a passage for the water. If not interfered with, it 
will be six or eight months before the tunnel and shaft 
are entirely filled with water, but an American contem- 
porary understands there is a good prospect of work being 
soon resumed, 

The Channel Tunnel scheme has, of course, been kept 
before the public during the year, and a further sum of 
money has been voted by the South-Eastern Company for 
continuation of the experimental boring. The Board of 
Trade will oppose the Bill which the company has 
presented. 

Of canal works at home, it is almost unnecessary to say 
the Manchester Ship Canal stands alone. The first sod 
was turned without much ceremony on the 11th of No- 
vember last, by Lord Egerton, and work was vigorously 
commenced by the contractor, Mr. T. A. Walker, of West- 
minster, who undertakes to complete the canal for about 
£5,700,000. Rapid progress has since been made, with 
the formation of a contractor’s yard, and the erection of 
the necessary shops and houses for the men. Three steam 
excavators are at work at this point, and an actual com- 
mencement has been made for the excavation of the sea 
locks at the Eastham end, and for the canal cutting above 
the locks. For the first mile and a-half of the work from 
the Eastham end the excavations are in progress. From 
this point to Runcorn no land has been acquired, 
The cutting on the east side of Runcorn has _ been 
commenced ; a coutractor’s yard formed; locomotives, 
rails, and steam navvies delivered on the ground; and a 
pile bridge erected for the Old Quay Canal, to carry the 
spoil from the cutting in the spoil ground adjoining the 
river Mersey. About two miles further to the eastward 
another commencement has been made, and the excava- 
tions have made considerable progress on the length of 
two miles reaching to the first railway deviation near 


Moor station on the London and North-Western 
Railway. At Latchford a_ siding has been laid 
—on the line of the third railway deviation for 


the London and North-Western—from Latchford station 
to the Old Quay Canal, by which large quantities 
of plant are being brought upon the ground, and dis- 
tributed by canal barges to the various sections, The 
next point at which the works have been commenced is 
Warburton, about twenty-five miles from Eastham, where 
the cuttings for the canal have been started and a large 
quantity of plant delivered upon the ground. A connec- 
tion is being formed from Irlam station to the canal works, 
by which locomotive engines will be able to pass from the 
Cheshire lines on to the works. In addition to these 
v0ints the Salford Dock has been commenced within the 
ast ten days. Plant is arriving rapidly on the ground, 
and about 300 men are engaged in the excavation for 
this dock. The number on the whole work is now 1500. 
The canal—as is generally known—is to be 26ft. deep, and 
120ft. wide at the bottom. This will enable the largest 
cargo steamers to pass one another in the canal, and to 
navigate with ease and speed. The railways cross the 
canal at a high level sufficient to allow steamers to pass 
under, and the roads are carried over it by swing bridges. 
Docks are to be constructed at various points on the 
route, and the great advantage of the canal to Cheshire 
will be the facilities it will afford for the shipment of 
salt. At Weston Point docks will be constructed at the 
terminus of the river Weaver Navigation. Upwards of 
a million tons of salt annually pass from this river for 
shipment abroad or coastwise, principally at Liverpool. 
When the ship canal is constructed, shipping will be 
enabled to load at Weston Point, or at the widened por- 
tion of the canal where it joins the estuary of the river 
Weaver, and thus save the cost of the present large 
freight between Weston Point and Liverpool. At Run- 
corn the existing docks—which now can only be reached 
by vessels at high tide—will be upon the canal, and may 
then be reached by ships at all states of the tide. This 
will be an immense convenience to the salt and chemical 
trades. 

The Panama Canal § of which accounts have from time 
to time appeared in our columns, is, it must be concluded 
from the numerous reports on the subject, in a bad 
way. de Lesseps has heen forced to admit the 
necessity of constructing locks, and an _ enormous 
quantity of money must he forthcoming if the canal 
is to be carried on. There is very little variation in 
the numerous reports on the condition of the works. 
Almost all agree as to the small quantity of excavation 
which has been completed as compared with the total, 
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and as to the great expenditure so far incurred, In- 
credibly large sums of money have been wasted on 

lant that has turned out useless or unnecessary, and 

ew modern works have been put in hand by men having 
so little grasp of the requirements. The difficulties now, 
however, are not much of an engineering character, but 
they seem to be insuperable from a financial point of 
view. M. de Lesseps asks for further loans, and intimates 
that unless the French Government help in the matter 
the failure of the project will be attributable to France 
and its Government. He wants this year about £8,000,000 
in cash, representing about £18,000,000, of indebted- 
ness to the lenders. This will bring the total in- 
debtedness up to upwards of £90,000,000 which is a 
very different sum from the £24,000,000 for which the 
canal was to be completed. It does not however, appear, 
that the progress hitherto made can warrant the expecta- 
tion that the canal will be completed for less than 
£120,000,000, upon which sum it is of course impossible 
that it can be other than a gigantic failure. In speaking 
of this canal one must always bear in mind the adverse 
conclusions expressed concerning the Suez Canal. The 
Panama has, however, proceeded so far, and the expendi- 
ture has been so enormous up to the date at which actual 
operations have shown the utter inadequacy of the 
estimates of the work to be done, and money has been 
raised at such ruinous prices and squandered with such 
complete absence of control, that even in France the 
realisation of the canal is admitted to be a very doubtful 
event. Having admitted the necessity for the tidal lock 
at Panama which a short time ago M. De Lesseps pro- 
posed to omit by way of “simplification” of the canal 
works, hemust next admit the necessity for the great dam 
at Gumboa for the control of the Chagres floods, which 
he also proposed to omit for the sake of simplicity. This 
and the financial condition of the scheme being admitted, 
then the end may be said to have arrived, especially as it 
may be remembered that this dam would be 3280ft.—two- 
thirds of a mile in length, and have a mean height of 
120ft. and mean thickness of 600ft., and require over two 
hundred millions of cubic feet of dam materials. 

The Americans, meanwhile, are not daunted by the 

probable failure, at least in a financial sense, of the 

anama Canal, for after years of discussion they have dis- 
patched a party of forty engineers, surveyors, and 110 work- 
men to make a survey of the whole of the route of the 
proposed Nicaragua Canal. The party left New York for 
Greytown, Nicaragua, on the 30th November last, under 
the instructions of Mr. Menocal, who has negotiated a 
concession with the Nicaraguan Government. Mr. Meno- 
cal’s last plan is to build adam in the San Juan River, 
which will raise the level of the water in the upper por- 
tion of the river to that of Lake Nicaragua, 110ft., the 
canal leaving the river at the dam and crossing the 
country to near Greytown. Its estimated length is 169°8 
miles. The cost is estimated at £12,800,000. 

“Of the various plans suggested,” says Mr. Menocal, 
“the company has decided to re-examine two, in which 
the canal from the Port of Brito, on the Pacific, to Lake 
Nicaragua, the navigation across the lake, and slack water 
navigation in the river San Juan as far as Ochoa, are 
common to both, the difference between them being con- 
fined to that portion of the routes from the dam across 
the San Juan River at Ochoa to Greytown. One plan 
contemplates following the general direction of the river 
San Juan from the dam to the vicinity of Punta Petaca, 
just above the outlet of the San Juanillo, and thence by 
an almost straight line to Greytown. This line will be 
designated as the lower route, and is essentially the same 
as laid down in the surveys of 1872-3 by the United States 
surveying expedition. The other involves the same dam at 
Ochoa, and, by retaining an uninterrupted level through 
some three miles of the canal and across the basin of the 
stream San Francisco, which it is proposed to flood and 
convert into an artificial lake by the construction of an 
embankment just before it empties into the San Juan, the 
summit level is extended to the eastern slope of the 
dividing ridge between the basin of the San Francisco 
and the valley of the Lower San Juan, a distance of 144 
miles from the upper lock on the west side of the lake. 
A lock of 53ft. lift has been proposed at the eastern 
terminus of the summit level, and hance to Greytown, a 
distance of 17 miles, the canal follows, first, the valley of 
the brook Deseado to Laguna Benard, and then across 
the flat alluvial plain of the San Juan River to Greytown. 
This line which will be called the upper route, is some 11 
miles shorter than the lower route, and the company has 
decided that it shall receive immediate attention, leaving 
the detailed re-location of the lower route for the work of 
an additional engineering force, which will follow later on 
or for the final cperations of the expedition about to sail 
under your immediate charge.” 

During the present year the Emperor of Germany 
inaugurated the long-talked-of project of a canal, to 
connect the Baltic with the river Elbe.® Its Baltic 
entrance is close to the Imperial dockyard of Kiel, and 
the canal must prove of great importance to Germany 
both for mercantile and naval purposes. It will be 
about 50 miles long, 200ft. wide at the top, 85ft. at the 
bottom, with a depth of 28ft.; and its estimated cost is 
nearly £8,000,000. 

Inland navigation is undoubtedly receiving earnest 
attention in this country, and the complaints of traders as 
to the working of some of our existing waterways have 
been the cause of the examination of the Thames and 
Severn Canals by Mr. Courtnay Boyle, under instructions 
from the President of the Board’ of Trade. The report 
contains much that is of interest, but we cannot deal with 
it in this place more than to give Mr. Boyle’s conclusions. 
He says: “In conclusion I must express my opinion that 
it is eminently desirable that the management of the 
canal should rest in persons more nearly interested than 
the present proprietors in keeping the canal and all reser- 
voirs, works, and conveniences thereto belonging in 
thorough repair, and dredged, and in good working con- 
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dition ; for, whatever may be the legal obligations of the 
Great Western Railway Cuca under the 17th section 
of the Act of 1873, the harmonious working and develop- 
ment of the canal system referred to in the report of the 
Joint Select Committee of the two Houses of Parliament 
in 1872 cannot be effectually carried out if this duty is 
neglected, and the interests of the public will suffer as 
long as it is neglected.” 

The Birmingham and Bristol Channel Improved Navi- 
gation is an important project which has been before the 

ublic some time, and the cletails have been fully given in 

HE EnGINEER,!® but it may be briefly described as 
follows. The object is to place Birmingham and the 
Midland districts—connected with it by canals—in direct 
water communication with the ports in the Bristol 
Channel islands, or by means of sea-going coasters of 
200 tons burthen suitably designed for sea and inland 
navigation. The existing water communication between 
the Bristol Channel and Worcester by means of the 
Gloucester and Berkeley Ship Canal and the canalised 
river Severn between Gloucester and Worcester—subject 
to some dredging in the latter—is navigable for vessels 
carrying 200 tons, so that the necessary improvements to 
enable vessels of that class to navigate to Birmingham are 
upon the Worcester Canal about twenty-nine miles 
in length only. The total lift from the river Severn at 
Worcester to the summit level at Birmingham is about 
425ft. ; and this is proposed to be accomplished by twelve 
docks of 14ft. lift each, and by an hydraulic machine with 
a lift of 257ft. The width of the enlarged canal is to be 
66ft. and 9ft. in depth. The width of locks 29ft., and 
210ft. in length. There will be sixteen locks and one 
hydraulic machine on the distance of seventy-seven miles 
between the Sharpness Docks and Birmingham, which 
could be traversed by steam barges, with lighters in tow, in 
twenty to twenty-four hours. The Sharpness Docks are 
at the sea entrance of the ship canal, and the Gloucester 
Docks are at the other end of the canal, which is seven- 
teen miles in length, all one level. These docks are the 
nearest sea ports to the Midland districts. It is proposed 
to cut off the sharp turns in the Ship Canal, and deepen 
it so that larger vessels can reach the Gloucester Docks, 
also to construct a new sea entrance below Sharpness 
Docks about five miles lower down the river, when there 
will be ample depth of water at all tides. The provisional 
committee representing the various interests in the Mid- 
land districts and Bristol Channel are satisfied that the 
best course in the public interest would be to acquire 
the waterways between Sharpness and Birmingham, 
carry out the proposed alterations, and administer the 
improved waterway as a publictrust. The estimated cost 
of acquiring the waterways, docks, &c., and carrying out 
the improvements, is £2,000,000 of which £600,000 is 
the estimated cost of works on the Worcester Canal. In 
August last the committee requested the engineer, Mr. 
Keeting, to report upon the feasibility of extending the 
enlarged canal system, for vessels of 200 tons, from Bir- 
mingham through the industrial district known as the 
Black Country, to Wolverhampton, and the main 
facts elicited by him are as follows:—The summit 
level, fourteen miles in length, of the Worcester and 
Birmingham Canal, continues to the extensive wharves 
of the Birmingham Navigation Company at Birmingham, 
as well as on the Birmingham main canal as far as Tipton. 
It also, near Tipton, passes through the Netherton Tun- 
nel to Netherton, Dudley, &., and on to the Worcester 
and Birmingham Canal again at Selby Oak, the total 
length of this common level being forty miles approxi- 
mately, twenty-five miles of which is in the principal 
traflic-producing district of South Staffordshire. - At 
Tipton there is a lift of 20ft., effected by three docks, 
from which point the level is continuous on the 
main canal into Wolverhampton. The sides of the canal 
are lined with large and important manufactories, nearly 
the whole distance from Birmingham to Wolverhampton, 
and many important works, independently of numerous 
collieries, are within easy access of the canal or its 
branches. Several of these works, however, are at pre- 
sent idle, owing to depression of trade, and one cannot 
but be impressed with the largeness of the field of pos- 
sible traffic if cheaper transit were available for heavy 
material, so as to enable the South Staffordshire district 
to compete with those more favourably situated. 

So much has been quite recently said in our pages con- 
cerning the Ribble canalisation or improvement scheme! 
in connection with the Preston Docks, that it is unneces- 
sary to refer to it here, more especially as the matter, as 
far as the steps to be taken with the Ribble under the 
advice of an engineer of recognised authority on these 
subjects, is still under the consideration of the Preston 
Council. 

A good deal of attention has been directed this year to 
the improvement of the channel of the Mersey, with the 
result that, although the mouth of the Mersey is unfor- 
tunately situated, several engineers of high repute have 
expressed their opinion that the Mersey bar can be so far 
removed by combined mechanical and hydraulic methods 
as to secure a good deep channel over it at low water, at a 
cost small as compared with the great interests involved.!3 

In connection with the water supply of towns, there 
are few questions which are of such importance as the 
prevention of waste, and this must ere long be seriously 
taken up with reference to the supply of London from 
the Thames. It is not too much to say that fully one- 
third of the whole of the water taken from the Thames 
by the London water companies is wasted without 
direct or indirect advantage to anyone. Without reduc- 
ing the quantity of water used by the consumer, the 
wasteat present occuring under thestreets and from the use 
of bad systems of distribution, and bad fittings, might be 
effectively stopped by means of a waste-water detector 
system, with the inestimable advantage that for many 
years, if ever again, nothing would be heard of threatened 
shortness of the available water supply for London, or of 
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expenditure for new sources of supply. A considerable 
number of new towns have adopted the waste water 
meter system during 1887, and the saving, which at the 
commencement of the year was 38,776,604 gallons daily, 
is increased to 42,929,000 gallons daily, which, valued at 
6d. per 1000 gallons, equals an annual saving of £386,727. 
This system, which gives the authorities a knowledge 
which can be obtained in no other way, is steadily being 
extended and is likely to become universally adopted 

Of the waterworks in construction, those which present 
the greatest number of points of engineering interest are 
the Vyrnwy Lake supply works for Liverpool. Of these 
we have given an account, with illustrations of the lower 
— of the great masonry dam across the Vyrnwy 

alley, and of some of the other masonry work.1+ Very 
great progress has been made with this work during the 
past year. About nine-tenths of the whole of the 
masonry of the dam, and several arches of the surmount- 
ing viaduct are now finished, and it is expected that the 
dam will be completed by the autumn of 1888. Of the 
263,000 cubic yards of the masonry and brickwork in 
cement, about 240,000 have been completed at a cost of 
about £390,000. Of the works at the site of the future 
lake, that next in interest to the Vyrnwy dam is the 
Straining Tower now being built at some distance from 
the future shore, and in such a position that the waters 
of no mountain stream can reach it until they have had 
abuudant time for deposit and bleaching. The strainers 
are cylindrical, and of exceptionally large area, and will 
be lifted and cleansed by hydraulic machinery. It is 
anticipated that the great facility with which the cleans- 
ing can be performed will render it possible to employ 
unusually fine wire gauze, and thus greatly to reduce the 
cost of the subsequent filtration. A large part of the 
aqueduct has been completed, and nearly the whole can 
be finished by the autumn of this year. The aqueduct is 
a little over sixty-eight miles in length, consisting mainly 
of tunnels, through which a supply of 40,000,000 of 
gallons per day may be passed without filling them, and 
of three lines of pipes, with a maximum diameter of 
42‘5in. Of the three lines of pipes, only one is being at 
present constructed. Along the line of the aqueduct are 
several important works, includiag balancing reservoirs 
at several places, and filter beds and reservoirs at Oswestry; 
but perhaps the most remarkable are the Water Tower at 
Norton, in Cheshire, and the Mersey Crossing. The 
former work, only now rising above the ground, is a fine 
classical structure in the red sandstone of the district. Its 
great size and commanding position will render it a 
familiar object to travellers between London and Liver- 
pool. Norton is situated on the northern side of the 
London and North-Western Railway, a few miles east of 
the Mersey Viaduct. When the Bill for these works was 
in Parliament, certain authorities of the Upper Mersey, 
being fearful that the pipes, if laid beneath the bed of the 
river, would prevent tae future improvement of the 
Channel, obtained a clause for reference to the Board of 
Trade in the matter. The decision has only recently been 
given, and although it was shown on behalf of the Cor- 
poration of Liverpool that there was no difficulty in lay- 
ing the pipes beneath the level of the deepest dredging 
ie the Board of Trade has decided that they must 

e placed so deep as to involve the necessity for tunnel- 
ling. At the place of crossing no rock is to be found, 
except at a much greater depth than that through which 
the existing railway tunnel passes beneath a wider part 
of the river ; but there is nothing else for it, and notwith- 
standing the well known and simple methods of laying 
water-mains in the alluvium of river beds, the engineer, 
Mr. G. F. Deacon, must face what appears to us the quite 
unnecessary, and for this purpose entirely unique, under- 
taking of a deep tunnel to carry the aqueduct. The total 
expenditure up to June 30th was £1,584,167. This 
includes plant and nearly a thousand pounds on unneces- 
sary investigation as to the stability of thedam. Judging 
from the last report of Mr. Deacon, it is to be inferred 
that a partial premature filling of the lake may be asked 
for in consequence of a fear of shortness of supply from 
existing sources. As this will involve otherwise unneces- 
sary expenditure, it is to be hoped that it will not be 
required, though since his report was written the rainfall, 
eapecially in the West of England, has continued to be 
abnormally low, and Mr. Deacon’s worst fears may, there- 
fore, be unhappily justified. As so much has been heard 
of Portland cement failures during the past year, and 
as so much cement concrete, constructed under remark- 
ably stringent supervision, and after searching tests, 
has been used in the Vyrnwy, dam, it is worth not- 
ing that Mr. Deacon is of opinion that these results 
would not occur with thoroughly purged cement. He 
says that, as is well known, fresh Portland cement is 
unfit for use, on account of the large quantity of un- 
combined lime it contains. If moulded in this condition, 
the lime slakes while the cement is setting, and often 
breaks it up completely. To avoid this the cement must 
be thoroughly purged—that is, exposed to the atmosphere 
for a considerable time. By this means the lime is slaked 
toa sufficient extent to prevent any failure of the work from 
subsequent slaking. This action diminishes as the 
purging becomes more complete; but even in the best 
Portland cement, after exposure to the air for an indefinite 
time, there is rarely a diminution, though there is some- 
times an increase of strength if allowed to stand fifteen or 
twenty minutes between the process of mixing and placing 
in situ. It is difficult to ascribe any cause for this, except 
on the hypothesis that even in the best purged cement 
there remain minute points of compression, scattered 
throughout the mass, and produced by minute particles 
of lime which are slaked on the application of water. 
Whether or not this be the true explanation, the facts 
are indisputable, and have an important bearing upon 
many works in concrete. The methods of cooling or 
“purging” cement on the Vyrnwy works are new and 
efficient, and the thermometer is employed from time to 
time to detect any rise of temperature on the application 
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of water to the cement. When this is systematically done | months, When the connection between the two sections 


no cement unsafe from the presence of free lime need be 
used. We have failed to detect a single hair crack in the 
concrete or cement mortar used upon these works. 

Progress is being made with the Thirlmere extension 
of the Manchester Corporation Waterworks, but only the 
first portion of the aqueduct has as yet been let. This 
consists of tunnels and cut and cover, and considerable 
progress has been made during the year with this work, 
under the supervision of Mr. E. P. Hill and Mr. M. Small- 
piece, as resident engineers. The amount of this contract 
is about £140,000. Fifty thousand tons of pipes have 
been ordered for the first main, which are beiug cast and 
delivered at the several stations between Windermere 
and Manchester. Mr. G. H. Hill, the engineer, has taken 
a somewhat new departure in making a large proportion 
of the pipes plain ended, or plain tubes 12ft. long, the 
tubes being connected, and the joints made with, collars. 
The joints are also exceptional, yarn being dispensed with, 
and the total weight of piping and the cost of joint- 
ing thereby materially reduced. The first main which 
is now to be laid will deliver 10,000,000 gallons 
per day. The pipes in the lake district are 48in. in dia- 
meter, those in the middle of the line 40in. diameter, and 
those near the Manchester end 36in. diameter. The 
tunnels and cut and cover are being constructed to 
deliver the full quantity, viz.,50,000,000 gallons. The work 
is entirely in the hands of Mr. G. H. Hill, and may safely 
be expected to reach an eminently successful completion. 

After years of negotiation the Sheffield Corporation 
have become possessors of the water supply works of the 
Shetfield Company. Previous to 1830 the supply of water 
to Sheffield was in the hands of private individuals. In 
that year the company was formed, and paid £41,800 for 
the works then existing. In order to meet the increasing 
wants of the town, it had from time to time add 
largely to the works, and the reservoirs are now capable 
of holding 3,600,000 gallons of water. Their gathering 
, ane 3 extend over an area of 15,000 acres. The average 

aily distribution of water is 19,500,000 gallons, half of 
which is for the supply of the town and the other half as 
compensation to millowners. The company was a pros- 
perous one till 1864, when the Dale Dyke dam, which 
had just been constructed, burst, and caused the death of 
260 persons, and the destruction of property estimated at 
£500,000. Parliament granted thecompany anadditional 25 
per cent. on theirwater rates for twenty-five years to recoup 
them for their loss and enable the water undertaking to 
be carried on. Last year the company applied to Par- 
liament to make this’25 per cent. perpetual, whereupon 
the council not only opposed the company’s Bill, but pro- 
moted a Bill of their own for compulsory purchase. The 
Bills occupied the attention of a Committee of the House 
of Lords for two or three weeks last March, with the 
result that the Committee, with Lord Derby as chair- 
man, decided on grounds of public policy that the water 
supply of Shettield should be transferred to the Corpora- 
tion. This decision, which was without precedent, was 
challenged on the third reading in the House of Lords, 
but finally the Corporation Bill passed the Upper House. 
Before the Bill came before the House of Commons 
Committee the terms of transfer were settled, the Cor- 
poration agreeing to pay an amount equivalent to about 
two millions of money. The capital of the company is 
over £1,800,000. 

The new Croton Aqueduct for the increase of the water 
supply to New York has made considerable progress 
during the year, and on the 21st ult. the Aqueduct Com- 
missioners of New York City approved and accepted the 
plans for the Quaker Bridge dam. This will be one of 
the largest masonry dams in the world, and detail draw- 
ings will now be prepared for immediate prosecution of 
the work. 

The Winnipeg and Hudson Bay Railway is one of the 
few lines of railway being constructed abroad by English 
engineers. During the year the permanent way has been 
laid on the first forty miles. The line has been surveyed 
and located further north, and the country has been 
explored for 100 miles with a very favourable result, 
while to the south of Winnipeg a very important con- 
nection has been partly constructed, viz., the Red River 
Valley Railway, which has been so laid out as to connect 
with the Hudson Bay Railway and the Northern Pacific 
Railway. The length of the Red River Valley Railway 
is sixty-five miles, which is completed to formation level 
throughout, and the rails have been delivered, but have 
not yet been laid. Political considerations have materially 
interfered with railway construction in this district 
during the last year. The outcome of the present agita- 
tion will probably be to abolish the existing railway 
monopoly, and then the lines which are now pushing 
northwards in the United States to the international 
boundary will enter Manitoba and converge to Hudson 
Bay, the result of which cannot fail to be most favourable 
to Manitoba and the north-west of Canada. 

An interesting railway that has made considerable pro- 

ess during the year is the Swedish and Norwegian 

ilway Company’s line which will connect the harbour 
of Lulea in Sweden, at the head of the Gulf of Bothnia, 
with Victoriahavn of the Ofoten Fjord in Norway, pene- 
trating into and forming an outlet in both directions for 
the important ore fields of Northern Sweden. At the 
Sulea end convenient accommodation for vessels of large 
tonnage has already been prepared, and hydraulic wagon 
lifts of unusual size and power have been erected for tip- 
ping the ore direct from the trucks into the holds of 
vessels. A separate company has been formed to build 
and to run steamers to carry these rich ores, and the 
order for the first ship of its new fleet has been placed 
with Messrs. Swan and Hunter, Newcastle-on-Tyne. 
The railway itself has reached Gellivera—126 miles 
from Lulea—the chief centre of the iron deposits, 
and the first train, carrying 1000 tons of ore, 
will shortly be run down to Lulea. The works at 


the Norway end are also well advanced, and although 
of a different and more difficult character, are making 
good progress without intermission during the winter 





of the line is complete, the company will erect similar 
appliances for amine steamers at Victoriahavn as at 
Sulea, and will have the advantage of an ice-free port 
open all the year round, since owing to the Gulf Stream, 
the Ofoten Fjord never freezes. The work has been in- 
spected from time to time by the chief engineer of the 
Dutch State Railways, Mr. Kalff, and his report particu- 
larises the exceptionally good and substantial manner in 
which the works are carried out. Already sixteen locomo- 
tives, ten weighing with their tenders 75 tons each—and of 
the type illustrated in our pages, vol. lxii., p. 408—are run- 
ningon the line. The wagons for carrying the ore —of which 
about 100 have been sent out—are of exceptional charac- 
ter, being built of steel and iron throughout, each having 
six wheels aud being designed to carry a load of 25 tons. 
They are of the double hopper type, and are all fitted 
with the Westinghouse automatic brake, which will 
thus be applied continuously throughout all trains. 
With this powerful rolling stock the ore will be brought 
down to the coast as fast as it can be loaded into the 
wagons at the mines for transmission to England, the 
Continent, and America. In connection with this railway 
and mines, ten large blast furnaces are to be built at 
Sulea, so that much of the iron will reach its destination 
in the shapeof pig. Theten proposed furnaces areestimated 
to be able to turn out about 13,000 tons of pig iron weekly. 
The ore obtained in the company’s mines is of extra- 
ordinary quality, the results of repeated analysis showing 
an average of over 70 per cent. of metallic iron with prac- 
tically no phosphorus. A cargo of eighty tons was 
smelted during last autumn, some of the pig being after- 
wards puddled and giving iron of the highest quality. 

This is the most northerly railway in the world, and is 
the work of English engineers. All the plant and material 
have been purchased in this country, and the line presents 
many features that make it of much interest to our 
readers. 

A real start has been made with the construction of 
railways in China, and most of the promoters and syndi- 
cates who offered so much at Tientsin have gone home 
finding that the Chinese do not intend to allow foreigners 
to construct, organise, or possess railways in China, but 
that they do not mind borrowing the money and con- 
structing the lines themselves at present with foreign 
materials and under foreign engineers. The line con- 
structed a few years ago as a tramway by Mr. C. W. 
Kinder for carrying the coal from the Kaiping Collieries 
developed into a railway twenty-four miles in length for 
carrying coals to Tu-fai, and under Mr. Kinder has now 
further developed into a full blown railway by extension 
from Tu-fai to Pek-tang, Taku, and Tientsin. This part 
of the line is now in course of construction under Mr. 
Kinder, Mr. James Cleminson being the consulting engi- 
neer in London. Of the smaller locomotives, with 14in. 
by 20in. cylinders, sent out for this line we have given 
illustrations,'> and we have also given illustrations of 
one of the bridges.1® As we shall shortly publish 
accounts of this and other works for the China railways 
we need not say more here. 

There is a great deal of railway work in hand in India, 
and every indication of much more there and in Burmah. 
The long proposed railway to the East has assumed more 
definite shape, asa result of the work of Mr. Holt Hallett, 
and railway work may be said to be brewing in several 
parts of Africa. A good deal has been done in South 
America, and much more is promised. 

Several short railways are in course of construction in 
England, and important extensions of the Mersey Tunnel 
Railway are being made. The first section of the Elham 
Valley Railway (nine miles) from Shornclitfe to Barham 
has been completed and opened for traffic, and the second 
section of the line has been commenced, and is now in 
active progress, Mr. T. A. Walker being contractor. 

Two cable tramways, namely, the Edinburgh Northern™ 
under Mr. W. N. Colam, and the Birmingham under Mr. 
E. Pritchard, have been nearly completed and the cables 
threaded. At Edinburgh this was done by twelve horses 
and at Birmingham by three tramway engines. Although 
the system of what are called in France “ tramway 
trains,”!® has not yet been tried in this country, attention 
is being directed to it asa means of working some lines 
that cannot be made to pay worked as railways. Possibly 
it might be available for some of the many non-paying 
lines in Wales. 

At the Barry Dock?® the progress made during the last 
year has been very considerable, and the dock is now 
assuming the appearance of a finished work. About 
110,000 yards of masonry have been executed in the 
walls and coal tips. The timber pond has been shut out 
from the sea by an embankment. The entrance is 
virtually ready for fixing the gates and caisson. The 
basin will be completed in about three months. Fifteen 
coal tips have been erected round the dock. The break- 
waters, which are of stone faced with 4-ton blocks, are 
progressing rapidly, being rather more than half com- 

leted. 


The main line of the railway to the coal in the Rhondda 
Valley is about three parts completed, and the branch to 
join the Taff Vale and Penarth Dock Station is also 
about three-fourths completed. The tunnels on both 
lines are very well advanced, and can already be passed 
through from end to end. The whole of this work is 
being carried out by Mr. T. A. Walker. The engineers 
are Mr. J. Wolfe Barry, Mr. Forster Browne, and Mr. 
H. M. Brunel, and for the railway beyond Treforest and 
the Pontypridd Tunnel—which is 1340 yards in length— 
Mr. James W. Szlumper is the engineer. 

Steel is fast supplanting iron, and as about 80 per 
cent. of our ores are useless for conversion into steel by 
any acid process, it follows that in the event of the 
failure of the present abundant and cheap Spanish supply, 
mild steel would become a scarce and expensive com- 
modity—unless the practical success of the basic process 

15 Vol. Ixiv., pp. 493, 412. 16 Vol. Ixiv., pp. 450, 476, 
17 Vol. Lxiv., pp. 351, 369, and 390. 
18 Vol, Ixiii., p. 436, 19 Vol, Ixiii., p. 165, 








enabled us freely to utilise our own raw material. As an 
example of the extended adoption of steel, we may give 
the following figures :—Of 326 ships built this year, 194, 
representing 148,596 tons, were constructed of steel, 
leaving only 46 vessels, of 36,286 tons, of iron. These 
are almost entirely sailing ships. 
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As to the use of steel in the shape of castings and large 
forged masses; great progress has been made in this 
country. Nothing stands in the way of the extended use 
of steel for castings instead of iron save its cost, and that 
it does not. for the moment seem likely to be reduced. It 
is not to be supposed, however, that high cost wil! always 
be the rule. Indeed, there are not wanting indications 
that considerable reductions are possible; but it is too 
soon to speak with decision on this point. It is a remark- 
able coincidence that, although steel crank shafts are 
giving great satisfaction, the experience had hitherto with 
steel propeller shafts of large size is not encouraging. 

The most noteworthy feature in marine engineering is 
the construction of certain new ocean steamers, which 
are to dwarf into insignificance even such magnificent 
racers as the Umbria i the Etruria. There are to be 
in all four of these vessels. Two of these are being con- 
structed by Messrs. Thomson and Co., Clyde Bank, 
for the new Inman and International Company. These 
vessels will have a displacement of about 10,000 tons 
each. They are to be called the City of Paris and the 
City of New York, and one at least will be ready for 
the summer traffic of 1888. They will be 525ft. long on 
the water line, 560ft. over all, witha beam of a little over 
62ft. The Umbria and Etruria are 500ft. long by 57ft. 
beam. In each of the new ships there will be fourteen 
water-tight compartments. They will be fitted to carry 
1500 tons of water ballast in a double bottom running 
from end to end. The engines of the Umbria and Etruria 
are of the ordinary compound type with three cylinders, 
two low and one high. oressure, and they have each 
seventy-two furnaces, and burn about 320 tons of coal 

rday. The City of Paris and City of New York will 

ave twin screws, and will indicate 18,000-horse power. 
They will work with forced draught. Two steamers very 
similar will be constructed by Messrs. Harland and Wolf 
for the White Star Company. The screws of the ships 
built by Messrs. Harland will be of such diameter and so 
titted that the blades will overlap each other in a large 
aperture in the stern frame, one screw being a little in 
advance of the other. In the ships built by Messrs. 
Thomson this will not be the case, tlhe screws being sepa- 
rated by the dead wood in the normal way. Asa result 
of the use of forced draught, and the adoption of the 
triple system, the grate surface in the new boats will 
actually be less than that in the Etruria, although the 
power is 50 per cent. greater. 

A remarkable ship es been built during the past year 
—the Lahn—by the Fairfield Company, for the Nord- 
deutscher Lloyd’s Company, Bremen. ‘This vessel, while 
the largest built for this company, is by no means the 
biggest in the trade. Her gross tonnage is 5500 tons, 
whereas the City of Rome is 8141 tons; the Umbria, 
7718 tons; the Etruria, 7718 tons; the Servia, 7392. 
It is in the matter of engines that the Lahn is principally 
noteworthy. They are of the triple expansion type, and 
are said to be the largest yet constructed on this principle. 
There are five cylinders inverted, with three cranks, The 
two high-pressure cylinders are each 32}in. in diameter ; 
the intermediate is 68in. in diameter, while the two low- 
pressure cylinders are each 85in. in diameter, and the 
stroke is 6ft. The Lahn when on trial on the measured 
mile in the Clyde, steamed 19°46 knots, and maintained 
18} knots per hour in a six hours’ run, The vessel has 
not yet crossed the Atlantic, so that her record has not 
been made, but when on her run from the Clyde to Bre- 
men her average rate of steaming was 18 knots per hour. 

The forced draught system has made steady although 
slow progress during the past year, and promises to have 
more extended adoption. It has been fitted to a good 
many small steamers, on Howden’s system, with benefit. 
Wilson’s method is being tried by a Clyde firm, and Fer- 
rando’s by MacAndrews, and more are to be fitted. In 
the City of Venice it has given good results. The case of 
the Ohio supplies a good example of what has been effected 
by recent inventions. This ship used, with ordinary com- 
pound engines, to burn 46 tons a-day. This has been 
reduced by the new machinery with which the ship has 
been fitted by 25 per cent., and the reduction in boiler and 
bunker space enables her to carry 740 tons more cargo 
than she did when launched thirteen years ago. The 
original enginesof theOhio developed 2100 indicated horse- 

wer. The old engines had cylinders 57in. x 90in, x 48in, 

team was supplied by three double-ended boilers 12ft. Gin. 
diameter by 17ft. Gin. long, with six furnaces in each. 
The total grate surface was 300 square feet. The new 
boilers working with ferced draught are also three in 
number. They are 13ft. in diameter. They are 11ft. 2in. 
long, each with three furnaces. The grate surface is 110 
square feet. The boiler pressure is 150lb. The air is 
supplied on Howden’s system, which has been fitted to 
the City of Venice, Celtic, &. It is furnished by a 
separate fan and engine by Messrs. Allen and Co., of 
Lambeth. The fan is 5ft. 6in. diameter, and is driven by 
an engine with a cylinder 7in. diameter, and 4in, stroke. 
The experiments carried out with the Celtic are especially 
interesting. She is fitted with ten boilers. Two of these 
have been shut off, and with the remaining eight and 
forced draught she has kept time on her Atlantic voyage 
perfectly. As the two boilers may be removed this proves 
that a large space may be saved for cargo, 
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The most remarkable improvement recently effected in 
boiler construction is no doubt the ribbed furnace made 
by Messrs. Sir John Brown and Co. The furnace is very 
simple. An excellent idea may be formed of it from the ac- 
companying sketch. __ ' 

The furnace plates, ; : 

instead of being corrugated, are stiffened by raised ribs, 
spaced several inches apart, and running round the flue. 
Much trouble was at first experienced in rolling these 
ribbed plates, but this has been completely overcome by 
working a steel slab with swages under the steam hammer, 


~ vee Qe in the shape shown 
PIN ASSAM WCF by the ” dah. 

——ererreeeerorars/S se raised ribs 
then take the grooves in the rolls, and there is 
no “leanness” in the plate. To keep it straight it is 
rolled in a mill with guide rolls and collars, and is 
delivered on a perfectly flat apron, so that it comes quite 
straight and true from the rolls. These new furnaces 
have been so successful that Messrs. Brown and Co, are 
full of orders for them. 

During the past year the following steam trials of new 
ships, Royal Navy, have taken place :— 
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Camperdown | Twin-screw armour-plated battle ship..| 10,000 | 11,739 
Anson .. ..| na , fe -| 10,000 | 12,585 
Orlando..  ..| ” 9 cruiser ‘| 5,000 | 8,739 
Undaunted | “8 . - .| 5000 | 8,670 
Australia... ” ” ” | 5,000 | 8,876 
Galatea .. | i 2 8 ‘| 5,000 | 9,220 
Thames .. ° cruiser . -| 8,550 | 5,886 
forth Me i .| 3,550 | 5,756 
Archer .. % o -| 1,770 | 8,850 
Brisk a se .| 1,770 | 8,816 
Cossack.. ..| ss .| 1,770 | 8,700 
Mohawk oe oe 1,770 | 3,698 
Porpoise pe ~ | 1,770 | 8,044 
Tartar .. ” a er | 1,770 3,824 
Fearless.. .. + o9 ai. ea ees ae ce 3,360 
Rattlesnake . .| ya torpedo gunboat .. .. .. 450 | 2,872 
Rattler .. ..| Single-screw gunboat.. .. .. .. ..| 715 1,291 
Yasp eo ie 715 | 1,053 
Lizard oe oe 715 | 1,023 
Bramble an * oe 715 | 1,052 
Malabar... ; » troopshi 6,211 4,230 
Buzzard.. .. Twin-screw gun ram 1,170 2,090 


We cannot conclude our brief notice of the progress 
of marine engineering without alluding to the paradoxical, 
but none the less certainly true, results obtained by Mr. 
Kirkaldy, of East India-road, with his apparatus for 
heating feed-water with live steam taken direct from the 
boiler. In theory, of course no advantage whatever in 
the shape of economy of fuel can be had in this way, for 
nothing more in the way of heat can be returned to the 
boiler than comes out of it. But practice in this case, for 





some inexplicable reason, belies theory. Kirkaldy heaters 
have been fitted to the steamships Lisnacrieve, Sax- | 


mundham, Gleadowe, and Yoxford. The following table | 


running which carry nearly 21 tons on a single pair of 
wheels, Of course, this is only possible on splendid 
steel roads; but given such a pon | it does not appear that 
the single engines do more harm than do coupled 
locomotives. On the Midland Railway Mr. Johnson 
is trying single engines with ~~ success, adhesion 
being promoted the use of a very fine jet of 
sharp sand blown under the tread of the wheel by 
a blast of compressed air or steam. In France water has 
been used for the same purpose with good effect. Perhaps 
the most noteworthy change that has been effected con- 
sists in the adoption of blast pipes on what has come to 
be known as the vortex system. The principle involved is 
very simple. It is that the chimney and the blast pipe 
are so combined as to form an air ejector. The ordinary 
method of turning the exhaust up the chimney and trust- 
ing to chance that the resulting draught will efficient, 
is an extremely crude way of obtaining the required end. 
Obviously the larger the blast pipe and the freer the 
exhaust the better for the engine, provided the draught 
does not suffer, and the object gained by any vortex Pipe 
is a free exhaust and a good draught resulting from the 
more efficient utilisation of the exhaust steam. Mr. 
Webb was one of the first to try the system on the 
London and North-Western. Mr. Adams has been very 
successful on the South-Western, and so has Mr. Appleby 
on the Waterford and Limerick Railway,?° in rasan 
In the United States the Wotatuck nozzle, illustrated in 
Tue Eneineer for June 10th, 1887, has been tried. In 
Austria a new blast pipe has been brought out by Herr Von 
Sigmund Kordena, of Budapest, and has been fitted with 
excellent results, It is well known that outside-cylinder 
engines have, as a rule, more back pressure than most 
inside-cylinder engines; and to such locomotives the 
Kordena blast pipe seems to have been applied with 
marked success. e shall illustrate this invention in an 
early impression. 

Consiittihe interest was attached to the exhibition 
some time ago in London of the Lartigue system of single 
railway. e are glad to say that a real line of some im- 
portance is being constructed in Ireland by the Lartigue 
Company, the locomotives being supplied by the Hunslet 
Engine Company, of Leeds. Thus we shall have at last 
a thorough test of a system which apparently has a great 
deal to recommend it. We need not say that the idea of 
using a single line of rail on the tops of a series of piles 
or light trestles is very old. It ismore than twenty years 
since it was warmly advocated in this country by the 
late Mr. Hadden. A narrow-gauge line, of somewhat 
similar type, was tried several years ago in Aldershot 
camp. The Irish line is, however, the first made in this 
country which will give the principle a fair chance of 
proving what its merits and demerits are. It may be 
worth while to point out that success or failure will 
depend mainly on the way in which the principle is =~ 
into practice ; and it is to be hoped that the Irish line 


| will not be constructed on too small, or rather too light, a 


scale for permanence. 
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gives the results of careful measurement of the coal 
used. Messrs. Hunting and Pattison, the owners, are | 
so well pleased with the results that they have also had 
another of these steamers, the R. F. lesthows, titted. 
Weir's system has long been used by the Peninsular and 
Oriental Company. Steam is taken from the intermediate 
receiver, and used to heat the feed-water; the saving is 
found to be 8 per cent., but 4 per cent. is lost by not 
working the steam so drawn off through the low-pressure 
cylinder. Mr, Kirkaldy, however, takes it direct from | 
the boiler and still effects a saving—why, will constitute a 
nice little puzzle for our readers for some time to come. 
Railways only rank second to steamships as means of 
locomotion. During the past year nothing startling has 
been produced either here or in any country which is also 
good. In the construction of locomotives all novelties are 
new things more in degree than in kind. The compound 
— advances very slowly. It may be said, indeed, 
that there are only two locomotive superintendents in 
Great Britain who believe in the system, namely, Mr. 
Webb, of Crewe, and Mr. Worsdell, of the North-Eastern. 
Many of our readers will no doubt remember the fine 
exhibit made by the latter gentleman at Newcastle last 
year. We cannot call to mind any instance in which a 
well-designed, well-made compound engine has been a 
failure; but, on the other hand, the best non-compound 
locomotives are so good that they are very hard to 
beat. It is a troublesome undertaking to prove that the 
compound system saves money, and that, after all, is the 
crucial test. A tendency is manifest to revert in fast 
passenger engines to the single-driver or non-coupled 
system. It has proved itself quite successful for years 
on the Great Northern, Great Western, London, Brighton, 
and South Coast, and other lines, its greatest defect 
being that the loads carried on the single pair of 
driving wheels are very heavy. On the Great. Northern 
the load is about 19 tons, and on the Manchester, 





Sheffield, and Lincolnshire Railway there are engines 


The management of colonial railways does not appear to 
be all that it ought to be. We have recently commented 
on this at some length. It does not appear, however, that 
much or any improvement is to be hoped for at an early 
date. The subject is one of considerable importance to 
locomotive building firms in this country, who naturally 
look on our Colonies as legitimate markets. A startling 
statement was made by the Premier in the Legislative 
Assembly of New South Wales on the 4th of November, 
with respect to the present rates for the conveyance of 
merchandise by the railways. He said that these were of 
such a character, that if the system adopted at present 
with regard to them were persevered in, they would, in 
the course of time, ruin the railways. At present the 
lines were being entirely sustained by the passenger rates, 
and these rates were largely robbed by the charges made 
for the conveyance of merchandise. With the object 
of ascertaining what would be the returns from the rail- 
ways in ten years, and also during the next twenty years, 
taking into consideration the growth of population and 
the increase of commerce, he had caused a calculation 
to be made by the Government statistician, with 
the result that he had found to his amazement 
that the more rapid the progress of the country, 
and the greater the growth of commerce, the more 
ruinous would be the outcome of a continuation of the 
— system of merchandise rates. It is not, there- 
ore, unfair to say that under those circumstances there is 
something wrong. Furthermore, it seems that frauds 
have been carried on by which the railways have lost 
£25,000. More interesting matter is supplied by the 
statement that the New South Wales Government pro- 
ya to build its own locomotives. The Sydney Morning 

erald, commenting on the proposal, says :—“ The ques- 
tion whether the Government should enter upon the 
policy of manufacturing its locomotives in its own work- 
shops is not one of mere detail arising out of the opera- 
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tions of the Public Works Department, and within the 
separate judgment of the minister at its head. It is a 
large question of public policy, by the decision of which 
the ministry as a whole must stand or fall. As we have 
pointed out before, the adoption of this scheme would 
practically introduce a revolutionary change in the system 
of executing our public works generally. Begin with the 
manufacture of locomotives, and no defence of principle 
could be consistently set up against the direct manufac- 
ture by the Government of everything that it requires. 
Perhaps it will be said that this is pushing the argument 
too far, and that the reason why the manufacture of loco- 
motives is suggested is, that the Government has the 
workshops and the machinery formaking them. But the 
workshops and machinery at Eveleigh were not provided 
for the purpose of competing with private enterprise in 
the manufacture of locomotives. They were provided for 
the purpose of executing repairs. It is not true that the 
Government has shops and tools for the manufacture of 
locomotives, unless it be also true that Parliament has 
been hoodwinked and deceived. No amount of mere 
assertion that locomotives could be made at Eveleigh as 
cheaply as they could be imported would justify the 
Government in entering upon this new undertaking. 
The question is not what could be done under imaginary 
conditions, but what would be done under actual conditions, 
and under the still less favourable conditions that would 
probably grow upafter the Government bad fully committed 
itself.” Very keen discussions have taken place concerning 
the relative merits and demerits of English and American 
engines. We have never yet been able to get hold of any 
reasons why locomotives, whose workmanship and finish 
is in all respects inferior to those of English makers, 
should be better than British engines. This is, however, 
perhaps beside the mark. If colonial Governments pro- 
ceed to build locomotives, both American and English 
makers will be thrown overboard—for a time. 

Tramcars are still drawn by steam or by horses. The 
rope-traction system is slowly making its way in this 
country, but there is no prospect that it will wholly super- 
sede the locomotive or horses. In the construction of the 
former a great success has been obtained by Messrs. 
Burrell, of Thetford, whose Birmingham engines we have 
recently illustrated. Further developments of this 
engine are in i Mr. Greig has also made a new 
departure, and has now in hand a tram engine on a very 
novel system. Matters are not, however, yet ripe enough 
to permit us to say more on the subject. Various 
attempts have been made to substitute gas and electricity 
for steam and horses. With the first no success has been 
obtained, for it is necessary to use an engine of at 
least 20 indicated horse-power to run an ordinary tram- 
car, because less will not suffice for brief violent efforts in 
starting the cars and ascending steep inclines. A pair of 

ood horses can exert a pull of quite 1300 lb. for a short 

istance. At a speed of only three miles an hour this 
amounts to 10 indicated horse-power, and is actually often 
exerted, horses being able, for short p« r-ods, to put forth at 
least five timesmore than their normal power. But10-horse 
power would not suffice for a gas-impelled tramcar, because 
it will weigh much more than the ordinary tramcar. Still 
there does not appear to be any insuperable difficulty in 
the way. The gas engine mounted on the tramcar must 
run continuously, because a gas engine cannot be stopped 
and started like a steam engine, and some form of gearing 
must so couple it to the wheels of the car that the engine 
running without change of speed may be able to propel 
the car at velocities rising from a few feet per hour to eight 
miles. Cone pulleys and belts will not do. The storage 
of sufficient gas for long runs is quite an easy matter, that 
can be accomplished, say on Pintsch’s system, without: 
trouble. Concerning electricity it is enough to say that 
the storage battery is as yet unable to compare favour- 
ably in working expenses with horses, to say nothing of 
steam. 

In France Messrs. J. and H. McLaren, of Leeds, have 
been remarkably successful in working high speed steam 
engines on common roads. This is due mainly to the very 
ingenious manner in which they have carried their 
engines on laminated springs. We have so recently illus- 
trated the engines and given an account of the work 
being done that it is not necessary to go more fully into 
the subject here. In this country the highway laws 
stand much in the way of progress being made in the use 
of steam on common roads. This is to be regretted, 
because we believe that there are numerous districts in 
which something similar to the French system might be 
introduced with benefit to the population. Not only is 
the law as it stands vexatious enough; its administration 
entails needless difficulties on proprietors of traction 
engines. The local governing bodies make bye-laws which 
are not harmonious, and that which is legal in one parish 
may be illegal in the next. The County Government Bill 
which is to be introduced after Easter may, it is to be 
hoped, bring in modifications which will be of service. 

Much has been heard during the year of the substitu- 
tion of liquid fuel for coal. The literature of the subject 
is in one sense more extended than is suspected, and it 
would, perhaps, surprise some of our readers if they 
knew how thoroughly the ground had been traversed by 
inventors, and what a great number of devices for burning 
liquid fuel have been tried. As we propose supplying 
information on the subject not hitherto generally avail- 
able, we shall not deal with it here at any length. It will 
be enough to say that there is very little practical ditffi- 
culty in burning this fuel; on the Great Eastern Railway 
it has been successfully employed in a goods engine for 
some time. It is alla matter of expense and safety. It 
would not be safe to assume that a ton of astaki, the 
dead oil used on the Caspian, is as good as two tons of 
coal, while its cost here is equal to that of about three tons 
of coal. When this little ditticulty has been got over, astaki 
will rival coal perhaps, certainly not till then. In the 
United States there is more probability that it will be 
used with success, because petroleum is abundant and 
cheap. In another page we describe what is being done 


in this direction on the New York elevated railways. 
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The works for the publie supply of compressed air ie | esibon, whereby it will be enabled—if the Bill passes 


the town of Birmingham have pushed forward 
vigorously during the year 1887. The present contracts 
for engine power are for three triple expansion engines, 
each of 1000-horse power. The buildings for this instal- 
lation and for a further 1000-horse power are completed, 
and the engines are in course of erection. The steam 
boilers on the “Lane” system are erected for six 
engines, as are also the gas producers, by which the 
steam is generated. The mains for distributing the 
compressed air from the central station are being 
laid through the town, the largest size being 24in. 
in diameter, which is now being laid, together with others 
of 20in. and 18in. diameter. They are wrought iron, and 
jointed by what is known as the “ Kimberley” joint. 
They are laid in either concrete or brick trenches. By 
the time that the mains are laid the engines will be ready 
to deliver air to the large number of consumers on the 
company’s list. The commencement of the public supply 
of compressed air motive power in Birmingham is ex- 
pected to be about April, so that the works will be in 
full operation by the middle of the year. We referred 
last year in our annual article at some length to the use 
of compressed air in Paris by MM. Petit and Boudenoot, 
who had at the time we wrote engines of about 300-horse 
power at work supplying motors in the St. Avoye quarter. 
The results have been so satisfactory that the system is 
being rapidly extended, and during the past year Messrs. 
Davey, Paxman, and Co., of Colchester, have supplied an 
immense plant of engines, boilers—these latter of the 
marine type—and air a esp to a French company. 
Some of the engines are already at work, and when the 
whole installation is complete, we hope to be able to give 
that full description which would at present be premature. 

One of the most interesting events of the past year 
was the portable engine competition at Newcastle-on- 
Tyne, when a pitch of economy was reached by three of 
the competitors which has never been equalled by any 
non-condensing engines. Since the awards were made 
Messrs. J. and H. McLaren, of Leeds, have carried out 
an exhaustive series of experiments with friction brakes, 
with the general features of which our readers have 
been made familiar by the discussion which is still pro- 
ceeding in our columns. We shall in an early impres- 
sion publish data supplied to us by Messrs. McLaren, 
which go to show that the received views concerning the 
action of water as a lubricant are entirely erroneous. 
Instead of being much worse than tallow, it is very much 
better. We thus have apparently another example of 
the extreme imperfection of all that has, until Mr. 
Towers published the results of his experiments, been 
accepted as a correct statement of the laws of friction 
between surfaces lubricated in various ways and with 
various oils and fats. 

There would appear to be no reason for apprehending 
that the inventive faculty is decreasing in the country. 
The number of applications for patents in the year just 
ended has reached the enormous total of 18,029, a num- 
ber higher than has been attained in any previous year. 
In 1884, the first year after the passing of the new 
Patent Act, by which the preliminary fees were largely 
reduced, the number was 17,110. In 1885 and 1886 the 
respective numbers were 16,101 and 17,162. It would 
not be easy to offer any satisfactory explanation of the 
considerable increase this year, or even at the present 
time to ascertain with accuracy the precise classes of 
invention in which it has occurred. In the period from 
1852 to 1883, from the first reform in the law to the Act 
at present in force, the applications rose almost steadily 
from 3000 to 6000. The considerable diminution in fees— 
from £5 and £25 to £1 and £3—unaturally sent the numbers 
up four yearsago. It is evident that they are still tending 
upward, and they will doubtless continue to increase. 

The death of Col. Sir Francis Bolton, C.E., at the com- 
mencement of the past year, was an event to be noted in 
the history of the metropolitan water supply. Sir Francis 
held the post of Water Examiner under the Metropolitan 
Water Act of 1871 from the time when the Act first 
came into operation. His place is now occupied by Major- 
General A. de Courcy Scott, whose qualifications obviously 
marked him out for the post. The new examiner attaches 
considerable importance, to the process of filtration as 
applied to the water supply of London, and keeps a 
watchful eye on the filter-beds of the companies who take 
their supply from the Thames and the Lea. The monthly 
reports of Dr. Percy Frankland, published by General 
Scott, show how efficiently the river water is purified by 
the companies, the minor organisms being sometimes 
reduced to the verge of absolute extinction. So successful 
are the river companies in this respect, that on some 
occasions the water supplied from the Thames and the 
Lea has contained fewer microbes than that which has 
been furnished by the Kent Company, who ary 4 their 
water from deep wells in the chalk. The reports by Mr. 
Crookes, in conjunction with Dr. Odling and Dr. Tidy, 
also testify to the excellence of the river supply, both as 
tested by chemical analysis and by an admirable colour- 
meter. Dr. Edward Frankland, well-known as desiring 
to revolutionise the water supply of the metropolis, 
candidly acknowledges from time to time that the water 
furnished by the river companies is remarkably free from 
organic impurity. But this chemist retains his pre- 
ference for deep well water, though it is difficult to 
see how all London could be supplied from such a 
source. The marked improvement which has taken place 
in the quality of the water supplied to London during 
recent years is a subject for congratulation, and as a 
matter of fact one-eighth of the supply is even now fur- 
nished from wells and springs. The companies are doing 
their best to enlarge the quantity thus obtained, and it 
will be very encouraging if the deep well of the South- 
wark and Vauxhall Company at Streatham reaches the 
lower greensand. The operations of the Commissioners 
of Sewers in search of water from the chalk area under 
the City have not yet borne any decided results. The 
Grand Junction Company has a scheme, embodied in a 
Bill to be brought before Parliament in the coming 





—to take a supply from the Thames at a point higher up 
the stream than any of the London intakes. The spot 
selected is in the parish of Dorney, nearly as far up the 
river as Taplow, and the line of pipes will, pass through 
ground included in the scheme laid before the Local 
Government Board some time ago by Mr. Thornhill 
Harrison. The company will thus be enabled to draw 
from underground sources as well as from the river. It 
remains to be seen what Parliament will say to the pro- 
ject, and how far the spirit of opposition and distrust 
which the London water companies generally have to 
encounter will take effect to hinder an enterprise in itself 
so commendable. No additional capital is required to 
carry out the project, nor any further drain on the 
volume of the Thames, so far as any direct abstraction 
from the stream is concerned. Mr. Thernhill Harrison 
endeavoured to show that the underground waters in 
the valley of the Thames did not in all cases add to the 
volume of the river, and might therefore be tapped with- 
out injuvy to the stream. One thing is certain, that 
London must have water from some source, and if the 
underground stores are appropriated, so much the less 
will be required from the river. At present the metro- 
polis is well supplied with water, and the extension of 
the constant service necessitates proper precautions against 
waste, whereby existing resources are turned to better 
account. One incident on which the inhabitants of 
London may be congratulated consists in a voluntary 
reduction in the price of water as supplied by the West 
Middlesex Company. This unexpected gift dates from 
Midsummer last, and consists in a rebate of 5 per cent. on 
all rates for the supply of water in that company’s dis- 
trict. This reduction is equal to £11,000 a year. Its con- 
tinuance depends on the prosperity of the company, and 
the rebate may also be enlarged if the company’s funds 
admit of this being done. We believe the present ex- 
ample is unique in the history of the metropolitan water 
companies. Another satisfactory circumstance consists 
in the multiplication of fire hydrants, consequent on the 
spread of the constant supply. For this purpose the 
Metropolitan Board calculates on spending £13,000 a year 
for some time to come. The City is already equipped, 
and in that area the hydrants have been found extremely 
effective in the extinction of fires. A word should 
be said about the great “eel scare” which affected 
the East London Company’s district for a series of 
years, and became particularly prominent in 1886. 
To General A. de C. Scott, in conjunction with Mr. 
W. H. Power, is due the credit of solving that which 
was for a long time a perplexing problem, and the 
source of considerable anxiety. The idea that eels 
had taken permanent possession of the East London 
mains is now disposed of, and it will be only by decided 
neglect on the part of the company if the consumers in 
their district suffer any further annoyance. <A subject 
over which some contention may arise consists in a 
renewed proposal on the part of the Kent Water Com- 
pany to extend their district farther into the country in 
the direction of Sevenoaks. For this purpose the com- 
pany have deposited a Bill to be brought forward in the 
coming session. The measure has the support of the 
landowners, but may possibly be opposed by the Metro- 
politan Board and the Corporation. 

A Bill designed to restrict the power of the water 
companies in cutting off the supply was introduced into 
Parliament during the recent session and passed into 
law. In future where the owner and not the occupier is 
liable by law, or by agreement with the water company, 
for the payment of the water rate in respect of any 
dwelling, the company is not allowed to cut off the supply, 
but the unpaid rate, with interest at 5 per cent. be- 
comes a first charge on the property. The Act is limited 
to England, and only refers to “ companies,” leaving the 
local authorities, therefore, to be a law to themselves. 
Another legislative change affecting the water companies 
consists in a Standing Order, providing that every Bill 
giving power to a water company to raise fresh capital 
shall contain a clause requiring the shares for such 
capital to be put up to public auction. As the premiums 
will go to the capital account, the shareholders will be 
indirectly benefitted; but individual shareholders will 
no longer be able to get new shares at par and put 
the premium into their own pockets. A contest in 
Parliament between the Sheffield Water Company and 
the Corporation of that town during the past session 
ended in the ing of a Bill brought forward by the 
Corporation for the compulsory purchase of the com- 
pany’s property. The circumstances of the case were 
peculiar, inasmuch as the company had a Bill in Parlia- 
ment seeking for a renewal of their power to make special 
charges somewhat excessive in their character, in support 
of which it was shown that the company were in absolute 
need of a continuance of the higher scale. Under the 
‘circumstances, Parliament thought it best to place the 
undertaking in the hands of the local authority, and 
accordingly passed the Corporation Bill, doubtless in 
hope that the charges would be reduced. The terms of 
the transfer were agreed upon between the parties in the 
interval between the Purchase Bill going down from the 
Lords to the Commons. Of course, if the Corporation 
cannot make the waterworks pay, they can make up the 
deficiency from the borough rates, a resource not avail- 
able for a water company. But a charge is none the less 
for being levied in two different ways. Nothing was proved 
against the Sheffield Company in the shape of mismanage- 
ment or defect in supply. The Bristol Consumers’ Water 
Bill, rejected by Parliament last year, was a transparent 
device to coerce the local water company into a sale of 
their property to the Bristol Corporation. It hap- 
pened that the eg new supply was defective in 
quality, being slightly overdosed with magnesia. It 
was to be obtained from a shaft belonging to the 
Great Western Company contiguous to the entrance to 
the Severn tunnel in loomenthaiien. The magnesia 
in the water was, with the evidence that was given, 
sufficient to condemn the Bill, though it is a good 





supply which might be sufficiently freed of mag- 
nesia by the Clarke process; but the obvious in- 
tention to coerce the water company helped to 
prepare the way for defeat. The company have now 
deposited a bill for extending their limits, and bringing in 
a supply from the vicinity of the Mendip range from 
springs in the Wrington Vale, but the proposal is 
meeting with strong opposition on the part of the inhabi- 
tants of the valley who are now supplied free from 
these springs. All the landed proprietors, including 
the Duke of Cleveland, are against it. The water 
question assumed unusual importance during the 
past year, owing to the extraordinary drought which 
prevailed, reducing some districts to a condition of real 
distress, and necessitating anxious care in husbanding the 
resources of some of the larger waterworks in the kingdom. 
The effect has been to give a decided impetus to schemes 
of extension in the towns, and the introduction of fresh 
schemes in thinly-populated places. 

A marked feature in the current history of the gas 
supply consists in the production of high power gas 
burners. Whether gas companies are to be altogether 
congratulated on the result is doubtful. The ability to 
get a lighting power of 30 or 40 candles from 16-candle 
gas tends to a certain economy in consumption. At the 
same time it encourages the use of gas, and gives less 
room for the electric ght. But it should be understood 
that this in no degree affects the question of the standard 
burner. To get more light from the same gas is one thing, 
and to have gas of a higher quality is another thing. It 
is to be hoped this will be clearly borne in mind if there 
is any further change in the mode of measuring the light- 
ing power of gas. The admirable and comprehensive 
report of Mr. W. J. Dibdin on the standard of light, shows 
the superiority of an air gas standard, as compared with 
the old sperm candle. The pentane system, invented by 
Mr. Vernon Harcourt, has stood the test of Mr. Dibdin’s 
four-way photometer, besides having the approval of the 
Board of Trade. The Special Purposes Committee 
of the Metropolitan Board have endorsed Mr. Dibdin’s 
report, and the Board seemed some months ago to be 
on the very eve of taking decided steps for obtain- 
ing the requisite authorisation for the pentane 
standard; when proceedings were suddenly stopped by 
the adoption of a proposal that the subject should 
be referred to the Works and General Purposes Com- 
mittee for “further consideration.” We cannot remem- 
ber having heard anything of the pentane standard since, 
though we indulge the expectation that the Board will 
take some action in the matter at no distant date. 
The portable photometer is another matter in which the 
public are very directly interested ; and although it is 
true that where a permanent testing station is erected 
the gas is found to be of the proper illuminating power, 
there can be no doubt of the value of the portable photo- 
meter as showing where a testing station is required. 
Directors may be perfectly innocent, and the referees 
blameless. Certainly there is no reason to suppose them 
otherwise. Yet the fact remains as stated. At the same 
time there are charges brought against the gas companies 
which are utterly ridiculous ; one of these being the asser- 
tion or suggestion that they mingle air with their gas to 
increase the volume. This is a form of adulteration to 
which the gas companies themselves would have the 
greatest possible objection. A question of some moment 
has reference to a proposal for an amalgamation 
of two out of the three London gas companies, namely, 
the Chartered and the South Metropolitan. There 
are difficulties in the way, and for the present these are 
seemingly insuperable. The Chartered Company is 
acting with spirit, and having declared a dividend at the 
rate of 12} per cent. for the half-year ending at Mid- 
summer last, afterwards announced that from the com- 
mencement of the present year they would reduce the 
price of 16-candle gas by as much as threepence per 1000ft., 
thus surrendering more than £200,000 a year to the con- 
sumers, A curious proposal is being debated in various 
quarters, that gas companies in large towns should en- 
courage the use of gas in working-class dwellings by 
taking weekly payments for the gas supply. It is said 
that this would tend to supersede the use of petroleum. 
If the consumption of volatile burning oil among the 
humbler classes could be diminished by the more general 
use of gas, a considerable sacrifice of life would be 
prevented. Fatal accidents with lamps are painfully 
prevalent, and great fires have sometimes arisen in a 
similar way. Concerning the general prospects of the 
gas companies of the United Kingdom, there is every 
reason to take a hopeful view, any serious decline in the 
demand for gas owing to the presence of the electric light 
being palpably remote, though the influence of the com- 
peting illuminant is not to be entirely disregarded. 

An interesting paper describing the river Lea in rela- 
tion to the sewage question was read at the Parkes 
Museum some months ago by Major Laverock Flower, 
sanitary engineer of the Lea Conservancy Board. For 
the final and complete purification of the river, Major 
Flower looks forward to the execution of a scheme which 
shall intercept all the outfalls of sewage from the towns 
in the Lea valley, from Hertford to the Thames, The 
intercepted sewage, it is proposed, should be carried 
away toa distance. This apparently involves an outfall 
in the Thames, and possibly some combination with the 
metropolitan drainage, especially if the Canvey Island 
scheme should ever be adopted. A fact worthy of notice 
occurs with reference to the Liernur system. Mr. 
Benjamin Backhouse, the chairman of the City of Sydney 
Improvement Board, being on a visit to Europe during 
the autumn, made himself acquainted with the sewage 
plans devised by Captain Liernur, and became convinced 
of their excellence. In a pamphlet, which Mr. Backhouse 
has written on the subject, we are told that Captain 
Liernur hasmore than one system, “the latest being a mode 
of removing foecal matter and household slops together, 
by means of one and the same set of pipes. In Amster- 
dam, the original Liernur plan is in operation ; house- 
hold slops and drain water being allowed to go direct 
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into the river. The waste products of manufactures are 
supposed to be rendered inoffensive before being discharged 
into the sewers. Whether the example of Amsterdam 
will be imitated at the Antipodes remains to be seen ; 
but it is evident that the chairman of the Improvement 
Board will do his best to bring about that result. Here 
in England, a deputation headed by Lord Abinger waited 
upon the President of the Local Government Board early 
in the past session, with a River’s Purification Bill, and 
elicited the important announcement that the Govern- 
ment intended to confide the power of preventing the 
pollution of rivers to the County Boards which they hope 
to establish. The state of the river Thames, as affected 
by the main drainage outfalls of the Metropolitan 
Board, continues to excite a considerable amount 
of controversy. The treatment of the London 
sewage entered into a fresh phase early in the past year, by 
the commencement of extensive precipitation works at 
the northern outfall near Barking Creek. The contract 
was let eleven months ago to Messrs. John Mowlem and 
Co., the amount being £406,000. The works in progress 
consist of excavations, concreting, brickwork for the 
sludge settling channels, precipitating reservoir, liming 
station, engine and boiler-houses, formation of river water 
settling pond, laying of cast iron mains, and building the 
several connecting culverts, and building of the iron 
water station, and jetty for loading steamers. Two large 
chimney shafts, service tanks for river water, twelve 
workmen’s cottages, dwelling for superintendent, have 
been completed. The old channel at Galleon’s sluice has 
been diverted into a new channel, which has been recently 
formed, Embankments have been formed from the spoil 
for the purpose of receiving tramways in connection with 
the various works. The works have now been in hand, 
as already mentioned, about eleven months, the first two 
months of which the contractors were engaged in building 
temporary jetties in the river Thames and Barking Creek, 
for unloading the material, sinking sumps, and getting 
ylant on to works. In the remaining nine months the 
1ave excavated upwards of 220,000 cubic yards of ground, 
principally in long trenches, for the walls of the sludge- 
settling channels, and in holes 6ft. square for the brick 
piers to carry the arching over; they have used more than 
150,000 cubic yards of concrete, 35,000 cubic feet of stone, 
800 tons of iron, and built 40,000 cubic yards of brick- 
work, the works so far executed being of the estimated 
value of £200,000. The number of men employed on the 
works at the present time is about 2200, and the quantity 
of permanent material unloaded amounts to 1600 tons 
r day, and there are over forty boilers under steam. 
The shake of the works are under the personal superin- 
tendence of Mr. G. Marshall, assistant-engineer to the 


Metropolitan Board of Works; and of Mr. J. Jackson, 
general manager, and Mr. W. Rowell, engineer, to 


the contractors. The works are to be completed by 
August next, and the tenders for similar works at the 
southern outfall will most likely be invited in the course 
of a few weeks. The scheme has encountered much 
hostile criticism, especially as it falls short of the recom- 
mendations of the Royal Commission which reported on the 
subject some time ago. A steamship costing nearly 
£16,000 has been constructed to carry a thousand tons of 
the solid residuum out to the North Sea at each voyage, 
and four or five more such ships will be required to deal 
with the entire quantity. The entire annual cost, includ- 
ing interest on capital, is put at £118,000. The Barking 
works are being constructed with that perfection of work- 
manship and material which characterises everything of 
the kind undertaken by the Metropolitan Board. Nine 
million gallons out of the daily volume of the sewage have 
been dealt with by Mr. W. J. Dibdin, the Board’s chemist, 
according to the plan page for the entire discharge, 
the sludge so obtained being afterwards pressed so as to 
expel a large proportion of the water. The partially 
dried material has then been offered to agriculturists for 
trial as a manure, and it would seem that the results have 
been somewhat favourable. Whether the precipitated 
solids will be thus prepared for pos all use, or be 
simply sent to sea as so much sewage mud, will depend on 
the extent to which the farmers adopt the use of the 
pressed material. Whatever may be the fate of the sludge, 
there will still be the unfortunate fact that the most 
valuable ingredients of the sewage will go into the river 
along with the effluent. There is a strong contention in 
certain quarters that the sewage—wholly untreated—had 
better be conveyed to a more distant outfall, and there 
made to fertilise the land. Canvey Island, near the 
mouth of the Thames, has been proposed for this purpose, 
but the estimate for the annual charge is higher than that 
which accompanies Mr. Dibdin’s scheme. During the 
past year the Board made an attempt to adopt a 
different F yeansn from that which their chemist -pro- 
posed, and during the summer the sewage was treated 
with chloride of lime, under the direction of Sir Henry 
Roscoe; but the result was unsatisfactory, and it is 
understood that Sir H. Roscoe made himself in no wise 
responsible for the eflicacy of the method. <A report 
on the deodorisation of the sewage at the outfalls, and 
the state of the Thames, has been lately presented to the 
Board by Sir'H. Roscoe, but its contents have not been 
allowed to transpire. This reticence is to be regretted, 
especially as there is every reason to believe that there is 
nothing of an alarming character in the report, but rather 
the contrary; whereas the suppression of the document 
naturally creates a feeling of distrust in the public mind. 
One of the most notable features in the sewage contro- 
versy of the past year consisted in the reading of a paper 
at the Institution of Civil Engineers by Mr. W. J. 
Dibdin, the chemist of the Metropolitan Board. The 
subject was substantially a defence of the Board’s sewage 
plans, for which Mr. Dibdin was understood to be mainly 
responsible. The discussion which followed the reading 
of the paper necessitated several adjournments, and many 
eminent authorities, chemical and engineering, engaged in 
the debate. Great interest was taken in the proceedings, 
and Mr. Dibdin vigorously defended his position. 
Opinions will, of course, differ as to the balance of proof, 





and the battle will have to be fought out when the new 
sewage works are in actual operation. Shortly after the 
discussion in Great George-street, Mr. Bailey Denton 
read a paper on “ Metropolitan Sewage Disposal” at the 
Parkes Museum, Professor Corfield presiding. The views 
thus advanced were by no means in harmony with those 
of Mr. Dibdin, and all that need be said is that Mr. 
Bailey Denton demonstrated his own plan to be a very 
good one, though if the Board had adopted it there is no 
doubt some parties would have strongly opposed it. 
There is never any settled peace on the sewage question. 

We cannot close this part of our subject without 
referring to the retirement of Sir Robert Rawlinson from 
the post of chief engineering inspector to the Local 
Government Board, and his elevation to the distinction 
of a Knight Commander in the Civil Division of the 
Order of the Bath. Sir Robert has long been identified 
with the cause of sanitary progress, and the further 
honour thus conferred upon him has been well earned. 

The diversion of the sewage of Richmond, Barnes, 
Mortlake, Kew, and Petersham from the river Thames is 
at last within a measurable distance of being an accom- 
plished fact. In the latter part of the year 1885 the 
Richmond Vestry—acting as the urban sanitary authorit, 
—adopted the plans of Mr. J. C. Melliss, C.E., for col- 
lecting and disposing of the sewage of their town in 
conjunction with that of the Richmond rural sanitary 
district, comprising the above-mentioned places. On the 
invitation of the Richmond Vestry, the Richmond Rural 
Sanitary Authority united with them in forming a joint 
committee of the two authorities under the Public Health 
Act, for the purpose of carrying out Mr. Melliss’ plans. 
That Committee obtained the sanction of the Local 
Government Board to the united drainage area being 
formed, to the proposed plans, and to the raising of the 
necessary funds for carrying out the works. 

It was afterwards thought desirable to increase the 
powers of the joint Committee, and accordingly the Local 
Government Board issued a provisional order—which has 
been confirmed by Parliament during last session—for the 
constitution of a joint board called the Richmond Main 
Sewerage Board. This board consists of twelve members, 
six chosen from the Richmond Vestry—acting as the 
Urban Sanitary Authority—and six from the Richmond 
Rural Sanitary Authority, having control over Barnes, 
Mortlake, Kew, and Petersham. Mr. C. Burt has been 
elected chairman of the board, Mr. J. Leslie G. Powell has 
been appointed clerk to the board, and Mr. J. C. Melliss 
is the engineer appointed to carry out the works. All 
the plans and specifications for letting the work are well 
in hand, and it is expected that they will shortly be 
advertised, tenders received, and contracts entered into 
for carrying out the work. It is expected that the works 
will be actually commenced in the early part of the 
coming spring. The total population to be dealt with, 
according to the last census, is 33,630. The estimated 
future population is 79,044; and the rateable value of 
the united district is £302,138. It is intended to inter- 
cept and collect the sewage of the five districts, and con- 
vey it all to one spot situated on the river side in Mort- 
lake by main intercepting sewers. At that spot it will 
be treated by the best precipitation process. The effluent 
water will be filtered before it is passed into the tidal 
portion of the Thames, and the precipitate or solid matters 
will be pressed into an inoffensive and portable form. In 
this state it will find a ready outlet on the surrounding 
market gardens. The estimated cost of the works is 
£100,000, and the cost to the ratepayers, inclusive of 
maintenance and repayment of capital, will be 7?d. in the 
pound, 








AMERICAN ENGINEERING NEWS. 
(From a Correspondent. ) 

Nicaragua Canal.—A corps of engineers, comprising a staff of 
sufficient number to form eight parties, left New York in Novem- 
ber for Nicaragua, They will finally locate the route of the canal, 
take borings, &c., and do all the work preparatory to the com- 
mencement of construction. A line of steamers is proposed to 
run between New York and Greytown in connection with the canal 
enterprise. 

A locomotive with polygon driving wheels,—It appears that the 
locomotive recently built in Boston, Mass., with a single pair of 
drivers (mentioned some months ago in my letter) is not built to 
the order of the Boston and Maine Railroad for the or gray of 
experimenting on fast hauling for its express trains, but to the 
orien of a company controlling the Swinerton patents for polygon 
drivers, The engine is completed, but no records of performance 
are yet published. The engine has a leading four-wheeled truck, 
a single pair of drivers (about 66in. pemarae | and a small pair of 
trailing wheels. The drivers have 105 faces 2in. long. The 
inventor’s claim is that with a circular wheel the friction is only 
on a mathematical line, hence in starting a heavy train the wheels 
slip. With his wheels he claims a friction of a surface 2in. long, 
but this is manifestly incorrect, as in order to get from one face to 
the other the wheel has to stand, as it were, on the ridge between 
the successive faces, Thus, in starting his wheel has to turn on 
this ridge, which is a mathematical line. If the theory of his 
principles be accepted as correct, the practical side of the question 
defeats their application, as the wear and tear would in a very 
short time wear down the faces to an irregular surface, making a 
rough riding engine, very damaging to the track. Krupp tires are 
used on this engine. The master mechanic of an eastern road is 
consulting engineer for the company. 

Stockton and Tulare Railroad.—The Stockton and Tulare Rail- 
road has been incorporated at San Francisco, and is the Southern 
Pacific Railroad Company’s great San Joaquin Valley line. The 
capital stock is 7,860,000 dols., and Leland Stamford and C. J. 
Crocher are interested. The line will start from Oakdale, Cal., the 
terminus of the Stockton and Copperopolis Railroad, thirty-four 
miles from Stockton, and run south through Stanislaus, Merced, 
Fresno, Tulare, and Kern counties, paralleling the main line of the 
Southern Pacific at a distance of from ten to thirteen miles. At 
Tulare it will be sixteen miles distant, and here it will turn south- 
west to the main line at Poso, a small station in Kern County, 294 
miles from San Francisco. The route will be through the San 
Joaquin Valley, on the east side of the valley at the base of the 
foothills of the Sierra Nevada. The company will build five con- 
necting links between the two parallel roads, in order to give the 
towns in the valley the benefit of the new line. These branches 
will start from Modesto, Merced, Sycamore, Fresno, and Tulare ; 


the branches from Modesto and Tulare will be sixteen miles long 
and the others ten miles. The length of the main line is 200 
miles, and the total length, with branches, 260 miles, 
be commenced shortly. 


Work will 


The Quaker Bridge dam.—The Aqueduct Commissioners, New 
York City, on December 21st, approved and accepted the plans 
for the Quaker Bridge dam. The detail drawings and working 
plans will now be undertaken. 

The United States and Spanish American Sens is a 
plan before Congress to secure a conference at Washington between 
representatives of the fifteen Spanish American republics upon 
commercial relations and other topics relating to the United States. 
By means of such a conference, and the discussions it would give 
rise to, a more intimate relation between these repuolics and the 
United States would be established, and valuable markets could be 
opened up to the commerce of this country. 

Logging railroads.—A number of the leading logging companies 
on the St. Louis river, in Minnesota, will build a network of logging 
railroads through. the pine-bearing territory north of Cloquet, Minn. 
Some few of the lines will be carefully graded and have good track, 
enabling them to be used as passenger roads ; but the majority 
will be of the cheap method of construction usually adopted for 
lumber roads, The passenger lines are to lead to points on the 
Lower Vermillion iron range. The lines will probably all have 
metal rails, pole railroads not being now much used, except for 
logging roads in the South. This scheme has been brought about 
by frequent expensive and troublesome delays caused by low 
water, scarcity of snow, &c. The lumber is cut during the summer, 
and in winter hauled over the hard packed snow and over the ice 
to the rivers. These pine tracks are scarcely touched as yet, and 
it is estimated that the region to be pierced by the new roads con- 
tains about 3,000,000,000 of timber. 

A new route.—The Minneapolis, Sault Ste. Marie, and Atlantic 
Railroad ran its first train over the road on December 15th, and the 
international bridge at Sault Ste. Marie, Mich., is completed. 
This opens a new route from Boston and the East to Minneapolis, 
and while it will not be much shorter than the present shortest 
route vid Chicago, it will have an advantage for freight traffic in 
being entirely independent of the trunk line rate and traffic com- 
binations. This, while a bad thing for American railroad com- 
panies, will be an advantage to shippers and merchants, The cost 
of the new bridge, 1,000,000 dols., will be paid, half by the 
Canadian Pacific and a quarter each by the Minneapolis, Sault Ste. 
Marie and Atlantic, and the Dulruth, South Shore and Atlantic. 
The distances are as follows :— 


Miles. 
Minneapolis to Sault Ste. Marie .. . 465 
Sault Ste. Marie to Montreal - 625 
Montreal to Boston... .. .. .. . 340 
Distance vid Sault Ste. Marie 1430 
Po eee ee” ee 
Chicago to Boston, vid Michigan Central Railroad, West 
Shore Railroad, and Hoosac Tunnel route .. .. .. 1014 
Distance vid Chicago ne cae 1434 


The Shasta route.—-The new line between Portland, Ore., and 
San Francisco, Cal., opened December 17th, will bea great thing in 
tourist routes. Most tourists between the East and California like 
to go and return by different routes, but have objected to the 
steamship voyage between San Francisco. It will now be possible 
to make the entire circuit by rail from Chicago through St. Paul over 
the Northern Pacific Railroad, down the coast by the ‘‘ Shasta 
—," and back home by any of the Southern transcontinental 

ines. 

Submarine torpedo boat.—The Secretary of the Navy is advertising 
for proposals, to be received up to March Ist, 1888, for the con- 
struction, by contract, of one submarine torpedo beat, complete 
with torpedo appendages, to be of the best and most modern 
design, to be constructed of steel of domestic manufacture, havi! 

a tensile strength of not less than 60,0001b. per square inch, an 
an elongation in 8in. of not less than 25 per cent., and is to have 
the highest attainable speed. Each proposal to be accompanied 
by drawings and specifications. 

St. Louis and San Francisco Railroad.—The company has author- 
ised the extension of the system in the South-west and the issue of 
50,000,000 dols. bonds for this purpose. The uncompleted line 
from Pierce City, Mo., to Sapulpa, in the Indian Territory, about 
200 miles in length, will be completed, as well as the 104 miles of 
uncompleted road from Wichita, Kan., to Ellsworth, on the Union 
Pacific Railroad. It is intended to extend the line from Sapulpa 
I.T., west to Albuquerque, N.M., to connect with the Atlantic and 
Pacific Railroad, in which the ‘‘ Frisco” road is interested. This 
will give the system a direct transcontinental line. The Indian 
territory will be opened up, and inducements offered to settlers to 
locate there. Another projected extension is from the present 
terminus at Paris, Tex., to Roberts, on the Texas Pacific Railroad, 
sixty-five miles. 

A new oil pipe line—The Standard Oil Company proposes to 
build an immense pipe line from Lima, 0., to Chicago, to transport 
oil for fuel ——— The right of way is being secured, and pre- 
parations made for construction. This is the beginning of the 
a 1000 miles pipe line between New York and —— 

ere has been in use for some years a pipe line from the oil fields 
of Western Pennsylvania to New York, which will form the eastern 
connection. 

The Canadian Pacific Railroad in Maine.—When work was 
begun in the summer on the extension from Lake Megantic across 
the State of Maine to Mattawamkeag, it was expected that track 
would be laid as far as Greenville, Me., by the end of the year, 
enabling the Canadian Pacific traffic to reach Bangor, but the ex- 
pectations have not been fulfilled. Of about 140 miles only twenty 
miles of track are completed, and another five miles will be laid 
this season. Considerable grading has been done at different 
points along the line. Work will be continued during the winter 
on some sections of the route. From 2000 to 3000 men have been 
employed, and work has been pushed night and day. The reasons 
for the delay were inability to get good labour, and the fact that 
the work proved much harder than had been expected. In place 
of earth excavation ‘“‘hardpan” was met with, and had to be 
blasted, and in other places gravel cemented into a mass was en- 
countered. Quicksands also gave considerable trouble. Some of 
the sub-contractors failed under the unexpected cost, and the con- 
tractors will not find their work very lucrative. Most of the 
bridges will be of wood, to be eventually replaced with iron, There 
will be considerable timber trestling, and also iron trestle work ; 
the longest iron trestle will be about 1300ft. long, with a maximum 
height of over 100ft., and another will be about 1000ft. long. 
With favourable conditions this season, the engineers think the 
grading will be finished early in the spring, and that by July the 
track ought to reach eastward to Greenville. By autumn the road 
should be in operation throughout its entire length. The work- 
men were mostly Italians, but they have left for the winter ; those 
now at work are Finns, Swedes, Irish, and French Canadians, with 
a few Maine Yankees. The work is nine hours per day, and the 
pay 1 dol. 25 cents per day. Itis said that the Canadian Pacific 
will not use the Maine Central Railroad from Mattawamkeag to 
Vanceboro, on the New Brunswick frontier, very long, but will 
build a line of its own from Mattawamkeag to Princetown, on 
the Calais, Me., line of the New Brunswick Railroad. Another 
line for the future is projected from a point on the Canadian 
Pacific between Katahdin Iron Works and Mattawamkeag, north- 
west to Houlton, on the New Brunswick Railroad. 

A projected Honduras railroad.—A concession has been granted 
by the Honduras Government for a railroad from Puerto Cortez, 
on the Atlantic coast, to Amapala on the Pacific coast. The 
distance is 300 miles, A line had been surveyed several years ago, 
but was abandoned ; the route was found quite practicable, 








Tue third annual edition of the “Insurance Year Book ” 
has been published, and contains information on all kinds of 





insurances, 











| 
’ 





18 


THE ENGINEER. 





JAN. 6, 1888. 








IRON FACTORY CHIMNEY AT ROCOURT, ST. 
QUENTIN. 


In our number of the 6th of January, 1884, writes Les Annales 
Industrielles, we gave a description of a movable scaffolding, 
invented by M. Broussas, of Lyons, for the purpose of repairing 
factory chimneys while in full work. M. Schmidt, engineer to 
the proprietors of the steam works of the Somme, the Aisne, 
and the Oise, in a communication made in July last to the 
Industrial Co. of Amiens, referred to this process, pointing out 
the application which had been made of it in the district. 

M. Broussas’ apparatus was used at the factory at Chauny in 
repairing the chimneys in connection with the furnaces and 
boilers. It was also employed by MM. Saint Bros. in repairing 
the great chimney of their factory at Flixecourt, the works 
being continued during the time of repair. Last year MM. 
Deveux Bros. applied to M. Broussas to repair fissures and to 
straighten their chimney at Cagny. The works were stepped 
for a single day only during the process of straightening, but 
not for the purpose of repairing the fissures. At the same con- 
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f-rence, M. Schmidt explained the process now employed at the 
distillery establishment of Rocourt, St. Quentin, for the con- 
struction of a new chimney of an especial type in iron and 
masonry, which we propose to describe shortly. This cylindrical 
chimney is 42°50 m. high, and its interior diameter from the 
base to the summit is 2°60m. The coal consumed in the nine 
boilers varies from 393 to 550kilogs. per hour and per square 
metre of the section of the chimney. The ground which 
supports this chimney is composed of chalk, very wet, and dis- 
integrated by the infiltrations of water which p from the 


erected on a like foundation, would have weighed 1,118,000 kilogs. 
and have produced a pressure on the pound of 2°33 kilogs. per 
square centimetre. Its cost would have been about 14,300f. 


This problem was solved by M. Guenot, at that time director of 
the Rocourt establishment. A pedestal was raised on a thick 
bed of concrete, in which were assembled the different flues ; 
on this pedestal four trellis girders have been raised, 
united together, as shown in Figs. 1, 2, and 3. The height of the 
girders measured horizontally is as great at the base as the width 
of the pedestal permits ; the interior face of the girders is 
vertical, and their exterior is battered. Within this framing a 
masonry column has been raised, the bricks being of an 
especial make and laid to break joint. | Numerous hoops, 
especially at the lower part, some on the inner and some on the 
outer surface of the girders, and others formed of angle irons, and 
which are all in four parts, support the masonry and combine it 
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with the lattice girders. The wings rest upon a bed-plate of cast 
iron, Fig. 3, secured by strong holding down bolts to the pedestal, 
with a second plate restingon the bed of concrete. The iron frame- 
work is staple enough to resist the influence of the wind; the 
masoury column has therefore a permanent support. The 
weight of the chimney is 551,000 kilogs., the superficial area of 
the foundation 48 square metres, and the pressure on the ground 
is therefore 1-14kilog. per square centimetre. Its cost was 
19,200f. This chimney, erected ten years ago, has withstood the 
influence of the most violent storms. The erection of the iron 
framework, performed by three men, was completed in a month. 
Under ordinary atmospheric influences, it could have been done 
in twenty-five days. The brickwork was finished in eight days 
by one mason and a labourer. 


FIG.8. 
































A chimney of the same strength, made entirely of brick, and 


The chimney at the distillery at Rocourt is then a-half lighter 
and its cost a third more than that ofa brick chimney ; but at the 
present price of metals the difference in cost would be insignifi- 
cant. M. Schmidt is of opinion that on exceptionally bad 
foundations, or where the driving in of piles would take too long 
a time, the mode of construction described could at the present 
price of iron be employed with advantage. 








OIL-BURNING FIRE-BOX. 





THE problem of devising means for successfully using petroleum 
or its compounds as fuel for locomotives has occupied the attention 
of many inventors, and the want of success in this country has been 
due principally to the fact that coal was so cheap, that liquid fuel, 
although superior in many ways, was found to be more expensive 
than coal. In Russia coal is dear and petroleum is cheap, which 
brought round the conditions that encouraged the mechanical men 
interested to develope and perfect the means necessary for burning 
liquid fuel in furnaces. Mr. Thomas Urquhart, a Scotch engineer 
who is superintendent of hinery of the Grazi-Tzaritzin Railway 
of Russia, invented an arrangement by which he was able to use 
petroleum fuelin the locomotiveson the railway where he has charge. 
As was mentioned in a former issue of the National Car and Loco- 
motive Builder, the Pennsylvania Railroad Company some time ago 
sent one of their mechanical a to investigate the system of 
liquid fuel burning devised by Mr. Urquhart, and they have been 
experimenting with a Jocomotive equipped with the same kind of 





tives had the possibilities of substantial advantages for the loco- 
motives of the elevated railroad, where absence of sparks and dirt 
is of great consequence. He accordingly sent Mr. J, D, Campbell, 
his mechanical expert, to investigate the matter and ascertain how 
far the system was applicable to locomotives of the kind used on 
the elevated roads, The result of the inquiries was that the 
Elevated Railroad Company adopted the system, with some modi- 
fications, to one of their engines, with every promise of the plan of 
liquid fuel burning proving a success, 
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The engraving illustrates the arrangement of the fire-box. A wall 
of firebrick is built on the front and sides of the fire-box, and a 
layer of the same material is built at the back end, on a level with 
the ordinary grate. The nozzles of two small injectors are placed 
immediately above this layer of brick, and throw the oil vapour on 
to the mass of brick in front. The flat layer of brick retains a 
storage of heat which vaporises any oil which may drop from the 
nozzles. The arrangement is very simple and little subject to 
derangement. ‘The engine, e uipped with this arrangement for 
burning oil, was put to work pt. the busy portion of the day 
pulling passenger trains on the ird Avenue line, and she 
se gery the work as well as any of the other engines that burn 

ard coal. She steamed quite freely, although the fireman had 
very limited experience, znd it takes some time to learn how to 
manage the supply of oil and air properly, The officers of the road 
are satisfied that there is no difficulty about providing the 
mechanical requirements for burning oil successfully in locomotive 
fire-boxes; but it was found that oil as fuel was rather more 
expensive than hard coal. As there is no objection whatever to 
hard coal as fuel for elevated railroad locomotives, there is no 
reason for changing to oil, and for this reason alone the experiment 
is likely to end for the present the use of oil in the locomotives of 
the roads mentioned, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE new quarter has commenced with all the improvement 
which was anticipated before the Christmas holidays set in. Iron- 
masters have now resumed business in earnest, and meetings of 
‘Change in Wolverhampton yesterday, and in Birmingham to-day 
(Thursday), evidenced a desire to push on with trade as rapidly as 
possible. Orders are upon the books at the mills and forges in 
good numbers, and they are certain to increase for some time to 
come. Export as well as home buyers are likely to take the hint 
afforded by the advancing prices of iron, and to cover their wants 
without delay. The feature of the week is the action foreshadowed 
in last report, and which has now been definitely taken by certain 
of the iron merchants, who have issued circulars advancing prices 
of unmarked bars, rods, hoops, strips, sheets, &c., 10s. per ton, 
and on ’Change to-day they were strong in demanding the advance. 
Merchants’ new prices are 10s, per ton above the rates quoted 
by ironmasters, us, while makers quote £5 5s, to £5 10s., 
merchants quote £6 for bars, £6 10s. for hoops, £7 for strips, and 
£7 10s, for sheets—singles—of working-up qualities, The circular 
of Messrs, W. Underhill and Son, Wolverhampton, reads as here: 
— We beg to inform you that we have this day advanced our 
prices of iron 10s.—ten shillings—per ton, with the exception of 
8.C. Crown Lion, B.B.H. Lord Waud’s, H.S. Crown Snedshill, and 
other best-marked brands, which for the present remain as 
before.” 

The quarterly meetings take place next week, and though there 
has been some discussion among the marked bar houses upon the 
question of an advance, yet the weight of influence is against any 
alteration. The last alteration in the price of marked iron was 
made twenty-one months ago, when the list was reduced from 
£7 10s, to £7. While it is improbable that the £7 10s. figure will 
yet be again declared, still the discussion is in itself a satisfactory 
sign that trade is improving, and that the course of prices in the 
new year is likely to be in an upward direction. 

The quarterly meetings are expected to prove to be gatherings 
of quite a lively character. More animation is anticipated than 
has been seen since the October quarterly meetings of last year, 
and more buying is expected than for a long time past. ‘There is 
this week some disposition by buyers to pone operations until 
the quarterly meetings, and makers, on their part, are also stand- 
ing off the market, being persuaded that better things are in 
store. They have ample contracts in hand to last them, in 
numerous instances, two or three months ahead, and they are not, 
therefore, anxious to accommodate buyers. 

The demand for sheets continues greater than for any other 
class of iron, alike in the black and galvanised state. Bars and 
hoops are, however, becoming more active. The mills engaged on 
these lighter sections are making fuller time than for several 
months. Nail rods are also in rather better request, and improved 
prices by quite 5s, per ton are being realised ; export sorts being 








factory. The chalk is alternated by-layers of clay. It was 
necessary therefore to construct as light a chimney as possible. 


ap tus. Mr. F. K. Hain, general —— of the elevated 
railroads of New York, on hearing what the Pennsylvania people 
were doing, concluded that the system of oil burning in locomo- 


now £5 5s, per ton; while hoops are’a minimum of £5 5s, to 
£5 10s, 
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Galvanising sheet prices are ey? maintained at £6 5s, for 20g., 
£6 10s. to £6 15s. for 24g., and £7 10s. to £7 12s, 6d. for 27 g. 
Makers reiterate that if pig iron continues to advance there must 
be an early further rise in black sheets, By some buyers an official 
advance is expected at next week's meetings. Galvanised sheets of 
~~ brand are very firm at £14 for 24 w.g. in cases delivered Lon- 

on, and £15 10s, for 26 g.; while in bundles delivered Liverpool, 
£11 10s. is quoted for 24g. With spelter still advancing, a 10s, 
rise on galvanised sheets by the Association next week is quite pro- 
bable. The best thin-sheet makers for stamping and working-u 
purposes were to- ay in Birmingham, fully as strong as last wee 
in quoting 10s, to 20s. rise on the late minimum. 

Plate makers report a decidedly increased demand for tank and 
engineering qualities, This branch of trade, which up to a couple 
of months or so ago was in a very depressed condition, is now 
again looking up, and the mills are more active than for two or 
three years past. Quotations are £7 for tank sorts up to £9 for 
boiler qualities, 

Steel is more than ever to the front with the opening of the year. 
On all sides now steel is the material which is being inquired for. 
Merchants know this, and are using the circumstance as an argu- 
ment to induce ironmasters to accept orders for iron at as mode- 
rate a rise as they will at all consent to. Steel prices are rising, 
and Shropshire steel nail rods, Nos. 0 to 6, rolled, are quoted 
£6 10s., Liverpool, and makers decline to take large orders, except 
at a further 5s, rise. 

The pig iron trade manifests this week the activity which is 
usually noticeable before the quarterly meetings, consumers desiring 
to gene contracts in advance of full quarter-day prices, This 
applies alike to native and impo sorts. But makers continue 
very independent on the score of the acceptance of orders, and 
luyers have not been by any means able to get accepted all the 
contracts they would like. Producers are sold ahead for several 
months, and do not care to add to their order books until prices show 
afurtheradvance. Prices of Midland imported sorts and of Stafford- 
shire common sorts are up fully 5s. to 6s. per ton upon the minimum 
of a couple of months ago, and higher prices are certain to prevail. 
The brand of the Bestwood Company, Nottingham, in quate 42s, at 
stations, This company, which has two furnaces in operation, is 
about to blow ina new—third—furnace, having a capacity of 400 
tons. Northampton pigs, which, when at the minimum, were 
priced at 35s., are this week quoted 40s., and even 41s., delivered. 
Dectqubiocs are 41s, to 42s, delivered, Staffordshire common pigs, 
which some time ago were in actual business as low as 26s., are 
this week 31s. 3d. to 32°, 6d. Hematites keep very firm. The 
Barrow Company's brand is this week quoted 56s. for forge sorts, 
delivered, and 57s, 3d. for Bessemer sorts. 

The North Staffordshire iron trade in the ~ year has not seen 
much activity, but the new year opens with a decided improve- 
ment. It is noticeable that at the opening of last year there was a 
similar improving tendency as is now observable, though this did 
not continue long, an? by the end of the first quarter of the year 
trade had almost resumed its old lethargic condition. In January 
pig iron and ironstone showed an increased demand, and though 
stocks were heavy an advance of 2s, 6d. to 5s, per ton was made. 
Puddle mine pig iron was quoted at about 12s, 6d., and furnace 
mine at from 8s, 6d, to 9s, 6d. per ton. Plates ranged from £6 5s, 
to £7 5s., and the quotations for crown bars were £5 2s, 6d. to 
£5 5s.; best, £5 12s. to £5 15s. As the summer advanced a better 
tone again pervaded the market, specitications from merchants 
being more promptly received and local consumption fair. Prices 
of crown bars ranged from £4 17s, 6d. to £6 10s., and plates were 
quoted at £6 5s. to £6 10s.—rates which have ruled with scarcely 
any alteration up to the present time. November and December 
saw orders given out at a good rate, the bulk of the makers being 
so well supplied with specifications that very few were running 
their machinery less than five days per week, and current prospects 
are satisfactory. 

Engineers find an increased call for steel for every description of 
work, This circumstance it is which has induced Messrs. T. Perry 
and Sons, Highfields Engineering Works, Bilston, to erect their 
new steel foundry, which will be actually started this month. The 
new foundry has been laid down by the side of the present iron- 
foundry, and will be worked in connection with it. The plant consists 
of a Siemens- Martin furnace with gas producersand annealing stoves. 
core drying stoves, &c., and the intention is to supply iron and steel 
works castings, such as wheels, rolls, pinions, Xc., up to eight or 
nine tons weight. The firm have themselves laid down the plant 
under the superintendence of Mr. Bernard Dawson, of Malvern and 
London, and the work of erection was begun in June last. The 
tirm might have had Jarge orders for steel castings years ago, if 
they had been able to fill them, from continental and home buyers, 
and they now therefore look forward with confidence to experi- 
encing a good demand. 

A special meeting of the South Staffordshire Mines Drainage 
Commissioners was held at Wolverhampton on Wednesday, when 
it was decided that a mines drainage rate for one year, from the 
4th January, 1888, to the 4th January, 1889, payable in two half- 
yearly parts on the 15th day of January instant and the 15th day 
of July next, shall be assessed and levied, save as in the award of 
the arbitrators, upon all occupiers of mines within the Old Hill 
district, after the rate of 3d. upon every ton of fireclay and lime- 
stone, and 6d, upon every ton of ironstone, coal, slack, and other 
minerals, not being fireclay or limestone, gotten from such mines 
during such year, 

The nailers of Bromsgrove and its vicinity complain that some of 
the makers have fallen away from the agreement come to at the 
conclusion of the recent strike, to pay by the 1879, less 10 per 
cent. They have therefore resolved that two calls of 2s, 6d. each 
shall be made upon the members of the newly-formed Industrial 
Provident Society, and that any member paying up his £1 share, 
and being unable to find work at the list price, shall be found 
work by the above society, 

A scheme for the large extension of the boundaries of the muni- 
cipal borough of Birmingham has this week been unanimously 
approved by the Town Council, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—With the very general disorganisation of the 
ordinary course of business which is the usual accompaniment of 
the New Year holidays, and the customary stocktaking, there is 
nothing much to report that may be taken as a sound indication 
of the present actual state of trade. The market, however, main- 
tains one feature that is certainly encouraging as regards the out- 
look for the future. There is a generally strong tone, with a con- 
tinued upward tendency in prices, and so far as there is anything 
to test the prevailing feeling, makers are less anxious to sell than 
consumers and merchants are to buy. The belief that trade is 
really emerging from the long period of depression is unquestionably 
gaining ground, and the increasing activity in several of the large 
iron and steel using branches of industry is certainly proof that 
trude is better. No doubt, a good deal of buying which has 
recently been going on has been more or less of a speculative 
character, but apart from this there are increasing requirements 
for actual consumption, which are the basis of a legitimate and 
healthy expansion of trade that promises to continue, and the year 
has opened with a prospect of improvement that has a more 
solid foundation than the spurt which was given to trade at the com- 
mencement of last year, chiefly by restricted production and to some 
extent of anticipations, which were not realised, of a large volume 
of American demand coming over to this country. The important 
factors which have brought about the present improved prospects 
of trade are the large contracts recently given out to shipbuilders, 
the considerable demand for all descriptions of structural work in 
iron and steel, the increasing railway traffic, and Board of Trade 
Returns, and the evidence of better trade abroad which presents 





itself in the enhanced pom now ruling for Colonial and foreign 
products, These are, of course, not so much the actual realisation 
as the indications of the possibilities of an improvement which may 
place trade once more on a healthy footing. Producers of the raw 
material and facturers of finished goods have still to face the 
fact that there are plentiful supplies to meet all present require- 
ments, and that there is a large means of further production lying 
dormant which, when prices have been pushed up to anything like 
a remunerative point, would very soon again be brought into active 
competition. So far, however, prices have not got up to anything 
like near the point which would bridge over the wide margin 
between the absolutely starvation point to which makers have 
recently been driven and the sufficiently remunerative price that 
would bring into active operation any large quantity of the pro- 
ducing plant that is now, and has for a long time past been lyin; 
idle. here is therefore the prospect that =a 0 maintain 
improvement in trade there may yet be a considerable further 
advance in prices before there is an i d production brought 
upon the market sufficiently large to operate as an effective check 
upon the upward movement. 

There was only a moderate attendance on the Manchester iron 
market on Tuesday, and = little actual business doing. Prices 
in consequence were scarcely tested, but there was sufficient 
evidence that they had lost none of their firmness, For Lanca- 
shire pig iron, makers were asking slightly over recent rates, and 
for delivery equal to Manchester forge qualities were quoted at 
39s. and foundry at 40s., less 24, with sales having been made 
recently on the basis of these figures. In district brands there 
were also if anything a stronger tone, 37s. 6d. to 39s., less 2}, 
being the minimum quotations for forge and foundry Lincolnshire, 
and for Derbyshire foundry, when it was being offered in the 
market, sellers were asking 43s. to 43s. 6d., less 24, whilst for good 
foundry Middlesbrough prices remained firm at 43s. to 43s. 6d., 
net cash, delivered equal to Manchester. 

For hematites the tendency of prices continues decidedly up- 
wards, and nothing under 55s., less 24, is now being quoted for 

ood qualities of No. 3 foundry delivered in the Manchester 
istrict. 

In the manufactured iron trade there are indications of a strong 
upward movement. In most cases makers have quite sufficient 
orders on their books to render them independent of further 
business for the present, and as it is now tolerably certain that the 
ensuing quarterly meetings will establish a substantial advance in 
prices, which is already being realised gradually, there is a disin- 
clination to book anything, even at full rates, except for prompt 
delivery. For bars delivered in the Manchester district £5 per ton 
is now the minimum quoted price. For hoops makers are asking 
£5 7s. 6d. tou £5 10s., and sheets are quoted at £6 12s. 6d. to £6 15s, 
roa local to £7 per ton for North Staffordshire qualities delivered 
here, 

For the moment there is practically little or nothing to report 
with regard to the engineering branches of industry in this district, 
but the outlook is hopeful and healthy, with the prospect that with 
the ensuing year there will be a development of activity that will 
place trade on a more satisfactory footing than for some time past. 

In the coal trade the year has opened with a somewhat upward 
unexpected movement in prices and wages. In my previous reports 
I have hinted at the possibility of this taking place, but there seemed 
so many reasons—the chief of them the plentiful supplies in the 
market, and the very late period of the winter season—why colliery 
proprietors would hesitate about putting up their toy that any- 
thing like a general movement was scarcely looked for. However, 
the leading firms in the Manchester district have announced an 
advance of 10d. on the pit, wharf, and delivered prices for house 
fire coal in Manchester, Salford, and the surrounding district, and 
5d. per ton on furnace coals and burgy, but slack remains without 
alteration, Although this advance still leaves prices below what 
they were at the commencement of last year, it has been accom- 
omar by a 10 per cent. advance to the men, which brings wages 
pack to the point at which they stood in January last, since which 
there have been two reductions in prices, only one of which is now 
being regained. Whether this advance of prices by the leading 
Manchester firms will be more than very partially followed in other 
Lancashire districts is more than doubtful. So far it has scarcely 
resulted in more than a slight stiffening up of 3d. to 6d. per 
ton on some classes of house fire coal, where they were pre- 
viously excessively low. Outside the Manchester district it is 
scarcely likely that best coal prices, which are already much 
about the same as those which the Manchester firms are 
quoting on their advanced rates, will be at all materially altered, 
and 9s, per ton remains about the. top average figure at the pit 
mouth ; second qualities of house fire coal, for which about 7s. to 
7s. 3d. has been taken, have hardened up to about 7s. 6d., and for 
common house fire coals about 6s. per ton is now about the mini- 
mum quoted figure. Steam and forge coals are, however, still to 
be got at 5s. to 5s, 6d.; good qualities of burgy at 4s. 6d. to 4s. 9d.; 
good slack at 3s. 6d. to 3s. 9d.; and common at 2s. 6d. to 3s. per 
ton, although these figures are under the full Manchester list rates. 

In the shipping trade the tendency is still in the direction of a 
more active demand, but no really better prices are obtainable, 
and 6s. 9d. to 7s. per ton remain the full average figures for good 
qualities of steam coal delivered at the high level, Liverpool, or the 
Garston Docks. 

Bavrow.—There is no variation to note this week in the hematite 
pig iron trade. So far as actual business is concerned the trans- 
actions have been very light; but the market has remained firm 
nevertheless, and orders have been freely offered both for prompt 
and forward delivery. The whole of the works in the district are 
busily employed, and the statement that the number of furnaces in 
blast was about to be increased is likely to find realisation during 
the first two or three months in the year. Prices are firmly held at 
47s. per ton net, f.o.b., for mixed numbers of Bessemer, and 46s. 3d. 
to 46s, 6d. for No. 3 forge and foundry iron, There is every 
pees of fuller prices, and makers are very firm in reference to 
orward deliveries. The output of steel is very large, and makers 
are alike busy on rails and plates, with also a good trade in bars 
and billets. Nothing is doing in blooms, but all other departments 
of local steel works are busy. Rails are very firm at late 
rates, £4 2s, 6d. for heavy sections and £4 7s. 6d. for light 
rails, Every indication is showing itself of an increase in the 
price of rails, as makers are very busy, and are largely sold for- 
ward, while the demand is | full alike on foreign and on home 
account. There is a marked growth in the steel plate trade, 
because of the revival which has taken place in shipbuilding. No 
new orders are booked for sailing vessels or steamships, but some 
good inquiries are to hand. The iron ore trade is busy, and a 
larger tonnage is being raised than for some years past. Prices 
are very firm, and range from 9s, 6d. to 13s. 6d. per ton net at 
mines, There is still a difficulty in negotiating sales for better 
— of iron ore, and raisers are declining to quote for forward 

elivery. Coal and coke are rather dearer, and prices are expected 
to further improve during the ensuing few months. There is also 
a better tone in the shipping trade, and large cargoes of both iron 
and steel have been sold for forward shipment. Operations are 
being prosecuted with a view of finding a good supply of water for 
a new paper pulp and linoleum company at Salthouse, Barrow. If 
water in sufficient quantity is found, this company will proceed 
with the erection of works, It is shown that Barrow possesses 
especial advantages for the prosecution of an industry of this 
character. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TuHE Council of the Yorkshire Miners’ Association, at a meeting 
held on Monday, re-elected Mr. E. Cowey as president, and Mr. 
It was decided, with one 
— of Mr. Benjamin Pickard, M.P., as 

uties, should be maintained as originally 


John Wordsworth as vice-president. 
dissentient, that the 
regards salary and 





agreed upon. The wages question was discussed. Complaint was 
made of the way in which the uests of the men on this point, 
as well as in respect of forming a rd of Conciliation, had been 
received. Resolutions were passed authorising Mr. Pickard to 
urge the formation of a Board of Conciliation on the coalowners, 
and fixing a conference to take place at Rotherham next Monday 
week to consider the propriety of asking for an advance of 10 per 
cent. in wages, The Council recommend that pithead and branch 
meetings be generally held to deal with this question, as well as 
with the new — rules which have to be formed under the 
recently passed Mines’ Act. 

The official changes on the Manchester, Sheffield, and Lincoln- 
shire Railway, of which I gave you particulars some time ago, have 
now come into effect. Mr. Wm. Bradley, the chief superintendent 
of the company’s line, whose resignation is owing to ill-health, ter- 
minated his duties on Saturday, and Mr. R, Haig-Brown, 5 oe 
store-keeper to the company, succeeded him. Mr. H. A P. Hamil- 
ton, who has been appointed district superintendent of the eastern 
division of the line— vice Mr. H. B. Corns, of Retford, who retires— 
has been ded as istant superintendent by Mr. Richard 
Barker, formerly goods agent at Manchester, and Mr. Andrew 
Williamson, late station master at Guide Bridge, succeeds Mr. 
Barker as goods agent. 

The Viscount Li, Secretary of the Chinese tion, accom- 
= by Mr. Tzuchun Pan, visited the River Don Works of Messrs. 

Vickers, Sons, and Co., Sheffield, on Wednesday. Count Candiani, 
Naval Attaché to the Italian Embassy, London, was there the 
same day. After witnessing several interesting operations, the 
distinguished party returned to London in the afternoon. 

Iam informed that a vigorous effort is being made to secure 
cheap and easy transit to the sea coast, and that a plan is now 
being formulated for that pu , under more ging auspi 
than in former years. It is the decided opinion of many competent 
authorities in trade and manufactures, that unless a canal connects 
Sheffield with Goole, or some other accessible port, the other heavy 
industries—such as tires, axles, springs, &c.—will follow steel rails, 
and Jeave the inland towns, Though ship-plates are still made here 
to some extent, the business has attenuated to a comparatively 
trifling amount, and one large firm has entirely given it up, ar | 
themselves too heavily handicapped by the establishments situa 
on the coast. 

On January 2nd the Sheffield Corporation became possessed of 
the water works, and the water company came to anend. The 
price paid is £2,100,000, and interest and dividends on this sum 
will have to be paid in annuities and debentures to the amount of 
£70,000 per annum. In addition, the Corpcration will have to pro- 
vide a redemption fund of £3500 per annum, with a view to the 
ultimate abolition of the whole debt. It is estimated that the 
Sheffield flood of 1864, which caused such an immense loss of life and 

roperty, has increased the cost of the undertaking to the town by at 
| ae £400,000, in addition to the 25 per cent. extra rates which the 
company was empowered by Parliament to impose for twenty-five 
—_ and which they have exacted for twenty-three years. The 

rgain made by the directors of the water company for their 
shareholders is regarded as most satisfactory by the latter; while 
it is generallyadmitted in the town thut the Corporation have paid 
a much higher price than was ever anticipated. The public, how- 
ever, are generally satisfied, I think, that the battle of town and 
company have come to an end, even although they have had to pay 
along price for victory. The effect of the bargain was to send the 
ordinary shares—£100 paid up—from £66 to £90. 

With the new year several of our leading firms will have m full 
operation important and extensive improvements in the production 
of steel projectiles, especially in steel shell shrapnel. 
Hydraulic presses of considerable capacity have been built, and so 
arranged as to produce, from a flat slab of steel, a hollow tube com- 

ressed by means of a mandril, and thus producing the projectile. 

e Government have taken this question up very vigorously, and 
it is highly probable that before long all large shrapnel shells, 
instead of being made of ordinary cast iron, will be produced in 
compressed steel. A press, which has recently been erected by 
Messrs. Bessemer and Co., has a capacity of 2000 tons, and was 
built by Messrs. Walker and Son, of Birmingham. Another press 
is under construction for the same purpose at Messrs. Bessemer’s 
works, for the Small Arms Factory, Birmingham. 

When I closed my letter last week the return of statistics of Shef- 
field exports for the year 1887 had not been completed. I am now 
able to give the results for the final quarter. In October the total 
value of Sheffield exports was £76,523, in November £71,879, and 
in December £68,886. Steel was exported during the quarter to 
the value of £77,521, and cutlery to the value of £59,923. For 
the quarter ending December 31st, 1886, the value was £180,928, 
of which steel ranked for £37,474, and cutlery £48,783. 

















THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Ow1NG to the prevalence of holiday-making, current business 
has been much disorganised during the last few days, and trans- 
actions in Cleveland pig iron have been scarce. There was but a 
thin attendance at the market held at Middlesbrough on Tuesday 
last, and in view of the Glasgow market being closed, it was not at 
all easy to ascertain the prices current of iron of any kind. 
Holders talked hopefully about the future, and betrayed no 
anxiety to sell at present prices, in the belief that they will do 
better by waiting. Some buyers offered 33s. per ton for prompt 
delivery, but no sellers could be found willing to accept less than 
33s. 3d. Forge iron is quoted at 32s, 3d. to 32s. 6d. per ton. 
Holders of this quality are very firm, as the demand is increasing, 
owing to the improvement in the finished iron trade. 

Stevenson, Jaques, and Co.’s current quotations: ‘‘ Acklam 
Hematite,” Mixed Nos., 45s. per ton; ‘‘Acklam Yorkshire,” 
Cleveland, No. 3, 35s.; ‘‘ Acklam Basic,” 35s.; ‘‘ Refined Iron,” 
hematite and Cleveland, 65s. to 55s; ‘‘Chilling Iron,” 55s. to 65s., 
net cash, at furnaces, 

The inquiry for warrants is but slight, and their value has fallen 
to 33s. 6d. - ton, or 43d. below the price a week ago. 

The stock of pig iron in Messrs. Connal and Co.’s Middles- 
brough store was on December 31st 340,133 tons, representing an 
increase of 12,969 tons during the month. At Glasgow they held 
on the same date 942,840 tons, which is equivalent to an increase 
of 4475 tons for the month. 

The finished iron works have been laid off as short a time as 
possible for the purpose of holidays, as there exists great pressure 
for deliveries. The demand continues good, and prices are main- 
tained at the rates quoted last week. 

The usual monthly shipping statistics of pig and manufactured 
iron and steel have just con issued, and are highly satisfactory. 
The pig iron exported during December amounted to 66,173 tons, 
or 2000 tons more than was exported in November. The principal 
items are as follows :—To Scotland, 31,000 tons ; Wales, 5190 tons; 
Holland, 6965 tons ; Italy, 5200 tons; Belgium, 3150 tons; Ger- 
many, 2800 tons; France, 2515 tons ; Portugal, 1445 tons ; and to 
the United States, 1065 tons. The total amount of pig iron ex- 
ported during the year 1887 was 814,294 tons, as against 783,555 
tons in 1886. The manufactured iron shipped last month amounted 
to 26,319 tons, of which 11,374 tons went to India ; 2350 tons to 
Italy, and 1665 tons to China. Steel exports reached 33,455 tons, 
the chief customers being India, which took 19,941 tons ; British 
Burmah, 6512 tons ; Italy, 1670 tons ; and Spain, 1960 tons. 

A new and important trade has just been commenced on the 
banks of the Tyne by Messrs. Shaw, Thompson, and Pragnell, of 
Newcastle. This is to bring from Russia petroleum oil by specially 
constructed tank vessels, and to pump it direct into storage tanks 
erected for the purpose. A vessel called the Petrolea arrived in 
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the Tyne on the 2nd inst., having on board 280,000 gallons of 
refined oil, The cargo came originally from Messrs. Nobel and 
Co.'s refineries at Baku, on the western shore of the Caspian Sea. 
In order to ship it, it had to be carried across country to a suitable 
seaport. It was first conveyed in tank steamers from Baku north- 
wards to where the Volga falls into the Caspian. It was then 
pumped into tank barges and transported up that river 
some 250 miles to Tsaritsin; thence in railway tanks 1200 
miles, to Libau on the shores of the Baltic, whence it was 
shipped to the Tyne. The tanks erected by Messrs. Shaw, Thomp- 
son, and Pragnell at South Shields haye capacity for the storage of 
240,000 gallons, besides what can be stored in barrels. The time 
required for the discharge of a cargo of the size mentioned is about 
two days. There is an i ec ption of petroleum for 
lighting purposes at Neweastle and the populous districts around 
it. It remains to be seen to what extent this new system of trans- 
port will reduce the price. 

Mr. David Dale, J.P., of Darlington, commenced, on the 29th 
ult., an investigation into the alleged fraudulent use of a Lloyd's 
stamp at the Eston Steel Works. The enquiry was private, and 
was conducted, as might be expected, with great care and thorough- 
ness. The report, when pleted, will be pr ted to Messrs. 
Bolckow, Vaughan, and Co., and a copy forwarded to Lloyd’s 
Committee. What that report will say cannot at present be anti- 
cipated, but it is rumoured that it is likely to be highly favourable 
to Messrs. Bolckow, Vaughan, and Co. The plate mills at Eston 
are again in action. 














NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


THE present week has been a holiday one in Scotland as usual, 
all the markets having been closed a part, and business and manu- 
facturing premises nearly the whole, of the week. The iron 
market, which closed on Friday afternoon, reopened on Wednes- 
day. A fair speculative business has since been done, although 
the market has scarcely yet got into its normal position. The past 
week’s shipments of pig iron were fair in quality. Tbe extension 
of time for the Italian tariff coming into operation from January 
1st to March Ist is likely to prove of further advantage to mer- 
chants and shippers ate Sch in the trade of that country, and it 
is possible that, amongst other things, there may be good ship- 
ments of pigs to Italy in the course of the next two months. With 
reference to the present output of Scotch pigs, it may be noted 
that one basic furnace has been put out at Glengarnock, and there 
is now a total of eighty-four blowing in Scotland compared with 
seventy-five at the beginning of 1887. Owing to the holidays, little 
or no pig iron has been sent into the public stores. 

The current values of makers’ pigs are as follows :—Coltness, 
f.o.b. at Glasgow, No. 1, 53s.; No. 3, 45s.; Langloan, 51s. 6d. 
and 45s.; Gartsherrie, 48s. 6d. and 45s. 6d.; Summerlee, 52s. 
and 45s. 6d.; Calder, 49s, 6d. and 43s.; Carnbroe, 46s. 6d. and 
43s. 6d.; Clyde, 46s. 6d. and 42s, 6d.; Monkland, 46s. and 42s. 6d.; 
Govan, at Broomielaw, 44s. 6d. and 42s.; Glengarnock, at 
Ardrossan, 49s. 6d. and 43s.; Eglinton, 45s, and 42s.; Dalmelling- 
ton, 45s. 6d. and 42s. 6d.; Shotts, at Leith, 49s. 6d. and 46s. 6d.; 
and Carron, at Grangemouth, 54s. and 44s. 6d. 

The past year’s imports of Middlesbrough pigs into Scotland 
amount to 348,904 tons, being an increase of 19,428 over those of 
the same week last year. 

It is worthy of note, especially on the part of those who may 
have eccasion to estimate the output of Scotch pigs in the course of 
the new year, that the capacity of the furnaces was very materially 
inc: in 1887. The average production per furnace in 1886 was 
216 tous, whereas in the past year it has been 224 tons per furnace 
per week, an increase of 8 tons a furnace each week. Say that in 
the course of the present year there shall be on an average seventy- 
five furnaces blowing, they may be expected to produce 31,200 tons 
more iron than an equal number of Scotch furnaces would have 
done in 1886. That the output of 224 tons a week each furnace 
will hold good throughout the year may all the more safely be 
assumed, because within the last few weeks some of the older fur- 
naces have been finally extinguished. 

The lowest price of speculative Scotch warrants in the past year 
was 38s. 5jd. per ton, while it was 37s. 1ld. in 1886, the latter 
being the lowest point touched for upwards of twenty years. In 


the past year the highest price of speculative warrants was | 


47s. 8d., whereas it was 44s, 74d. in 1886. The values of makers’ 
special brands were highest in January and lowest in November, 
recovering considerably in the past month, as follows :— 


January, November. December. 
Coltness .. ee SS eee Oe 
Summerlee 56 0 49 0 5l 6 
Langloan 55 0 6 oa «- & FS 
Gartsherrie .. oi 55 (0 So «. - & 
Pe oo be on. oe 53 0 oe 47 6 
Shotts ‘oles as on Oe 46-6 49 6 
Glengarnock .. 52 0 46 6 4 0 
Carnbroe.. .. 0 0 41 6 45 6 


As indicative of the fact that the Germans are getting year by 
year more independent of this country for their supply of pig iron, 
it is worthy of notice that while in 1884 Scotland sent 70,000 tons 
of pig iron to Germany, the quantity exported thence in 1887 has 
only been 30,000. Holland took 41,000 in 1884, and last year the 
quantity sent was but 21,000. The same thing has happened with 
France, which took 17,000 in 1884, and only 9000 in 1887, and 
with Russia, which took 27,000 in 1884, and only 11,000 in 1887. 

Ore merchants report that the market for Spanish ore continues 


rm. 

The malleable iron and steel works are for the most part free of 
orders, and the increased prices are maintained. 

In the past week there was shipped from Glasgow two barges 
and a small steamer, valued at £9920, for Rangoon ; locomotive 
engines worth £1600, for the same port; ditto £2200, for Bombay; 


machinery, valued at £6800, for different places; sewing machines, | 


£95,000; steel goods, £5820; and iron ranufactures, £5280. 
There has been little business in the coal trade this week on 
account of the holidays. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE first practical step in the transfer of Dowlais Steel Works to 
Cardiff wasmadeon Monday. The sods were cut that day for three 
furnaces, in the presence of a select company representing the Bute 
and Dowlais interests. Sir W. T. Lewis, Mr. G. T. Clark, and 
Mr. E P. Martin severally cut the sod for furnaces, which will be 
called after them, the Lewis, the Clark, and the Martin. Opera- 
tions with the spade will begin forthwith. For the present the 
make of Dowlais will be carried on vigorously ; but as soon as the 
furnaces are ready at Cardiff there will naturally be a decline at 
Dowlais. Sir W. Lewis is to be congratulated by Cardiff for 
securing to it so important an industry, and especially when it is 
considered that others will follow. A good number of seaboards 
made a bid for the removal. Amongst them I may name Newport, 
Swansea, Barry, Briton Ferry, and Neath. In one or two cases 
the offer was very tempting, but there can be no doubt of the 
wisdom of the selection, and equally so of the removal. To remain 
at Dowlais 1000ft. above sea level was, with the disadvantages of 
a bad water-shed and a lessened coalfield, to invite a similar decay 
to that which has swept away half a dozen ironworks in Wales, 

The year is opening favourably. The ‘‘cornering” of tin has 
been followed by a similar action on copper, and though steel does 
not come within the objects of the syndicate, it is in gna oniae 
looking up. Pig is rumoured to be the next article to be fostered, 
and it is certainly several shillings per ton better than it was a 
month ago; in some cares 5s. perton. At the Exchange, Swansea, 


this week it was suggested by several members that 10s. per ton 
advance should be carried out on most of the productions of the 
Welsh steel works, and thus anticipate the ‘‘cornering.” Tin bars 
at £4 15s. and blooms at £4 5s, appear now to be established 
prices. 

The quotations at the Exchange were— Hematite pigs, 45s. to 
47s, 6d.; Welsh bars, £4 10s. to £4 12s, 6d.; steel rails, £4 2s, 6d. 
to £4 5s. for heavy sections ; Bessemer tin-plate blooms, £4 5s. ; 
bars, £4 15s.; Siemens bars, £5 2s, 6d. 

The tin-plate quotations show firmness. Nothing of primes 
under 14s, 6d.; steel cokes, 14s. 9d.; Siemens coke finish, 15s, 3d. 
These were the minimum rates, In many cases makers asked 6d. 
more for each quality. Wasters were quoted at from 6d, to 9d. 
per box less than primes. Trade generally good. 

It was generally accepted at Swansea and at Cardiff and New- 

rt this week that the steel trade was going up steadily and hope- 


ully, and this infused more spirit in coal transactions, Steel 
makers are fairly off for orders, but not well for rails. 

Several spirited movements are announced this week. One is 
the restarting of two furnaces at Treforest Steel Works. These 


works did a good trade formerly in pig for tin-plate until steel 
came in. They are now going to compete on better terms. In 
the works of the old Treforest Company the presence of a gigantic 
shears means business, and that the purchasers are moving. 

I announced some time ago that crucible steel was about to be 
made at Hirwain works. These works have long been stagnant, 
but a few days ago possession was given up by Sir William and 
Mr. H. W. Lewis, and the new company will begin at once. The 

roject is crucible and tool steel, and general foundry work. 
Pshould not be surprised at some of the otber works being reno- 
vated. 
position. 

Despite the holiday influences there is little to complain about 
in the coal trade. A good average is being sustained at all the 
Welsh ports considering the season. Swansea exported close upon 
23,000 tons last week. From Cardiff there has oa a continued 
despatch of large cargoes, and the same may be stated of Newport, 
which sent large shipments this week to France, India, and else- 
where. I hear of healthy movements in respect of collieries. The 
Naval Colliery, Rhondda, will be re-started next week, and the 
| Great Western Colliery has acquired a large area of coals, 

The coalowners and men are arranging sub-rules to suit the new 
Mining Act which came into operation this week. One meeting, 
the third of late, was held on Saturday at Cardiff, and good _busi- 
ness was done. 

I regret to record the death of Mr. Lewis Davies, owner of the 
Ferndale Collieries. He died New Year’s Day. His father, who 
was a tradesman of Hirwain, began coal working with a small 
level. When he died, which was not many years ago, he and his 
sons owned the Ferndale Collieries, and others contiguous, and 
held rank amongst the principal coalowners of Wales. r. Davies 
was a capital business man. He was one of the promoters of the 
Barry Dock and Railway scheme, which has already lost four of its 
| principal supporters—Mr. Riches and his brother, Mr. D. Davies, 
and now Mr. Lewis Davies. 

Coal quotations this week at Cardiff were :—Small steam un- 
changed ; house, large, 8s. 3d. to 8s. 6d.; good demand for 
Rhondda large, from 7s. 9d. to 8s. 6d.; dry ordinary coals, best 
steam, firm at 9s. to 9s. 6d. 

Iron ore firm at 12s,—Rubio ; Cardiff and Newport, Swansea, 
12s. 3d. 

Pitwood firm at 16s, 


Gadlys would be a likely one from its past history and 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


Ir the iron markets do not show exactly the same rapid rise this 
week as of late, still their tendency continues extremely tirm, with 
a good all round demand, and if anything, a further advance in 
prices may be looked forward to. The general opinion is that, 
even if during the present year demand should slacken, which, 
however, inall probability it will do, as merchants’ stocks have been 
| pretty well recruited, the various conventions will step in and 
| — the fall in prices, which under other circumstances would 
| be the case, through unreasonable competition among the native 
| works. 
| The reports from Silesia are full of hope, and the pig iron market 
| has received additional strength from the fact of the major part 
of the output, in forge pig sorts, of the blast furnaces for the next 
| three years having been contracted for at the respectable figure of 
| M. 53 and 54 p.t., whilst foundry sorts are noted at 55 to 58. The 

constructive shops of all kinds are taking on fresh hands, and are 
| much busier than at this time last year. The call for heavy and 
| light bar iron, rivet and wire rods, plates and sheets, is still urgent 
| for the season, and the rolling mills can be kept pretty fully going 
in consequence. Merchant bars are quo M. 140 to 155, and 
plates 160 to 160 p.t. 

In the Rhenish- Westphalian districts ores are still rising in price. 
There are no stocks at the mines, and scarcely any at the furnaces 
in the Siegerland. Roasted steelstone is 20 and raw 15 p.c. dearer 
than when at its lowest point, whilst Nassau red ores have gained 
30 p.c. The first sort commands M. 12°50 to 13 p.t. All sorts of 
iron ores have a rising tendency in view of an increased production 
of crude iron over that of last year. Luxemburg oolites are ever 
in good request for export to Belgium and Westphalia, and cost 
at mines M. 2°10 to 3°20, according to the sort. ere is still a 
very active consumption of forge pig, and the trade in crude iron 
generally is considered satisfactory ; for in spite of an enlarged out- 
turn, stocks keep diminishing, therefore no over-production can be 
said to be going on. The late rise in prices of from M. 1 to 3°50 
for different sorts was noted last week, 48} to 49 being the present 
prices for good forge. Spiegel remains stationary, so there is 
nothing new to note, either in demand or price. Foundry pig 
has become brisker of sale, for in one month there has been an 
increase in them of 21,000 t.; and last month this was again ex- 
| ceeded. Present prices are M. 51 to 57 for the 3 Nos. Bessemer 
| and basic are also brisk of sale, though contracts for either at the 
enhanced figures have not yet come to my knowledge. The posi- 
| tion of the grand wrought iron convention—vaunted as the first 
and only one of its kind which ever existed—has been strengthened 
by four main works, till now outside it, having agreed only to sell 
in North Germany during the next three months, at the prices 
fixed by the convention, whilst the prospect remains of these 
firms joining it regularly in the meantime. The bar and sectional 
rolling mills are in general well employed, and the convention 

rices are paid without protest on the part of the large dealers. 

oops are unchanged at M. 137°50 p.t. Boiler plates have im- 

roved, but prices do not rally--they are now M. 160p.t. Finished 
Soto do not get up in value as they ought to do in considera- 
tion of the advance in the raw materials generally. They are a 
little dearer, as the demand for them has increased, but stock 
plates are not yet worked up, but when they are a rise will ensue, 
and probably paying prices once more be realised. In thin sheets 
the demand continues good, and the mills have employment suffi- 
cient to keep them well going. The pig iron makers are 
putting pressure on those works which still remain without the 
pale of the sheet iron convention by charging them M. 1 to 2 
p.t. more than the combined works for forge pig, which is certainly 
rather a new feature in business. The wire rod convention has 
established its head office at Hagen since the 1st inst., and the 
convention prices, which have been lately raised, are being readily 
paid, and business is brisk in this article, large orders for export 
being under execution. The wire nail convention has in so far 
collapsed, that for both inland and export it could not be accom- 








Westphalia and Silesia have definitely formed an associa- 
tion to control prices. The steel works keep busy with 
large domestic orders, but export is not flourishing at all. 
The prices of all road material, as rails, tires, wheels and axles, 
&c., have been for some time stationary, as from time to time 
noted. The constructive shops are at present satisfactorily 
engaged, but they complain of the raw materials being too dear 
for the prices they are able to procure for the finished goods, The 
brassfounders and coppersmiths are in an awkward predicament, 
for whilst copper, for instance, has gone up here within the last 
two months 40 per cent., and they are consequently obliged to 
charge a high price for the finished products, buyers will not 
readily give it, so that there is no proper proportion between the 
raw metals and the finished goods, The list prices are for phos- 
phor-bronze castings, M. 2°10; bronze, 2; red brass, 2; and 
smithed copper, 3 p. ko, 

The coal and coke market would now have been very brisk on 
account of the severe cold which has set in, had it not been coun- 
teracted by all the chief rivers being so blocked with ice that no 
shipments could take place. Prices of bituminous coals have 
remained very nearly stationary since this time last year, whilst 
the rise in the other sorts has been about 2d., and the washed 
ores about 6d. to ls. p. t. The prices as noted last exchange day 
were for gas coals M. 6°40 to M. 7°80; flaming slack, 5°40 to,6°29 ; 
lumps, 7°40 to 8°00; coking coal, 4°20 to 5°00; foundry coke, 9 to 
10°50 ; black furnace do., 8 to 8°60; broken nuts, 9 to 10°50; and 
briquettes, 6°60 to 8-00 p. t. The outlook for this year promises 
well. 

The Belgian iron market continues in most respects satisfactory. 
The rolling-mills have been reluctantly at this moment obliged to 
raise the prices of wrought iron 5f. p.t., on account of the scarcity 
of pig iron, and as buyers seldom come forward with many orders 
at this season, the works are fearful that they will suspend those 
they otherwise would have given out. It has been reported on 
good authority that the Belgian rolling-mill works, as far as prices 
are concerned, have joined the grand German wrought iron con- 
vention, and that the prices fixed by the latter will be charged by 
the former works on rolled iron after the lst inst. This, of course, 
only applies to inland prices, but it will enable those for export 
goods to be noted even lower than at present. 

In France, the iron trade, after having been long in a de- 
moralised condition, has entered on a steadier path. The Nord 
group of ironworks has succeeded unanimously in bringing about 
a combination which, it is —— would come into active operation 
on the first of this month. The tone of the meeting was buoyant, 
and the prices were fixed at 130f. for merchant bars and 120f. for 
girders and other sorts of sectional iron, according to the size of 
the order, which are willingly paid. The dealers in Paris there- 
upon declared their quotations to be 140f. and 130f. for the above 
two sorts respectively, which buyers, however, demur at paying, 
which is not much to be wondered at after the vagaries played 
upon the market by sellers for months past. In the Nord, Meurth 
et Moselle, Haute-Marne, Ardennes, and other centres the demand 
has greatly improved, and fresh works have been put into opera- 
tion again. 








ENGINEERING NOTES FROM AUSTRALIA. 


Tue Victorian Harbour Trust dredging plant is being concen- 
trated at Williamstown Harbour to clear a channel from the rail- 
way pier to below Spottiswoode Point in the river Yarra, This 
work ,is being undertaken in connection with Sir John Coode’s 
scheme of providing a passage 20ft. in depth from Melbourne, 
vid Fisherman's Bend Canal, to Williamstown. It is intended to 
cut a canal 280ft. wide and ZOft. deep at low water. The under- 
taking, which is considerable, is expected to be completed in five 
months, 

A further extension of the Illawarra, or South Coast, Railway was 
opened for traffic on the 9th November, It comprises a portion of 
the No. 3 and the whole of No. 4 contracts, The extension, 
commencing at Woollongong, a distance of forty-eight miles 
from Sydney, terminates at Kiama, the total distance being 
21 miles 22 chains. 

A new railway is proposed to be made from Adelaide to Eucla, 
across the shores of the Great Australian Bight. From explora- 
tions made by an English engineer, who has just completed his 
survey, upwards of £8000 having been spent in the exploration, 
the country through the proposed route appears to be very fertile, 
and ccntrary to the general impression of a desert. 

A Bill has recently been introduced in the South Australian 
Assembly to extend the Great Northern Railway to Angle pole. 

The total area of land held under gold-mining leases in the New 
South Wales colony, as given by the Minister for Mines, is 
2932 acres 3 roods 22 perches, and the area under mineral leases is 
66,400 acres 1 rood 1 perch, the annual rent of the former being 
£2729 10s., and of the latter £13,075 19s. 

A monster pontoon has just been completed at Dangar Island on 
the Hawkesbury River, in connection with the work now going on 
at the Hawkesbury railway bridge, for the purpose of conveying 
the heavy ironwork to be used in the construction of the bridge. 
The pontoon is built wholly of Oregon pine, and has a length of 
340ft., breadth of 61ft., and depth of 10ft. 6in., and although 
drawing only 9in., will support a load of 7000 tons, 

Homeward rates for shipping remain very low, and there are no 
signs of improvement at present. Outward rates are very firm, 
especially for steamers, and there is a good demand for prompt 
tonnage. y 

The Nepean works for the Sydney permanent water supply, 
which have been in course of construction for a considerable time, 
were formally opened on the 5th November. These waterworks 
which have been executed under the designs of the Government 
Engineer-in-Chief for Harbours and Rivers, Mr, E. O. Moriarty, 
are delivering at the present time eight million gallons of water 
daily, and, if required, are capable of delivering twice that amount. 
The old supply from Busby’s Bore, which has been in existence for 
the last fifty years, has now been dispensed with. 

The following table, compiled from the railway reports, shows 
the amount of business done, and the comparison between the two 
colonies, New South Wales and Victoria :— 




















New South Wales, | Victoria, 
‘ ee a ‘a : 
. :8 : :& 
Capital Zee Capital 245 
: invested £5 = Amount — invested & § 2 Amount 
Year. ; =°6 of net Year. es oes of net 
on lines $52 comings onlines 8, 4 entuin 
open, £5 Bs. open, Rg e. 
&£ £ £ & 
1877 8,883,177 4°47 806,935 1877 14,562,984 3°73 543,318 
ISTS 9,784,645 8°74 366,001 1878 —,-:15,848,240 3°85 | 690,976 
1879 10,406,495 | 3°34 347,645 1879 16,251,420 3°58 | 581,483 
1880 11,778,819 | 4°36 513,298 1880 «18,041,295 3°76 678,842 
18S] 13,801,597 5°31 705,892 1881 18,603,830 4°04 751,637 
1882 15,843,616 5°13 764,228 1882 19,746,915, 3°46 «682,479 
1883 16,905,014 4°48 753,676 1883 21 488,065 2°91 624,389 
1884 20,080,188 | 4°20 784,978 1884-5 22,914,449 38°95 | 904,507 
1885 21,831,276 3°37 716,215 1885-6 24,357,814 4°18 1,018,589 
1886 24,071,454 2°90 667,078 1886-7 26,171,609 3°92 | 1,025,962 
152,886,231 6,015,946 | 197,481,621 


7,402,182 








Tue Indian Government are not prepared to assign a 
larger amount than Rs, 30,000 on account of the Vizagapatam 
Agency Public Works pending disposal of the general question of 
the extension of roads in the Agency tracts, which is now under 





plished because one factory stood out; but some arrang t as 
regards internal sales is likely to be come to; if not the makers 
will be in a very poor way indeed, and the article will be- 
come a drug again in the markets, The chain makers of 








consideration in the Judicial Department. This grant is exclusive 
of the Mabaraja’s contribution of Rs, 4000. It is to be hoped that 
the importance of Vizagapatam as a harbour port will soon be 
recognised, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Dec. 15th, 1887. 

TuE receipts of tin-plate so far this bad are 
1,914,047 boxes; tin of all kinds, 11,546 tons, 
against 11,214 tons for same time last year. Re- 
ceipts of pig iron at this city this year have been 
138,990 tons, against 91,820 tons for last year; 
bar iron, 14,560 tons, against 11,705 tons; scrap 
iron, 17,822 tons, against 10,049 tons; iron ore, 
63,003 tons, against 64,137 tons; spiegeleisen, 
113,773 tons, against 101,915 tons; steel and iron 
rods, 117,106 tons, against 101,161 tons; steel 
blooms, billets, and slabs, 85,141 tons, against 
41,043 tons; steel bars, forgings, &c., 31,167 tons, 
against 10,812; old rails, 153,246 tons, against 
25,507 tons. Business has fallen off in all 
markets East and West, Consumption is heav 
and will continue so, Prices have not changed, 
but there is a weakening tendency. Manufac- 
turers anticipate a change to stronger figures 
when the January demand sets in. There has 
been less activity in copper, and prices are in- 
clining downward, Latest advices from Calumet 
and Hecla are unfavourable, but there is nothing 
definitely known upon which brokers can base 
wrediction or action. It may be several months 
efore work will begin again in these famous 
mines. Exports of copper this year, 11,426,776 
against 18,659,429 Ib. last year; copper matte 
and ore, 45,391,1131b. against 45,877,261 lb. 
for 1886. Foreign lead has declined from £16 to 
£1410s, Latest home prices, 5c, per lb, Spelter 
is dull, Sheet zinc has been advanced to 6c. 

The situation in the iron trade is without 
special interest. Very little business has been 
offered at rail mills, blast furnaces, or bar mills. 
The present production of crude iron is 141,000 
tons per week, an increase of 5000 tons per week 
as against a year ago, but a decline of nearly 
5000 tons per week as against two months ago, 
A number of blast furnaces will probably be 
blown out in January unless prices improve, 








NEW COMPANIES. 
following companies have just been regis- 


THE 
tered : 
Bath Stone Firms, Limited, 


This company proposes to acquire the business 
of the following companies and firms, namely, 
Stone Brothers, Limited; Randell, Saunders, and 
Co., Limited ; the Corsham Bath Stone Company, 
Limited; R. J. Marsh and Co., Limited; Pictor 
and Sons, Isaac Sumison, and 8. R. Noble, and 
to quarry and deal in stone, lime, cement, bricks, 
and terra-cotta. It was registered on the 27th 
ult., with a capital of £250,000, in £10 shares. 
The subscribers are :— 

Shares. 
8. R Noble, Box, Wilts, quarry master oe 
*C, J. Pictor, Box, Wilts, quarry master esi 
*W. 8. Pictor, Corsham, Wilts, quarry master .. 
*H. R. N. Pictor, Box, Wilts, quarry master 
*J. T. F. Turner, Bath, quarry master .. 
*Isaac Sumison, Bath, quarry master os 
*A. W. Stone, Bath, quarry master.. .. .. 
*G. Hancock, Corsham, Wilts, quarry master 
J. 8. Randell, Corsham, Wilts, quarry master 
*R. E. Giles, Bath, quarry master .. és 
*J. Stone, Bath, quarry master ae ae 


eee eee eet 


The number of directors is not to be less than 
five, nor more than ten; tie first are the sub- 
scribers denoted by an asterisk, and Mr. R. 
Cripps, of Bristol; qualification, £1000 in shares. 
The company in general meeting will determine 
remuneration, 





Clamond (Continental) Incandescent Gas Light 
Company, Limited, 


This company proposes to purchase certain 
patent rights granted for the Clamond incan- 
descent burner, and all the interests of Robert T. 
Haws and William Thomson therein. It was 
registere1 on the 22nd ult., with a capital of 
£200,000, in £1 shares, The subscribers are :— 


W. Griffiths, 
countant a et oar ee ee 
E. T. Read, 80, Lombard-street.. .. .. .. .. 
G, Pearce, jun , Pelatt-road, East Dulwich, clerk 
J. A. Petter, a. nn se ite wisi cain oe 
E. P. Rogers, 37, Walbrook, commission agent .. 
F. H. Grove, 15a, South Audley-street .. .. 
T. Meates, 2, Tanfield-court, Temple, barriste 


The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification, £200 of share 
capital; remuneration, £200 per annum each, 
with an additional £100 per annum for the chair- 
man—if any. 


8 
30, Woodsome - road, N.W., ac- 


1 
1 
1 
1 
1 
1 
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Huelva Chemical and Cement Works Company, 
Limited. 

This company proposes to acquire certain pro- 
perty in Spain referred to in an unregistered 
agreement of the 14th ult. between Bruno 
Wetzig and Edward Schuberth. It was incorpo- 
rated on the 24th ult., with a capital of £75,000, 
in £1 shares, The subscribers are:— 


Shares. 
E. Schuberth, 139, Cannon-street, auditor and 
es tc nd MC, ECL MC WT ee 
C. A. Sanceau, Versailles, rentier .. .. .. 
H. C, Sawyer, Rose Cottage, Finchley, clerk 
F. C. Dyer, #3, Gracechurch-street, surveyor... 
J. Walton, 139, Cannon-street, clerk ae 
C. Gonz ga, 18, Elgin-avenue, W., Rentier .. .. 
L. De St. Giniez, 31, Sussex-place, South Ken- 
CE, BO co ons ce te es) 0a ee 
The number of directors is not to be less than 
two, nor more than seven; qualification, 100 
shares; the subscribers are to appoint the first. 
The remuneration of the board will be £300 per 
annum, and in addition 24 per cent. of the net 
rofits after 10 per cent, dividend has been paid. 
e remuneration of the managing director will 
be £400 per annum. 


ee 


Huelea Minerval Railways Syndicate, Limited. 


This syndicate was registered on the 23rd ult., 
with a capital of £10,000, in £50 shares, to pro- 
vide the necessary capital for constructing and 
equipping railways between the mines in Huelva, 








Spain, and the river Guadiana, The subscribers 


J 8 
8. E. Carlisle, 8, Duke-street, St. James’, engi- 


ee TES Marr ae ae er ee eee ae 
H. Pearson, 4, Copthall-chambers, stock jobber.. 1 
J, C. 8. MeLay, 64, Chester-street, Greenwich, 


secretary toacompany .. .. «6 . oe oe 1 
T. B. Higson, 35, Gunterstone-road, West Ken- 
sington, merchant . a 5% 00. ee 68. 60 1 
J. R. Hughes, 86, St. James’-street,8.W. .. .. 1 
Captain R. H. Horne, 43, Victoria-road, Kensing- ; 
TU 0s ce, 08 40 Se. 69: 06 50 den O ic 
E, Challoner, Charles-terrace, Manor Park, clerk 1 


Registered without special articles, 


Lawrence Automatic Gas Company, Limited. 


This company proposes to acquire and work 
letters patent relating to the manufacture of gas, 
and for such purpose to adopt an agreement of 
the 7th December, 1887, between Robert South- 
wick Lawrence and Joseph Harry Lukach. The 
company was incorporated on the 21st ult., with 
a capital of £310,000, in £10 shares, whereof 1000 
are preference shares, The subscribers are :— 

Shares, 
James Whittall, 1, Witherby-gardens, South Ken- 
ae Pa ee ee eee 
*W. Kaye, 31, Lombard-street, bank manager 
R J. Price, 104, Sloane-strect, barrister .. .. 
*J. Cleminson, C.E., 7, Westminster-chambers . 
8. A. Peto, 24, Harrington-gardens, 8.W., manu- 
PaCCUsE ac 1. ce ce se te ce ce 0s os 1 
C. H. M. Bosman, 9, Fenchurch-avenue, mer- 
ere oe 1 
D. Gilmour, 38, Lee-terrace, Blackheath, mer- 

GP oa S06" te aa Oe he ea: | ee ee es 1 

The number of directors is not to be less than 
five, nor more than ten; the first are the sub- 
scribers denoted by an asterisk, and Messrs, J. W. 
Johns, 16, Grenville-place, 8.W., R. 5. Lawrence, 
of Philadelphia, U.S.A., and J. H. Lukach; re- 
muneration, 10 per cent. on the profits, provided 
that 10 per cent. is paid on the preference shares 
and 5 per cent. on the ordinary shares; but the 
maximum remuncration is to be £1000 per annum 
each, 


1 
1 
1 
1 
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Standard Folding Bed Company, Limited. 


This company proposes to acquire and work 
the letters patent No. 2058, dated February 9th, 
1887, granted for improvements in and relating 
to folding beds or bedsteads, and the combina- 
tion therewith of a dressing bureau or its equiva- 
lent. It was registered on the 21st ult., witha 
capital of £50,000, in £5 shares, whereof 1000 are 
10 percent. preference shares. The subscribersare: 

Preference. 
Edwin Moon, 160, Bethune-road, Stamford-hill, 

ENE UE 5c as oe oe ek! sn 8 00 
*J. W. Vickers, 5, Nicholas-lane, advertising con- 

ka ks ee ee onee we fee on se 1 
*J. B. Palmer, 74, Lady Margaret-road, N., secre- 

ow a ee ee 1 
G. A. Whitcombe, 42, Ansdell-road, Peckham, clerk 1 
J. A. Rose, 61, Trent-road, Brixton-hill, clerk 1 
B. F. Watkins. Hotel Victoria, Northumberland- 

avenue, merchant .. .. .. «. = 1 
W. J. Warner, Maidenhead, clerk .. es os 1 

The number of directors is not to be less than 
three, nor more than five, the first being the sub- 
scribers and Messrs. H. T, McNeale, 113, Cannon- 
street, and Wm. Christopher Ilsey, or his attorney 
in case of his absence abroad ; qualification, forty 
shares, The company in general meeting will 
determine remuneration, 








SoutH Kensincton MuseumM.—Christmas week. 
Visitors during the week ending Dec. 31, 1887:— 
On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m.: Museum, 13,813; mercantile 
marine, Indian section, and other collections, 
7401. On Wednesday, Thursday, and Friday, 
free, from 10 a.m. to 4 p.m.: Museum, 3771. 
Mercantile marine, Indian section, and other 
collections, 3922, Total, 28,907. Average of 
corresponding week in former years, 33,356. 


Total from the opening of the Museum, 
26,151,253, 


AN Ice CRUSHING VESSEL.—Quite a remark- 
able boat is soon to be turned out at the docks 
of the Detroit Dry Dock Company. It is built 
for the Mackinac Transportation Company, and 
is to be used as a car ferry boat. The boat is 
235ft. long, 52ft. broad and 25ft. deep, and will 
be able to carry ten freight cars, or eight pas- 
senger cars, It is, however, as an ice-crushing 
machine that the new boat is expected to be 
remarkable, and her construction is such that it 
will be impossible for soft ice to cling to her 
sides. The propelling power is furnished by a 
compound engine of 2000-horse power, with 284in. 
and 53in. cylinders, having a 48in. stroke, and 
driving a 12ft. wheel. In addition to this there 
is another and smaller engine of about half the 
ae whose chief object is to serve as an ice- 

reaker. It has been found that the easiest and 

quickest way to get ice out of a slip is to back 
the boat into the ice, hold her there with lines, 
and then by working the engine forward throw a 
column of water under the ice, which never fails 
to break it up and drive it out of the slip. This 
fact suggested the peculiar feature of the new 
boat—her two wheels. ‘‘No. 85,” as the new 
ferry is known on the company’s books, will go in 
the ice bows on, and while held there by her 
larger propeller, the smaller wheel—itself 10ft. 
in diameter—will clear the way into theice. The 
top of the buckets of this wheel will be 6ft. 
under the surface of the water, so that there will 
be no danger of its being broken by the ice. 
There are three double-ended boilers, 18ft. 
long by 11ft. Gin. diameter, equivalent to six 
ordinary boilers, They are placed side by side, 
and have two smokestacks, one forward of the 
other, ocean style. Her bow is so constructed as 
to stand the severest shocks, and her bull is 
sheathed with steel plates jin. in thickness, 
Naturally requiring great steering power, a 
special steam steering engine has been designed 
for her by the Manton Steam Windlass Works 
of Providence, R.1. To prevent ber rolling in 
heavy seas, two tanks, holding about 25 tons of 
water each, have been placed athwart-ship. An 
electric light of 2000 candle-light power will be 
fastened to her pilot house. It is expected that 
she will go up to Mackinac this winter to try her 
powers in the ice. The results of her trial trip 
will be looked for with much interest. Mr. 
Frank E. Kirby, of Detroit, is her designer, — 
American Engineer, 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 


*,* When poe have been “‘communicated” the 
name and address of the communicating party are 
printed in italics. 

27th December, 1887. 

17,771. Jure Crorn for Wau Tarestrizs, H. 
Dundee. 

17,772. Optarntnc Hyprocutoric Aci», J. Plummer, 
jun., Edinburgh. 

17,773. Motive-power for Crocks, C. H. Bingham, 
London. 

17,774. SappLe Sprinos, G. Salter and C. J. Holdship, 
Birmingham. 

17,775. Door Locks and Latcues, W. H. Bird, Wolver- 
hampton. 

17,776. Picrure Tickets for Dress Goops, J. H. Sain- 
brook, Manchester, 

17,777. Caimneys, G. Otley, Great Grimsby. 

17,778. Ventcies, 8. C. L. Fuller, Bath. 

17,779. Gas Brackets, J. Parker and H. W. Lonsdale, 
Hull. 

17,780. Drivixc Gear, J. and G. N. Howes, Cam- 
bridge. 

17,781. Rarstnc Carriage Winpows, A. Hawkyard, 
Hunslet. 

17,782. Looms, G. H. Hodgson, Hatifax. 

17,783. Lupricators, J. Loesewitz and G. Maass, 
Berlin. 

17,784. Pocket Instruments, E. Jansen, Berlin. 

17,785. Scissors, E. Jansen, Berlin. 

17,786. Bearrnes for WasHinc Macuryes, R. Brooks- 
bank, Bradford. 

17,787. DepLtex or TripLex Om Freeper, C. H. 
a ea W. G. Clark, and J. Judge, Wallsend-un- 

yne. 

17,788. WHEELBARROWS, D., jun., L., J., and J. Cock- 
burn, Glasgow. 

17,789. Stoves, J. B. Bell, Grantham. 

17,790. Evaporator, J. Reed, North Shields, 

17,791. Corp Fastener, H. J. Allison.—(Z. E. Warner, 
United States.) 

17,792. Fire-aros, A. J, Boult.—(R. J. Hampton, United 
States. 

17,793. Extractine Juice from Cane, W. P. Thompson. 
-(J. H. Man, United States.) 

17,794. Hixces, W. P. Thompson.—(J. Strachan, United 
States.) 

17,795. Sprxnine,D. Proctor, jun., and H. McPherson, 


~ 
auvage, 





London. 

17,796. Hose, L. Roberts, G. C. Scofield, and J. A. 
Caultaus, New York. 

17,797. Sprixas, L. Roberts, G. C. Scofield, and J. A. 
Caultaus, New York. 

17,798. Grixpinc Mitts, H. H. Lake.—(//. H. Coles, 
United States.) 

17,799. Apparatus for Generatine Gas, H. Hutchin- 
son, London. 

17,800. Branpino Boarps, &c., by Heat, T. and W. L. 
Cole, London. 

VetocipepeE Hanpie Bars, &c., J. Jackson, 


17,802. Hay Rack, A. Samson, London. 

17,803. Fish Pirate, W. Bayliss and R. Howarth, 
London, 

17,804. Incanpescent Gas Licutixe, W. B. Wicken, 
London. 

17,805. Trimminos, C. G. Hill, Nottinghamshire. 

17,806. Mitts, R. R. Gubbins, London. 

17,807. eae F. R. Rawson.—(C. Wirt, New 
York. 

17,808. Steam Apparatvs, E. P. Stratton, London. 

17,809. Furnaces for Sme.ttinc Zinc, F. Rigaud, 


on. 

17,810. Sicuts for Firre-arms, J. Manton and C. C. 
Newton, London. 

17,811. CoLtourinc Matters, O. Imray.—(The Favt- 
werke vormals Meister, Lucivs, and Briining, Ger- 
many.) 

17,812. Propuctrion of ExrctricaL CurRRENTs, C. 
Zipernowsky, London. 

17,813. Manuracture of Corsets, R. Ulrich-Vivien, 


ndon. 

17,814. Preservixc Woop, &c., P. L. Quarante and 
C. E. le Revért, London. 

17,815. Compisep Wuips and Canes, 0. Godward, 

mdon. 

17,816. Securinc Ferrvutes, &c., C. P. Hawley, 
London. 

17,817, Venetian Biinps, A. Smith, London. 


28th December, 1887. 


17,818. Return Steam Traps, A. Bradshaw, Accring- 
ton, 

17,819. Sarety Appuiiances, J., J., and T. Barker, 
Manchester. 

17,820. Featuertnc Gear of Fioats, J. Henderson, 

‘ow. 

17,821. UmBrevxas, W. Ross, Glasgow. 

17,822, Stow Motion of Cyuimpers of Carbine 
Enoines, J. W. Nasmith, Manchester. 

17,823. Sawinc Mertats, C, Carter and H. Haley, 

Manchester. 

7,824. CENTRIFUGAL Fans, N. Chandler, Hednesford. 

17,825. VeNEERING Fett Hats, A. Wilson, London. 

17,826, Sores for Horses, &c., C. H. Firth, Leeds. 

17,827. Cueck or Back Pressure Va.tves, A. Brad- 
shaw, Accrington, 

17,828. Macuinery for Spinninc Frax, &e., L. 
MacLaine, Shrigley, Down. 

17,829. Forminc Pornts of Woop Screws, C. D. 
Rogers, Providence, U.S. 

17,830, Device for Hotpine Screw Briaxks, C. D. 
Rogers, Providence, U.S. 

17,831. SELF-aDJUSTABLE Die for SCREW-MAKING Ma- 
cuneEs, C. D. Rogers, Providence, U.S. 

17,832. Water and other Taps, R. C. Sayer, Bristol. 

17,833. PaRarrin Lamps, Isaac Sherwood, jun., and F, 
Sherwood, Birmingham. 

17,834. Cigar Licuts or Fustes, J. Johns, London. 

17,835. Natt Feepers for Box-NaILInc MacHInes, A. 
Bridgman and R, J. Hodges, London. 

17,8386. Construction of PERMANENT Way for Ratt- 
ways, J. Y. Johnson.—(P. Moncharinont, France.) 
17,837. GENERATING Evectriciry from Heat, P. M. 

Justice.—(E. G. Acheson, United States.) 

17,838. TRaversE Catcutator, A. H. Sprang.—(C. J/. 
and C. A. Mountfort, New Zealand.) 

17,839. FLEXIBLE Supports carrying Pauvets, &c., 
for OptarninGc Motive Power, &c., J. Y. Johnson, 
(J. A. Damey, France.) 

17,840. Se.tr-pLacinc Execrric Inpicator, C. D. 
Barker and F. C. Hills, London. 

17,841. Rorary Eneines and Pumps, C. and A. L. 

‘averdon, London. 

17,842. Box for Cicars, J. B. Meier, London. 

17,843. Furnaces, J. G. Galley, Forest Gate. 

17,844. Sourp Letrer-preEss Printing Ptate, J, 8. 
Scott, London. 

17 , PorTaBLe SNow Destructor, P. E. Murphy, 

mdon. 

17,846. TeLepnonic Apraratus, G. L. Anders, J. 8. 
Sawrey, and H. Coleet, London. 

17,847. PROPELLING and STEERING VESSELS, P, A. New- 
ton.—(R. A, Chesebvrough, United States.) 

17,848. Lastinc Boots and SxHors, C. 
London. 

17,849. Corn-rREED Apparatus, M. Bailey, London. 

17,850. Givine Notice of BurninG of Bripge, Cavina 
of a ee of a Switcn, &c., on RaIL- 
ways, W. P. Thompson.—(A. F. Martel, J. B. A. 
Mongenais, T. Brosseau, and M. M. P. Craig, Canada.) 

17,851. Picrure Frames, F, Bestwick and E, M. Min- 
shall, Liverpool. 

17,852. Morstenine Arr, W. P. Thompson.—(Z. H. C. 
Ochimann, Berlin.) 

17,853. GLoves, J. Upsdale, London. 








H. Keats, 





17,854. TricGer Action for Opentne Doors, L. Wacks 
ndon. ‘ 

17,855. ArtiriciaL TeeTH, H, H. Lake.—(D. Genese 
United States.) 

17,856. Detiverine Liquips in Excuance for Coins 
R. Landsberger, London. 

17,357. Cutrine Bricks, R. Haddan.—(E. M. Burr and 
J. W. Stipes, United States.) 

17,858. Uritisinc Waste Steam, &c., G. 8. Loudon, 
London. 

17,859. Diartes and Jorrina Pavers, A. C. Thomson, 
Glasgow. : 

17,860. Stream ConpensinG Apparatus, J. Gilmour, 
Glasgow. 

29th December, 1887. 


17,861. Prixtixe, &c., W. C. and A. F. Hargreaves, 
London. 

17,862. Rack Putters, W. H. 8. Aubin, Bloxwich. 

17,863. Exvecrric,, Enercy of WHeers, R. Haswell 
Hartlepool. 

17,864, Pirve Joint Currine, &c., T. F. Fenney, Yarm. 

17,865. Preparinc Surraces for Paint, &c., W. de W. 
Cater, London. 

17,866. Lue Sais, A. Macandrew, Glasgow. 

17,867. FounpaTions used for Sik Comss, E. Priestley, 
Halifax. 

17,868. Sash Winpows, J. Blackburn, Leeds. 

17 869, Fiusnine CisTERN, J. Howie, Glasgow. 

17,870. Steam Boirers, R. Orr, Glasgow. 

17,871. Reovutatinc the Heicut of Seats, &c., W. H. 
St. Ruth, Liverpool. 

17,872. ALARM Guns, W. Burgess, Malvern Wells. 

17,873. Traps for Animas, W. Burgess, Malvern 


Wells. 

17,874. Looms for Weavine, 8. F. Armitage and Sons, 

ondon. 
17,875. PREVENTING OVERWINDING in CoLLIERIEs, &c., 
A. Bertram, Liverpool. 
17,876. Type-writtnc Macuines, J. W. Kershaw and 
8. Bennett, Liverpool. 
17,877. Gas Lamrs, W. P. Thompson. —(F. Deimel, Ger- 
many, 
17,878. iene &c., Faprics, W. P. Thompson —(W. 
Hampe, jun., Helinatedt.) 
17,879. TRAVERSED Warp Macniye, J. and J. R. Han- 
cock and W. Tatham, London. 
17,880. SeparatTinc Souips frum Liqurns, B. E. R. 
Newlands and J. B. Alliott, London. 
17,881. VELocipepEes, W. Andrews, London. 
17,882. ATTACHING INDIA-RUBBER TIRES to WHEELS, 
H. Osborne, London. 
17,883. CaLkins for Horesuoes, D. Perret, London. 
17,884. Sewinc Macnine Suvetres, A. Anderson. — 
(The Singer Manufacturing Company, United States.) 
17,885. Rarsinc and LoweRinec Seats of OPERATIC N 
Cuarrs, E. Ash.—(C. Ash wad Sons, Berlin.) 

17,886. Lock Nuts, E. Field and F. 8. Morris, Lorcon, 
and H. W. Ibbotson, Sheffield. 
7,887. CrrcuLar Kyittinc Macuiyes, C. de Negi, 





17,888. ELECTRO-MAGNETIC MARINE Governors, G. /, 
Smith, London. 

17,889. SuppLyrnc Ors to Wick Burners, A. J. Eli, 
London. 

17,890. Securrne Cast Metat Pirate Work TOGLTHIT, 
W. Dick, jun., Glasgow. 

17,891. CyLinper Enoryes, H. Jarman, London. 

1 2. PREPARED Gass, M. E. Norris, London, 

3. SweaTinc Batu, Q. 8. Backus,- London. 

17,894. OkNAMENTING Stoves, Q. S. Backus, London. 

17,895. Wixpine the Cops in Sprsninc Macuriygs, J. 
Jorg, London. 

17,896. Heatixc the Ionit1nc Tuses of Gas-mMoToR 





17,8 
(ee 


Excines, C. D. Abel.—(The Gas Motoren Fabrik 
Deutz, Germany.) 

17,897. Butron AtracHMENts, H. W. Petherick, 
London. 

17,898. Brow-prpes, G. F. Redfern.—(Z. Jolicard, 
Franc 


17,899. FURNACES, B. Willcox.—(M. Perret, France.) 
17,900. Specractes, &c., A. K. Bruce and R. Baird, 


jasgow. 

17,90L. Grtprnc the Backs of Books, C. J. Wenster, 
London. 

17,902. TELEPHONE ExcHances, 8. Pitt.—(C. E. Serib- 
nev, United States.) 

17,903. Supptyine FresH WaTeR cn Boarp Suips, J. 
Kirkaldy, London. 

17,904. INK Houpers, C. E. Clark, London. 

17,905. Gatvanic Dry Etements, C, Gassner, jun., 
London. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 


871.248. Car-ax.e Box, S. E. Archer, Saratoga, N.Y. 
—Filed March 6th, 1886. 
Clain.—The combination, with a car-axle box, of an 
oil supply chamber hinged to said box, provided with 
a fastening device, and having an automatic valve in 





371,243] 








its bottom, which allows the escape of the lubricant 
into said axle-box only when there is a jostling 
motion of said box and chamber, substantially as set 
forth. 


$71,253. Execrric Locomotion, LZ. Dajt, Plainyield, 
N.J.— Filed September 5th, 1885, 

Claim —The combination, with the driving shaft 
supporting one member of the driving gear, of an 
electromotor carrying the other member of the driving 
gear directly over the driving shaft, and supported at 
each end on spring bearings, substantially as described. 
(2) The combination, with the driving shaft supporting 
one member of the driving gear, of an electromotor 
pivotted to spring bearings at one side of the driving- 
shaft, and carrying the other member of the driving 


'371,253] 








: ——S a] 

gear directly over the said driving shaft, and adjusting 
devices connected to the motor, and also provided 
with spring bearings, substantially as described. (3) 
In an electro-locomotive, the combination, with a 
friction wheel secured to the driving shaft having 
V-shaped grooves, of a friction wheel secured to the 
armature of the motor having semicircular projections 
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and corresponding pitch, substantially as described. 
(4) The combination, with a truck of an electro-loco- 
motive. of a standard and an electro-dynamic machine 
oer supported thereon, and bearings in said stan- 
dard for the machine, consisting of alternate laminx 
of metal and rubber, substantially as described. @) 
The combination, with a truck, of pedestals E an 

E', pivotally supporting one end of the motor, 


371,253] < fy 





pedestals F, shaft F!, and screw G, adjustably sup- 

porting the other end, whereby the power-transmitting 

and speed-reducing gearing may be nicely regulat 
to maintain proper relations between the parts under 
varying conditions of strain, speed, &c., substantially 
as described. 

371.286. Mecuayism FoR ADUSTING AND RETAINING 
Oxpwnance Sicuts, G. Stuart, Neewcastle-on-Tyne.— 
Filed May 3ist, 1887. 

Claim.—{1) The combination, with the holder A, 
sight bar B, and pinion C, fixed on spindle D and 
gearing with rack on sight bar, of the fixed cone F, 
cone G, sliding along spindle D, milled head H, spring 
J, to press loose cone G up to and against the fixed cone 


371,286] 
Ey — 









F, and mechanism for first drawing back the loose 
cone to disengage it from the fixed cone, and then 
turning the spindle whenever the milled head is 
turned in one direction or the other. (2) The combi- 
nation, with the holder A, sight bar B, and pinion C, 
fixed on spindle D and gearing with rack on sight bar, 
of the fixed cone F, cone G, sliding along spindle D, 
milled head H, spring J, recesses G1, and triangular 
levers L, lying im the recesses and carried by the 
milled head H, substantially as described. 
$71,321. Device ror Rexewrne VaLves anp VALVE 
Seats, G. W. Hollingsworth, Philadelphia, Pa. -- 
Filed June 25th, 1887. 

Claim.—In a device for renewing valves and valve 
seats, the combination, with a clamp and an upright 
of an arm held adjustably on said upright, a socket or 
holder secured on said arm, a valve-cutting tool sup- 
ported in said chuck or holder and provided with a 
central aperture leading to the cone-shaped aperture 


aris | 




















carrying the cutter edges, an arbor held in said chuck 
and passing through the central aperture in said valve- 
utting tool, a spring on which said arbor rests, and a 
set screw for adjusting said spring, substantially as 
hown and descri 
871,333. ExpLosive Sarery Piuc ror Borrers, G. 
W. Layman, J. A. Dempsey, and T. Coppinger, 
Bolivar, N.Y.—Fided January lith, 1887. 
Claim.—{i) An explosive safety plug for steam 
boilers, consisting of a shell or holder, top and bottom 
plugs, and an intermediate explosive charge, substan- 
tially as described. (2) The combination, with a steam 





boiler, of an explosive safety i. fitted in its crown 
sheet, substantially as desc bed. (3) The combina- 
tion of the shell or holder, the upper portion of the 
safety plug projecting above said shell or holder, the 
lower portion of the safety plug, and the interme- 


(371,333) 





diate explosive charge with the crown sheet of a steam 
boiler, substantially as described. 


$71,358. Seconpary Battery, A. Reckenzaun, 
London, England.—Filed July 14th, 1887. 
Claim.—(1) The within described method of con- 
structing secondary battery electrodes, consisting in 
distributing the active material over the surface of a 
body of molten lead, then forcing said active material 
beneath the surface of the molten mass, and finally 
allowing the whole to cool, substantially as described. 
(2) An electrode for secondary batteries, consisting of 
a retaining plate having a series of double concave 
grooves parallel to its edges, and containing therein 
cylindrical pieces of active material exposed equally 
on both sides of the plate, the exposed portions being 


371,358] 











the lateral faces of the cylinders, substantially as de- 
scribed. (3) An electrode for secondary batteries, con- 
sisting of a retaining plate with vertical ribs R and 
horizontal double concave retaining grooves lying in 
the plane of the plate, and having cylindrical pieces of 
active material emt in said poves and equally 
exposed upon both sides of said plate, substantially as 
described. 
$71,361. Conversion oF OLD Rats 1nTo GirpErs, J. 
Reese, Pittsburg, Pa.—Filed February 18th, 1884. 
Claim.—The rolls having the passes, the first con- 


371,361] 





forming to the shape of a rail, the last to the shape of 
a girder, and the intervening ones shaped substantially 
as described. 
371,367. Curota Smettinc Furnace, C. Sahler, 
Cologne, Prussia, Germany.—Filed December 15th, 
886 


1886. 

Claim.—{1) The combination, with a furnace shaft, 
of a vertically adjustable hearth, a vertical boiler pass- 
ing centrally through said shaft and hearth, a furnace 
at the lower part of said boiler below the hearth, a 
smoke flue passing centrally through said boiler, an 
annular chamber in the shaft communicating by slots 


[371367] 


A 





with the interior of the same, a suction pipe connected 
to said chamber and to the smoke flue, and an ejector 
located within said suction pipe and connected with 
the steam boiler, substantially as set f (2) The 
combination, with a furnace having a vertically adjus- 
table hearth, of a vertical boiler located centrally in 
the furnace and passing through an aperture in the 
cover, which is mounted to slide on the outside of the 
said boiler, and the usual box, substantially as shown 
and described. (3) The combination, with a tubular 
upright furnace, of a hearth having lugs, nuts mounted 
to slide in standards provided with slots, through slots 
the lugs and rest on the nuts, screw spindles on 
the standards in which the nuts are mounted, toothed 
wheels on the upper ends of the spindles, an endless 
chain passed over the toothed wheels, a worm wheel 
on one of the spindles, and a worm engaged with said 
worm wheel, substantially as shown and described. 
371,387. Countersink, A. U. Sinith, Seymour, Conn. 
—Filed April 25th, 1887. 
Claim.—The herein-described countersink, consist- 


[371,387] 


ing of a spindle ping a conical head, with a vertical 
recess in one sid¢ extending from the apex upward 
© 





through the cone, one side of said recess being sub- 
stantially in the plane of the axis of the cone, the 
width of the said recess being less than one-half the 
larger diameter of the head, the outer edge of the 
other side of the recess forming a forwardly inclined 
cutting edge, substantially as described. 
371,404. Suprort ror Sprnnina Spinpes, A, Wood, 
Worcester. —Filed June 22nd, 1886. 

Brief.—The bolster constitutes the sole lateral bear- 

ing for the spindle, and is itself loosely mounted with 


371,404] i 
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relation to the rail, a portion of the bolster co-operat- 
ing with devices fixed with relation to the and 
forming a stop to limit the movement of the bolster. 
The object is to neutralise the jar or gyration due to 
an unbalanced load upon the spindle. 


371,436. MerHop oF AND APPARATUS FOR STARTING 
Ecerric Motors, L. Daft, Plainjield, N.J.— Filed 
January 5th, 1887. 

Claim.—(1) The method of starting a compound 
electric motor, which consists in closing the circuit of 
the generator both by the series and shunt coils of the 
field of said wnotor and then cutting the series coil out 
of the circuit, substantially as described. (2) The 
method of starting an electric motor, which consists 
in developing a counter electro-motive force in the 
motor as a compound machine and then converting 
the same into a pure shunt-wound machine, substan- 
tially as described. (3) A compound electric motor 


(371,436] 











having three binding posts, two of which are connected 
to the brushes and the third with one end of the series 
coil of the field magnet, the other end of which is con- 
nected with one of the brushes, substantially as des- 
cribed. (4) The combination of a compound wound 
electric motor having three terminals as described. 
with a switch for closing the circuit through both field 
coils and for cutting the series coil out of circit in suc- 
cession, substantially as described, 


$71,438. Hacx Saw Frame, L. L. Davis, Springfield, 
Mass.—Filed May 2nd, 1887. 

Claim.—(1) A hack saw frame consisting of the back 
and two arms, substantially as described, combined 
with slotted cone-shaped saw clamps, as 7, capable of 
an endwise movement in each of said arms, a nut, as 
10, to operate one of said clamps, and a nut having the 


371,438] 








handle of the frame attached thereto to operate the 
second saw clamp, substantially as set forth. (2) The 
back 9 of the saw frame, having a longitudinal groove 
therein, combined with the arms 8, capable of a sliding 
movement on said back, and the screws 12 in theheads 

said arms, whose ends enter said groove, substan- 
tially as set forth. 


371,460. Puip Enaixe, W. W. D. Jeffers, Ticonderoga, 
N.Y.—Filed February Vith, 1887. 

Claim.—(1) The combination, with the shaft carrying 
the conical grinder, of its annularly grooved end, the 
movable box and bushing, the ways on the extension 
secured to the head, the leading screw and worm 
screw, and the operating worm, whereby the screw 
a be advanced or retracted, substantially as speci- 
fied. (2) The combination, with the central shaft 
having ively diff t di ters, of the grinder 
sections having varying di ters for the pti f 
the hubs of the sections of said grinding cone, sub- 
stantially as specified. (3) The combination, with the 
convidal shell, of the sections adapted to fit therein in 











annular seats provided for the purpose, the said 
sections being provided with flanges two rest in said 


[371.4 








seats and with grinding teeth or ribs, substantially as 
specified. 
371,480. Bevt-suirrer, F, A. Shoemaker, Buffalo, 
N.Y.—Filed July Lat, 1887. 

Claim. (> She combination, with a shifter bar, of 
a shifting te connected therewith, and a shifting 
pawl attached to a movable support, whereby the 
shifting plate is moved in opposite directions, sub- 
stantially as set forth. (2) The combination, with a 
shifter bar, of a shifting plate connected therewith, a 
reper | pawl attached to a movable support, whereby 
the shifting plate is moved in opposite directions, and 
a projection furmed on the movable support and 
en —— the shifting plate, whereby the shifting 
plate is held in position, substantially as set forth, 
(3) The combination, with a shifter bar, of a shifting 
plate connected therewith and provided with locking 
notches, a movable eo) ye provided with a projection 
and adapted to engage in either of said notches, and a 
shifting pawl attached to said movable support, sub- 
stantially as set forth. (4) The combination, with the 
shifter bar C and the movable support I, of a pivotted 
plate E, connected with the shifter bar C and provided 
with inclines y g! and stops A A!, and shifting pawl K, 


371,480] 








pivotted to the support I below the plate E and 
adapted to engage it the stops A A}, substantially 
as set forth. (5) The combination, with the shifter 
bar C and the movable support I, provided with a 
a m, of a pivotted plate E, connected with the 
shifter bar C and provided with inclines 9 11, stops Ah! 

and notches or recesses » »!, formed in the upper end 
of the plate E, in which the projection m engages, and 
a shifting pawl K pivotted to the lower end of the 
movable support I, substantially as set forth. 


371,505. Repucine Vatve, J. W. Hyatt, Newark, N.Y. 
—Filed February 5th, 1887. 

Claim.—(1) The combination, with a fluid valve, of 
a cylinder support, an expanding cylinder formed of 
a series of elastic metal plates connected alternately at 
their centres and circumferences and exposed to the 
variable pressure, and a connection between said 


[371,505] 
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cylinder and valve, the whole arranged and operating 
substantially as herein set forth. (2) The combination, 
with a fluid valve having a rotary stem, of a lever 
attached thereto, a cylinder support, an expanding 
cylinder formed of a series of elastic metal plates con- 
nected alternately at their centres and circumferences, 
and a connection from the cylinder to the said lever to 
— the valve stem, as and for the purpose sct 
forth, 








Navat Encrveer Aprointuents.—The following 
appointments have made at the Admiralty :— 
G. E, Wheatley, assistant engineer, to the Porpoise, 
to date Dec. 24th; H. G. Joh , chief engi , to the 
Camperdown; W. H. Burner, chief engineer, to the 
Vernon, additional; T. Andrew, engineer, to the Rapid; 
J. L. Michell, engineer, to the Stork; A. C. Collings, 
assistant engineer, to the Curacoa, all to date Dec, 28th, 


Epps's Cocoa.—GRATEFUL aND ComForRTING.—“ By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We — me many a fatal shaft by 
keeping ourselves well fortified with pure blood and a 

rly nouris frame.” — Civil Service Gazette. 
Made simply with boiling water or milk. Sold only 
in packets, by grocers, labelled—‘“‘ James Epps & Cv., 
Homeopathic Chemists, London.”—[ApvT.] 
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THE APPOLD BRAKE. McLaren, a possible error of 56 per cent. appeared. 
Naturally this seemed to be tantamount to an assertion 
that the brakes used by the Royal Agricultural Society 
might be 56 per cent. wrong. Messrs. McLaren are, how- 


ever, careful to show that they do not desire this deduc- 





For some weeks an extremely interesting correspond- | 
ence on the action of the Appold brake has been pro- 
ceeding in our pages and in those of other technical 
journals. It was started by Messrs. J. and H. McLaren, 
of Leeds, who sent us for publication a report by Pro- 
fessor Barr and Mr. Druitt Halpin. The facts are very 
simple: Messrs. McLaren sent two engines—one simple, 
the other compound—for trial to Newcastle, and these 
engines ran the prize engines very close. Messrs. McLaren 
doubted the accuracy of the brakes used by the Royal 
Agricultural Society, and when they got their engines 
back from Newcastle to Leeds they began to experiment 
with them. They used two brakes, engravings of which 
will be found in our impression for Dec. 2nd, 1887. One 
of these was a “tail rope” brake, the other was a copy of 
the R.A.S.E. brake, but it was used with a very important 
modification, two springs being substituted for the stops 
against which the compensating levers of the R.A.S.E. 


assertion that there was an error or inaccuracy; 
sufficient in any case to vitiate the results of the 
trial. Now, we have repeatedly said that there is, 
beyond any measure of doubt, a small inaccuracy in 
favour of the engine caused by the action of the 
compensating levers of the Appold brake. But we 
also hold that the fitting of springs to the ends of the 
compensating levers, entirely altered all the working con- 
ditions, and that in so far the report of Professor Barr 
and Mr. Halpin was quite beside the mark, and teaches 
absolutely nothing concerning the accuracy or inaccuracy 
of the R.A.S.E. brakes wel at Newcastle. The test 
which ought to have been carried out was of a different 
brake rests. We need not reproduce the figures obtained | nature. ‘The brake, being as like the R.A.S.E. brake as it 
by Professor Barr and Mr. Halpin already published. | was possible to make it in all respects, should first have 
On these figures Messrs. McLaren base a charge against | been worked with water, as at Newcastle, and a sufficient 
the Royal Agricultural Society, its engineers, and its | number of diagrams should have been taken from the 
judges, of a very grave nature. Not content with the | engine. Then the conditions remaining unaltered all 
publicity furnished by the technical press, they have | round in other respects, a second series of diagrams 
written to the 7'imes, the usual resort of every one with a | should have been taken with tallow aS a lubricant. If 
grievance, and their letters appeared in the issue of that | Messrs. McLaren are right—and we do not say they are 
journal on Monday, the 9th inst. In order that there not — then there would be a very marked difference 
may be no mistake, we here reproduce Messrs. McLaren’s | between the indicated powers obtained with the two 





tion to be drawn, contenting themselves with the | 


how much or how little they do not state, but | 


letter by Mr. Schonheyder which appeared in Lngi- 
neering for July 28th, 1876. It will be eo to 
say here that the tail-end weight may probably be 
about 90 lb.; its amount depending on the co-effi- 
cient of friction between the strap and the pulley. If now 
we suppose the stop in the brake wheel to be removed 
and an engine to begin to revolve and tend to 
raise the weight A, it is clear that the engine would 
| be helped by the weight B, and the net load against the 
engine would not be 3001b., but 300 - 90 = 210lb. In 
the Appold brake the strap entirely surrounds the wheel, 
and a complication is introduced by the fact that 
the tail end of the strap is united to the loaded end. Let 
us suppose that a pull at the end B of 501b. will now 
suffice to prevent A from slipping the strap round the 
| wheel, a less tail weight sufficing, because the strap covers 
| nearly the whole circumference of the pulley instead of 
an arc of 180 deg. Then the load against the engine would 
| be 300 lb. — 501b., or 2501b. But in the Appold brake this 
| 50 1b. is got, not by a separate pulling agency, but by the 
| two ends of the belt being coupled through the medium of 
| the compensating lever. If there were no compensating 
| lever, it is held that the pullof the tail rope tending to cause 
A to descend would be transmitted all round the brake- 
| wheel and would equally tend to cause A to rise, so 
| that the net load on the engine would be 3501b. 
| pulling down, less 50 1b. pulling up, or 3001b. net. The 
| compensating levers, however, reduce the pull down, 
| white they leave the lifting or pull-up effort unaltered, 
| and by so much is the engine helped. Thus, for example, 


own words :—“ With regard to the error in the testing | lubricants, a difference which might, if we are to believe | let the pull down on the tail end of the belt be 501b.and the 
brakes of the R.A.S.E., the Society have been publicly | Professor Barr and Mr. Halpin, amount to 56 per cent. | arms of the compensating levers 10 to 1. Then the net pull 
warned for the last dozen years or so by various eminent | Messrs. McLaren appear determined to spare neither | up will be 501b.and the pull down will be45lb., the remain- 
scientific men—Professor Kennedy, for example—that the | trouble nor expense in a laudable endeavour to get to the | ing 5 lb. being carried by the stop, and the net load to be 
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brakes were not correct ; the seat of the error has been 
repeatedly pointed out to them; and it is matter of 
history that when testing brakes have been required for 
accurate work, such men as Professor Unwin and Pro- 
fessor Barr have been careful to have them constructed 
without the source of error which is found in the brakes 
of the R.A.S.E. We can only assume that, like the public 
at large, the engineers to the Society considered that this 
error which had been so often pointed out was so trifling 
that it was not worth taking into account, and that, in 
spite of such error, relatively accurate results might still 
be obtained. This, however, is a great mistake; for the 
error, instead of being constant, is an ever-varying one, 
depending upon the nature and quantity of the lubricant, 
and the effect of it in every case is in favour of the engine 
—that is, to make the engine appear to be doing more 
than it really deserves credit for, thus accounting for the 
surprising economy supposed to have been obtained at the 
Cardiff and Newcastle trials of the R.A.S.E.” 

This formulates, as we have said, a very grave charge, 
and before going further we may call attention to the 
letter of a correspondent which —— in our pages 
last week, pointing out with truth that none of the emi- 
nent firms who have hitherto competed for the prizes of 
the Royal Agricultural Society have ever questioned the 
substantial accuracy of the Appold brake. 

We have no intention of defending the course taken by 
Sir Frederick Bramwell and Mr. Anderson, who are, after 
all, the persons responsible for the accuracy with which 
the competitive trials of the Royal Agricultural Society 
have been carried out. That forms no part of our duty. 
But we may point out that there is nothing like a con- 
census of opinion as to the amount of error in the brakes, 
assuming that there is an error; and unfortunately for 
themselves, Messrs. McLaren have not taken the course 
which was best adapted to make their case good. They 
say that the results to be obtained with the Appold brake 
may be fairly accurate if tallow is used as a lubricant; 
that they are grossly inaccurate if water is used instead 
of tallow; and that as water and not tallow was used at 
Newcastle, the results there obtained were wrong. The 
first thing to strike any observant reader of the report of 
Professor Barr and Mr. Halpin is that the conditions 
under which they used the McLaren R.A.S.E. brake were 
entirely dissimilar from the conditions under which the 
similar brake was used at Newcastle. These conditions 
were, indeed, so different that, as pointed out by Messrs. 


bottom of the whole matter. They forwarded to us a 
series of interesting diagrams, taken under various con- 
ditions of test. These diagrams we have had carefully 
reduced to one-half the natural size, and they will be 
found on page 24. As, however, these diagrams did not 
contain the information most needed, we wrote to Messrs. 
McLaren pointing this out, and they at once carried out ex- 
periments with the R.A.S.E. brake,and sent us the remark- 
able diagrams marked Tests5and6. To these we shall refer 
presently. Meanwhileitisessentialthat weshould say some- 
thing about the theory of the Appold brake. The engine 
has a cylinder 8}in. diameter and 15in. stroke. 

A great deal of fog seems to surround the theory of the 
Appold brake, and columns have recently appeared on the 


agreed that an error does exist, dispute with each other 
as to what the error is due, to how much it amounts to, and 
how it is to be calculated. The truth is that very little is 
known on the subject as the result of direct experiment, 
and most of the conclusions at which writers on the 
| subject have arrived seem to have been elaborated out of 
their inward consciousness, without any regard for experi- 
mental data. Hitherto the view first advanced, we think, 


| and, until Messrs. McLaren’s experiments took place, we 
| regarded it as substantially correct, up at least to a 
certain point. 
on this theory require the use of lo 
the calculus, and so are not intelligible to those who are 
not well versed in algebra. It is quite possible, however, to 
make the theory comprehensible without the use of formula 
ofany kind. Let us suppose that we havea plain pulley— 
say an R.A.S.E, brake wheel—and that we hang a leather 
strap across it sothat just one half the circumference of 
the wheel will be covered. The wheel is blocked so that 
it cannot revolve. To one end of the strap, say A, we 
hang a weight of 3001b. It is clear that, if nothing else 
is done, the strap will slip round the wheel and the weight 
will fall; consequently we must hang to the other, or tail- 
end B, a second weight, which shall be just heavy enough 
to pull the strap so tight that it shal] not slip. This 
weight may obviously be less than A, because before A 
can fall it must lift B, and also overcome the frictional 
resistance of the strap to slipping on the brake-wheel rim. 
We may refer our readers to Professor Kennedy’s book 
on “The Mechanics of Machinery ” for further informa- 
tion as to how to calculate the true weights, or toa 
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subject, the various writers of which, even when they are | 


by Mr. Schonheyder seems to have found most favour; | 


As commonly stated the calculations made | 
rithms, and even of | 
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| overcome by the engine will be 300lb. — 51b. = 295 Ib. 
| and the error introduced will be § per cent. only, which 
is quite insignificant. Mr. Schonheyder’s words are; 
| ‘‘ The load lifted is equal to the weight (brake load), less 
| the pressure on the fixed ends of the levers.” 
| Now we shall show presently that in the tight of Messrs 
| McLaren’s experiments the proposition we have just 
| quoted must be wrong, if taken without any qualification. 
| But before doing this we may point out that a legitimate 
| deduction from the theory is that no largeerror can possibly 
| be caused by the action of the compensating levers. In the 
| case that we have just quoted, if the tailrope pull amounted 
| to 300 Ib., which could only be if there was no friction what- 
| ever between the belt and the pulley, then the net load 
| against the engine would be nominally 300 lb. — 30 1b., or 
10 per cent., because the strap would tend to raise the load 
and reduce the resistance to the engine by pull- 
ing at the outer end of the compensating lever, 
while the tail end would tend to draw it down and 
increase the load on the engine by pulling at a point 
| one-tenth nearer to the fixed stop. It thus appears that 
| the maximum error that can be iateationek with the 


oe 10 per cent. 
levers as ordinarily used cannot exceed —P&t Cent. 
| r 


| being a constant depending on the coefficient of friction 
| by which the pull on the tail end of the strap A must 
always be less than the pull on the loaded or leading 
end A. 

As we have said already, until quite recently we have 
always accepted Mr. Schonheyder’s views as correct. Let 
us now see how this theory will fit in with Professor 
Barr and Mr. Halpin’s report, which will be found in full 
in our last volume, page 460. Working the R.A.S.E. brake 
with springs on the top ends of the compensating levers, 
we find that the brake load was 381 Ib., while the pull on 
the springs, that is to say “ pressure of the fixed ends of the 
levers,” was 3131b. According to Mr.Schonheyder, and, we 
may add, according to our own views held hitherto, if we 
deduct 313 from 381, we have the net load against the 
engine, or 68lb. But this is equivalent to 5°33 brake 
horse-power only, while that actually exerted is given by 
Professor Barr and Mr. Halpin as 19°l-horse power, or 
nearly four times as much. It seems to be clear, there- 
fore, that the ideas hitherto very generally received on 
this subject must be rejected, and it is, we think, easy 


enough to see that practical working conditions of a brake 
'are not methby them. After all, this question of pull on the 
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opposite ends of the brake strap can in no direct way 
affect the resistance offered to the engine. It is purely a 
question of tension in the strap, with which the engine 
has nothing whatever to do directly, and it only plays any 
part in the whole performance, because whether the brake 
load shall or shall not fall is entirely a question of the 
tension of the strap and of the coefficient of friction 
be*ween it and the brake wheel. The way in which this 
question of strap tension is mixed up with the load 
against the engive is doubtless one reason why the whole 
subject is involved in perplexity. If we hold to what we 
may term the tail rope—or shall we say Schonheyder— 
theory, we are led to very curious conclusions. Thus it may 








No. 1 TEST. 


DiacraM Set No. 1.—Time, 1.5 p.m., Dec. 14th, 1887. 




















| 

_ the tail-rope brake used in one of their experiments by | the difference between the tail-end pull and tl i 

| Mr. Halpin and Professor Barr. In that brake the | end pull is proved, to a certain ak by he fet tne 
| tail rope was kept tight by a spring fixed to a/ when a brake strap is slack the weight may be raised by 
| beam overhead, and by just so much as this spring | tightening the strap. ’ 
| pulled by so much was the engine helped, and so} Our readers may here very naturally ask us how we 
| an extra load equivalent to the pull had to be added | now think the net load on the brake should be calculated 
to the leading or loaded end of the brake strap. If and we frankly reply that we do not know. None of the 
this spring could have been fixed to the brake strap methods which we have tried satisfy us when tested by 
_instead of to something outside it, then no addition the results obtained by Messrs. McLaren, which are the 
would have been needed, because the stress on the two | only data available. It is quite possible to calculate the 
ends would have tended to pull the brake strap round in | net load, for instance, until the brake wheel revolves; but 
| opposite directions. It is er that in some of then all is chaos. Let us, for example, consider the dia- 
Messrs. McLaren’s experiments the pull on the innerends | grams to which we have referred as being taken by Messrs. 


TEST No. 3. 
Diacram Set No. 7.—Time, 3.11 p.ii. 



































































































































Cranked compensating levers, as shown in sketch, Fig.1; ———_——_——__—_—_,- Straight c ati 
tt rankec ers, cetch, ; Straight compensating levers, as per sketch, Fig. 2; water run on the inside of the bra vheel ¢ 
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cumference of circle for spring balance, 10°2ft. 3: steam in boiler, 125 Ib.; load on brake, 381 Ib ; circumfer- | 
ence of brake, 17°4ft.; pull on spring balance, 82 1b.; cir- 
e cumference of balance circle, 10-2ft. 
N 
4 3 
average press average press) | Py 
38-5 per sq inch 41:1 per sq inch se 
x ott ' 
a mean 59-4 : 
| Ser No. 2.—Time, 18 p.m 
J Water run on outside of wheel as above ; speed, 152 revs. iis Ser No. 8.—Time, 3.13 p.m. 
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wessure in boiler, 1251b.: toad on brake, 8811b.; circum- A ee ee eee wheel lubricated with tallow; speed, 145 revs, per 
ween PET pe haa 17-4ft.: pull on ‘spring ‘balcnes / _ minute ; steam in boiler, 125 1b.; load on brake, 381 lb.; a 
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be argued that the pull of the tail end cannot be | of the compensating levers amounted to over 3001b., which | McLaren sped at our suggestion. Here we have a 
brake worked without any change of condition or of load, 


transmitted backwards to the leading end, and this we are 
certain is quite true so long as the brake is at 
rest ; but the straps of the brake are of hoop iron, so that 
there is practically no elasticity, and it seems to be more 
than probable that as soon as the brake starts the various 
parts settle down, and that the tension due to the 
tightening screw is equally distributed, so that the pull 
on the two ends of the strap due to the action of the 
tightening screw will be the same or nearly so. On this 
point, however, it must be admitted that there 
is no definite experimental data available. If, how- 
ever, this is the case, then an entirely new aspect 
is put on the matter. It will of course be seen 
that there is nothing in common between this and 





| would represent a tail-rope pull of 3000 Ib., the brake 
| load being about 300 Ib. In this case, then, the net 
| pull-up helping the engine must have been 3000 lb., 
—_ the pull-down ers d the engine was 2700 lb. 
plus the brake weight ; and consequently there could 
|have been no load whatever on the engine, which 
|is manifestly absurd. It is also clear that in this 


save that tallow is used as a lubricant in one case and 
water in the other; and what is the result? Why, that 
with tallow the engine indicated 36-horse power and 
with water 28°9-horse power, or a difference of 21 per 
cent. Are we, then, to accept it as proved that the 


R.A.S.E. brakes were 21 per cent. wrong? There is 
and it is 


‘case, if such a pull on the tail rope was necessary | nothing whatever to justify such a conclusion, 1 
/to prevent the brake from slipping, then all that has | easy to see that they could not have been wrong to this 
| hitherto been written or said or known concerning friction | extent. For the brake horse-power of Messrs. McLaren's 


single cylinder engine, that actually used in taking the 
diagrams we give, was 16976, while the indicated powet 
was 23°43, or, omitting fractions, a difference of 6-H.P. 
If the load actually carried by the engine was, thanks to 


| brakes is wrong, and that what we may term the tail- 
| rope theory of alos as laid down by Rankine, Kennedy, 
and others, does not apply to Appold brakes. What we 

have said about the force tending to help the engine being 
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the use of water, less than 17-H.P., then the disparity 
between the indicated and the brake horse-power 
must have been greater than we fancy was possible. 
Messrs. McLaren hold that such a comparison is not fair, 
fur reasons Which they give in another place, and we have 
no hesitation in saying that we regard the statement that 
the engine indicated 23-horse power with very great 
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doubt. If, however, there was a mistake made here, then 
we are only so much the further from arriving at the 
truth. But Messrs. McLaren must not expect that 
reference will not be made to the Royal Agricultural 
Society’s figures, for these are just what they themselves 


criticise. 
discussion. 
We shall not further extend this article by commenting 
at length on the diagrams and particulars under which 
they were taken, which will be found on page 24. It ma 
be well to explain that the spring balance referred to is 
fixed to the inner ends of the compensating levers. As 
the coefficient of friction was reduced, the pull on the tail 
springs augmented, because the brake strap tension aug- 
mented. If our readers will calculate the diagrams for 


They constitute indeed the text of the whole 


themselves they will see at once that there are cer‘ain | 


discrepancies in the results, which render it difficult to 
draw any but general conclusions. One 
notice, namely, that the brake carried a much heavier load 
than was used at Newcastle, being 381 lb., while at New- 
castle it was 233°75 lb. Much stress has been laid on 
the record taken by the Mosscrop recorder during the 
experiments made by Professor Barr and Mr. Halpin. 
We give a reduced fuc simile. It will be found well 
worth examination. It will be seen that the power line 
during one test rises continuously. Why? The steady 
influence of tallow and the unsteady influence of water 
are clearly shown. 

In conclusion, we may call attention to the fact that, 
after all, the error in the R.A.S.E. brakes is an error 
common in character to them all, and it has to be shown 


not only that the error existed at Newcastle, but that it | 
operated to the disadvantage of one competitor more than | 


to the disadvantage of another competitor before it can 
be inferred that any one got scant justice. The true 
point of interest about the whole controversy is the state- 


int is worth | 


ment that by the proper use of water on a brake the 
| friction between the blocks and the wheel rim can be 
enormously reduced, which Messrs. McLaren explain by 
saying that, thanks to capillary attraction, or some other 
cause, the water intervenes between the blocks and the 
wheel, and totally prevents contact. The blocks are then 
virtually afloat, and the friction is comparatively small. 
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We think that the thanks of engineers in general are 
due to Messrs. McLaren for the investigation they have 
carried out, which, however can only be the beginning of 


an exhaustive inquiry into the whole question. The 
Institution of Mechanical Engineers, which has done so 
much to enlighten us on questions connected with friction, 
= do well to begin where Messrs. McLaren have left 
off. 





No. 5 TEST. 


With cranked compensating levers, same as 
former tests. 
Ser No. 1. 


time, 5.7 p.m. 


MEAN 46 LBS 


Steam pressure, 125 lb.; revolutions per minute, 153; 


used on 


side th 
rim. 
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Ser No. 2. 






time, 5.12. 





MEAN St LBS 


Steam pressure, 124 1b.; revolutions per minute, 153; 


in between the blocks and the rim. 


Steam pressure, 1251b.; revs. per min.,143; time, 4.50 p.m. 





No. 6 TEST. 


Same weight, and all other particulars about the brake 
the same as test No. 5, except that tallow was used out- 


ne brake wheel and 7 lb. of water run inside the 
This water mixed freely with the tallow, getting 








Set No. 4. 


MEAN 57°1 LBS 
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MEAN 355 °SLES : 
MEAN 53:7 L8S 

















Ser No. 3. 


time, 5.17 p.m. 






MEAN 498°7 L&S 





Steam pressure, 125 1b; revolutions per minute, 158; 


Ser No. 5. 


Steam pressure, 125 Ib.; revolutions per minute, 143; 


5.45 p.m, 





MEAN 52°6 LBS 
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Set No. 6. 


Steam pressure, 1241b.; revolutions per minute, 144; 


time, 5 50 p.m. 








MEAN §6'8 LBS 


MEAN tent 








MEAN S54 LBS 

















BURNLEY CORPORATION WATERWORKS. 





Tue water famine of the summer of 1887 was felt very much 
by many of the towns throughout the kingdom, and amongst 
these was the town of Burnley, in North-east Lancashire, The 


computed population of that town is 75,000, and the water | 
supply consists of the following, viz.—Swinden reservoir, No. 1, | 
116,000,000 gals.; Swinden reservoir, No. 2, 32,000,000 gals.; | 
Lee Green, compensation, 22,000,000 gals.; Hecknest, 20,000,000 | 


gals. The daily consumption is 1,900,000 gals., or equal to 
100 days’ supply. The average annual rainfall up to last year 
was 40°94in.; but during the year 1887 it was only 28'46in. The 
average daily supply is 17 gals. per head. In 1882 the Corporation 
decided to go to Parliament for powers to construct additional 
worksincludinga reservoir at Cant Clough,situated about 34 miles 
from Burnley ina south-easterly direction, the reservoir to hold 
264,000,000 gals. Power was obtained for these works in 1883, 
the estimated cost being between £60,000 and £70,000. The 
necessary contracts were entered into between the landowners 
and the Corporation, and the works subsequently let to Messrs. 
Fotherby and Kyan, contractors, of Burnley. 

During last summer the resources of the Corporation were 
sorely taxed for a sufficient supply of water, and although a 
small temporary receiving tank had been made inside the site of 
the new rservoir, and a large quantity of water thus conveyed 
in part permanent and temporary iron pipes to the town, 
still the supply was diminishing so quickly that the Corporation 
found it necessary to lay a length of 1141 lineal yards of 8in. 
diameter pipes from the nearest service pipe in the town toa 
stream called “Thursden Stream,” from which an additional 
daily supply of 300,000 gals. was obtained. The inhabitants 
were given an intermittent supply of two hours per day, and 
although the Corporation managed to tide over a very anxious 
time, _ inconvenience was experienced by the inhabitants 
generally, on account of the very limited supply of one of the 
chief necessaries of life. The works at Cant Clough consist of a 
reservoir covering an area of about 38 acres, with an embank- 
ment 80ft. high at the deepest point and 400 yards long, with a 
width at bottom of 500ft. The puddle trench is about 190ft. 
deep at the north end, and varies from 150ft. to 7Oft. 


at the south end, the bottom of the trench being stepped up 


| from about two-thirds of its length from the north to the end of 

the trench at the south. The bottom of the trench is hard 

shale, and is 15ft. wide in the centre, and tapers to 7ft. wide at 
| each end, and up to the present time about 37,000 cubic yards of 
| puddle have been put in, and to complete the trench about 
25,000 cubic yards are required with a further quantity of 
16,000 cubic yards for the puddle wall, making a total of 78,000 
cubic yards, the width of the puddle wall being 5ft. at top bank 
level. An extensive stone toe is being formed to the inside 
slope of the embankment, 15,700 cubic yards of stone already 
having been placed in position, and to complete this a further 
quantity of 6000 cubic yards of stone are required. About 
100,000 cubic yards of earth have been tipped to bank, 200,000 
cubic yards more being required to complete it. The tunnels 
have been completed, one being 6ft. internally and the other 7ft., 
of horseshoe shape, the length of the former being 370ft. and the 
latter 243ft. 2210 superficial yards of 9in. brickwork have been 


| 
| 
| 
| 


being from the Burnley Brick and Lime Company’s works, and 


Tunnel. The bays forming the inlet and outlet to the tunnels 
are composed of massive ashlar work. The water ladder, gauge 
basins, and outlet channels are completed, the bye-wash not yet 
being commenced. The valve shaft has been carried down to a 
depth of 158ft. below the invert of the tunnels, and is 22ft. by 
16ft., rectangular for the bottom length of 128ft., where there is 
a set off, and the shaft is then carried up to top bank level, 75ft. 
by 35ft., also rectangular, the total depth of the shaft, when 
completed, being 220ft. and, will contain 6000 cubic yards of 
brickwork. 

On September 16th, 1887, the puddle trench at a point 
between the centre of the trench and the south end col- 
lapsed for about 100ft. in length, the depth at this point 
being 126ft., the puddle having been put in within 56ft. of the 
surface level. This collapse was not unexpected, as a general 
settlement of the adjacent ground on the easterly side was 
observed several days before. This settlement is attributed 
to a bed of quicksand which existed on the east side of the 
trench at the level of the puddle, or 56ft. from the surface, and 
| this quicksand gradually drained itself into the open puddle 
trench and was pumped out along with the water in the trench. 





used in the construction of these tunnels, the whole of the bricks | 


are similar to those supplied by the same firm to the Mersey | 


Above this quicksand was a bed of puddle, when, on the trench 
being re-excavated and the east side examined, it was found to 
have bodily settled to adepth of 15ft. The re-opening of this 
portion of the trench occupied about five weeks, and it was 
found necessary to slope the sides of the top 20ft. to a slope of 
1 to 1, the width at top thus being about 50ft. The puddle 
will be carried up its original thickness—about 10ft.—and the 
triangles formed between the slopes and the sides of the puddle 
will be filled in with earth specially selected. The water in the 
trench has been overcome, only one pulsometer now being 
employed. The works are progressing very favourably, about 
500 men being employed when the works are in full swing, and 
it is expected the reservoir will be completed in about eighteen 

months, having been now three yearsin hand. The level of the 
| top bank is 929ft.; top water, 924ft.; bottom of invert of tunnels, 
| 864ft.; bottom of reservoir, 854ft.; and the centre of the town 
of Burnley, 376ft. Messrs. Filliter and Rofe, of Westminster 
and Leeds, are the engineers, Messrs. Fotherby and Kyan, con- 
| tractors, and Mr. Nicholson, contractors’ engneer. 


| 
| 
| 
| 
| 


| 
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| InpIAN RaiLways.—The guaranteed Indian railways comprised — 
| attheend of the year 1886—3923 miles, divided among five joint-stock 
| companies, viz.:—The Great Indian Peninsular ; Bombay, Baroda 
and Central India ; Oudh and Rohilcund; Madras, and South 
India. With the exception of the latter, which is metre gauge, 
the whole are broad-gauge Jines. The total outlay at the end of 
the year was £55,517,215, and the average per mile Rs. 1,51,667 ; 
the broad ga having cost Rs. 1,68,392 per mile, against 
Rs, 67,945 for the narrow track. Compared with 1882 the net 
earnings of theguaranteed companies advanced from Rs.2,89,35, 246, 
vo Rs. 3, 65,26,592 in 1886, the increase being equal to nearly 26} 

r cent., and the net loss to the State, which in 1882 amounted to 
Re. 28,32,035, was turned into a gain of Rs. 15,91,077 for the year 
1886. But these figures do not include the State charge for control, 
nor the loss of land revenue on land made over to the companies, 
amounting forthe year to Rs. 3,72,164, and Rs. 15,773 respectively. 
The total cost to Government on these two accounts from the 
commencement of operations to the end of last year was 
Rs. 98,10,928. The loss by exchange on guaranteed interest paid 
by the State at the contract rate of 1s. 103d. and the average for 
the year of Is, 5°963d. amounted to the very large sum of 
Re, 77, 94,503. 
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HANSELL’S STEEL TRAMWAY WHEELS. 
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HANSELL’S STEEL TRAMWAY WHEELS. 





Tue wheels illustrated by the accompanying engravings are 
made by Messrs. Hansell and Co., with a view to providing a 
tramway wheel with a readily renewable tire. The wheel is of 
very simple and ingenious design, and consists mainly of two 
parts, the body with spokes and the tire. The spokes and boss 
are cast in one piece of Hansell’s mild crucible steel, each spoke 
being made with an elongated oval opening formed by dividing the 
spoke into two parts for a part of its length. The opening as 
made has a width at the centre and each side of the opening 
sufficiently bowed to give a considerable extra length to the 





spoke when the bow is reduced by pulling the two parts together 
by the bolts and nuts shown. That is to say, the chord of the 
are described by either side of the opening is sufficiently 
increased in length by reducing its versed sine to cause the 
spoke to lengthen enough to fit tight in the tire. When used as 
brake wheels the ends of some of the spokes have a small pro- 
jection, which is caused to take into small depressions made in 
the tire. A rolled steel tire is used, and an old one can be 
replaced by a new one without taking the body off its axle, and 
by the screwing up the bolts in the spokes more or less adjust- 
ments may be made. The wheel is called the “ National.” 





LAUNCHING THE TORKHAM BRIDGE IN INDIA. 





TxE following from an article by Mr. Oscar Ollenbach, in the 
Indian Engineer, describes a method of launching rivetted 
girders that may be of interest. 

The Torkham Bridge carries the Hernai-Bori road, a branch of 
the Dera Ghasi Khan-Peshin road, over the Meheob river, near 
the mouth of a narrow rift, or tangi—the local appellation. As 
the road had to cross over from one to the other of the preci- 
pitous and parallel faces of this rift, and at its lower end it was 
necessary that the bridge should be laid in a direction making a 
large angle with that of the road, the approaches were neces- 

arily laid out in sharp curves. 
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LAUNCHING 


The bridge is designed to carry a 10ft. roadway on the upper 
booms of the girders. It consists of three spans of 16ft., 
673ft., and 20ft. in the clear respectively. The centre span 
consists of open braced girders, the others of rolled beams. The 
contractors are Messrs. Richardson and Cruddas, of Bombay. 
The Meheob river is subject to high and violent floods, whose 
waters rush down with velocities occasionally exceeding 20ft. 
per second. It is superfluous to remark that staging of any 
description could not possibly stand so formidable a rush, nor 
would it be safe to build up the girders in the river bed. 

There only remained the second method, and here a difficulty 
presented itself in there being insufficient room for a single 
girder to be built up in line with the bridge. This could be | 
obtained by cutting into the rocks, but only for the length of | 
one girder. This necessitated the girder being supported at the | 
outer end, when nearly half of it was drawn over the outermost 
support, t.e., over the pier. To effect this it was proposed. to | 
pass a wire rope across the span, and having the outer end of the 
girder attached to this rope, any support that would be required | 
could thereby be given. The girders were to be built on the | 
road level, as otherwise a large amount of rock cutting would be | 
required, which is an expensive item here. The preliminaries 


being decided upon, the details were carried out in the follow- 
ing manner : Two spots were chosen for the supports of the rope, 
one 25ft. above the road level on the side where the girder 
was to be built ; the other on the opposite side of the river ata 





distance of 200ft. from the first, and ata height of 10ft. above 
the road level. On the higher side two pairs of rails were let 
into holes drilled into the rock at a distance of 5ft. apart ina 
horizontal line. On the lower,a bunch of rails in the shape of 
an inverted cone was also imbedded in rock. The rails forming 
this cone were kept apart by means of a wooden plug and | 
weights, One end of a jin. diameter iron wire was then coiled 

round the two pairs of jumpers, and the extremity secured to a 

coil by means of clips. These clips are very simple. A piece of 





A GIRDER. 


rod iron, U-shaped, has a screw-thread cut on each of its’arms. 
The ropes are passed within these arms, and a piece of flat iron 
then placed over the ropes and held down firmly by nuts. 
These work admirably. One end of the wire rope being secured, 


toa loop of hemp rope, which was practically untwisted and 
then wrapped on to the wire and to the bunch of rails with the aid 
of achain. In this way the wire rope could be drawn up to any re- 
quisite degree of tightness. The hemploop never slipped, andonly 
once gave way when the strain exceeded five tons. Of course 
before being thus taken up a traveller and pulleys were passed on 


to the rope, so that the girder should be carried by them, and | 


by them its weight would be transmitted to the rope. After this 
the free end of the rope was coiled round the bunch of 
rails and then drawn taut with the aid of pulleys and secured 
by clips. Ina similar manner a second rope was secured, care 
being taken that the two ropes should hang evenly. The versed 


| sine of the curve formed was allowed to be 85ft. When this 


was completed, the ropes were each tested with a weight of two 
tons, i.¢c., the weight of half a girder. The result being deemed 
satisfactory, the launching was taken in hand. It should have 
been mentioned that the fitting and rivetting of the girders 


went on simultaneously with the arrangements for launching, 
The second girder, for want of room, had to be built away from 
the first, as shown in sketch. 

The details of fitting up need hardly be mentioned here, 
Suffice it to say that a camber of *12ft. was given for a girder 
of 72ft. length, that is a proportion of g}y. LT always filled up 
each rivet-hole with the rivet which would eventually be closed 
in it, using as few nuts and bolts as possible. If this precaution 
be observed, there is less fear of the work being scamped by the 
rivetters when your back is turned on them, as the rivets will, if 
properly heated and well hammered, fit evenly, and completely 
fill the holes. If not, they will be loose throughout, and will be 
easily detected with a stroke of ahand hammer. The wedges were 
now removed, and an olive wood roller placed under the centre of 
the girder. The roller consisted of a solid cylinder of wood, of dia- 
meter 6in., and length 2ft. Olive wood was selected for this, as 
when green it is capable of offering great resistance to crushing. 


FLIES 





The roller was allowed to rest on a row of planks placed under 
the girder, so that the resistance due to friction in rolling the 
girder might be reduced toa minimum. The outer end of the 
girder was then lifted up by the aid of the screw-jack and the 
wire ropes drawn down as low as possible by ropes and pulleys. 
A chain was passed under the girder top boom and over the 
hooks of the travellers, and when the jack was lowered, the end 
of the girder was found to be supported by the ropes. To 
prevent the chain cutting into the boom plates, blocks of soft 
wood were packed under the iron and between it and the chain. 
By the weight of the girder the chain was pressed into this 
wood, which was an advantage, as the chance of the chain 
slipping off it was thereby greatly reduced. A rope was then 
attached to the inner lower end of the girder and passed over a 
couple of jumpers let into the rock behind, in such a manner as 
to form a sort of figure 8. This rope was paid out a little at a 
time, and was used only after more than half the girder was 
launched. Its object was to prevent the girder going vut with 
arnn. Asecond rope was attached to the upper boom at this 
end and then passed over pulleys, which hung on the wire rope. 
Its object was to steady the girder whilst rolling forward. A 
third rope was now passed through the travellers and across tu 


Fic 4 





the crab winch on the opposite bank. This completed the 
arrangements, and orders were given to commence hauling in 
the rope attached to the crab winch, which was drawn up and 
had to be subjected to a good strain before overcoming the 
inertia of the girder. When this was overcome the girder ran 
forward briskly, at first a distance of 3ft., but later on only 6in., 
t.e., the pitch of the rivets on the bottom flange. In this 
manner the girder was rolled till its further end was 
nearly over the small span. The roller was then taken 
away and a thin jumper substituted for it. The girder 
was then removed over the remaining few inches to the 
very extreme point to which it could go safely without 
dropping down beyond the pier. Blocks were built up under 
the girder and on the pier in a double row, one for the jack to 
rest on and the other for the girder. The jack was then wound 
up and the girder lifted thereby. The last plate was removed 
and the girder lowered 3ft. After this, theotherend of the girder 
was lifted up a couple of feet, till the ropes above it became 
slack, the chain was then removed from off the travellers, and 
this end of the girder lowered to nearly the bed level, then 
traversed nearly into position. Afterwards the end first lowered 
was put nearly into position. 

The second girder was now taken in hand. Being built apart 
from the ropes, it had first to be placed under them. This was 
accomplished by placing the girder on rollers, and drawing for- 
ward till a part of it was brought under the ropes. It was 
then slung on to the ropes and drawn still farther forward till 
the outer edge was drawn nearly over the first pier. The rollers 
were then removed, and planks placed one upon another put 
under the girder in a direction somewhat transverse to it. 
Ropes and pulleys were attached to the lower boom and jumpers 
on the hillside; with their aid the girder was moved sideways, 
the planks sliding one on another. The rolling operation was 
again repeated, and the second girder was placed nearly in posi- 


the other was drawn up by means of a differential pulley secured | tion, The final position was attained by placing the girders 
‘ eeeclcoms npr ys ; hen 


again on jumpers, as rollers resting on the bed stones, and 
pushing forwards or backwards with levers. The cross bracing 
was then fitted on, as also the roadway plates on the top bvoin. 
The camber was finally measured, and found to be 0°10tt., that 
is, a loss of only 0°02, which is very satisfactory. 








Tue Admiralty have instructed Mr. F. M. Cotton, 
their resident engineer, to survey Platter’s Rock, in Holyhead 
Harbour, with a view to its entire removal. The disap nce of 
this dangerous obstacle would render Holyhead one of the safest 
and finest harbours in the world. It is estimated that the remova 
would cost £1,000,000. The execution of this work would do more 
than anything else to help the London and North-Western Rail- 
way to develope the shipping trade at Holyhead, and intercept 





much of the business which now goes to Liverpool, and may go 
through the canal, 
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DIFFERENTIAL COMPENSATING PUMPING ENGINE, WESTON-SUPER-MARE. 
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RAILWAY MATTERS. 


Tue stables belonging to the Tram Car Company at 
Meriden, Connecticut, have been burnt down, and eighty horses 
p2rished in the flames. This is the second great loss of horses by 
American tramway companies within a short time, and will make 
them look to mechanical means of propulsion. 

Tue extension of the Canadian Pacific Railway to Sault 
St. Marie, in Michigan, having now becn completed, the first through 
freight train, consisting of nineteen cars laden with flour, passed 
through Canada for Boston on Monday. The extension opens up 
the quickest freight and passenger route from the Mississippi River 
to New England and Great Britain. 


Ir is stated that the London and North-Western Rail- 
way Company has purchased the Anderton Old Hall estate between 
Horwich and Adlington, for the purpose of removing thereto a 
portion of the extensive works at Crewe. The tenants on the 
estate were informed at the last rent audit that their land would 
be required at an early date. The portion of the works which it is 
contemplated to remove from Crewe is built on leasehold land, and 
this lease will shortly expire. 


Sreakixe of bridge construction during the past year 
in America, the Hugineering News says:—‘‘The year has been 
remarkable for the number of short spans replaced by plate girders 
or iron trusses, This is one of the most important changes in prac- 
tice. The long span bridges are reasonably sure to be built with 
some approach to the best usage, but it is the little ones that are 
most pernicious. A further notable advance in this direction is 
that of the Pennsylvania in the use of stone arches for short spans.” 


A cCOLLIsIoN occurred this week on the Union Pacific 
Railway, by which a goods train ran into the rear of a passenger 
trein near Cheyenne, Wyoming, and set some coaches on tire. Two 
emigrant coaches were destroyed ; two children were burnt to 
death, and ten persons injured. Many passengers were badly 
frozen, the thermometer standing at 20 deg. below zero, The train 
conductor went mad from the appalling sight and ran away. It is 
believed that he has since died from exposure among the moun- 
tains. 

Tue German railroad authorities have under consider- 
ation a proposal to build larger freight cars, with a view to afford 
producers, especially colliery owners and ironmasters, the relief they 
ask for in the matter of rates of carriage, without diminishing the 
profits of the carriage of these goods. The Mulroad (razette says 
it is proposed to use cars having a carrying capacity of from 20 to 
30 tons, in place of the present 10 ton cars. The question was 
mooted a year ago, and his been forced on the attention of the 
railroad authorities by manufacturers of all classes. 


THE Western of Switzerland Company has decided to run 
“‘street-car trains” between Geneva and Nyon, on the plan 
adopted in various parts of France and Belgium. The trains, of 
which there will be tive per day, will run in between the regular 
existing service, will travel slowly, and stop to take up passengers 
at any point of the line. The object of this innovation is to pre- 
vent the formation of a parallel street-car line which would com- 
pete with the existing railway. The Railroad Gazette, speaking of 
this, remarks that the average American, however averse to walk- 
ing, would hardly wait two hours for a street car to come along. 


Tue American Railroad and Engineering Journal says: 
—‘‘The trunk lines have agreed to adopt the new plan of charging 
for car service recommended by the Car Accountants’ Association, 
and with this —— there is little doubt that it will be uni- 
versally adopted. Under the new plan, as we have already noted, 
the simple mileage charge is replaced by a charge based about two- 
thirds on mileage and one-third on time. On the face of the 
matter this may seem to be complicating matters; but the new 
charge is very easily computed, and has the great merit that it 
enables a car to earn something when it is not in motion, and at 
the same time makes it an object to the company receiving it to 
return it as soon as possible. Under the old system this motive 
was entirely lacking.” 


A SCHEME is now on foot for the purchase by a com- 
pany yet to be formed, of the old Shrewsbury and Potteries Rail- 
way, now closed, to put it into thorough repair, and to re-open it 
for traffic between Shrewsbury and Llanymynech, to erect a new 
and greatly improved station at Abbey Foregate, and to continue 
the line by an entirely new route through Uffington, Shawbury, 
and Hodnet to Market Drayton, where it will join on to the 
Stafford railway system. To put the old line in a good state of 
repair would cost but little, and the new line, which will be thirteen 
miles long, would cost probably £12,000 per mile. If the Bill for 
this purpose passes, it will admit the Midland and Great Northern 
into Shrewsbury. This line has been in the hands of liquidators, 
or receivers, or trustees for years, and although it has been known 
that the line was one of great public convenience, nothing effective 
_ been done until recently towards placing it on a working 

ooting. 


THE American Engineer.ng News says the Baldwin 
Locomotive Works turned out 593 locomotives last year up 
to December Ist, and the whole number will probably be 653, 
which we believe is considerably the largest output ever turned out 
in one year. Up to 1880 the largest output by far in one year was 
518, which was then regarded as phenomenal. All this work has 
been done with hardly any over-time work, although the remark- 
able e'ectric light plant of 2700 lights, the largest at any one works 
in the world, gives all necessary facilities for it. Among the 
oddities which have been turned out have been a small vertical 
boiler tramway car for Tokio, Japan (made lower height than here, 
because of the small Japanese stature); a similar one to run over 
the Niagara Suspension bridge, a lot of 20 x 24 engines with 
Belpaire fire-boxes for the C. B. and Q., and some more with the 
vast Wootten fire-boxes, 8 x 8ft., for the New Jersey Central. 
Practice as to driver brakes seems to be still a good deal mixed, 
the Eames and especially the American having a very considerable 
patronage, as well as the Westinghouse. A force of thirty-five 
draftsmen is kept constantly employed, which sounds like a good 
many, but after all it allots but one draftsman to nineteen engines, 
which is hardly more than two week’s work of one draftsman per 
engine. 


A RAILWAY accident occurred at Scots Gap Station, on 
the North British Railway, on Saturday evening last, causing 
damage to rolling stock and merchandise, though happily being 
without injury to or loss of life. It appears that a goods train 
going to Rothbury reached Longwitton about 5.30, when the guard 
in charge uncoupled two or three wagons next to the engine, and 
was busy having them shunted into Longwitton siding. It was 
then observed that the remaining portion of the train, which con- 
sisted of fifteen or sixteen wagons and a guard’s van, was moving 
backwards down the main line, in the direction of Scots Gap. The 
runaway portion gathered speed so rapidly that the men in ¢ 
were unable to catch it. The engine quickly followed in pursuit, 
in the hope that the train might be overtaken, and coupled. After 
the first two and a-half miles had been covered, with no success, 
the speed attained became very great; and the engine-driver 
slackened his pace, lest the officials at Scots Gap, which was now 
only half a mile distant, should deal with the runaway portion by 
throwing it off the rails. In the meantime, the station-master at 
Scots Gap, who had been informed of the mishap by wire, had 
decided to turn the train from the main line into a siding. The 
points had scarcely been arranged when the train dashed through 
the station into the siding. The noise caused by the collision was 
terrible. A large number of wagons were broken to pieces, and 
their contents strewn or the line, which was torn up, the main line 
also being blocked, 





NOTES AND MEMORANDA. 


Sixty years ago yesterday the second irruption of water 
into the Thames Tunnel occurred. 


Ir is said that although iron, antimony, sodium, silver, 
and gold will dissolve in mercury ; both antimony and iron are 
thrown out if antimony amalgam is mixed with sodium amalgam, 


In London last week, 2845 births and 1868 deaths were 
registered, or 241 and 95 below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 18°6 and 23°3 in the two pre- 
ceding weeks, declined to 22°8 


A Report recently published by the Foreign-oftice 
describes the method by which bricklayers’ work is successfully 
carried out in Norway in winter. It consists in making the mortar 
with unslaked lime. Small quantities are mixed at a time, and 
used as quickly as possible while it is still hot, care being taken to 
use only dry bricks. 


Ir is stated that official statistics show the number of 
electric lights in Germany to be not less than 15,000 are and 170,000 
incandescent lamps, with 4000 dynamos, The estimated power 
used for all these lamps is about 30,000 indicated horse-power. One 
single firms in Berlin manufactures 2000 incandescent lamps daily, 
and intends to increase the facilities so as to produce 5000 lights of 
all sorts daily. 


Tae tin-plate trade circular issued by Messrs. A. 
Bird and Co, shows that 311 tin-plate works were in operation in 
January, 1887, the estimated productive power being 8,086,000, 
while in January, 1888, the numbers were 350 and 9,130,000. The 
exports of tin and terne plates increased from 6,695,500 cwt. in 
1886 to 7,095,460 in 1887. The price of tin increased from £80 10s, 
in 1884 to £109 5s. in 1887, but the price per box of coke tin-plates 
fell in the same time from 17s, 6d. to 13s, 6d. 


THE Times has been largely occupied this week with 
correspondence on homeopathy. Amongst the letters is one signed 
““R. B. C.,” which states that the earth contains approximately 
4,000,000,000-—four thousand million—of cubic feet, and founds an 
argument on these figures. ‘‘F.G.S.” writes correcting this, 
saying: “ But the earth is nearly 8000 miles in diameter, and a 
sphere of that size contains in round numbers 250,000,000,000—two 
hundred and fifty thousand million—cubic miles, while each cubic 
mile contains about 130,000,000,000—a hundred and thirty thousand 
million—cubic feet. I fear the doctors had better leave figures to 
another profession.” 


Accorpine to the official returns, the population of 
New Zealand at the end of March, 1886, exclusive of Maoris, was 
578,482, or, adding the natives and half-castes—who amount to 
41,969—the grand total was 620,451. The males considerably out- 
number the females, as in all newly-developed countries. There 
are 74 “boroughs” in the colony, bat only one of these exceeds 
30,000 in population, while nine have less than 500 inhabitants 
each. Auckland has largely increased, Wellington has slightly 
advanced, Christchurch is stationary, and Dunedin has slightly 
decreased, There are 197 ‘‘ towns” in New Zealand, but 82 of 
them have less than 100 inhabitants, while Devonport, the most 
populous, has only 2650 inhabitants. Throughout the whole 
colony there are only 5-561 persons to the square mile. Inhabited 
houses have greatly improved, for while there is a decrease of 2648 
in two-roomed houses, there was an increase of 5026 in those having 
three and four rooms, an increase of 7880 in those of five and six 
rooms, and of 5693 in those of more than six rooms. Out of the 
whole population of New Zealand, 51°S9 per cent. are native born, 
21-72 come from England, 9°48 from Scotland, 8°89 from Ireland, 
and 0°34 from Wales. With respect to education, 73°52 are able to 
read and write, 4°77 able to read only, and 21°05 unable to do 
either. It is calculated that only about 2°6 per cent. of the 
children of the compulsory school age are being wholly neglected. 
The native races in New Zealand are decreasing, while those of 
European stock are rapidly multiplying. 


In a paper read before the Society of Medical Officers 
ot Health, by Gustav Bischof, F.I.C., F.C.S., on the ‘‘ Extension 
of Time of Culture in Dr. R. Koch’s Bacteriological Water Test by 
Partial Sterilisation, with special reference to the Metropolitan 
Water Supply,” the conclusions arrived at are as follows:—(1) No 
bacteriological water test can satisfy the demands of hygiene 
unless it is qualitative, distinguishing between harmless and patho- 
genic microphytes. No such test is at present known. (2) Merely 
numerical results without such distinction are entirely unin- 
telligible, unless the time and other conditions of culture of each 
test be specified. (3) A small portion only of the colonies capable 
of growing in gelatin-peptone is indicated by three days’ culture. 
(4) The ratio of colonies thus indicated by three days culture to 
that of the total present appears to differ so widely in different 
samples that the numbers of colonies obtained from them cannot 
be compared with each other. (5) Instead of any such comparison, 
the changes taking place from time to time should be followed up 
in each sample separately. (6) Extension of culture beyond three 
days increases the realiability of the results ; how far this holds 
good, and how far culture should be extended, we have at present 
not sufficient evidence to show. (7) The usefulness of results is 
probably still further increased by combination of extension of 
culture with storage in sterilised flasks for a certain time. (8) As 
regards the control of the working of sand filtration at waterworks, 
any bacteriological test to be of practical utility should be re- 
peated at intervals certainly not exceeding a fortnight. (9) It is 
desirable for the purpose of such control to test the water enter- 
ing and leaving each filter. 


ConceRNING rings and the age of trees an American 
paper says that Dr. A. M. Childs, a resident of Nebraska from 1854 
to 1882, a careful observer for the Smithsonian Institution, who 
counted rings on some soft maples eleven years two months old, 
found on one side of the heart of one of them forty rings and not 
less than thirty-five anywhere, which were quite distinct when the 
wood was green, but after it had been seasoned only twenty-four 
rings could be distinguished. Another expert says that all our 
modern hard woods make many rings a year, sometimes as many as 
twelve, but as the last set of cells in a year’s growth are very small, 
and the first very large, the annual growth can always be deter- 
mined, except when from local causes there is in any particular 
year a little or no cell growth. This may give a large number on 
one side. Upon the Pacific coast of North America trees do not 
reach the point where they stop growing nearly as early as those of 
the Atlantic coast. Two hundred years is nearly the greatest age 
attained on the eastern side of the continent by trees that retain 
their vigour, while five hundred years is the case of several species 
on tie western coast, and one writer is confident that a sequoia 
which was measured was not less than 2376 a old. At Wrangel, 
latitude 36 deg. 60 min., a Western hemlock, six feet in diameter 
at the stump, was four feet in diameter 132ft. further up the 
trunk, and its rings showed 432 years. But in the old Bartram 
Garden, near Philadelphia, not more than 150 years old, almost all 
the trees are on the down grade. The Quercus Robur, England’s 
pride, which at home is said to live 1000 years, has grown to full 
size and died in this garden, and the foreign spruces are following 
suit. Silver firs planted in 1800 are decaying. The great difference 
in the longevity of trees upon the western and eastern coasts of the 
continents in the Northern Hemisphere seems to be due to the 
warm, moist air carried by strong and permanent ocean currents 
from the tropics north-easterly, in both the Pacific and Atlantic 
Oceans, which make the climate both moist and equable in high 
latitudes. At Sitka, latitude 57 deg., as much as 100in. of rain 
have fallen in a year, and the barbour is rarely frozen enough to 
hinder the passage of boats, In some winters scarcely any ice is 
seen, 








———____, 
——————. 


MISCELLANEA. 


A Bive-sook has been issued containing returns of 
wages paid in different trades between 1830 and 1886, 


_M. Evarne Brayp, doctor of physical and mathematica] 
science, has been appointed professor of the Brussels University, 


_ Tue Blackwall Galvanised Iron Commnny has, we are 
informed, recently taken over the business of the East London 
Galvanising and Metal Company, 


_ Messrs, JouN KirKALDY AND Co. have been awarded a 
silver medal, the highest award, at the Newcastle Exhibition for 
— of distillers, feed heaters, and evaporators, or double 

istillers, 


Tue Crystal Palace Company proposes to build a street 
in the Palace of Oriental shops, which will be let at a moderate 
rental. Each shop, including the verandah, will occupy a space of 
nine square yards, 


JossE Gorrin, a well-known and wealthy maker of 
finished iron at Clabecq, near Brussels, lately died, leaving a 
fortune of forty million francs, from which his executors are 
charged to pay a year's salary to the officials, and two days’ wayes 
to the workmen. 


Tue first waterworks in Japan constructed on the 
Western system have been opened at Yokohama, and the Mikado, 
in recognition of his services, bestowed the Second Class of the 
Order of the Rising Sun on the engineer in charge, Colonel Palmer, 
of the Royal Engineers, 


THe Watford Local Board has lately acquired some 
100 acres of land for the disposal of its sewage upon the system of 
broad irrigation, An arrangement of outfall works designed by 
Mr. Urban Smith, C.E., of Westminster, has been adopted by the 
Board, and the works are shortly to be carried out. 


Mr. H. P. Fensy, of Leeds, requests us to state that 
the spiral “ Farnley” boiler flue, for which a gold medal was 
awarded at the late Newcastle Exhibition, is his invention. He 
also designed and carried out the machinery used in its manufac- 
ture at the works of the Farnley Iron Company, near Leeds. 


TuHeErE have been some interruptions in the supply of 
electricity for the public lighting of Leamington. In explanation 
of the occurrence, Mr. Arthur Chamberlain writes, on behalf of the 
electric lighting company, that the stoppage is due to an inter- 
mittent electrical short circuit which is probably connected with 
some of the lamp-posts where the work has been left incomplete, 
because the gas has not been completely dispensed with. 


Tue Manor Ironworks, Ettingshall, Wolverhamp ton, 
lately belonging to Mr. Stephen Thompson, deceased, have been 
transferred as a going concern to a limited liability company, under 
the title of Stephen Thompson and Co, There is a strong board of 
directors, having for its chairman Mr. 8. Loveridge. The capital 
of the company is £50,000 in 10,000 shares, of which £22,000 have 
been already subscribed. The concern produces best thin sheets 
and tin-plates. 


Ar the competitive trial of sheaf-binding reapers held 
at Elmore, Victoria, on the 18th of November last, the Hornsby 
two-horse binder proved to be lighter in draught than any of those 
tested, by four other makers, including three American. ‘The 
machine also did the work more quickly than any other, and 
gained the maximum points for cutting, and fifty-four points out 
of tifty-tive for mechanical construction. The machine was also 
less in height and weight than any other. 


Ar the last meeting of the Edinburgh Royal Society Mr. 
John Murray communicated a paper on the height and volume of the 
dry land, and the depth and volume of the ocean. The mean height 
of the land above sea-level is 2250ft. Only 2 per cent. of the ocean is 
included inside a depth of 500 fathoms, Seventy-seven per cent. 
lies between the depths of 500 and 3000 fathoms. The mean depth 
of the ocean is 12,480ft. If all the land were utilised to fill up 
hollows on the earth’s surface, the sea would cover it toa uniform 
depth of two miles. 


Tue Belgian State Railways administration has or- 
ganised a service of tramway trains, which will be started in the 
ensuing spring on several lines, especially that now absorbed by 
the State reseav, which was formerly called the Grand Luxembourg. 
Between 4 a.m. and 10 p.m., 121 tramway trains will run between 
Brussels and Groendaal, stopping not cnly at all intermediate 
stations, but also at a new “halt” in the Soignes Forest, near 
Boitsfort, to be called the Halte de la Forét, where pleasure parties 
can picnic in the Sonienbosch, or Forét du Soleil, corrupted into 
Soignes. These new trains, with those starting every hour from 
the Quartier Léopold Station, will make the traffic rather thick 
between Brussels and Gri 1; and it remains to be seen 
whether the Siemens and Halske block system, which is that 
adopted on the Belgian State Railways, is equal to the occasion, 


ly all the districts served by the National and the 
Lancashire and Cheshire Telephone Companies—that is to say, over 
the greater part of provincial England and Scotland—there are 
telephone offices into which any man may walk from the street and 
be put in communication with any subscriber on the system, or with 
any person whom he may have previously arranged to speak with 
at a particular time, ‘The telephones in these call-offices connect 
with the trunk lines between town and town, as well as with the 
local subscribers ; so that, fora small charge, a non-subscriber to 
the teleph Exchange can have all the advantages of the 
exchange system for the time. The charge varies in different 
districts. In Glasgow the call-boxes are free to subscribers ; non- 
subscribers have to pay threepence for a conversation on the local 
exchange and sixpence for connection with any other town. As 
regards the time necessary to put two persons in telephonic commu- 
nication, it may be instructive to note that in Birmingham it is 40 
seconds, Glasgow 35, Liverpool 32, and Dundee 20. This average 
is given to us as the result of actual experiment, made by ringing 
up ten times from an office in each town. In London it takes 
several minutes. Besides, in three cases out of ten in London, the 
connection asked for could not be made at all; in Liverpool and 
Glasgow this happened in one case out of ten; while in Dundee and 
Birmingham none went wrong. 








AT a meeting of the Edinburgh Town Council recently, 
the Streets and Buildings Committee submitted a report recom- 
mending that Queensferry-street, which is at present laid with 
wood, be laid with stone. In connection with this report an 
abstract was circulated amongst members of Council, showing the 
probable cost of paving and maintaining the street with stone and 
wood respectively. The “first cost,” including concrete founda- 
tion for an area of yards, is as follows:—Hard granite, at 
14s, 4d. per yard, £2150; hard whinstone, at 9s, 4d. per yard, 
£1400; wood—best St. Petersburg—at 14s. 6d. per yard, £2175; 
improved wood—Pavement Company's offer—at lls. per yard, 
£1650; and hard beech wood, at 18s, per yard, £2700. The esti- 
mated cost of the maintenance and renewal of the several kinds of 
coger is, for the first fifteen years:—Hard granite, £62 10s.; 

rd whinstone, £500; best St. Petersburg wood, £1125; improved 
wood, £1500; and hard beech wood, £500. For the second 
fifteen years A pence gee £581 5s.; hard whinstone, £1462 10s. ; 
St. Petersburg wood, £2662 10s.; improved wood, £2775; and 
hard beech wood, £2562 10s. The cost per yard per annum of the 
different kinds of paving is:— Hard ite, 74d.; hard whinstone, 
9d.; St. Petersburg wood, 1s, 4d.; improved wood, 1s, 3$d.; and 
hard beech woods 1s, 3}d. The comparison has been made with 


the granite quarried at the Dalbeattie Granite Quarries, 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents, | 





TIDAL ESTUARIES AND THE BAR OF THE MERSEY, 


Sir, —Having glanced at some of the conditions of the problem 
of improving the access to and from the Mersey, it is desirable to 
revert to the charts, Thence it will be seen that down to 1833 the 
Mersey possessed two channels of access, one along the north coast 
of Cheshire to the mouth of the Dee, that is, westward ; the other 
along the west coast of Lancashire to Formby Point, that is, 
nothward. The former was generally used, and through it the bulk 
of the traffic passed down to 1833, when the new channel was 
ascertained, buoyed, and lighted. This was to the north-west- 
ward, and under various names and conditions it has been the main 
channel to the present time. Probably no one will question the 
:taitement that this channel owes its origin almost exclusively to the 
dock works of Liverpool ; as these have been extended, suspended, 
and resumed, the channel has been subject to change, and, at the 
request of the late acting conservator, Admiral Evans, the wall of 
the last extension, by which Rootle Bay is enclosed, was projected 
considerably further seaward than was intended, or even sanctioned 
by Parliament, when the e was d. It will be 
seen that this channel, for the principal part of its length, is 
identical with the original northern cot the main differ- 
ence being in the entrance, which is about three miles westward 
and further seaward, Both the northern and north-western 
channels have bars of sand at the mouth; in the western 
channel there never has been any permanent sandbar; but 
there has always been a ridge of rock at the junction with 
the river Mersey, against which seaward there have at times 
been considerable accumulations of sand; at low water there 
is sometimes but lft. or 2ft. of water over the bar. This ridge 
stretches from the lighthouse and battery at New Brighton into 
the Burbo Bank, but to what extent is unknown. The most 
obvious improvement, and that which appears most desirable and 
least costly, as well as most permanent, is to cut a channel of the 
depth and width required through this rock, and restore the 
bulk of the Mersey trade to the old route on which it throve so 
well. Nature has always maintained a deep entrance to this 
channel from the sea; and while it is difficult to explain why, 
the fact remains, and there seems no reason why any detrimental 
change should ensue from cutting through the bar of rock. 

Then the restoration of the northern channel naturally suggests 
itself as desirable for the northern traffic to Canada, Scotland, and 
elsewhere, and seems very preferable to any further attempts to 
improve the north-western channel, none of which has succeeded. 
The north channel is inshore, and so less dredging would be 
required, and the cost of any permanent works which may be found 
desirable would be very much less expensive and less hazardous 
than in the open sea, But in all probability permanent structures 
in stone, wood, or iron would not be required ; for in order to 
prevent the interruption and annoyance caused by the inroad of 
sand, it would be desirable to form all the banks and shoals 
between the western and northern channels into a deltaic island, 
which can be raised to any desired altitude by intercepting all the 
drift sand,. and allowing it to accumulate on the island. The 
growth of the sandhills on the Lancashire coast is an indication of 
the extent and rapidity of the growth of the island, and of the 
stability which may be given to the sand by planting star grass, 
to which may be added the pixus maritima, as on the Landes in 
France, and other trees and shrubs which will weather the bleak 
exposure. The beach of the island at the entrance of the northern 
channel would be as useful as the similar beach of Formby Point. 

The rock removed from the deep water cutting in the Rock 
channel and from subways to connect the island with Cheshire 
would assist in consolidating and raising the island, to which may 
be added the dredgings from the docks and the solid refuse from 
the neighbouring towns, the bulk of which is now carried out to 
sea and deposited in deep water ; some of it to be drifted back 
along with the sand, The island would give needful shelter to 
both channels, 

If your correspondent in Sizewell will take the following facts 
into consideration, along with others mentioned in my previous 
letters, I think he will see that the force which produces the eleva- 
tion known as high water is very different from the currents 
caused by that elevation. What is termed the ridge of the tide 
or the line of high water, travels from the Scilly Isles to Holyhea 
at the average velocity of 40 miles in an hour; the maximum is 
no doubt much more on of the route. In the Mersey the 
line of high water travels at the rate of 20 miles an hour from the 
Bar to Woolston Weir, above Warrington ; the maximum, between 
George's Pier, Liverpool, and Garston, being 50 miles. It is clear 
this force does not take water with it, and cannot cause any 
serious transposition of water, as the greatest velocity of water in 
the Mersey does not exceed seven miles ; and between the Scilly Isles 
and Holyhead does not exceed 44 knots, JOSEPH BoULt. 

Liverpool, January 2nd. 





THE EXPLOSION ON BOARD THE ELBE. 


Sir,—In the interest of public safety all must agree that it is of 
great importance that the true cause of the disaster on board the 
Elbe should be arrived at. For this reason, having read the Board 
of Trade official report, I think it a duty to protest against the way 
Messrs. Samson and Woodthorpe—in said report-—have ridiculed 
the opinion of Mr. Adamson given during the taking of evidence. 
Reducing Mr. Adamson’s opinion to the broad assertion that it was 
the arresting, or partial arresting, of water in motion, either from 
change in direction of motion or otherwise, there is scarcely a 
shadow of donbt but that he was right; at the same time it is pro- 
bable that had the pipe been up to its full intended strength, the 
factor of safety would have been sufficient to enable it to withstand 
the blow, softened as it must be to some extent by the presence of 
steam in working condition. 

Besides the alteration in lengths due to high temperatures, and 
alteration in strength of some materials from same cause, water in 
motion is one of the enemies engineers have to face, and the sooner 
they recognise it the better. 

I grant that ruptures from this latter cause usually take place 
during the opening or shutting of stop-valves, or from some reason 
often easily ascertained ; be this as it may, the assessors seem to 
ignore the fact that boilersdo at times unfortunately prime suddenly, 
and in some cases stresses must arise from this cause, the amount 
depending on the means of escape and shape of the pipes ; this is 
— from the fact that often when the run of the pipes permit it, 
the inertia of the water in motion causes it to be projected from one 
boiler into another ; the latter is a common phenomenon, as every 
engineer knows, and is of itself a kind of safety valve. In the case 
of the Elbe this action, according to the plans I have seen, could 
not take place owing to the shape of the T’-pieces, which were care- 
fully ped y especially designed to give an easy flow of steam in 
direction of engine-room ; therefore, it seems probable, as this 
safety passage did not exist, the water has been projected along 
the fore and aft pipe, and the sudden change in direction of motion 
into the long vertical pipe has caused a stress sufficiently great to 
result in fracture in a place already weak compared with what was 
intended. 

In my own marine experience I have known many ruptures from 
water in steam and other pipes. In one case the pressure at the 
time was only one-third of the working pressure ; the pipe in this 
instance had often worked at full working pressure of steam, and 
had been tested to double the same. In another case the rupture 
was in a silent blow-off pipe caused by water lodging in a bend ; in 
both these cases fracture took place on opening stop valves, which, 
as I have said, is the most common cause. I have seen two internal 
feed pipes ruptured which had been led through the steam space 
of boilers and then down to bottom, intermittent action of the 





pumps in this case causing shock to be set up; also one deck- 
pump suction which was at intervals knocked into the shape of 
ladders from the same cause. Besides these few cases I have 
noticed many others, one even in an exhaust pipe, and in all cases 
the rents were of a character similar to that in the steam pipe of the 


With a factor of safety such as existed from proof and tests in 
the case of the Elbe, even allowing a reduction of strength from high 
temperature, one would expect to find an escape of steam from a 
defect in brazing or slight local defect in copper, instead of a 
sudden rent, as would take place from water. A rent of this 
description is improbable from steam, except in the case of a pipe 
weaker for its work for a considerable portion of its length than 
this one appears to have been, as seems to be shown by experience 
in defective laps. 

In conclusion, I may state that taking the evidence as a whole, 
including the shape of T-pieces, and sudden change of pipe’s direc- 
tion upwards, it goes to prove that the rupture was caused by the 
presence of water in motion suddenly arrested or retarded, and 
that engineers should not allow their judgments to be biassed by 
the conclusions arrived at in the report. 

Referring to Mr. Parker’s suggestions, I think one of them might 
be carried out in a practical way by covering large high-pressure 
steam pipes—especially where water stresses are probable—first 
with asbestos cloth, then lapping the pipes with small steel wire 
ropes; the lapping could be done in short lengths, and could be 
brought back again over the pipe, and ends fastened together 
where commenced ; over the wire rope some mastic non-conducting 
composition could be applied to complete the non-conducting 
covering; it would have a good surface to adhere to, and wou!d be 
protected by the asbestos from the intense heat of the pipe’s skin. 
A satisfactory and safe pipe would be the result. 

Societd Industriale Napoletana, 

Napoli, Jan. 6th. 


NELSON FOoLey. 





Simr,—Reading more correspondence in the last issue of your 
valuable scientific trade guide and instructor, I just send one more 
fact under my signature, regretting you did not see fit to insert 
my last views, and at the same time deeply deploring the fact of 
so few views or opinions getting into your valuable guide from 
some sound, experienced, practical mechanics on the working of 
metal and copper pipes for high-pressure copper steam mains, Xc., 
which have been brought about oy oe f by the late disaster to 
the steam mains of the Elbe. If we had been privileged to read 
some few sound working facts, instead of so many advanced 
theories from such high advanced scientific theorists, I maintain we 
all should have been a little more in the light, instead of entirely in 
the dark, as concerns this dread disaster. 

Now, Sir, as regards brazing strong copper joints, of which I have 
had very great experience and direction. I never knew one fail 
after it had left my inspection, and some have been working years 
under 3001lb. and 400 1b. steam pressure, which I think you will 
agree is a unique and cabamienel circumstance. A good deal rests 
with the manner, form, and method of the brazing, the forge and 
fire, method followed, mode of application, and form of heat used 
in this work. It should be done as quickly as possible. I have 
known metal, as it were cooked on the fire till it was most seriously 
deteriorated in texture and nature, which would be most impossible 
to learn of or tell of by the sight of the most scientific expert 
or scientific man, if he were not educated by practice, and learned 
by working the nature of and appearance to the metal of strong 
brazed pipes, caused by cooking over a fire too long, the fire getting 
fouler, and dirtier, and slacker, with copious zinc, arsenical, 
and sulphurous fumes given off, and at the heat entering into and 
amalgamating with the inner nature and texture of the copper 
metal, making it coarse in grain and texture, harsh and brittle, 
and extremely rotten, and the surface, to all intents and purposes, 
being the same as a good and perfect job. I have heard and 
known of firms introducing and using a coal gas blow-pipe inside 
the pipes, to get a heat inside, helping the forge under. I call it, 
and maintain it is, a suicidal method as to the deterioration and 
destruction of the good nature and quality of the metal of the 

ipes, 
"Ty io a method of forge to recommend, and also a perfect, 
pure, and good fuel to use with it, to any good firm, at the same 
time. I cut two sp, 3}in. thick copper pipes last week, and 
found extensive scales inside, or drawn flaws, parts sinking into 
the metal in cuts, which was reduced j;in. thick. Comment is 
superfluous, I will correspond with any responsible manufacturer 
as regards copper work. 
Henry M. White, Practical Metal Worker. 
16, Abyssinia-road, Battersea Rise, 
London, 8.W., January 7th. 





THE R.A.S.E, ENGINE TRIALS, 


Sir,—Some of your correspondents appear to suppose that we 
are making a lot of “fuss” over some very po error in the 
R.A.S.E. brakes. Now we wish them distinctly to understand that 
the error we are trying to expose is a large one, and is caused by 
using water as the only lubricant for the brake blocks, thus re- 
ducing the co-efficient to such an extent that the brake straps 
require to be unduly tightened to sustain the load, the excessive 
tension on the straps acting through the compensating levers 
against a fixed point, tending to lift the load on the brake. When 
this force is neglected—as was the case at Newcastle—we assert 
that it is impossible to get at the correct results. You will 
observe from the diagrams we have sent to you that when tallow is 
used as the lubricant the indicated horse-power required to lift a 
given load is much higher than is required to lift the same load 
with water lubrications. 

These remarks apply equally as well when the inner ends of the 
levers are carried in fixed points or by the spring balance. 

Previous to the Newcastle trials we had always been in the 
habit of using tallow or water and tallow as lubricants, and got 
approximately correct results. We never tried ‘‘ water only” asa 
lubricant till after our return from Newcastle ; we then noticed the 

t difference in the indicated power required to lift a given 
ey with water versus tallow lubrication ; this led us to attach the 
spring balance to the inner end of the levers. 

When at the trials we were amazed to see the small amount of 

wer required to lift the various loads on the brakes of the 
PASE; our astonishment was only equalled by that of the other 
competitors, for it was quite patent to all those who had been 
grinding away at ‘‘ brake tests” during the previous few months 
that there was something wrong, but as that something happened 
to be in favour of the engines there was nothing said. 

We did not like the idea of running our engines on the ‘“‘south 
brake,” seeing that one and all of the engines that had already 
been tested on it had done badly, therefore we made a request to 
be allowed to run on the same brake as Messrs. Davey, Paxman, 
and Co.’s engines had been tried on, but our request was not 

nted. We therefore contented ourselves and did as we were 
told, but in the meantime took a few notes of how things were 
managed, for future use ; returned to Leeds, and commenced to 
test on similar lines to the R.A.S.E., and soon got our eyes 
opened. We have learnt enough to prevent our being caught by 
‘* chaff” a second time. 

When working with water as the only lubricant the power varies 
continually as the water flows faster or slower. A few gallons 
more or less per hour makes a very marked difference in the size 
of the diagrams, therefore to get even com tive tests between 
two engines tested on brakes lubricated with water—as was done 
at Newcastle—it is absolutely necessary that the amount of water 
run on the brakes should be measured or weighed as carefully as 
the coal is which is supplied to the engine. We are speaking now 
of comparative tests, but if correct results are required, it is then 
necessary to measure the force exerted on the inner end of com- 
pensating levers, and allow for it in calculating the results. 

Anyone who witnessed the trials at Newcastle cannot fail to be 





amused at your correspondents seriously comparing the results at 
Newcastle with our results obtained by Messrs. Halpin and Barr-— 
especially comparing the brake ratios, At Newcastle none of the 
diagrams were taken duriog the runs from which the brake horse 
powers were calculated. In one instance the indicated power was 
taken on one day and the brake horse-power obtained the following 
day. The average speed of the engine during the run on the 
second day was used in calculating the diagrams taken the previous 
day. The above are the facts relating to one of the prize engines. 
Your correspondent might just as well expect a man to get at one 
year’s profits by comparing the expenditure of that year with the 
receipts of a previous year. If your correspondent wishes to really 
help those responsible for the mode of testing adopted at New- 
castle, we would advise him to let their report alone, nor should 
he go very deeply into the means employed for getting at the 
indicated horse-power, otherwise awkward questions might arise as 
to the number of cards that the indicated horse-power was 
calculated from—in each case. It might also be asked, how the 
area of the diagrams from which the powers were calculated com- 
pared with the areas of other diagrams taken. Then, again, the 
question of the speed of the engine at the time the diagrams are 
taken is sometimes taken into account when accurate results are 
sought for. 

As acs are aware, we took two engines to the trials. We will 
frankly admit that neither of them was finished and run as we 
should have wished, but our simp!e engine—which we got finished 
first--got considerably more running on our own brake than the 
compound ; and seeing that it ran very freely during the trial, 
and kept perfectly cool, we expected that it would give a better 
brake ratio than the compound, which was really never fit to 
run in the trial, not having been run to its bearings. You are 
aware the compound heated very badly during the whole of the 
trial, and of course we were not surprised that we did not get such 
a good result with it; but we were very much surprised when we 
saw by the R.A.S.E. report that we only got 72 per cent. efficiency 
with our free running simple engine, and that they actually gave 
us credit for over 87 per cent. of efficiency in our compound 
engine. After the show finished we brought the compound engine 
to Leeds, and spared no time or expense in getting everything in 
perfect order. We then ran her six weeks on the brake before we 
asked Messrs. Halpin and Barr to come and make two careful 
tests, and after all we actually failed to get as good results as the 
R.A.S.E. gave us credit for at Newcastle. The simple explanation 
is, that we never got the results in economy and brake ratios at 
Newcastle with which we were credited. 

We may say that if ‘‘R. A. S.” will sign his letters with his own 
name, we will have pleasure in answering all his questions as far as 
we can, but for the future we take no notice of anonymous 
correspondents. J. AND H. McLaren, 

Leeds, January 4th, 1888, 





Sir,—I have read the last paragraph of Mr. Halpin’s letter with 
wonder. I really have not the least idea what I have written to 
excite his wrath. He is, I believe, a very clever man, but I am 
not aware that he is infallible. I think he is wholly mistaken in 
his views about brakes, and I have said so, Is he to be regarded 
as above criticism? If, however, Mr. Halpin will explain what it 
is he wants me to apologise for, and that he can show cause, I 
shall be most happy to tender him a most ample apology ; but I 
certainly will not apologise for holding that he is wrong about 
brakes, 

As to your correspondent “ R.” it is not necessary that I should 


say much. He has taken a column to say nothing—vor et pratereu 
nihil. Y£ he would leave cooking to those who understand it, and 


read what I have written with attention before he takes pen in 
hand, he would possibly produce something worth reading. A 
single passage in his letter will suffice to show how little careful he 
is to master the subject. ‘‘ R. A. S.” says your correspondent in 
the eighth paragraph of his letter, ‘‘ will scarcely have the hardi- 
hood to contend that any part of the weight supported by P before 
the brake wheel begins to revolve ceases to be supported by P 
when the wheel gets into motion.” Why this is the very fact 
which I have contended for all along. The essence of the whole 
question is that the conditions are entirely altered when the brake 
wheel is revolving. 

I am inclined to doubt that ‘‘R.” ever saw a brake at work. I 
have been more or less engaged in brake expeiiments half my life. 
Here is a fact for “‘R.” Ihave seen a brake when the engine was 
standing, force the inner ends of the compensating lever so hard 
against the stop P—in this case eyes through which the rounded 
ends of the compensating levers pass loose—that they were next to 
immovable by hand, and when the same engine was running two 
minutes afterwards the inner ends of the rods were so loose and 
free from strain that they rattled about in the holes through which 
they passed. If ‘‘R.” has access to a brake he can see the same 
thing himself any day. He has entirely forgotten that the pull on 
the tail end of the strap dies away to little or nothing when the 
engine is at work, because of the drag of the brake wheel ; and it 
is to this tail-end pull that the whole strain on the stop P is due. 

I shall try one further effort to make ‘“‘R.” understand what 
is the gist of my argument. Let us take the McLaren brake—that 
is, the brake with a tail rope, discussed by Professor Barr and Mr. 
Halpin. I will support the end of the tail rope with a spring, 
which spring shall, when stretched lin., have a pull of 1001b, Now 
I will load the brake with 100 lb. and leave it to itself ; it is obvi- 
ous that, supposing the resistance of the brake wheel to rotation on 
its axis to be neglected, the weight will fall, and wiliin doing so turn 
the wheel round until the 100 1b. is supported by the spring, which 
wili be drawn out lin. If, now, the engine is started, according to 
‘*R.” no difference will be made, consequently the engine will run 
against no load, as the whole of it will be carried by the spring. 
As, however, the friction between the strap and the wheel has to 
be considered, it is clear that some part of the load will now be 
carried by the engine and some part by the spring; and the con- 
ditions will no longer be what they were before a start was made. 
I now ask ‘‘R.,” if he feels disposed to write further on this ques- 
tion, for a categorical answer to the following questions :— 

Is the strain on the tail-rope spring the same when the engine is 
running as it is when the engine is at rest? Yesorno? If hesays 
“no,” then I have proved that the conditions are not the same 
when the engine is running as when it is standing. 

Secondly, I will ask him: Are or are not the conditions just the 
same as those I have stated if a spring be substituted for the stop P 
in the R.A.S.E. brake, as it was substituted by Messrs. McLaren? 
In other words: Is or is not the McLaren R.A.S.E. brake the 
tail-rope brake in disguise, as I have said ? 

‘*R.” can answer these questions in four or five lines, or he need 
not answer them at all, justas he pleases. Until he does answer 
them it would be useless to say more on the subject ; because I can 
have no certainty that he understands what I write. 

As, however, he may want a little assistance to clear up the tail- 
rope question, I will refer him to Rankine, p. 402, of ‘‘ Machinery 
and Millwork.” 

Finally, it may he worth while to point out to ‘‘R.” that the 
compensating action of C depends on its rotating round P as a 
centre, and that no such action could take place if the system 
revolved round B, as he maintains it does. ~ AS, 

Westminster, January 7th. 





S1r,—The discussion on this subject seems on the one side to 
assume that tallow was not used at Newcastle. Is it not a fact 
that tallow was used with the water throughout all the runs? It 
is certainly my impression that it was used, and that I saw it used 
myself, EvsToN. 

London, January 11th. 


(For continuation of Letters see page 35.) 
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a” Wath this week's number is issued as a Supplement a Two-page 
Engraving of a Differential Compensating Pumping Engine, 
Weston-super-Mave, Every copy as issued by the Publisher con- 
tains this Supplement, and pan A vl ave vequested to notify the 
fact should they not receive it. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,” In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

N. B.—Timothy Hackiorth and George Stephenson. 
gentleman whose name you give. 

J.C.—Ordinary pot steel will Lehave in the way you want; but it is by no 
means easy to get perfectly sound castings unless the thing to be cast is of 
very simple form. 

A Mittwreicut.—Balanced slide valves ave used to a limited extent. They 
are not in favour because those which are effective are liable to get out of 
order, being complex, ‘ ‘ 


We know nothing of the 


TEA MACHINERY. 
(To the Editor of The Engineer.) 
S1r,—I shall be obliged for the names and addresses of makers of tea- 
preparing machines. P. G. W. 
Stratford, January 9th. 
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ADVERTISEMENTS. 
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MEETINGS NEXT WEEE. 


Tae InstiTuTION oF Civit_ ENGINEERS.—Tuesday, January 17th, at 
8p.m.: Ordinary meeting. Paper to be further discussed :—‘‘ The{Use 
and Testing of Open-hearth Steel for Boiler-making,” by the late Hamilton 
G ll, Assoc. M. Inst. C.E. Paper to be read, time permitting -——‘‘ The 
Erection of the ‘Jubilee’ Bridge over the River Hooghly, on the line of 
the East Indian Railway,” by Sir Bradford Leslie, KCLE, M. Inst. C.E, 





Society or Arts.—Tuesday, January 17th, at 8 
Colonial Section: ‘‘ The Colonies and De: 
by A. J. R. Trendell, C.M.G. Wedn ay January 18th, at 8 | Pa 
Ordinary meeting. ‘ Methods of Taking the Ballot,” by John Leighton, 
oa Vithers, and John Imray; the Attorney-General, M.P., will pre- 
side, 

Royau InstituTion.—Tuesday, January 17th, at 3 p.m.: ‘‘ Before and 
After Darwin,” by G. J. Romanes. Thursday, 19th inst., at 3 p.m.: 
“The Walker Sehool,” ¥ H. Herkomer. Friday, 20th inst., at 9 p.m.: 
“Diffraction of Sound,” by Lord Rayleigh. 

CuemicaL Society. — Thursday, January 19th, at 8 p.m. “On 
Morindon,” by T. E. Thorpe, F.R.S. . T. Smith, M.B. (Lond.); 
*“*On Manganese Trioxide,” by T. E. Thorpe, F.R.S., and F. J. Hambly; 
“Contribution to the Theory of the Vitriol Chamber Prgcess,” by Pro- 
fessor Lunge; “‘ Studies in Coal Distillation,” by Lewis T. Wright. 

METEOROLOGICAL Socrety.—The annual general henge So! the Society 
will be held at 25, Great George-street, Westminster, on dnesday, the 
18th inst., at 8 p.m., when the report of the Council will be read, the 
election of officers and Council for the ensuing year will take place, and 
the President—Mr. W. Ellis, F.R.A.S.—will deliver his address. The 
above meeting will be preceded by an ordinary meeting commencing at 
7 p.m., at which the a _—<= be read:—**The Non-instru- 
mental lees of England, Wales, and Ireland, 1878-1885,” by G. M. 
Whipple, B.Sc., F.R. Met. Soc., F.R.A.S. 

Civin aND MEcHANICAL Enotneers’ Socrety.—Wednesday, January 
18th, at 7 p.m., at the Town Hall, Westminster: Ordinary meeting. 
— to be read and discussed :— On Steel Sleepers,” by H. T. Munday, 
A.M.LC.E. 

CHESTERFIELD AND MipLAND Counties INSTITUTION OF ENGINEERS.— 
To-morrow (Saturday), at 2.45 p.m., at the Guild Hall, Derby: General 
meeting. New members elected by ballot will be announced. The 
annual election of representatives of the Institution to serve on the Com- 
mittee of Manag tof the Steph Memorial Hall will take place. 
Mr. A. H. Stokes will call attention to the new Mines Act, and the pre- 
paration of new special rules, and move that the meeting appoint three 
members to represent the members of the Institution a the committee 
formed for the purpose of framing a code of rules. The following sub- 
jects will be open for discussion :—Report, to be made to the meeting, in 
regard to the appointment by the Council of a committee to consider the 
question of the proposed federation of mining institutes, and further 
proceedings thereon. Report, to be made to the meeting, of proceedings 
of the Council and others, since the previous general meeting, on the sub- 
ject of technical instruction in connection with coal mining. Professor 
Arnold Lupton’s paper, ‘ Safety Lamp Tests.” The following paper will 
be taken as read :—" Past and Present Methods of Banking at Annesley, 
with a Brief Description of M ical Appli Adopted to Facilitate 
the Labour,” by Mr. Joseph Timms. 
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GUNS AND ARMOUR. 

THE most striking artillery experiment of the year 1887 
was the trial of the 111-ton Elswick gun of the pattern 
made for the Benbow, Victoria, and Sanspareil. This 
took place at Woolwich proof butts on February 10th 
and 16th, and on March 3rd. The results were given 
in our impressions for February 11th and 18th and 
March llth. We illustrate this gun on its proof 
carriage on page 30. It had been calculated that 
with a projectile weighing 1800]b. a muzzle energy of 
61,200 foot-tons might be obtained. This expectation ma 
yet be realised; but on the occasion of the Woolwich 
trial, with a charge of 850lb. of Westphalian brown 
prism powder, the maximum energy was 57,630, with a 
pressure in the bore of 19°9 tons per square inch. This 
we believe to be the greatest obtained up to this time 
from ordnance of any kind. It has been stated that 
Krupp has exceeded this with his 119-ton gun, and the 
Revue d Artillerie of January, 1887, is quoted in support of 
this statement. Page 323 of that publication gives on one 
occasion “18,000 atm.,” which, if it is a misprint for 18,000 
t.m.(ton metres), would imply an energy of 58,123 foot-tons; 
but the velocity and weight given in the same place for 
the same round, namely, 579 m. and 920 kg., only make 
up an energy of 30,780 foot-tons, which exactly accords 
with information obtained indirectly from America, and 
is, we conclude, correct ; so that the 18,000 atm. is a mis- 
print in more than one respect. The 111-ton Elswick gun, 
then, is at present the most powerful weapon in the world. 
Also it shows nearly 519 tons per ton of gun as compared 
with nearly 427 tons per ton of gun for Krupp. The 67-ton 
gun of the Royal Gun Factory has 33,360 tons energy, or 
nearly 531 tons per ton of gun. England in the depart- 
ment of heavy ordnance has thus done very well. In field 
guns we are terribly behind in the issue of the new 
pattern, though a great number of batteries of 12-pounder 
B.L. guns have been completed during the past year. 
Owing to the success achieved with the rapid-firing action, 
the proposal has been made to convert all our field guns 
into rapid-firing pieces by an alteration of the breech, 
which would enable the gun to close by swinging the 
breech piece home and giving a slight turn. Nordenfelt 
has made this proposal, and probably others also. This 
system of rapid closing is shown in the cuts of the Elswick 
30-pounder guns on pp. 368 and 369 of THE ENGINEER of 
May 13th last. 

In connection with the power of our ordnance the 
question of armour naturally presents itself, and this is 
inseparable from that of steel projectiles, for the value of 
armour must depend on its power to keep out the latter. 
Speaking generally, ship’s armour has been running a 
course very similar to that of body armour in times past. 
Chain and scale, body armour gave place to steel plates, 
and when fire-arms came in, the idea of complete cap-a-pie 
plate was given up, and the vital parts were protected by 
armour of proof, chiefly in the form of breastplates, which, 
although no longer proof against direct fire, stilllinger with 
steel helmets in the equipments of our Life Guards, and in 
foreign cuirassier regiments. So with ships, laminated and 
smallplatearmour gave place to heavy plates of 19in. or 20in. 
thick, which cover theso-called “vital parts” of ourvessels, 
namely, the engines, the magazines, and some of the guns, 
and the tendency seems to be for theseships to be more and 
moresuperseded by swift cruisers with comparatively slight 
protection. Nevertheless at the present time the power of 
armour is still such that we believe if an engagement were 
to take place between a well-chosen armoured ship and 
unarmoured or slightly protected ships representing the 
same expenditure of money, most naval officers would 
prefer the chances of the armoured ship. This question 
was raised once by Lord Armstrong, and drew out valu- 
able opinions. So long as armour keeps out shells and 
even shot striking obliquely, and only admits dead metal 
when struck nearly directly, it offers a great advantage 
compared with the ordinary thin iron side which allows 





even shrapnel to enter and sweep the interior, and common 
shell to burst inside. The introduction of rapid-fire guns 
rather favours the armour, for its effect against the 
exposed parts of the newest armour-clads cannot be com- 
pared to that against unarmoured ships; and, curiously 
—_ it favours the old-fashioned ironclads which were 
completely sheathed. Such a ship as the Thunderer or 
Dreadnought could hardly be touched by rapid-fire guns, 
while even the Northumberland would only suffer from 
the more powerful pieces. 

The nation has at last fully realised what some 
of us have been urging for years past, namely, the 
necessity for developing the manufacture of steel pro- 
jectiles. Excellent steel shells have been supplied 

y Holtzer, and what is specially important, have been 
found of such uniform good quality as to give a guarantee 
that the system of manufacture has been so far perfected 
as to furnish a trustworthy source of supply. Individual 
projectiles of excellent quality have been made in England. 
Hadfield has not only made admirable projectiles of 
forged steel, but even some of cast steel almost rivalling 
forged steel. The Royal Laboratory also have obtained 
some most satisfactory results on the small scale on 
which the department has been permitted to work. 
Encouraging as this may be, however, it is a state of 
things of which we ought to be ashamed. England 
rejoicing over one or two beautiful shells, is like 
“Alphonse,” the Frenchman, in Punch, in ecstasies at 
having hooked a “ gougeon.” Not only ought we to possess 
a trustworthy store and system of supply of first-class 
steel projectiles for ourselves, but we ought to be making 
them for foreign Powers, and this might have been, had 
reasonable encouragement been given when it was 
asked for, some years since. At present there may 
be a wish to encourage the trade to supply projectiles, 
but it has not come to much asyet. As to armour-plates, 
competitive trials are arranged at Portsmouth, when 
steel-faced plates from the principal steelmakers in this 
country will be tested, and Brown and Cammell both 
submit solid steel plates. Whatever good results may 
follow these trials, it is not to be expected that any one 
will accept them as a satisfactory test of solid steel. Heavy 
solid steel plates must be admitted by both supporters 
and opponents to call for special experience and skill in 
their manufacture. They could only be represented by 
samples obtained fromCreusot. It is reported that the pro- 
posals of Messrs. Schneider are unbusiness-like and unrea- 
sonable, and that the terms on which they will send plates 
to England are such as cannot be accepted. This may be so; 
it is impossible to judge unless the terms were made 
known. But we surely ought to go a long way to obtain 
a fair competitive trial of solid steel and steel-faced 
plates in this country. We expressed this opinion 
in our number of October 28th last, and observed that 
our words were quoted in a contemporary as a tardy con- 
cession to the excellence of solid steel. We do not at all 
complain of the courteous and complimentary tone of the 
article to which we refer, but we must point out that the 
wish for a fair, thorough trial is surely perfectly consistent 
with confidence in steel-faced armour, for such a trial ought 
to support its reputation much more really than a trial 
of solid steel-plates, made by the very advocates and 
manufacturers of steel-faced armour in opposition to 
solid steel. Neither Cammel nor Brown has sub- 
mitted solid steel plates for serious trial, to our know- 
ledge, since steel armour was in its infancy. Can any 
reasonable man say that these are the conditions under 
which we can expect them to make solid steel plates to beat 
their own “children” made on Wilson’s and _ Ellis’s 
patents? Messrs. Schneider must naturally think it 
improbable that England would commit herself to any 
continued supply of armour from France. They can hardly 
feel the same confidence in the fairness of an English 
trial that we ourselves have. Surely they are justified in 
asking for exceptional terms, and exceptional terms 
we ought to be prepared to give them for the sake of the 
object in view. This trial is more for our interests than 
those of Creusét. Everyone knows that if solid steel 
armour should prove successful, we should not be con- 
tent to depend on Creusdt for our supply, but should 
make it ourselves. Messrs. Schneider might gain, 
no doubt, by the substitution of solid steel for steel- 
faced plates on the Continent in the way of royal- 
ties, besides the reputation they would achieve; but 
it appears to us that the loss to our makers—Cammell, 
especially—would be greater than the gain to Schneider, 
and thisconsideration discounts the value of ourtrials before 
we begin them. In 1879 Krupp made an imitation 
Griison shield and tried its powers in comparison with a 
shield of his own. In reporting this experiment, which 
took place at Meppen, we pointed out that Griison must 
not be judged by a shield made by his rival in order to 
show its inferiority. If sauce for the goose is sauce for 
the gander, we must not judge of Schneider’s solid steel 
plate by the productions of Messrs. Cammell and Brown. 
Observe, in our regrets we are not condemning the line 
followed by our authorities. We are not in a position to 
do this. Messrs. Schneider’s conditions may have been 
prohibitive, and purposely made so, but we could wish 
that the conditions could published in the interests of 
all concerned. Those who have confidence in steel-faced 
armour will naturally now believe that Messrs. Schneider 
made prohibitive conditions. The supporters of solid 
steel will, on the other hand, probably think that England 
took care not to have it properly represented for fear 
of defeat. Thus, the state of matters is unfortunate, and 
especially it is to be regretted that we cannot know 
what has taken place between the Admiralty and Creusdt, 
further than the fact that some correspondence passed, 
and that the terms of trial could not be agreed on. 

As the matter stands, we may learn much from our 
trial, but it will all be of the nature of an investigation 
of our own samples for our own information, and the 
results will not, we understand, be made public. After 
the last year’s experience great efforts must be made to 
harden the face of our plates, and if possible break up the 
steel projectiles before they enter, This is obviously a 
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more difficult task with solid steel of one description 
from face to back, than with a plate compounded of a hard 
steel faceanda foundation of ironor steel of anotherquality. 
Steel of various kinds should be tried in the face. A 
correspondent—Mr. Seaman, of Sheftield—has urged that 
the necessity for tensile strength in the projectile ought 
to enable the plate to have the advantage in hardness, 
and has spoken strongly of the powers of Tungsten steel, 
of which a hard face has been made with great success. 
Mr. Seaman has put his case well, but, of course, actual 
trial is necessary, and this could only be made with a 
reasonable cost in various kinds of armour, if our autho- 
rities would copy Whitworth so far as to make prelimi- 
nary experiments on a very small scale with steel bullets 
and miniature plates systematically, and in large numbers, 
so as to obtain indications such as would guide us in 
making trials on a large scale. We believe much money 
would be saved and our large experiments would be made 
to far better purpose, if this were dove. Our main work 
in the past year in the matter of gunsand armour, may be 
thussummarised :—We have introduced into our armament 
the most powerful gun existing, and others of very great 
power in proportion to their weight. We have proved 
the trustworthiness of the steel projectiles made by one 
French manufacturer, and we have produced some good 
specimens of steel projectiles in England, and we have 
made arrangements for a trial of steel-faced and solid 
steel armour of English make, and lastly, we have made 
considerable progress in the development of rapid-fire 
guns of considerable calibres. 


ELECTRICITY AND SEWAGE. 

At the close of last week the whole sanitary world 
mast have received a surprise on being informed, in the 
columns of the Standard, that a project was being 
matured for disposing of the entire sewage problem by 
means of electricity. Had the scheme taken the shape of 
a merely theoretic proposal, apart from any practical 
results, it might have been dismissed as the fanciful con- 
ception of some enthusiastic amateur. But there was 
something more in the notion than this. We have the 
authority of our contemporary for the fact that a current 
of electricity can be so applied to a volume of sewage as 
effectually to purify the same in twenty minutes. A mere 
laboratory experiment would not carry any great weight, 
but it is intimated that the undertaking has been carried 
rather beyond that limit. A separation of the solid and 
liquid constituents of sewage is effected by this process 
in so satisfactory a manner that the effluent is entirely 
innoxious, and is free from all tendency to secondary 
decomposition. The whole of the organic matter in sus- 
pension is sent upward to collect as a species of scum on 
the surface of the liquid, and, in addition, more than half 
the matter in solution is eliminated. An unusually dense 
specimen of séwage, when treated upon this system, exhi- 
bited the results in question, and it is assumed that ordi- 
nary sewage would be still more tractable. The upward 
tendency of the solids is attributed to the presence of 
liberated gases, which mingle with what would otherwise 
be a precipitate. The precise form of the apparatus is 
not described, details being withheld in order to protect 
the interests of the inventor in relation to the patent law. 
A complete criticism of the process is therefore impos- 
sible—a matter to be regretted, where there is so much 
to excite curiosity, and where the issues are so impor- 
tant. No chemicals are introduced into the sewage during 
this process except such as arise from the action of the 
currenton the electrodes and on the sewage. The process is 
estimated to add the weight of one grain to the contained 
solids in each gallon of sewage, a consideration of import- 
ance as affecting the mass of sludge which has to be 
removed. This grain per gallon would be about 
ten tons of solid matter in the daily volume of the 
London sewage as discharged at the outfalls. Mr. W. J. 
Dibdin’s formula would require 37 tons of lime per day, 
besides a much smaller weight of other ingredients. 
Whatever manurial virtue is to be found in the sewage 
residuum will be enhanced in the electric process by a 
proportion of ammonia rescued from a state of solution. 

Such, in the main, is the statement of results. The 
inventor of the process is Mr. William Webster, jun., 
F.C.S., whose father has executed extensive contracts in 
connection with the main drainage works of the metro- 
polis. Not only does the inventor propose to employ his 
electrolysis in the treatment of sewage, but also in the 
purification of drinking water, so as to dispense with the 
ordinary system of filtration. The functions of electricity 
are thus being multiplied. It is now brought within the 
bounds of possibility for a town to derive aid from elec- 
tricity to such an extent that this subtle agency shall 
serve to light its streets, propel its tramcars, convey its 
messages, cleanse its sewage, and effect the purification 
of its water supply. The question is simply one of cost. 
All can be done at a price. It is true that we want more 
information from Mr. W. Webster. Archimedes only 
demanded a point of support in order to move the world. 
So in like manner our inventor only wants his electric 
current in order to transform the blackest sewage into a 
crystalline and inoffensive liquid, and to make the water 
supply of a town absolutely pure. Mr. W. Webster has 
rendered good service in showing what are the capabilities 
of the electric current. His working expenses are mode- 
rate, and if that included everything the victory would 
at once be his, for the estimate arrived at with reference 
to the whole volume of the London sewage is only £25,000 
per annum. But at the back of all this lies the capital 
account. How much for engines, and how much for 
dynamos? There will be wear and tear; there must be 
interest on capital, and a redemption fund. Given all the 
necessary plant, it is said that the cost of coals and the 
maintenance of the electrodes are elements of expenditure 
which lie within reasonable limits. Mr. W. J. Dibdin 
reckons that he can treat the London sewage effectually 
at a cost of only about £30,000 per annum for chemi- 
cals. The current in the electrolysis plan is the equivalent 
of the chemicals in Mr. Dibdin’s plan. The removal of 


the sludge occurs in both instances, but will be less 








onerous in the electric project than in the other, as 
the bulk will be less and the agricultural value greater. 
Mr. Dibdin’s plan involves a capital verging on a mil- 
lion. The electric method will require less tank space, 
seeing that it operates with peculiar rapidity, Had 
the precipitation works at the Barking outfall been 
designed for the purposes of the electric method, a con- 
siderable portion of the outlay might have been saved. 
Supposing this saving to amount to something like one- 
third the total, the reduction would be equal to £135,000. 
If this amount of capital would furnish Mr. W. Webster 
with the requisite steam engines and dynamos, the rate- 
payers would have had to bear no heavier burden than 
that which is now being incurred, and a very superior 
effluent would have been poured into the river. 

Contemplating the proposed electric method under the 
foregoing aspect, we await with some degree of anxiety 
the data as yet wanting. Pending full disclosure, niin 
incredulity will prevail among experts, while the general 
public may be fascinated by the idea of driving a series 
of electric currents through the daily deluge of the London 
sewage. If Mr. W. Webster comes to the front with his 
electric plan, he will attract to himself much of that con- 
troversial storm which now assails Mr. Dibdin. The 
latter may be glad of such a foil. Should the Metro- 
politan Board pay any attention to the new device, we 
can fancy the rush of electricians on the one hand and 
chemists on the other. It is a pity that Mr. W. Webster 
was not prepared with his scheme when the Royal Com- 
mission, under Lord Bramwell, investigated the problem 
of metropolitan sewage discharge. Now when it might have 
been thought that every possible scheme had been brought 
under review, there comes just another diverse from all the 
rest, and opening up the whole battle afresh. On the 
other hand, it may happen that this latest candidate will 
have to retire from the field, leaving the struggle to be 
fought out upon the old lines. Happily out of so novel 
an enterprise it may be hoped that some useful principle 
will be evolved. If sewage treatment is not revolu- 
tionised, and if filter-beds of sand and hoggin are not 
abolished, it may yet happen that the purification of 
liquids by means of the electric current will lead up toa 
discovery possessing some degree of practical importance. 
If the greater issue be accomplished, Mr. W. Webster 
will certainly have made himself famous above all com- 
petitors in the treatment of sewage. His statements at 
present are startling. We hope they may not prove 
delusive. 





THE LOUGHBOROUGH WATER SUPPLY. 


Tue Loughborough Local Board have lately completed the 
acquisition of an abundant water supply. Since 188] the town 
has rapidly increased in population, and as there are several 
dyeing firms in Loughborough a pure and serviceable water 
supply was doubly beneficial. In the year 1868 waterworks 
were constructed at Nanpantan, two miles from the town, the 
reservoir being capable of holding 29,000,000 gallons, the fall 
from the filter beds to the market place being 123ft. This was 
estimated to supply 12,000 persons, but as the population in 
1881 was 14,500 and at the present time is 18,000, it was evident 
that some action was necessary. Six years ago town water was 
scarce, and Mr. Geo, Hodson, C.E., then surveyor to the Local 
Board, suggested that the Black Brook should be attached to 
the waterworks. The Black Brook lies five miles distant from the 
town, and drains an area of Charnwood Forest. Mr. Hodson 
estimated that the cost of bringing the water to Nanpantan 
would be £7500, and the compensation for the stream £7000. 
The Local Board did not adopt the suggestion, nor was it 
adopted until the spring of 1886. Before that time they had 
called in other engineers to report on the watersheds ; 
Mr. Hodson had resigned his position of surveyor to 
the town because his reports were not adopted, and, the 
tables turning, he had been elected chairman of the Board. In 
the spring of 1886, when the Local Board again turned towards 
the Black Brook as their hope, the Leicester Corporation had 
also cast longing eyes in that direction. Therefore when 
eventually the Loughborough Local Board purchased the rights 
for £15,000, the Leicester Corporation entered a Bill before 
Parliament praying for the acquisition of the stream. It was 
estimated that if the works were acquired by Leicester it would 
be at a cost of £250,000. The Loughborough Board fought 
them and won, and in December, 1886, commenced to connect 
the stream with their reservoir. The works are very simple. 
They consist of two intakes on the Black Brook near Onebarrow 
Lodge, a quarter of a mile apart. From this spot to the reser- 
voir, a distance of five miles, a gradual fall is obtained. The 
lower intake receives the flow from two streams which fall into 
the brook, while the higher one when used gives an additional 
fall in the pipes of 20ft. The pipes are 15in. in diameter. The 
water passes into the intakes through strong weirs or retaining 
walls, from which it is led by a culvert fitted with intercepting 
screens to the interior of the valve house, where the supply 
passing down the pipes is governed. At the reservoir two inlet 
pipes pass down into the water, one for delivering it at the 
bottom of the reservoir, and the other for delivering it by 
a fountain at the surface when the reservoir is full. The valves 
which control the supply at this point are so arranged that the 
water can either be delivered into the reservoir and on by the 
filter beds into the town mains, or go direct into the town mains. 
The man in charge of the waterworks is also able to regulate 
the supply here, thus dispensing, on any necessity, witha man at the 
Black Brook. Stop cocks, air vessels, and wash-out cocks are pro- 
vided throughout the length of the main from the intakes to the 
reservoir, and in one portion of the distance the water is carried 
through a syphon across the valley. Mr. H. Vickers, of Notting- 
ham, was the contractor for the general work—£3713—and 
Messrs. Oaks and Co. for the iron castings—£4893. Mr. Geo. 
Hodson, M.1.C.E., of Loughborough, as hon. consulting engineer, 
undertook the guidance of the scheme; Mr. Geo, Walker, of 
Nottingham, being the acting engineer. The amount paid for 
riparian rights and compensation was £16,000, the passing of 
the Bill through Parliament cost £3000, and the contracts 
£8606, total £27,606. Had the Loughborough Local Board 
adopted Mr. Hodson’s scheme in 1881 they would have acquired 
the stream for £9000, and dispensed with the £3000 for Parlia- 
mentary expenses, thereby saving the town £10,000. 


NORTHERN CHEMICAL MANUFACTURE. 

THE competition continues between the ammonia and Leblanc 
processes of alkali production, and it has forced down the price 
of soda to alow ebb, The northern makers have the disadvan- 
tage of working by the older process, but this isin part counter- 





balanced by the comparatively high price they receive for the 
bleaching powder they produce. They are further at a dis- 
advantage, because the production of alkali by the newer procesres 
increases on the Continent, and thus they are losing customers 
for their soda, and there is greater competition for the supply of 
the homemarket. The want of an outlet for the sulphate of 
soda is one of the great requirements of the chemical trade jus 
now, but it cannot be said that this has been furnished yet, 
though one or two makers have turned part to the production 
of other forms of soda than crystals. The makers of bleaching 
powder have had greater profit in producing the article which 
sells at £7 10s. to £7 12s. 6d. on the Tyne, and for which con- 
siderable contracts have been made at rates resembling these, 
and for long periods, These rates are the highest yet reached— 
not for occasional quantities, but for contracts—and thus the 
profit to the Leblanc makers might be expected to be larger, if 
it were not for the low price of soda crystals, which have been 
selling for some time at a few pence over or under £2 per ton 
—one of the lowest prices known, The northern producers 
have the advantage of very cheap salt and also low priced sulphur. 
Salt, when the dependence was on the Cheshire supply, cost 
from ]4s. to 15s, per ton at the Tyne works, but now the cost 
of the supply from South Durham cannot well be putat much over 
above 8s, per ton, and thus there is a very appreciable change in 
the cost of the important raw material; and by combination 
the producers in the North are obtaining a larger quantity of 
bleaching powder in the decomposition of a given quantity of salt. 
Hydrochloric acid which was wasted is now utilised, if not by 
its producers, by other makers, and thus there is a reduced de- 
composition of salt to the ton of bleaching powder—now the 
most profitable production in the North-eastern district. There 
are also some attempts in other directions to economise in pro- 
duction. Ina case where the sulphate is used for the produc- 
tion of caustic soda, ammonia ash is bought for crystallisation, 
and thus there is the use of the dearer article for the produc- 
tion of caustic soda, and the use of the less costly for 
the cheap soda crystals. In these and allied ways the northern 
manufacturers are endeavouring to lessen the loss in the 
production of soda so as to diminish by as slight an amount as 
possible the gain on bleaching powder. Still the contest 
between the two forms of production continues, and though 
it is unequal, yet it is being gallantly carried on by the 
northern manufacturers. 


SHAFTING AND PULLEYS, 


Tue general progress which mechanical engineering has made 
during the last quarter of a century has affected not only the 
more imposing class of works, such as bridges, steamships, &c., 
but also almost every detail of the workshop and factory. Take, 
for instance, the item of shafting and accessories. Within the 
period mentioned shafting, instead of being made of wrought 
iron, has come to be made of steel in all the newer and higher 
class factories, The bearings, instead of being rigid, are now 
usually of the type known as swivel bearings. These not only 
accommodate themselves to any irregularity in the movement of 
the shaft, but they are longer than they used to be made, and 
therefore are more enduring, and they are furnished at the ends 
with cups to avoid the annoyance of the continual dropping of 
dirty oil. If lubricated with needle lubricators they 1equire no 
attention except at long intervals, and there is no liability to 
run dry. Pulleys instead of being solid are now always in 
halves, so that they can be slacked and shifted, or removed 
altogether in a very short space of time. The mere ecrewing 
together of the two halves is sufficient to fix a pulley to the 
shaft without the necessity for keys, as was formerly the case, 
and which so often threw them out of truth. As regards very 
large pulleys, the construction of these of wrought iron or steel 
by building them up, as it were, has become a large and 
important business, and fortunes have even been made out of 
the manufacture of them. The first person who advocated and 
made large wrought iron pulleys was the late Mr. Joseph 
Rodgers, of Leeds, and large quantities of them are still made 
by Messrs. Hudswell, Clark, and Co., his late partners. Several 
varieties of the same thing have since been put upon the 
market, until these enormous wrought-iron pulleys may be seen 
at all our industrial exhibitions, where they present quite an 
imposing appearance. 
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Commercial Geography considered especially in its relation to 
New Markets and fields of Production for British Trade, 
By Kenrick B. Murray, 8vo., 188 pp. London: Thomas C. 
Jack, N.D. 

Iv this little work the author gives a concise and readable 

account of the trade and natural resources of different 

countries, both foreign and colonial, in Asia, Africa, 

America and Australasia, with statistics of their exports 

and imports up to the year 1885. The data seem to have 

been derived from consular and other official reports, 
exhibition handbooks and similar sources, and are good as 
far as they go, allowance being made for certain optim- 
istic statements; but it is doubtful whether, in its 
present form, the book is likely to be of much utility. It 
is too short for a practical business guide, and certainly 
not likely to be attractive for teaching purposes. We 
therefore trust that the author’s hope that the publisher 
may be encouraged in a future edition to deal more fully 
with the whole range of the subject may be speedily 
realised. The introductory chapter deals at some length 
with the question of commercial geography societies and 
their publications in Europe, and also gives a list of com- 
mercial museums or analogous institutions in Europe as 

far as obtained up to date. What, however, we miss is a 

detailed description of any one of these institutions and 

its method of working, as without these it is not easy to 
appreciate the author's enthusiasm for their foundation, 
which he considers will be the culmination of the stud 

of commercial geography in this country. The stoc 

complaint against the British merchant to be found in 
most consular reports from foreign countries is that he 
trusts too much to commission agents in the large foreign 
commercial centres, and does not make himeelf Tonmenalier 
familiar with the wants of consumers by travelling 
among them in the manner practised by hia con- 
tinental rivals. If this be true, the foundation of 
sample and pattern rooms in London and other English 
trading centres—which is we cess ge what is meant by 
commercial museums—would rather aggravate the evil, as 
permitting the merchant to avoid even the trouble of 
writing to his correspondent by simply going across the 
road to get the curator to show him what his customers 
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want. Surely this does not seem to be the way to encour- 
age commercial enterprise—a quality in which, according 
to fashionable modern light, the British merchant is sup- 
posed to be sadly deficient. We should have thought that, 
as far as raw produce and imports were concerned, it 
would be hard to improve upon the collections contained 
in brokers’ sample-rooms round about Mincing-lane taken 
in their every-day working condition, which at any rate 
have the advantage of consisting of fresh specimens 
perpetually renewed, while in any permanent museum a 
visible deterioration from dust and dirt within a short 
veriod might fairly be apprehended. Museums of this 
Find are not such untried institutions as the author 
imagines, The celebrated animal products collection is a 
fair instance. This, after flourishing in some dignity for 
a time at South Kensington, has now retired to a position 
of modest seclusion at Bethnal Green, but we do not hear 
that it has had any very appreciable effect upon the com- 
mercial prosperity of the country. 

Some of the author’s statements as to the resources of 
the colonies require qualification. For instance, in 
speaking of Jamaica he states that “there is no doubt as 
to the fact that gold, silver, platinum, cobalt, tin, and lead 
mines abound all over the island.” There does not 
appear to be any record of such mines in the geological 
description of Jamaica by the late Mr. Sawkins, who was 
engaged in the survey of the island for several years. 
He does, however, state that copper mines were worked 
in a small way about twenty-five years since, and this, 
strangely enough, is the only metal omitted from the 
author’s very comprehensive list. In the Island of Mont- 
serrat the Montserrat Company alone is said to have 
possessed a thousand lime trees in 1885, If we remember 
rightly, that company at the Colonial Exhibition spoke 
not of trees but of hundreds of acres of them 
Le Petrole. Par W. de Foxvikttr. 8vo., pp. 274. 

London : Hachette and Co, 1888, 

Tus work forms part of the well-known Bibliothéque 
des Merveilles, which now includes more than 120 volumes, 
devoted to the popular treatment of scientific subjects in 
the widest sense, matters of social and economic interest 
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THE GUNS OF THE BENBOW, 





Now that the Benbow is approaching completion in 
every respect, and about to be brought round from Chat- 
ham to Portsmouth for a trial of her great 111-ton guns, 
it is not an inappropriate time to say a few words in 
regard to the power and value of her armament, far 
surpassing—-as it does—that of any ironclad afloat, 
whether in the navy of Great Britain or in that of any 
foreign Power. The accompanying table will show in a 


} sia be 

| the penetrative power of the projectile, and the vis viva 
or energy stored up in it. Making use of the generally 

| accepted formula— 

wv 

2g 

where w = weight of the projectile in Ib. 

v = velocity in feet 

g = force of gravity (32°2)4, 

_we arrive at a muzzle energy with our newly constructed 


vis viva 


moment that the 111-ton gun distances all competitors. | $4 of no less than 57,304 foot-tons, or nearly 5000 foot- 
In it a comparison is drawn between the salient features | t0nS In excess of anything before arrived at, the greatest 


of our new weapon and those of the heaviest natures 
possessed by France and Italy—these being the only 
rivals worthy to be compared with it. 

Calibre, 


Country. Penetrative 


power, 


Weight. Muzzle- Projec- 

velocity. tile. 
ins. tons. foot-secs. Ibs. 
16°25 .. U1 .. 2128 .. 1800 .. 82-5in. at 1000 yds. 
17 -- 104 .. 2018 .. 1799 .. 32°3in. at muzzle. 
14°66 .. 71 .. 1955 .. 1180 .. 27°3in. at muzzle. 
Thus it will be observed that the Benbow gun has a 
greater penetrative power at 1000 yards distance from the 
muzzle than the Italian gun—its most formidable com- 
“geval -has at the muzzle itself. This would appear to 
»e conclusive. 

Before giving a brief description of the construction 
and parts of the new gun—drawings of which we 
give —we cannot refrain from remarking upon the 
prodigious strides which have been made in the develop- 
ment of gunnery science since the period of our last 
great war, both as regards the dimensions of the weapous 


Great Britain 
eer 
France .. 


jamount of energy before recorded being that of the 
| 100-ton Elswick gun of 17in. It is true that higher esti- 
| mates have been given by various writers of the energy 
| developed by this weapon, but it must be remembered 
| that they were conjectural. Lord Brassey gives it in a 
table as 61,200 foot tons. As, however, in order to pro- 
duce this abnorma! energy he quotes a muzzle velocity of 
| 2214 foot-seconds, which has not been obtained during the 
Government trials at the Woolwich Butts, the figure re- 
sulting from these velocities are misleading and untrust- 
worthy. Be itas it may, however, the 111-ton gun stands 
unrivalled amongst its compeers, and the Benbow, 
Sans Pareil, and Victoria will have by far the most 
powerful armament afloat in all the navies of the world. 
We only regret one circumstance connected with the 
mounting of these guns: it is that they should be so en- 
tirely exposed above the open turrets. This, however, is 
| a defect of the Admiral construction which cannot, we 
| fear, be remedied. 





employed and the complex nature of the machinery by | 


which they are loaded and fired. A glance at the sketches | 


marked A herewith, which give the relative sizes of 
the modern 111-ton steel rifled B.L. gun and the old 
10in. cast iron S.B. gun of a past age—drawn to the 
same scale—will exhibit at once the extraordinary 


| rapidity of that development as far as regards propor- 


tions. 


| Crimean War—only thirty years ago—the 10in. S.B. 


being largely included, as well as the severer questions | 








Ww 












WHA V/A 
SSsoosss SSS! 


SSSSSSSSSSS 





i, GUELG SSSR MAG cau 
spittin /ifreon 



































gun was the heaviest and most powerful piece of 
ordnance that Great Britain possessed, and we were then 
far ahead of all other nations in respect of armament. 
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It must be borne in mind that at the close of the | 
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_DAVEY’S DIFFERENTIAL PUMPING ENGINE. 





WE illustrate on page 27 a pumping engine by Messrs. 
| Hathorn, Davey, and Co., of Leeds, for the Weston Water- 
| works. This engine possesses some interesting features, both 
in general design and in the construction of the differential 
; gear. We have often illustrated Mr. Davey’s engines, and 
described the principle on which they have been made to work 
expansively, viz., that of taking advantage of the inertia of the 
| pump rods in mining engines, or providing heavy weights, in the 
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of natural history and physical science. The author, 
whose contributions to the series have hitherto been 
chiefly of the latter order, including atmospheric electricity, 
and a treatise on the world of atoms, now gives us a plea- 
sant and gossipy little book on the subject of petroleum 
in its various aspects, from the days of the fire worship- 


pers of the Caspian and the river burning of the Seneca | 


Indians, down to the latest improvements in tank steamers 
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Lg- — memes TOTAL LENGTH 128.12 — —»| 


| 10-INCH CAST-'RON S.B, cun-—->| 
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COMPARATIVE SIZES OF III-TON AND 10-INCH GUNS. 
Yet in the present day the projectile and battering 
charge only of our most formidable weapon, taken collec- 
tively, actually bear an appreciable proportion to the entire 
bulk of the gun, which was considered monstrous in 1857, 
computing to one-third of it in weight. The compli- 

| cated nature of machinery required to load, fire and control 

the new gun can be seen by a reference to page 30. 


| It shows the gun mounted upon its proof sleigh at | 
and pipe lines, both in Americaand the Caucasus. Most of | Woolwich Arsenal, 


and the powerful double derrick 


the men who have been prominent in the development of | erected in rear of it, with traversing-platform working 
this great industry, including Colonel Drake and the Nobel | beneath the davits for raising and supporting the projec- 
family, receive appreciative notices; and the author in- | tile and charge—weighing respectively 1800 Ib. and 960 lb. 


dulges in some curious speculations as to what might have 
happened if Louis XV. had supported the garrison of 
Fort Duquesne, and the English Government, instead of 
devoting its energies to turning the French out of Canada, 
had listened to the representations of Jonas Hanway and 
acquired the Persian territory bordering the Caspian, in 
which cases the Pennsylvanian oil region might have 
remained French and that of Baku English. The various 
applications of petroleum products are noticed, together 
with the processes of refining, in the final chapter of the 
book, which fully maintains the standard of its prede- 
cessors in the series. We are inclined to think, however, 
that the author unduly magnifies the value of his subject 
when he states that—“ The fear of a coal famine becomes 
chimerical, thanks to the abundance of liquid fuel, which, 
when handled by skilful engineers, is at once more econo- 
mical, more certain, more powerful, more elegant, more 
convenient, and more economical than coal,” and that “the 
new element of force may deal a serious and perhaps 
irremediable blow to the power of Great Britain.” 


The Prospector’s Handbook. 
edition, 8vo., pp. 132. 
1888. 

Tuis is in many respects a useful little book, and the fact 
that it has reached a third edition in about two years 
shows that it has met with an appreciative public. In the 
preface to the second edition the author states that he has 
made a fewdesirable additions and corrections, as suggested 
by the press. We wish that he had been able to revise the 
composition of the common minerals in the second part, 
which are not always correctly given. Thus it seems to 
be going out of the way to be inexact to state that galena 
contains 80 per cent. of lead, and the rest sulphur. The 
correct figures-—lead, 86°6, and sulphur, 13°4 per cent.— 
would have taken up no more space, and might, in some 
instances, be more useful. 


By J. W. Anperson, M.A. Third 
London: Crosby Lockwood and Son. 


| breech, form quite a bewildering maze of mechanical con- 


Benbow, where the turrets are open and the breech of 

| the gun is depressed beneath the steel deck for receiving 

| its charge, but the mechanism of the breech-loading 
apparatus is as shown in the engraving. 

The principal dimensions of the 111-ton gun are as 
follows :—Total length, including breech gear, &c., about 
45ft.; extreme diameter, 65°5in.; calibre, 16°25in.; length 
of bore, 487‘5in., or about 30 calibres; diameter of 
powder chamber, 21'25in.; capacity of same, 28°610 cubic 
inches; the charge is 960lb. of what is called experi- 
mental slow powder, of hexagonal shape with a hole 
| through the centre, and almost analogous in its character 
to the well-known prismatic No. 1 brown, of which most 
of the charges for many breech-loading guns are now 
made up. The building up of these charges is most 
curious. It is like achild’s puzzle-map. A plan is drawn 
of the exact number of hexagons that will most nearly 
cover a space equal to the base of the charge. Rows and 
rows are then placed upon the first layer, always leaving 
the central holes clear above one another for the flash to 
communicate with the whole mass, as the sides fit exactly. 
The mass when made up fits into a stout silk bag, and 
after being “choked” is put into a loug metal cylinder for 
conveyance on board ship; 560 of such cartridges form 
the “unit” for the Benbow in peace time. 

An initial velocity of 2143 foot seconds was actually 
obtained on the 28th of March last at the proof butts, 
Woolwich Arsenal, with the second of the 111-ton guns. 
This was with 850 Ib. of German powder only. 1t is not 
unreasonable, therefore, to assume that a higher velocity 
| than that mentioned in our comparative statement might 
‘be regarded as normal. Of course this greatly increases 








—during the process of loading, also the duplex arrange- | 
ment of Stanhope levers, carrier, and cam-lever at the | 


trivances. The elevating, loading, and traversing will of | 
course be performed by hydraulic power on board the | 
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form of loaded plungers, in other engines where pump 1o0ds are 
not required. 

In this new design of engine, recently patented by Mr. 
Davey, the load on the plunger is dispensed with, and the 
engine is made lighter and more compact, whilst with the im- 

| proved form of gear a greater range of expansion is made pus- 
| sible, and a better distribution of steam effected. 
| It will be seen from the engraving, and the diagram Fig. 1 
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that the high and low-pressure cylinders are fixed on a diagonal 
framing, and coupled by means of a pair of dises on a rocking 
shaft. To the pins on the discs to which the engines are 
coupled are also attached the pump rods leading off at another 
angle, the effect of which is to give the engine an increasing 
mechanical advantage over the pump as the stroke is produced. 
That in itself admitting of a very considerable range of expan- 








1This gives the energy in “ foot-pounds.” It must be divided by 
2240 to find tons, : . 
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sion; but if that alone were relied on, there would be the 
necessity of carefully adjusting the expansion to suit the 
engine. In other words, the expansion could not be varied. 
In this engine the old principle, the inertia of a heavy weight, 
is still retained ; but instead of being put in the form of a load 
on the pump, it is provided in the dises which couple the engine 
and pumps together. The effect of this arrangement is that the 
expansion may be varied by simply varying the velocity at 
which the stroke is produced. This can be best illustrated 
by reference to the following diagrams :— 

In Fig. 1 A and B are the 
pumps; c¢, high-pressure 
cylinder; d, the low-pres- 
sure cylinder; ¢ e, trunk 
guides for pump rods; J, 
the reciprocating disc 
coupling the engine and 
pumps together. a bed, 
Fig. 2, is the pump dia- 
gram; defic, combined 
engine diagrams ; dg fhe, 
resultant diagram by 
engine mechanism ; g f 
power absorbed by inertia of parts ; f 6h, power given out by 
momentum of parts. In these the valve gear is in general 
principle the Davey differential gear so well known, but it has 
been improved by the addition of separate expansion valves on 
both cylinders. Those on the high-pressure cylinder cut off from 
a quarter to three-quarters the stroke, and those on the low- 
pressure from one-half to seven-eighths the stroke. The cylinders 
are three to one in capacity, with a receiver between them. The 
cylinders are ldin. and 28in. diameter by 3ft. stroke, and the 
pumps 15}in. diameter by 29in. stroke. No doubt the direct- 
acting engine possesses many advantages. Each stroke is a 
distinct operation, and by varying the pauses between the strokes 
the speed of pumping may be varied without altering the expan- 
sion on the engine. ‘he engine under notice is well-designed, 
and appears to be a decided advance in the construction of 
direct-acting pumping-engines. 


Fig. 2 














COST OF LOCOMOTIVES IN THE 
STATES. 

THE cost of a finished locomotive necessarily depends to a large 
extent on the design, class, and materials used in its construction, 
and to ensure success in economy of production, the designing and 
building departments should work together in harmony, and under 
an undivided authority, so that while on one hand any improve- 
ment in design or means of cheapening construction which may be 
brought to light by shop experience, may be considered by the 
head of the department, and, if advisable, adopted without being 
blocked by the draughtsmen, who as a rule forcibly object to their 
designs being interfered with or their drawings aitered ; yet, on 
the other hand, the draughtsmen should be allowed free access to 
the shops, and full opportunity given them to inspect the work as 
it goes on, and to report to the superintendent whenever they find 
that drawings are not adhered to, inferior workmanship is being 
allowed, or materials used such as are contrary to specifications. 
Under such circumstances, combined with some years’ experience 
in building the class of engine described, the results given below 
are attained in Canada bythe writer. The engine is eight-wheeled, 
American type ; cylinders, 17in. by 24in.; drivers, 62in. diameter ; 
boiler pressure, 160 1b. to the square inch ; and weight of engine 
in working order, 87,000lb. The weight of the engine empty is 
77,400 lb., and that of the tender 30,1001b., making a total of 
107,5001b., and the cost of ten engines, lately built with 10 per 
cent. added on to both materials and labour, was 5710 dols. each, 
or 5-34c. per lb., this cost including a complete set of tools, jacks, 
lamps, head-light, and U.S. packing in pistons and valve stems. 
Some of the principal detailed costs, with 10 per cent. added to 
both material and labour, are given below. 

Frames.—Both back and front frames are forged from No. 1 
scrap; they weigh when machined and finished ready for the 
erecting shop 4220 lb. per set, and cost 5-3c. per Ib, i 


UNITED 


oot, le 
Boiler,—The finished boiler, without tubes, weighs 14,6801b. and 
costs 1116 dols., or 7 6c. per Ib. : 
Cylinders.—Fitted up ready for erecting with steam chests 
covers and studs weigh 5460 1b. per pair, and cost 300 dols., or 4 
per lb., with castings at 3-90c. per lb. 
Wheels, axles, and tires.— Finished, ready to put under the 








SCHALLEHN’S SMOKE-CONSUMING FIRE BRIDGE. 
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engine, weighed per set for the engine, 12,440 lb., and cost | 


51746 dols., or 4°l6c. per Ib. 

Crank pins.—Are made from Lowmoor iron and case hardened ; 
they weigh, per set of four, when finished ready for use, 287 lb., and 
cost 10.5¢. per lb. 

Side rods.—Are made with ends and oil cup: forged solid, then 
slotted out and fitted with half brasses and cotter, and when com- 
= erecting weigh 580 ]b. per pair and cost §7 dols., or lic. 
per lb. 

Brass boiler monatings and fittings. —Including, injector check and 
steam valves, whistle, water gauge mountings, try cocks, Kc., cost 
on the average 35c. per lb. 

Suoke stack. —With cast iron top, fitted with netting and cone 
ready for use. Weighs 930 lb., and costs 37 dols. or 4c. per lb. 

‘w).—The cab, fitted with doorsand sashes, glazed, weighs 750 Ib. 
and costs 55 dols. 

Pilot.—Ready for use weighs 420 lb., and costs 14 dols. 

Tender.—The tank is so designed that every rivet in it can be 
closed by the hydraulic machine. The capacity of the tank is 2800 
imperial gallons. The trucks are made of wrought iron, with semi- 
elliptic spring, and the frames are of oak. It weighs complete, 
eed Ib., and costs 924 dols., or 3-09c. per lb.—National Car 

“itder. 








TENDERS. 


OXFORD. 

List of tenders for the reconstruction of the drainage and sani- 
tary arrangements of Frewen Hall for Brasenose College; Messrs, 
Best and Son, MM. Inst. C.E, Abingdon-street, Westminster, 
engineers :— 





£ s. d. 
ep an Oe, Oemee ... xs as. 2s se ees 221 8 0 
Knowles and Son, Oxford .. .. .. .. «2 o- 208 4 0 
Wyatt and Son, Oxford.. .. .. 1909 0 0 
Chas. Curtis, Oxford (accepted). . 180 0 0 








Detta MetaLt.—During the past year the progress of Delta 
metal has been even more marked than before, extending to new 
and developing old fields. Among other heavy work on hand or 
completed may be mentioned heavy castings for caisson work for 
New South Wales. The demand for Delta propellers has increased 
greatly and a number have been supplied to various navies and 

rivate firms. The metal has established itself as a material for 

uilding launches and torpedo boasts ; a number of the latter were 
built for the Russian Government. A launch built entirely in 
Delta metal at Dartmouth just underwent a very satisfactory trial 
trip. Large worm wheels for locomotives for a mountain railway 
in Switzerland have been made in Delta, all other alloys failing at 
a competitive trial. The use of stamped parts of sewing machines, 
of water meters, gas regulators, &c., is steadily growing. Delta 
metal for mining purposes is gaining in favour on account of its 
great resistance to the action of acids in mine water; rails in Delta 
are replacing such in iron for many purposes in mines on this 
account. 











CROSS SECTION OF FIRE BOX 
ONLINE AB 


SCHALLEHN’S SMOKE-CONSUMING FIRE 
BRIDGE. 

Tue hollow cast iron air-admitting fire bridge illustrated in 
the accompanying engravings has now been in successful use for 
some time. It was first exhibited at work in the Smoke Abate- 
ment Exhibition, and it was thus described in the report on 
that Exhibition in 1882 :—“ A hollow cast iron bridge is applied 
at the back of the fire grate of internally fitted boilers—see 
Figs. 1 and 2. Its end elevation is semicircular—Fig. 2—and it 
is faced on the side next the fire with a thick tile of fireclay. 
Two semicircular cast iron wedges are so placed between the 
external walls of the bridge as to leave three transverse slots, 





each about an inch wide, through which streams of heated air 
are supplied to the flame as it passes over the bridge, the semi- 
circular form of which promotes the admixture of the air with 
the combustible gases and smoke.” Air is admitted from the 
asbpit to the bridge, the supply being regulated by a valve. 
This valve may be set by means of the hand rod shown in Fig. 1, 
so that the valve may be closed as shown, or open to the extent 
necessary to admit a sufficient quantity of air to complete com- 
bustion. “The test to which this appliance was submitted 
showed that smoke of a low degree of density was only emitted 
for a few minutes, and that during 98°4 per cent. of the time no 
smoke could be detected.” Since the date of the Smoke Exhi- 
bition the apparatus has been applied to the furnaces of many 





Cornish, Lancashire, and other boilers with very satisfactory 
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PLAN OF 80X ON 
LINE C 


results as regards smoke prevention, and also with ec: momical 
results. The apparatus is shown as fitted to a Cornish boiler in 
Figs. 1 and 2, and as designed for locomotive boilers in Figs. 3, 
4,and 5. Fig. 3 gives the section of the bridge through which 
the air is admitted, the admission being controlled by the long 
hinged valve, actuated by the hand lever rod carried upwards at 
an angle outside the fire-box. The cast iron of the air-admitting 
bridge is faced and surmounted by firebricks or fireclay lumps. 
When it is necessary, the valve may be hinged on the other side 
of the air passage, but this, of course, would not be often. This 
arrangement of the apparatus is now being fitted to a locomotive 
on the Lancashire and Yorkshire Railway, and the figures 
relating to twelve weeks’ running have been taken, and as com- 
pared with the figures from a sister engine of exactly the same 
build and work, the results show a considerable saving of fuel, 
apart from the advantages derived from the prevention of smoke, 
the coal consumed per mile being in the two cases 25°4 Ib. and 
28°34 lb. It is claimed that the apparatus is specially applicable 
in marine boilers, 








WIRRAL AND BIRKENHEAD AGRICULTURAL SocteTy.—The annual 
show of this Society will take place on Wednesday and Thursday, 
the 12th and 13th September. 

THe REGISTRATION OF PLUMBERS.—The Plumber's Company has 


| done and continues to do most excellent service to the public, to 


the cause of public health and sanitary science, as well as to the 


| trade they represent, by the judicious and well-conceived liberality 


of spirit in which they have made provision for the education, ex- 
amination, and registration of qualified plumbers. The scheme in 
its main features is based on the well-known precedents by which 
medical men, pharmaceutical chemists. dentists and be earn sur- 
geons have organised their respective bodies ; so as, on the one hand, 
to exclude i Pp and false pretence, and, on the other, to 
rovide for a reasonable system of examination and registration. 
he scheme of the Plumber's Company, after being thoroughly dis- 
cussed in the trade itself, and ina number of great towns, and 
after being submitted to the leading medical and sanitary author- 
ities, has met with what may be fairly described as unanimous 
approval ; and, in the interests of the public health, we are pleased 
to see that, in the large towns where it has been submitted to 
| criticism, it has been heartily accepted. Its a of local boards 
and local examinations, acting in unison with the central body, 
rmits local activity, while it provides an adequate uniform method. 
Tt ludes those el ts of confusion, deception, and — to 
which any merely local effort may easily lead ; the standing of the 
company, its representative character, and the sanction given by 
| the presence of men of the highest scientific standing and integrity, 
| furnish the element of security and confidence which the public, 
the medical profession, and the trade alike, know to be essential to 
success-—British Medical Journal, 7th Jan., 1888, 
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LETTERS TO THE EDITOR. 
(Continued from page 29.) 


ACTION OF SEA WATER ON CONCRETE WORK, 


Sir,—Having read with interest the various discussions on the 
above subject in your different issues, I venture to forward to you 
the following account of circumstances which recently came under 
my notice. 

hilst supervising the cutting back and redressing of the face of 
a portion of the return wall near the end of the breakwater on the 
south of the river Tees, I found that the concrete, upon penetrating 
into it in some places, became detached upon the lightest applica- 
tion of the hammer and chisel ; but upon the tide rising and falling 
and the new face of the concrete becoming wet and again drying, 
the concrete had set quite hard, and was apparently in as perfect a 
condition as any other portion of the work. 

This defective condition of the concrete is no doubt attributable 
to insufficient mixing of the cement, as this portion of the work 
was rather hurried in construction, with a view to the completion of 
the work prior to an inspection. 

The concrete was composed of four parts blast furnace slag, which 
had passed through a 2in, ring, to three of sand and one of cement. 
The defective portions of the concrete referred to were some of a 
dark, neutral, and others of a dirty yellow tint; it was found that 
where the concrete was of a whitish tint it was exceedingly hard 
and of the consistency of sandstone, 

A small portion of neat cement, taken out of a bag which had 
been used for the fon pred of filling up a defect in the extreme end 
of the breakwater, and deposited in 1881, was found to be exceed- 
ingly hard and in excellent condition, after having been exposed to 
the action of the sea water during a period of six years. 

The concrete work commenced at low water line, and extended 
upwards of 1100 yards seaward, the first batch having been 
deposited in 1873. Several cuttings have been made in the concrete 
without finding any other defects. Upwards of twenty thousand 
tons of cement have been used in the construction of the break- 
water, obtained from various firms in the North of England. The 
cement had to pass through a sieve of 2500 meshes to the square 
inch, leaving not more than 5 per cent. residuum, and to stand a 
tensile strain of 600 lb. to the 2}in. section. 

Under the circumstances stated above, I am of opinion that 
Portland cement concrete, if judiciously compounded and sufficiently 
mixed, will fulfil all requirements, and that ref defects in works 
constructed of this substance will be attributable to insufficient 
mixing, to the use of too much sand, or to an exceedingly bad 
cement. Cotin P, Fow.er. 

Bridge-road, Stockton-on-Tees, 

January 3rd, 


FREE TRADE AND NO TRADE, 


Sir, —Free Traders say all exports are expenditure and imports 
areincome. ‘‘ Heathen” endeavours to controvert this proposi- 
tion by contending that the £4 worth of meat he receives from his 
butcher is not income, Will he venture so far as the logical con- 
clusion of his contention, and say that the £4 cash he paid his 
butcher was not expenditure ! 

‘*Heathen’s” mistake lies in his failure to perceive that the 
word ‘‘income” is used in two entirely distinct senses. In the 
case of the individual merchant, certain sums are disbursed and 
termed outlay ; other sums are received and termed returns; and 
the balance of the latter over the former is technically termed 
“income.” But literally the whole of the returns are income, and 
it is in this literal sense that the word is used in Free Trade dis- 
cussions—that is, as the antithesis of expenditure. In the case of 
‘* Heathen’s ” illustration, there is no technical ‘‘income ” what- 
ever, for he has simply exchanged a certain weight of gold for its 
value in meat. But if he sells his £4 worth of meat for £4 10s., 
he has realised a technical income of 10s., the difference between 
his expenditure of £4 and his literal income of £4 10s. 

‘* Heathen ” further says, ‘‘If all we buy from the foreigner is 
income, then all I buy from my butcher is income.” Here 
‘* Heathen” makes a second mistake, in overlooking the possibility 
of buying cash with goods, instead of goods with cash. 

The individual merchant commences an operation with certain 
cash or credit, which he next turns into goods, and thirdly re-ex- 
changes into a larger value of cash or credit ; and in speaking of 
such a transaction we say he ‘‘ buys” the goods—i.e., he ‘t buys” 
property in the second or middle form which it assumes in its two 
transmutations, But though in the case of a nation the main 
principle is the same, the transmutations are inverted. The nation 
commences its operation with goods (exports), which it changes 
into cash or credit, and again exchanges into a greater value of 
goods (imports); and applying the colloquial phrase in the same 
manner as before, we should say the nation ‘‘ buys” property in 
the second form, which is in this case cash, and the imported goods 
assume the position of the individual merchant’s cash returns, 
Consequently a nation does not ‘‘ buy” imports from the foreigner 
in the same sense as ‘‘ Heathen” ‘‘ buys” meat of his butcher ; or, 
to take a better parallel, his butcher ‘‘buys” meat from the 
market salesman. 

With regard to Mr. Brett’s letters, have not some of your corre- 
spondents taken him too seriously! Surely if he is an honest Free 
‘Trader his fellow believers may exclaim, Save us from our friends ! 
I would rather incline to see in him a Protectionist, who seeks to 
oppose Free Trade by advancing the weakest and most self- 
destructive arguments in its favour. 

For instance, he would have your readers believe that the doc- 
trine of Free Trade is to be accepted on faith, and that its apostles 
deprecate any examination into its principles and results, whereas 
the exact opposite is the truth. We say that it has been taken too 
much on faith, with the result that the present generation is dan- 
gerously ignorant of the arguments on either side, and there is the 
natural probability that in a time of depression, when everyone is 
saying ‘‘something ought really to be done,” an uninformed public 
may take a disastrous leap in the dark. Let there be as much 
examination as possible. 

Mr. Brett takes the Free Trader's point, that the greater the pre- 
ponderance of imports over exports the greater is the balance in 
favour of the country, just casually, and apparently ingenuously, 
mentioning that the preponderance has been augmented by the 
fall in the values of exports, and concluding by saying, ‘‘If we had 
obtained higher prices, the balance of imports would not have been 
so greatly in our favour.” The moral implied is, of course, the 
absurd paradox that the lower the value obtained for your exports 
the greater your profits will be. But then this paradox is only 
arrived at by drawing an utterly false deduction. If we could 
happily maintain high values for our exports, we should have so 
much the greater power of purchasing imports, the aggregate value 
of the latter would immediately increase, and the balance in favour 
of the country would be even greater than before. 

Clapham, January 7th. C. G. Magor, 


Sir,—Economical questions have been much to the front in your 
pages of late. I am myself a manufacturer six days of the week, 

ut on Sundays, sitting in my study, lam an economist for the 
time being, and this morning’s reading leads me to think that your 
citation of a so-called economic axiom in your most interestin, 
review of the past year is scarcely fair to us. To begin with, 
actually cannot find the statement that import duties are neces- 
sarily paid by the consumer in any book on the subject, except that 
Mill mentions it as an untenable view, while he and Fawcett, who 
follows him, conclude a difficult train of reasoning with the identical 
conclusion suggested by your experience, that the truth is generally 
midway between two possible extremes. Again, with regard to 
such a question as the proposed Spanish dockyard, are you not 
substantially at one with Adam Smith’s ‘‘defence is of far more 
importance than opulence?’ Nevertheless, the fact remains that 





a manual of political economy is rightly and necessarily as far from 
being, as some expect to find it, a practical manual of trade, as an 
elementary book on thermodynamics is from conferring a sufficient 
knowledge for successful engine building. To be useful, know- 
ledge of principles must be joined to an intelligence trained to 
discern their interaction in the complexities of actual fact. So 
that those alike who read with the determination to refute, if pos- 
sible, at all events to despise, will, equally with those who believe 
at any cost of understanding, gain little for their pains. To genuine 
engineers allow me to recommend a change of air and scene—that 
is, read some of the American economists—notably F. A. Walker. 

But will your correspondents, who complain of economists for 
remoteness from practice, explain how they propose to contervail, 
say, the latest blow to our commerce, the Russian duties on hard- 
ware, &c.? We have, it is true, had “Trader's” suggestion of a duty 
on silk, in which he is anticipated by no less an economist than J. 8. 
Mill, though I doubt if the exact form suggested would be agree- 
able ; but will he, if he has — off the silent fit, tell us how we 
should be bettered if we compelled our foreign creditors to pay us, 
not in manufactures, but in some other way? By the way, while 
calling for facts, why cannot ‘‘ Trader” give us facts when he pro- 
fesses to? Why call our imports three times our exports when they 
have only once reached the ratio 3:2? Why put the interest on our 
foreign investments at £100,000,000 when it is £35,000,000? 
Taking this last figure and ae £15,000,000 for economically 
similar remittances, we get £50,000,000, which is the value usually 
given for our imports of manufactured goods. These ‘‘ Trader” 
proposes to exclude, thus reducing our imports by £50,000,000 at 
one blow ; but as our debtors are to continue to pay us somehow, 
obviously the reduction will fall on the proportion of our imports 
which has hitherto been paid for by British exports. Now can 
“Trader” contemplate with equanimity the wholesale distress 
which would be caused by a sudden diminution of our manufactures 
to that extent, with the additional disaster to our shipping and all 
interested in the handling of this vast reciprocal commerce? 

Then there is your correspondent ‘‘ Heathen,” with the not 
particularly instructive analogy of his butcher’s bill. However, 
this case presents some points of resemblance to the commerce of 
the German Empire, where import and export values are nearly 
balanced. Just as a case within my experience, where the local 
butcher owed a certain customer annual interest on a loan or ad- 
vance of working capital, more or less resembles the commerce of 
England ; for at the year’s end the butcher had supplied meat to 
say £200 value, and had received in payment £180. There certainly 
is a clear income of £20 paid in commodities, and a ‘‘ Heathen” 
would find it hard to convince the local revenue officer of the 
contrary. 

Again, another correspondent asks why rising prices are a mark 
of good trade. Well, I venture to think that if he will be at the 
pains, he will find a better discussion of the subject in any good 
treatise than you would like to give space to ; only I fear he is one 
of the careless sort, seeing that he opens with the astounding state- 
ment that our exports are now in excess of imports. This is the 
‘* percentage fallacy” on a magnificent scale. 

Vor the present I would conclude by asking your attentive 
readers whether our fiscal system, or piece-work, and engineering 
and general progress have done most to lessen the cost of produc- 
tion—whether, when they talk of providing employment, they mean 
setting two men to do the work now done by one, and if so, 
whether they find that sort of thing pay in their private business, 
and how it differs in principle from machine breaking, and similar 
trades’ unionisms of the past ? ; 

Kensington, January 10th. 
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THE LABOUR MARKET, FOOD SUPPLY, AND POPULATION. 


Sir,—To discuss social problems in the columns of a technical 
paper is a significant sign of the times. I have read your articles 
that have lately appeared, and the letters you have published from 
various correspondents on the subject. I don’t recollect whether 
you have inserted any letters from working engineers on 
the questions of the labour market, food supply, and population in 
so far as they affect our special industry. As I am at present out 
of employment, and have been considering the matter in my en- 
forced leisure these few weeks, perhaps you may allow me space 
for a few observations. 

The labour market in mechanical engineering, in common with 
other occupations, is undoubtedly overstocked in this country. 
But, as you observed not long ago, there is a special] reason for our 
business becoming overstocked. Outsiders are under a delusion 
regarding it. Nobody, we may say, ever thinks of paying a 
premium of £100 in order to get their sons taught to make boots 
or clothes, whereas, as we know, it is a common occurrence for 
that amount and more to be paid for learning to become an engi- 
neer. This cannot be done by the working classes, but they, see- 
ing it done by persons who are supposed to know more than them- 
selves, imagine there must be something in it, hence there eager- 
ness to get their sons placed in an — shop. 

The result is as we see it to-day. e premium apprentice has 

id high for his position in the - and drawing office. He has, 
et us say, become expert in mathematics, knows the Binomial 
Theorem, has read the ordinary text-books in physics, chemistry, 
metallurgy, mechanics, and engineering, has familiarised himself 
with some of the formule books, and after he has spent the best 
ag of his youth in these exercises and tried to earn some money, 

e finds that these acquirements are not marketable commodities. 
His experience in the shop enables him, perhaps, if he has been 
exceptionally wide awake, to command the wages of an improver, 
but he is neither a fitter nor a turner; he has not been subject to 
the vigorous discipline in the workshop undergone by the working 
class apprentice, and he is therefore not proficient in the art of 
fitting or turning. Outsiders may say he has the science, he knows 
machine construction, he can make a drawing; but as you, Sir, 
have again and again insisted, science has very little to do with 
the craft. The leading features of engine building—land, marine, 
and locomotive—have become stereotyped, as have also those of the 
machines required for the great industries of the country. I have 
worked in Glasgow, Liverpool, Manchester, and London, as a 
working engineer these past twenty-two years ; I know a little of 
the ways of working of engineer shops in these places, and it is, I 
fancy, quite evident to any one with a similar experience, that a 
person whose education consists of a knowledge of mathematics 
and the sciences above mentioned, who can draw details of 
machinery from instructions, and who has run through the shops, 
is not likely to be in demand by a mechanical engineering em- 
ployer who has to compete in the open market. And competition 
has made the ordinary working engineer a bighly specialised indi- 
vidual. In order to hold his own with his fellow workmen, who 
are crowding on him in ever increasing numbers, he must either be 
an erector, a fitter, a turner—heavy or light—a planer, a slotter, a 
shaper—-the subdivision might be almost indefinitely increased—he 
must be either cf these, and not more than one. And then the 
contract system has compelled him not only to do bis work well, 
but swiftly, often with tools faulty or worn out, which the stress of 
competition prevents the employer from being able to renew, 

And what is the remuneration he receives! Your correspondent 
“Indicator,” in the current number of THE ENGINEER, says :— 
‘This is the opposition our manufacturers have to meet with—short 
hours and high wages.” I gather from the rest of his letter that 
he, as well as many more engineering employers, feel the stress of 
—— very keenly, and doubtless he is only giving utterance 
to the opinions of many more in speaking thus. 

A narrative of facts may enable your readers to form an estimate 
of the truth of his assertion. With your permission, I will state my 
experience for the past three years in the matter of time worked 
and wages earned. This experience is, I venture to say, very com- 
mon amongst working engineers, and may be fairly regarded as a 
sample of what is going on now all over the country. 

Three years ago I started in a large engine factory. The firm 





had obtained several large orders which I suppose they had con- 
tracted to finish in a specified time. They put on a double shift— 
that is, the works were kept open from Monday morning, at six, 
till Saturday, at one, without intermission, every week until the 
orders were finished. The day’s work consisted of about twenty- 
one hours. It is true, there were two sets of men at work, but it is 
evident there was here no restriction as to the time worked. Our 
method of working was for each set of men to take their turn 
weekly of the night-work. My wages—and they were the average 
of the establish t ted to 32s. the one week and 42s, the 
other. Out of that I paid 7s. a-week for rent, and the remainder 
had to provide five persons—two upgrowr and three children—with 
food, clothing, school-fees, medical attendance, &c. The contract 
lasted eighteen months, and then rather over three-fourths of us 
were discharged. During these eighteen months there were six 
weeks’ holidays, for which of course we received no pay. Those who 
were discharged—there were several hundreds—exercised their limbs 
in walking miles almost every day for fresh employment. I myself 
walked, I daresay, sixty or seventy miles a week for two months 
in the rE cRecsoone. oe where I was discharged. Not succeeding, I 
left the household and migrated about 200 miles to another town. 
After walking about a month I obtained employment. Here J was 
paid 38s. a week of fifty-four hours. This job lasted three months, 
after which I was discharged along with several others because the 
contract was finished. Meanwhile I was paying all the time 12s. a 
weekfor my own support in a lodging and providing forthe household 
I left behind 200 miles away. I walked about another month and 
again dropped intoemployment. Thisfirm had obtained severallarge 
orders that were in a great hurry, it seems, for though they didn’t 
put on a double shift, they worked us at the rate of about ninety- 
six hours a week for about six months. I never heard any objec- 
tionr aised by the workmen. The manufacturer wasn’t in the least 
restrained. We every one obeyed the order, ‘‘ All night to-night,” 
when it came round, without a murmur. During the next four 
months we worked fifty-four hours a week, and then about one-half 
of us were discharged because the contract was finished. I was 
paid about 9d. an hour in this last place, including overtime for 
the first six months. 

I have now been out of employment a month. During the A gua 
eighteen months there were seven weeks’ holidays—we had an 
extra week in the Jubilee year, which of course we received no pay 
for. Dnring the past three years, then, of 156 weeks I have been 
idle thirty-three. Of the remainder, to make a calculation suffi- 
ciently near for the purpose, 1 worked 
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Say an average of 32s, a-week during the past three years. It may 
be said that while I was not employed I was enjoying my donation 
from my trades union. In my case this was not so, as I am nota 
trades unionist ; but the trades unionist, if he receives his donation 
while out of employment, has to pay heavily when in employment, 
which brings his case pretty much on a par with mine. Out of 
these 32s. a week I have had to pay rather over 7s. a week rent, 
and support a family of five, myself included, in large towns, 

Such is the experience of large and ever-increasing numbers of 
working engineers in this country. It may be that 32s. a week is 
too high a wage for such a handicraftsman as a working engineer 
in comparison with the other millions of the workmen of this 
country. I don’t pretend to be competent to decide, but this I 
know, that I myself am a person who has during the past three 
years exercised a rigid economy of expenditure, and I find persons 
all around me who have no special skill in anything can live much 
better than I can—can live in a better house, can feed and clothe 
their family better, and give them a more expensive scholastic 
training. 

I do not consider our lot an enviable one, nor—so far as my 
observation goes—do I consider the lot of anyone engaged in 
mechanical engineering an enviable one. The question of the 
food supply and population presses on us too. May I venture to 
ask a question? Would the food ‘supply problem have become so 
serious as it is if it wasn’t to the immediate interest of the persons 
who have command of the food supply of this country that there 
should be an increasing number of persons in it who must have 
food that must be paid for ; and would the population question 
have become so serious if it wasn’t to the immediate interest of 
employers everywhere that labour should be abundant ? 

anuary 4th. A JOURNEYMAN TURNER. 





CAUCASIAN MANGANESE, 


Sir,—In reference to the communication received by the Secre- 
tary of State for Foreign Affairs from the British Vice-Consul at 
Batoum—now at the Board of Trade—concerning the tender for 
the construction of a narrow gauge railway to connect certain 
manganese mines at Tchestura, Caucasus, with the main line, allow 
me to make the following statement for the benefit of those who 
are likely to interest themselves in the undertaking. 

Having exported manganese ore from the Caucasus, and being 
desirous to extend the business, I formed a syndicate of friends 
and engaged an engineer for the purpose of going out and report- 
ing upon the situation. We have but just returned from our 
expedition, which has left a very varied impression upon the 
several members. 

To engage in the work referred to in the British Vice-Consul’s 
report in the Caucases is different from similar enterprises in other 
countries. In the Caucasus one must overcome not only physical 
hindrances, but also a surprising amount of local intrigue, not 
mentioning the formalities, the knowledge of languages, peoples, 
customs, &c. My object in stating the above should not be mis- 
construed. Having gained some experience at a great sacrifice of 
money, I am desirous to aid and advance the scheme as much as 
possible, so that it would eventually be crowned with success. I 
will hold myself ready to answer any questions, and will give what- 
ever information I possess with pleasure to anyone interested in 
this affair. 

The last four or five years the Caucasus manganese trade ran the 
Chilian and Spanish very close ; but owing to the improved means 
of conveyance the Chilians are now able to supply the European 
market with ore at a cost below the f.o.b. price of the Caucasus. 
To construct therefore a railway to the mines would be, to say the 
least, a boon to all interested in the trade of that country anda 
lucrative business to contractors. R, Fawcus SMITH. 

96, Leipsiger-street, Berlin, January 4th. 





CERTIFICATES FOR ENGINEMEN. 

Sir,—Kindly grant me space to inform enginemen that fore- 
seeing the difficulties which some of them would have to encounter 
in preparing for a Government examination, I have prepared a 
volume of elementary and arithmetical questions in the question 
and answer form, with the view of assisting those who might be 
desirous to pass examinations for certificates of competency. I 
have endeavoured in the work to place within reach essential 
information, in language as clear and concise as possible, and my 
leading aim has been to produce a book which, while assisting a 
candidate to prepare for fis examination, shall be of permanent 
value to him afterwards. 

With this object constantly in view, I have endeavoured to fur- 
nish good, simple, and practical answers and rules, which science 
and experience have suggested for the solution of perplexing pro- 
blems connected with steam engines and boilers. e work is 
nearly ready, and I shall be glad to receive as many orders for it as 
possible, and as early as MICHAEL REYNOLDS. 


possible. 
Standeford, Wolverhampton, January 6th, 
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THE INSTITUTION OF ELECTRICAL ENGINEERS. 


Last evening Mr. Edward Graves delivered his address as 
president of the Society of Telegraph Engineers and of Electricians, 
now to be known by the much more general, suitable, and accu- 
rate title of the Institution of Electrical Engineers. We have 
space but for a very small part of the address, but must give some 
of that which refers to the employment arising out of the varied 
uses of electricity. He said :—‘‘ There are many indirect methods 
in which labour is employed, because electricity has been utilised, 
that do not admit of being ranked under any special head of its 
operations. Wire drawers, and in consequence iron works, and 
copper smelting works, also copper plate rollers, are largely en- 
gaged in the production of materials for the transmission of electric 
signals, Timber dealers and their workmen, creosoters, insulator 
makers and their employés, brass workers, spelter makers, engine 
builders, boiler makers, glass blowers, carbon plate and rod manu- 
.facturers, and very numerous other occupations, receive consider- 
able employment by means of the demands that electricity has 
encouraged; but as the firms engaged do not generally devote 
themselves solely to meeting such demands, but exist also for 
wholly distinet purposes, it is impossible to arrive at any idea of 
the amount of labour on electrical account that they employ. It 
is equally impossible to enumerate all the persons enga in abso- 
lutely electrical trades. In Sheffield there are 172 electro-plating 
and electro-gilding manufacturers, employing in all about 5000 
hands; and in Birmingham there are 99 manufacturers of the 
same class, two of whom employ 300 persons each, and others a 
large, though uncertain, number in the aggregate—one thing is 
certain, it must in the total be very large. In London alone there 
are, according to the ‘ Post-office Directory’ of 1888, 535 com- 
mercial firms, of greater or less magnitude, engaged in various 
operations of which electricity is the mainspring. 

“The English Post-office employs, solely in the conduct of tele- 
graphic operations, 18,303 persons. These individuals give all their 
time to worx in connection with the electric telegraphs ; many 
thousands of others not included are partially employed. To this 
ascertained number must be added those who are employed by the 
various railway companies, either in the conduct of their general 
telegraph business between station and station, in special duties in 
connection with the signalling of trains, or in upholding the tele- 
graph lines existing on the different railways. I content myself 
with those of four great companies, whose entire systems extend 
over a length of 5881 miles. I found that they employed 1627 
persons solely on telegraph work, and, as the entire mileage of 
railways existing in 1887, as given in ‘‘ Bradshaw's Handbook,” was 
19,339 miles, I apply the rule of proportion, with the result 
that I find the total number of railway servants wholly 
engaged in electrical work to be 5383. Like the Post-office, 
the railway companies have a very great number of persons 

jally, though not wholly, engaged in similar operations. 

e Exchange Telegraph Company, a licensee of the Post-office, 
engaged mainly in the supply of intelligence of special events to 
clubs, public institutions, and private persons, employs the entire 
time of 182 persons, besides the partial time of many others who 
supply the company with reports and information. Thus the 
number of individuals engaged entirely in the transmission of busi- 
ness brought about by the existence of the electric telegraph in 
Great Britain and Ireland is, as nearly as I can ascertain, 23,868 
persons ; to which must be added an army of persons who probably 
tind their incomes more or less considerably increased by the same 
cause, though not entirely dependent upon it. 

“I intended to confine myself to the economical figures of the 
British Islands only, but I may remark that if the rule of propor- 
tion holds good in this branch of the subject, and the entire mileage 
of public telegraph wires of all kinds in this country be, as is the 
case, 229,000 miles or thereabouts, while those of the world approxi- 
mately amount to 1,800,000—omitting submarine cables—-we have, 
as in the one case 23,868 persons are employed, a total number of 
179,748 who find a field of labour in the working of telegraphic 
communication throughout the globe. The Submarine Telegraph 
Cable companies must next be considered. From three of these— 
the Eastern, the Anglo-American, and the Submarine—I have 
obtained the actual figures. Their employés number in all 2168. 
These three companies possess about 36,697 miles of wire, and 
throughout the globe there are about 107,000 miles of cabled wire. 
Deducting those cables thatare really integral portions of land circuits 
and which have no separate organisation, the persons employed in 
working them are treated asif engaged on land telegraphs. By pro- 
portion, this total mileage of wire in cables should make the entire 


number of persons employed 6315. Some time ago the Eastern 
Telegraph Company endeavoured to get up a census of the number 


of — employed in submarine working throughout the world, 
and arrived ata total of 4844 persons; but I am not certain that all 
the lines included in the above calculation were existing at the time 
such census was compiled. I am pretty sure they were not. I take 
the actual total of persons employed at 6000. These cable com- 
panies employ also cable ships in repairing and maintaining 
the submarine lines. Next in order come the Telephone 
Companies. These, in proportion to the number of their 
wires, of course employ comparatively few persons, as the renters 
of the lines are their own manipulators ; they employ attendants 
only at Exchange switches ; but, nevertheless, the information re- 
ceived from all the companies existing in Great Britain and the 
North of Ireland shows that their operations give employment to 
2386 persons. To this number must be added that of the company 
working in Dublin and the South of Ireland ; thus the total is 
raised to certainly 2500 individuals, probably more. I have no 
facts upon which I can extend the comparison to the world gene- 
rally, but, seeing the universal adoption of this means of communi- 
cation, and the extent of its development in the United States 
especially, there can be little doubt that the te total of 
persons engaged in carrying out this form of electrical undertaking 
must at least reach 30,000. 

“The electric lighting industry then comes under consideration. 
From five of the largest concerns engaged in the business of either 
providing apparatus and mechanism for its production, or utilising 
such means for the actual installation of the illuminant, I have 
received returns of the average number of their employés. These 
amount to 1828. The five concerns I applied to, although among 
the largest, by no means represent the greatest part of the entire 
industrial army occupied in like pursuits. I believe that there 
need be no hesitation in putting down at least 5000 as the total for 
our own country ; and, keeping in mind the fact that all countries 
welcome and adopt the new light—some to an extent much exceed- 
ing our own—it is reasonably certain that twenty times this num- 
ber, or 100,000, will not be too great a figure to represent the entire 
strength of the workers in this field. 

There remains to be considered the number of persons employed 
by the submarine cable and insulated wire manufacturing com- 
panies. The extent of the employment given by them varies 
considerably, as, of course, cable-making is a somewhat fitful 
industry. From the three largest companies on the Thames I 
learn that the average number of persons employed by them varies 
from 5457 at a busy time to 1803 at a dull one; this gives an average 
of 3630. The trade, so to speak, is more concentrated than in the 
case of the electric light, and it is probable that about 5000 persons 
will be a fair allowance for the entire number engaged in it in 
these realms. 

‘* Finally must be mentioned the technical press. Independently 
of the papers devoted mainly to other interests, such as THE 
ENGINEER, Engineering, and their like, which give large space to 
electrical subjects, we have in England, America, France, and 
Germany alone between twenty and thirty organs interested 
wholly or specially in the publication of facts and opinions concern- 
ing the operations of electricity, This department of the press is 
invaluable in a vir spreading a knowledge of what is doing b 
various workers in the electrical field throughout the globe, and i 
itself a literary outgrowth of the marvellous agent we are regarding. 


‘Considering the foregoing figures, the results come out as 
follows :— 
Number Probable number of 

of persons employed 
persons. throughout the world. 


Employed in connection with 


British land telegraphs... 23,868 180,000 
Submarine cable companies 

mainly British) .. .. .. .. 6,000 - 
Telephone companies 2,500 30,000 
Electric lighting .. .. .. .. 5,000 100,000 
Cable making and allied busi- 

ae Si “ss Ok ob 6 & 5,000 -— 

42,368 


; Add to these the individuals that cannot be classified, who must 
amount in the aggregate to at least an equal number, we arrive at 
a total approaching 100,000, in round numbers, of persons 
dependent for their employment on the various operations directly 
connected with electricity in these islands alone, besides a very 
large addition to the output of various trades, caused by its 
consumption of the materials they produce. The employment 
of 100, persons means the support of at least 300,000 of the 
community, An unusually large proportion of young, or at least 
unmarried, people of both sexes minister to the calls of electrical 
work, and hence I take the average family at three instead of the 
usual calculation of four and a-half or five. If these figures repre- 
sent even an approach to the truth, it is evident that throughout 
the earth there must be 5,000,000 of people, at least, who would 
have to seek for other means of subsistence if electricity and its 
commercial applications had not been made known to man. Thus 
it is evident that a double blessing has been conferred by the 
discovery of its potent force—a blessing to the inhabitants of the 
world at large, who profit by its operations, and a further blessing 
to the toiling myriads whose field of labour lies in carrying them 
out. How great will be the numbers similarly occupied and 
similarly dependent when a century more has rolled — ! 

“Thus it is clear to me that in the facts detailed lies the 
strongest justification for the proposed alteration in the name of 
our Society. In the summary of electrical operations which I 
have put before you I have given the largest space to the electric 
telegraph and its results. Iam justified in so doing, because the 
telegraph is the most nearly completed of all the branches into 
which the laws of electricity are directed. No doubt there is 
still room to improve its processes, but its pioneer work is done, 
and it is scarcely possible that the future can yield more than 
progress, however important in details, When the Society was 
first founded, ‘‘Telegraph Engineers” was a fitting name, as it 
was only in telegraph engineering that any considerable number 
of the followers of the science we are considering were actively 
engaged. A great change has taken place, itively even more 
important than it was then, it is now relatively less so. The field 
has been so carefully reaped that it offers little temptation to the 
average gleaner. Speaking generally, men’s thoughts are directed 
to other channels, where they may seek, in partially explored or 
unknown regions, the fame and profit that may accrue to those who 
win victories therein. ‘Telegraph Engineers’ are still the most 
numerous units in our body, but from the force of circumstances 
they can no longer be said to be the special representatives of its 
character. The Institution of ‘ Electrical Engineers’ is a title com- 
prehensive enough to include all devotees of the sci 
of workers is singled out for undue prominence, no class is by 
implication € ded.” A steel engraving of Mr. Graves was pub- 
lished in the Electrical Engineer last week. 
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AUSTRALIAN ENGINEERING NOTES. 

For a considerable time past the attention of the New South 
Wales Government has been given to the placing of orders for a 
number of passenger and goods engines for the Government rail- 
ways. A considerable amount of correspondence has been raised 
in the press here concerning the matter. The discussion is raised 
on the points of whether the orders should be placed with English 
firms, colonial firms, or with the Government workshops. The 
general opinion is that the contracts should be placed with the 
colonial manufacturers, as giving an impetus to trade here ; but 
considering that they are fully 60 per cent. higher than the English 
and American tenders, the Government do not see their way to 
do so. Pressure is being brought to bear on the Government to 
prevent the work of manufacturing the locomotives being done in 
the Government workshops, as being antagonistical to the develop- 
ment of trade in the colony. In consequence of the various diffi- 
culties the Cabinet has decided to invite fresh tenders from the 
colonial manufacturers with a view of seeing whether any reason- 
able approach in price can be arrived at compared with the 
English firms, in which case the Minister of Works has been em- 
powered to place the work with them. Although this decision 
meets with general oa the method adopted appears to be 
treating the home tenderers with discourtesy, as inviting tenders 
for the purpose of comparing the colonial prices with theirs, 

As it may be interesting to British engineers in the future, with 
a view of giving home manufacturers a comparison of the prices 
on large orders here, I give a list of the various tenders as pub- 
lished. (See Table A.) 

Analogous to the foregoing subject, and also as an addition to 
the articles on rates of wages paid to English and continental 
workmen, which appeared in THE ENGINEER recently, the follow- 
ing list may be of service as showing the comparative rates of 
wages paid in this country. (See Table B.) 

Referring to my last notes on the Nepean Waterworks, the 
amount expended by the Government to June 30th, 1887, was 
£1,982,278 10s 5d.; and the sum paid to Messrs. Hudson Brothers 
for the temporary water supply to Sydney was £67,084 3s, 7d. 

Business in the agricultural implement trade is moderate] 
brisk in Victoria and New South Wales, but very bad in South 
Australia, most probably owing to the undeveloped state of that 
colony—compared with the other-named colonies—in agricultural 
pursuits. It isnoteworthy to remark that thecolonial manufacturers 
of machinery do not appear to value the advantages of exhibitions 
as a means of notoriety; in the Adelaide Exhibition, while all the 
noted English manufacturers are exhibiting all classes of machinery 
suitable for here—a large quantity of which has been brought over 
for the purpose—the colonial manufacturers are comparatively 
unrepresented. It is obvious that if home firms consider it worth 
while sending machinery over to this continent for exhibition pur- 

, in face of an increased tariff, colonial firms might advan- 


—~ follow. 

e annual meeting of the Engineering Association of New 
South Wales was held at the society’s rooms, No. 5, O’Connell- 
street, Sydney, on November 10th, the president, Mr. W. Cruick- 
shank, occupying the chair. The following gentlemen were elected 
members :—Messrs. C. G. Cameron, Jas. J. Haycroft, Chas, 
M‘Kechnie, F. C. M‘Nab, and W. Platts. In the course of his 
remarks the chairman dwelt strongly on the development of 
foreign engineering, and the competition now being fought with 
them ; that from their education in engineering establishments, 
and by their energy, enterprise, study, and close attention the 
were becoming formidable rivals to the British engineers, Regard- 
ing the general depression out here, he considered it was in a great 
measure caused by the production of labour-saving machinery, 
and in order to keep the a fully employed, he gave his advice 
that they should be prepared, if need be, to work harder, possibly 
longer, and certainly cheaper, in readiness for emergencies, 

A valuable “‘ find ” of coal is reported to have been made in South 
Australia. , 

The revenue paid into the public Treasury for the month of 
October shows a steady increase, and amounts to £570,247, as 
against £548,954 obtained in the corresponding period of 1886. 

e total revenue for the first four months of the current finan- 
cial year is £2,262,464, as against £2,085,520 received during the 
same period in the year 1886, showing an increase in favour of the 
present year of £176,944. 
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Dubbs and Co.—original conditions, pay in England 2290 
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Beyer, Peacock, and Co.—altered conditions, pay in 
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Sixteen Outside Cylinder Bogie Passenger 
~English, Continental, and American Tenders. 
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Beyer, Peacock, and Co.—original conditions, pay) 
in England RE ae EPEC RS 
Beyer, Peacock, and Co, —altered conditions, pay in} es 
WE ee Ge davies tae 3s ks ee sk) 2670 
Burnham, Parry, Williams, and Co. —informal con-! 
ditions, alongside vessel New York, £2000 ... | 
Canadian Locomotive Company informal condi-| 
tions, f.o.b. New York, £2400 .. .. «. .. al - 
Clyde Locomotive Company—original conditions, u a 
pay in England yr ae ae ea 2475 2500 
Clyde Locomotive Compeny—altered conditions, : vs 
may tm BgGeey... 22 1c 00 os se ce ce os 2525 2550 
Dubbs and Co.—original conditions, pay in England} 2425 2450 
Dubbs and Co.—altered conditions, pay in Sydney} 2885 2910 
Kitson and Co —altered conditions, payin Sydney} 3090 3090 
Neilson and Co.—original conditions, payin England) 2358 2355 
Neilson and Co,-—altered conditions, payin Sydney} 2375 2375 
Sitchsische Company—original conditions, pay in see 
a ar ee oe ee ee ee 2775 2551 
Sharp, Stewart, and Co.--altered conditions, pay in : sat 
SRS ll aE See ee Tr 2516 
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Atlas Company 3715 4405 4555 
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Key, G. A. eo ee 8705 -- ~- 
Monday, J. .. oo ee 2874 _ 
Morris Bros. .c 12 «2 oc «8 0% of 3800 a <3 
Mort’s Dock Company.. .. .. .. «. 3702 | 4375 4555 
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TABLE B.—Rates of Workmen's Wages Paid in New South Wales. 
| Per hour. Per hour, 
'§ hrs. = 1diem. 8 hrs. =1 diem. 
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8. d. | s. d, 
Blacksmiths... .. .. ee} j 1 Of 
i strikers .. 0 10 0 3} 
Boilermakers os 14 13 
Holders-up .. .. «. + «+ «0 oo eof 0 % 0 of 
Boilermakers’ labourers .. .. ++ ++ ++! 09 | 09 
Carpenters .. .. os ° 14 | 113 
Carriage builders. . oe 3 1 4 1 
BWREEMGER. 2. 0c 00. 00 02 oe . 0 7 - 
Engine and agricultural fitters ool 15 | 0 9 
Furnacemen .. .. «- os «+ « oe 010 - 
Labourers .. .. ae eee ae aan 09 oa 
Machinists (wood) | 1 0 0 9 
Moulders.. .. .. «- oo est a | 10 
Patternmakers oe| 14 | 3.0 
Painters .. ; oe 1 8 | 10 
Iron turners .. .. se =e 1 3 | 09 
Wagon builders .. : 138 1 8 
areas <p lll EC DC ee | 1 6 10 
Emgine-drivers ..0 0.0 22 os oo oe eel 14 | 0 9 
OSS a ee ee ee a } 09 
Coachsmiths.. .. .. «2 os + oo oo 1 8 | 10 
Galvanised ironworkers .. «2 «+ «+ + 18 oe 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE quarterly meetings which were he!d yesterday in Wolver- 
hampton and to-day—Thursday—in Birmingham have been the 
occasion of large gatherings, iron and steel masters, home and 
export merchants, and agents of iron and steel making concerns, 
from all spa of the kingdom, being present in considerable num- 
bers. The meetings came together in the expectation of finding 
an increased demand and a stronger tone, Nor were they dis- 
appointed ; on every side a revived feeling prevailed, and there 
was a greater disposition among buyers to operate in advance of 
requirements, to prevent being surprised by further advances in 
prices as the quarter proceeds, 

Interest centred largely in the action of the marked bar houses. 
The quotation of £7, which has prevailed for twenty-one months 
past, was re-declared. Thus the Karl of Dudley’s bars stand at 
£7 12s. 6d., and the first-class bars of other firms at £6 15s. to £7 
with second branded qualities at £5 15s. to £6 per ton. The Earl 
of Dudley’s management, however, announced an advance in the 
price of his lordship’s iron and steel strip of 5s. per ton. His lord- 
ship's list for the new year stands at:—Bars, lowest quality, 
£7 12s, 6d.; single best, £9; double best, £9 10s.; and treble best, 
£12 10s, Hoops and angle iron are, lowest quality, £8 2s. 6d.; 
single best, £9 10s.; double best, £11; and treble best, £13. 
Strips are 5s, above these figures. His lordsbip’s rivet and T-irons 
are: Single best, £10; double best, £11 10s.; and treble best, £13 10s. 
a of gin. and 20 gauge are £9 2s, 6d., lowest quality; £10 10s., 
single best ; £12, double best ; and £14, treble best ; while jin. is 
£10 12s, 6d., £11 10s., £13, and £15 respectively. 

The list of John Bagnall and Sons is :—lin, to 6in., £7 ; 4gin. to 
4jin. £9; 4gin. and 5in., £9 10s, As to rounds only, the large 
sizes are: Skin. and 5}in, £10; Sgin. to Shin., £10 10s, ; BBin to 
5jin., £11; Sgin. and 6in., £11 10s.; 6Jin. to 6hin., £12 10s. loops 
and angles are quoted at £7 10s., and rivet iron at £8 10s. to 
£9 10s., according to quality. Sheet quotations are: 20 gauge, 
£8 10s.; 24 gauge, £10 ; and 27 gauge, £11 10s. ; but these quota- 
tions are hardly more than nominal. Boiler plates are £8 10s., 
£9 10s., £10 10s., and £14 10s., according to quality. 

The prices of iron manufactured by Messrs. N. Hingley and Sons, 
Dudley, are :—Netherton crown best horseshoe, £7: best rivet, 
47 10s.; best best plating, £8 ; crown best best, £8 ; crown treble 
best, £9, all at works. These prices apply to rounds and squares 
of jin, to 3hin., not exceeding 27ft. lengths ; and flat bars, lin. to 
6in. wide, not exceeding 25ft. lengths. Angle iron up to 8 united 
inches is £7 10s., and tee iron £8 per ton. 

The marked bar houses are unable to speak very satisfactorily of 
current demand, which shows only little improvement, though 
Australia and some other export markets are certainly looking 
better. Second and third-class bar makers are meeting with an 
increased demand, alike on home and on export account, and are 
running their works much fuller time. Unmarked iron generally 
was 5s, to 7s. 6d., and in some cases 10s. per ton dearer than 
before the improvement set in, but this week's meetings have not 
established any further advance. All orders, except at the rise, 
were, however, to-day——Thursday—-firmly declined, and makers 
were desirous of avoiding far forward contracts. 

Common bars, a and strips were an average of £5 5s, to 
£5 10s. per ton, the latter being the more general figure. Makers 
declared that the 5s. or 6s, advance, which has been established 
upon pig iron should carry with it a 15s, advance on finished iron. 
Puddled bars are £3 12s, 6d. to £3 15s. 

Sheets occupied a splendid position on the Birmingham 
Exchange, makers having the control of the market, and being 
pressed by buyers to accept orders. Much more business was 
offering in this branch than makers would consent to accept. The 
prosperity which has attended sheets for the past six months 
seems certain to continue during 1888. The largest demand con- 
tinues to arrive from the galvanisers and from the iron-plate 
workers ; but export orders are also upon the market for Russia, 
India, Australia, the United States, and elsewhere. Prices were 
very strong at £6 5s, to 4610s. for singles, £6 10s. to £7 for 
doubles, and £1 additional for trebles. 

The galvanisers reported themselves very busy, with all their 
plants fully employed. Abundant orders were on the market 
to-day for Australia, South America, India, and other export 
countries. Considering the high price of spelter and the excel- 
lence of demand, there is more competition among makers than 
should occur, 

Steel makers are in an enviable position, Whether producers of 
Bessemer, Siemens-Martin, or basic metal, they all maintain the 
increased activity which has come upon them during the past three 
months, and that activity is getting more pronounced every week. 
Orders are arriving more rapidly than they can be executed for 
bars, blooms, billets, plates, and engineering sections ; and some 
firms have six months’ work ahead. Extensions of capacity are 
going on at several concerns, and all are anxious to make as large 
an output as possible. Advanced prices are being obtained by 
7s. 6d, to 10s. per ton, and sellers to-day refused all orders except 
at the advanced rates. 

The Lilleshall Company's last sales were at £5 5s. for steel 
plating bars, which formerly were £4 15s, easy. £4 15s. to £5 up- 
wards is quoted for Lincolnshire blooms and billets, and tin bars 
are also £4 15s, Steel wire rods, Nos, 0 to 6, delivered Birming- 
ham, the company’s last sold at £6 5s, The Snedeshill Company’s 
steel wire rods are also quoted £6 5s,, and best puddled iron wire 
rods the same figure. It is exceedingly gratifying that West- 
yhalian wire rods are now finding practically no sale in Birming- 
mg the trade having been almost wholly recovered by the Shrop- 
shire steel producers. 

Basic steel is in excellent demand. The Staffordshire Steel and 
Ingot Iron Company continues very busy, inquiries being numerous, 
and the resulting business quite satisfactory. Some fancy shapes 
of basic steel have advanced as much as £1 per ton, while the com- 
pany’s prices for ordinary makes are now:—Blooms and billets, 
£5 5s,; bars—flats—and angles, £6 5s,; plates, £7; all at the 
works. 

The Galvanisers’ Association met to-day—Thursday—in Bir- 
mingham, and fixed the following minimum prices—24 gauge, 
bundled, delivered London, ordinary quality £12 10s., best £13. 
The exports during December were nearly 15,000 tons, and for the 
year 149,500 tons. This is an increase on the month of 1600 tons 
and on the year of 29,000 tons, Welsh tin-plate makers quoted 
the new syndicate price of 15s. for cokes. The tin syndicate is to 
furnish a quarter of a million sterling to buy up the weak tin-plate 
stocks. It is estimated that perhaps 400,000 boxes in all will have 
been bought up. American merchants disbelieve in the syndicate 
probabilities, and refused to-day to pay more than 14s, 3d. for 
cokes. Best thin sheet-iron masters asked to-day 10s. to 20s. 
advance on the minimum. 

The pig iron trade was very buoyant, ulike yesterday and to-day. 
The demand was in excess of the available supply. Numerous 
brands of imported pigs continued off the market, as they have 
been for several weeks, being as full of contracts as at present they 
care to be. The only way in which buyers could induce makers to 
accept contracts was to consent to pay the full quotations, and the 
extent of business which makers will accept even on these terms 
was small. Producers had decidedly the best of the market, 
especially for second and third-class sorts. They have more work 
in hand than for a long time past, and prefer to await further 
developments of the ‘market rather than increase the present 
responsibilities. 

ll-mine Staffordshire pigs were stronger than at the October 
quarterly meetings by 7s. 6d. to 5s. per ton. 52s. 6d. was to-day 
in Birmingham the minimum at which hot blast sorts could be 
obtained, and 55s. was frequently quoted. The Lilleshall Company, 

Shropshire, quoted 55s., and in this they were followed by most of 





the Staffordshire makers, Lilleshall cold blast pigs were £3 15s. 
at works, or £4 delivered into Staffordshire. Good part-mines of 
local make were 40s. to 42s, 6d., and common 32s, 6d., an advance 
on the quarter of 2s. 6d. to 3s. 6d. Derbyshire pigs were very 
strong, and in only limited supply. 42s. limited was a very general 
quotation, which is an advance on the October meetings of 5s. per 
ton; and Northamptons are 41s, delivered, an advance on the 
quarter of 4s, to 5s, West Coast hematites, which at the October 
gatherings were quoted 54s., were to-day priced at 57s.; and at 
these quotations sellers were ve~y firm, and would accept only 
small orders, The Tredegar--South Wales—brand was 55s. for 
gauge, and 45s, for No. 2. 

The Board of Trade Returns for December and for the twelve- 
month are very gratifying. In bar and angle iron there is an 
appreciable increase in the value of the month’s exports of £406, 
while for the twelve months it amounts to £74,006, or 5-4 per cent. 
The returns given of the past month’s exports of railroad iron are 
larger, as compared with December of last year, by £230,274, or 
1022 percent. In the twelve months’ trading the increased exports 
of this description of iron have amounted to £930,078, or 25°2 per 
cent. 1n cast and wrought iron the increase is £73,519, or 24 per 
cent., for the month, and £263,888, or 7 per cent., for the twelve 
months. In hoops and sheets the month’s increase is £78,306, or 
31 per cent.; but in the twelve months’ trading it reaches only 
£56,178, or 11°8 per cent. In old iron the variation in the month’s 
export is only trivial ; but the twelve months’ trade shows an 
increase of 40 per cent. In steel unwrought a decrease is shown of 
£33,766, or 19 per cent., in the value of the past month’s exports, 
which is entirely attributable to a diminished trade with the United 
States. The figures for the twelve months exhibit an increase of 
£600,785, or 40 per cent. 

The following are the totals :— 


Month of December. Twelve months. 
1886. 1887. 886. 1887. 





Iron, 1 
£ £ £ £ 

Pig and puddled 124,474 212,821 .. 2,254,497 2,741,507 
Bar, angle, &c. .. .. 139,256 .. 1,873,071 1,447,977 
Railroad te ee 225,200 8,687,382 4,617,460 
eae 46,773 558,383 629,975 
Telegraphic ditto 26,937 992,667 
Castand wrought .. 303,804 3 857,043 
Hoops, sheets, &. .. 247,087 3,063,145 
Old iron ce ed 47,166 .. 388,490 
Steel, unwrought 172,113 1,493,669 
Tin-plates .. .. .. 872,042 4,738 588 
Hardware and cutlery 236,889 2,845,561 
Machinery .. .. .. 618,931 .. 804,295 .. 7,124,270 .. 
Steam engines .. 247,723 .. 231,915 .. 38,012,569 . 





I lately announced that one of our Birmingham firms had secured 
the contract to fit up the new torpedo vessel, Sharpshooter, now 
building at Devonport, with all her machinery. The same firm 
have just secured a duplicate contract for a twin ship, Spanker. 
The contract embraces the main propelling machinery of triple 
expansion type and auxiliary engines, twenty-six in number. There 
are four steel boilers of 4500 indicated horse-power. The contract, 
which is one of six placed with other firms elsewhere, also includes 
the torpedo-freeing apparatus, electric light apparatus, pumps, and 
other sundry machine appliances. Both contracts have to be com- 

rleted by the end of October next, and the firm will, if necessary, 
increase their working staff to enable this to be done. 

Indications point to the conclusion that the industry of alumi- 
nium making, under the new Castner process, which is to be 
established at Oldbury, will be an important advantage to the 
Staffordshire engineering trades, Extensive works are now being 
erected close to Messrs. Chance’s chemical works. It is claimed 
that by the new process the cost of aluminium will be reduced 
from 60s. to less than 20s. per lb., and that the metal will be pro- 
duced in a manner which has hitherto had no equal. I need not 
point out that the effect upon certain of the Midland indus- 
tries of an unlimited supply of this metal at one-third its present 
cost will be of a most stimulating character. The company under 
which these results are to be achieved has a capital of £500,000, 
and has smaller aluminium-producing works at Solihull, rolling 
mills and a foundry at Sheffield, and warehouses and offices in 
Birmingham and London. The new works, when completed, as they 
will be by March, will turn out £300 worth of aluminium per day, 
or three times as much as has hitherto been the total daily produc- 
tion of the whole world. The metal will be produced in pigs, each 
weighing 41b, With 90 per cent. of copper in it—a mixture 
which forms the alloy known as aluminium bronze—the same 
sized pig weighs 12]b. As the aluminium adds tensile strength as 
well as lightness, these figures are a good illustration of its 
virtues. The alloy mentioned is already in considerable request 
from the company, who claim that it is the best combination of 
metals in the market. The Oldbury Works will contain twenty 
chambers for melting sodium distributed equally over four distinct 
furnaces, and there will be other furnaces for producing chloride of 
—— and the metal itself. The works are admirably 
situated. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchesterv.—The general expectation of some decisive move- 
ment with regard to prices taking place at the quarterly meetings 
this week has prevented business settling down into its ordinary 
course, and there has been very little doing. The general tone of 
the market all through continues, however, very hopeful, and 
everyone talks about trade as being better. Both makers and 
consumers are at present in the position that they are under no 
pressing necessity to come into the market, and they are content 
to wait the development of events. If trade improves, consumers, 
who are mostly well covered for their present requirements, will 
be in a position to pay better prices, and makers who have gene- 
rally sufficient orders on their books to keep them going for the 
next two or three months prefer to hold back, so that they may 
participate in the improvement which seems to be generally 
anticipated. 

There was a fairly good attendance on the Manchester iron 
market on Tuesday, but the actual business doing was only 
small. In pig iron the downward movement in Scotch war- 
rants is, of course, a disturbing element in the market, but 
so far as makers are concerned, they are very firm in their 
prices. Lancashire makers, although they are doing little 
or nothing, are holding out for a slight advance upon late rates, 
and are quoting 39s. 6d. to 40s, 6d., less 24, for forge and foundry 
qualities delivered equal to Manchester. e fact that Derbyshire 
makers are so fully sold that they are not really offering in this 
market helps to strengthen the — of Lincolnshire and also of 
Middlesbrough iron. For good Lincolnshire brands prices are very 
firm at 37s. 6d., less 2}, for forge delivered equal to Manchester, 
and consumers, in view of the improvement in the finished iron 
trade, have been giving out orders at this figure, which until 
recently they have not been disposed to pay ; foundry qualities of 
Lincolnshire remain firm at 39s., less 2}, delivered here. Derby- 
shire foundry, which has been in competition with Middlesbrough, 
is now being quoted—of course nominally, as makers do not expect 
to get the price—at about 45s., less 24, delivered equal to Man- 
chester, and the market is thus being left open to north country 
brands, which, notwithstanding the downward movement in war- 
rants, are very firm at 43s. to 43s. 6d., net cash, for good foundry 
qualities delivered equal to Manchester. This practical with- 
p omen of Derbyshire iron from the market may have the still 
further effect that it will throw users of common iron in the 
Sheffield district on to Lincolnshire brands, and, this, no doubt, has 
had the effect of causing consumers here, who have hitherto hesi- 
tated about paying the advanced prices, to be more anxious about 
placing out their orders, 

For hematites the generally quoted prices for good No. 3 foundry 
qualities remain firm at 55s., less 24, delivered in the Manchester 
district; there are, however, still sellers who are taking a little 





under this figure, and for anything like quantities there would be 
no difficulty in placing ordersatless money. The principal makers, 
however, hold to the above figure as a firm quotation. 

In the finished iron trade prices have shown a decided upward 
tendency, and for good qualities of bars makers have been quoting 
£5 2s, 6d. to £5 5s. per ton delivered in the Manchester district ; 
buyers, however, are not disposed to pay any very material advance 
upon late rates, and very little actual business has been done. 

The upward movement in metals is maintained and although con- 
sumers, by buying only from hand-to-mouth, are evidently not 
disposed to regard present prices as permanent, manufactured 
goods are being advanced in proportion to the increased cost of the 
raw material, and at a meeting of makers in the wire trade during 
the past week it was decided to put up the price of paper machine 
wires. 

In the engineering branches of industry there is more work 
stirring generally, and although it can scarcely be said that there is 
as yet any really very appreciable altered improvement, the outlook 
is decidedly more hopeful, and there is more confidence with regard 
to future prospects than has been the case for a long time past. 

In the coal trade pits generally are being kept on full time ; but 
for the time of the year there is only a moderate business doing. 
There is no pressure of demand, and supplies are plentiful. The 
advance in prices announced by the leading Manchester firms at 
the commencement of the month has naturally given a stronger 
tone to the market, but it has not been followed by any general 
upward movement in other districts, except that where colliery 
proprietors were taking excessively low prices they have stiffened 
up 3d. to 6d. per ton. At the pit mouth prices do not average 
more than 9s. for best coals, 7s. 6d. seconds, 6s. common house 
coals, 5s. 6d. steam and forge coals, 4s. 6d. up to 5s. for burgy, 
33. 6d. up to 4s. for best slack, with common sorts to be got at 
2s, 6d. to 3s. per ton. 

For shipment there has been a rather better demand, which has 
enabled sellers to adhere more generally to about 7s. per ton as the 
price for good qualities of steam coal delivered at the high level, 
Liverpool, or the Garston Docks. 

Barrow.—There is again increased firmness to note in the condi- 
tion of the hematite pig iron trade. A somewhat quieter tone was 
observable last week, owing to the holidays, and some second-hand 
parcels were dispused of at 45s. per ton net, f.o.b., for mixed num- 
bers of Bessemer iron. Rates have, however, since advanced, and 
are now quoted at 46s. per ton, with 45s. 3d. for No. 3 forge and 
foundry iron. Makers, however, throughout the holidays have not 
shown any weaker tone because they are largely sold forward, 
having work in hand for three or four months tocome. The value 
of hematite is expected to show a further advance because of the 
fulness of the inquiry and the prospective large consumption by 
makers of steel]. Stocks of iron are less than they were, although 
the output is somewhat larger. At Barrow the stocks held are all 
in the hands of speculators, merchants, or users, who are either 
waiting till they can accept deliveries or are holding in expectation 
of arise. Makers of iron in Barrow hold very little stock ; indeed, 
they use most of the iron they make for steel-making purposes. 
In the steel trade a very brisk tone is maintained, and 
makers are fully employed in all branches, the output being 
larger than it was ever known to be in the history of the trade. 
Steel plates remain in very full demand, and prices, which were 
steady and firm last week at £7 5s. per ton, have been advanced to 
£7 10s. net, f.o.b., with angles at £6 15s. perton. Rails, although 
in brisk inquiry, and although largely sold forward, do not move 
from the quotation of last week, and £4 2s. 6d. is still the market 

wrice for heavy sections net f.o.b., with £4 7s. 6d. for lighter sorts. 

illets and slabs are quoted at £4 1s. 3d., but there is more business 
doing in the former than in the latter class of steel. Shipbuilders 
are expecting new orders, as the demand for shipping remains 
exceptionally brisk. Mr. Alexander Adamson, formerly with the 
Fairfield Shipbuilding Company and latterly with Sir William 
Armstrong, Mitchell, and Co., has assumed the management of the 
shipbuilding department of the Barrow Shipbuilding Works, which 
are now under the managing directorship of Mr. A. D. Bryce- 
Douglas. There are better prospects in the engineering trade, and 
also in boiler-making. Iron ore finds a good market at from 9s. 6d. 
to 12s. 6d. per ton net at mines for ordinary descriptions. Higher 
qualities are at more money and are still difficult to buy. Coal 
and coke are dearer and are increasing in consumption. It is con- 
templated to increase the wharfage area at the Ramsden Dock 
Basin, Barrow, to facilitate what promises to be a largely increased 
shipping trade this year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE second week of the year confirms the view expressed of the 
first—that the revival of business, which was so apparent at the 
end of the year, is being firmly sustained, with a decided ten- 
dency to higher values. In iron, the quotations are steadily, 
though slowly, rising, though there are some authorities who fear 
that the improved demand will tempt over-production. The 
large amount of shipping on order is certain to keep the call for 
iron and steel pretty steady; but the facilities for output are being 
materially added to, and another drawback is this in regard to steel 
--it is being sold so cheap that it has to be made in large quanti- 
ties ; the large quantities are all in favour of the buyer, who 
can thus pretty well command the market. In Bessemer blooms 
and billets used for the general Sheffield market, working into 
spring steel, shovels, ay i and steel toys, quotations range 
from £4 7s. 6d. to £4 12s. 6d. per ton ; for railway materials, such 
as built-up springs, £8 to £9 per ton ; locomotive, tender, carriage, 
and wagon tires, £6 per ton in Sheffield ; straight axles, £6 5s, 
per ton. In crucible steel, American houses are now supplying 
their own markets with certain qualities which formerly they 
obtained from Sheffield ; and this has lessened the business with 
the States. There is more doing with France and the minor 
markets grouped as other countries. At home, too, there is a better 
tone perceptible in several parts, though the rural districts are as 
depressed as before, 

e exports of hardware and cutlery during the last month of 
the year show a total value of £269,321, against £236,889 for the 
corresponding month of 1886. Every market shows an increase, 
except Brazil and Australasia, where the decreases are very slight. 
The United States have advanced from £27,468 to £32,864, while 
British North America has risen from £5670 to £9549, and the 
East Indies from £22,896 to £27,202. The results for the year are 
1887, £2,920,358 ; 1886, £2,845,561. Of these amounts the United 
States took £378,393 last year, against £323,576 for 1886; and 
Australasia, £482,529 in 1887, against £690,509 for 1886. India 
has increased from £271,509 to £304,038 ; and British Possessions 
in South Africa from £55,106 to £93,854. 

In steel unwrought there is a serious decrease on the month, 
£138,347 against £172,113 for December, 1886. This decrease is 
entirely accounted for by the falling off in the demand from the 
United States. Last month that market took a value in steel of 
£59,576, and for the corresponding month of 1886 £109,513. The 
exports of steel for the year were £2,094,454, against £1,493,669 
for 1886. The United States took in 1887 a value of £1,163,562, 
against £643,474 in 1886. 

In railway material of all sorts, by far the greatest increase 
is shown, as was expected, by India. In December, 1886, 
the value sent to that market was £80,281; last month this 
was increased to £232,578. The Argentine Republic also in- 
creased from £12,243 to £51,437. British North America, on the 
other hand, dropped from £10,535 to £6599; Australasia from 
£50,140 to £23,568; and Chili from £6969 to £2367. The total for 
the month was £455,974, against £225,200 for December, 1886; for 
the year the value was £4,617,460, against £3,687,382. Here 


again the immense business done by India is apparent. The value 
sent in 1887 to that market was £1,513,688, against £1,340,793 
in 1886, British North America decreased from £491,468 to 
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£385,999, and Australasia from £641,382 to £448,934. On the 
other hand, British business in South Africa advanced from 
£25,229 to £57,793. 

The Yorkshire coalowners, meeting at Sheffield on Tuesday, 
considered the request of the miners for an advance of 10 per cent. 
in wages. They unanimously declined to entertain the application, 
on the ground that any advance was unwarranted by the price of 
coal. They intimated their readiness to agree to the formation of 
a Board of Conciliation for the settlement of wages dis utes 
whenever the men were prepared to accept an equitable sliding 
scale. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE quarterly meeting of the Cleveland iron trade was held at 
Middlesbrough on Tuesday last. There was a large attendance, a 
considerable number of visitors from other districts being present. 
The tone of the market was less cheerful than had been anticipated. 
Very little business was done, and prices were decidedly lower 
than they were last week. This result was, to some extent, trace- 
able to reports from Glasgow, indicating that the iron market there 
was easier. Last week No. 3 g.m.b. could not be had for prompt 
delivery at less than 33s. 3d. per ton. On Tuesday, however, mer- 
chants were prepared to take 33s. Makers, however, not being in 
want of orders at present, would not accept so low a figure. Some 
of them were willing to sell at 33s. 6d. per ton, but the majority 
fixed 34s. as their minimum price. For delivery over the first 
three months of the year, makers are averse to give any quotations ; 
but merchants are prepared to sell at 33s. 6d. per ton. Forge iron 
was certainly weaker on Tuesday, the price current being 32s. to 
32s. 3d. per ton. 

Stevenson, Jaques, and Co.’s current quotations: ‘‘Acklam 
Hematite,” Mixed Nos., 45s. per ton; ‘ Acklam Yorkshire,” 
Cleveland, No. 3, 35s.; ‘‘Acklam Basic,” 35s.; ‘‘ Refined Iron,” 
hematite and Cleveland, 65s. to 55s; ‘‘Chilling Iron,” 55s. to 60s., 
net cash, at furnaces. 

Warrants, which were 33s. 6d. per ton a week ago, were sold at 
Glasgow on Tuesday last at 32s. 10}d. There were no transactions 
at Middlesbrough. 

For some six years the general public have avoided dealing in pig 
iron, and speculation in warrants has been confined to merchants, 
brokers, and others closely connected with the iron trade. A short 
time ago, however, when the market value seemed to be rising 
very rapidly, outsiders began to buy again. It is said that many 
persons in London and elsewhere, who had been successful in 
making money out of copper, determined to speculate for a rise in 
iron, and invested no small proportion of their gains therein. In 
this way warrants representing some 400,000 or 500,000 tons passed 
into the hands of new comers from those of the previous holders, to 
the great relief of the latter. 

The stock of pig iron in Messrs, Connal and Co.’s Middlesbrough 
store is steadily increasing. The quantity held on Monday last was 
343,434 tons, which represents an increase of 2421] tons during the 
week. 

The improvement in the finished iron trade continues, there 
being a fair demand at the advanced rate. The following are 
present prices:—Ship plates, £5 per ton; boiler plates, £6 ; com- 
mon bars, £5 ; best bars, £5 10s.; ship angles, £4 15s.—all free on 
trucks at makers’ works, and less 24 per cent. discount. Puddled 
bars are £3 5s. per ton, net, on trucks at makers’ works. 

The ironmasters’ statistics for December, which have just been 
issued, show that 95 furnaces were in blast at the end of the month, 
as against 93 at the end of November and 85 in December, 1886. 
The make of pig iron of all kinds was last month 214,630 tons, and 
the output for the entire year 2,508,184 tons. Stocks at the end of 
December stood in the aggregate at 637,682 tons, being on increase 
of 7747 tons for that month ; but a decrease in respect of the year 
of 14,700 tons. 

Increased attention is urgently needed in the North of England 
to the question of the disposal of sewage in country towns and 
villages, especially where it has been the custom from time imme- 
morial to drain them into rivers from whence water is pum for 
domestic purposes. Dr. Manson, a member of the Town Council 
of Darlington, has just been discoursing to his fellow-townsmen on 
the subject of river pollution, and some of his remarks are cer- 
tainly worthy of record. He says that, in company with a fellow- 
councillor, he last June visited Barnard Castle and examined the 
bed of the river Tees just below that town. He found it composed 
of hard rock, into which no fiuid could sink as it would in a bottom 
composed of sand or gravel. Any sewage deposits would there- 
fore remain until the next ‘‘fresh” or flood came. On both sides 
of the river the houses are built close down to the waterside, and 
projecting from them are short spouts connected with the privies 
and middens, and many pipes from sewers and manufactories dis- 
charge their contents into the river. The latter was exceedingly 
low last June, and he had a good opportunity to get down to its 
bed. He found pools of decaying slush, mounds of matter, and 
heaps of house refuse, all mingled in confusion. Some parts 
of the rocks were covered with midden refuse and other 
nameless abominations—in fact, he really dared not tell 
all that he saw. But the pollution of the Tees by the 
whole sewage of Barnard Castie was an undeniable and very 
odious truth. It was said that by the time the water came to 
Darlington—sixteen miles distant—all objectionable matter was 
oxidised, and rendered something else. He was very sceptical 
about this. Individually he did not like to drink slops, even when 
they had’ been oxidised. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow warrant market has been depressed this week in 
consequence, it is alleged, of large holders disposing of very con- 
siderable quantities of pig iron, which is now in the public stores. 
The inquiry for shipment is dull at the moment, and the fall in 
prices has discouraged speculators. The past week’s shipments of 
pig iron from Scotch ports amounted to 5576 tons, as compared 
with 7557 in the corresponding week of 1887. Only 620 tons went 
to the United States, and the coastwise shipments were 3847 tons. 
The stock of pig iron in Messrs. Connal and Co.’s stores showed a 
small decrease this week, the first time that this has happened for 
along period. One furnace has been put out at the Carron Iron- 
works, and the total number blowing in Scotland is eighty-three. 

Some of the Scotch ironmakers have reduced their prices, but 
the quotations are still relatively higher than that of warrants :— 
f.o.b. at Glasgow, Gartsherrie, No. 1, is quoted at 48s, 6d., No. 3, 
45s.; Coltness, 53s. and 45s.; Langloan, 51s. and 45s, 6d.; Sum- 
merlee, 51s. and 45s.; Calder, 49s. and 43s.; Carnbroe, 46s. 6d. 
and 42s, 6d.; Clyde, 46s. 6d. and 42s.; Monkland, 45s, and 42s; 
Govan, 44s. and 41s, 6d.; Shotts, at Leith, 49s. 6d. and 46s. 6d.; 
Carron, at Grangemouth, 53s. 6d. and 43s. 6d.; Glengarnock, at 
Ardrossan, 48s. 6d. and 42s. 6d.; Eglinton, 44s. and 41s. 6d.; 
Dalmellington, 45s and 42s, 6d. 

There is a steady business in hematite pigs for consumption in the 
steel works, most of which are supplied from the Scotch hematite 
furnaces, Large quantities of Spanish ore will be required for the 
Clyde, particularly during the first half of the year. It isreported 
that freight was this week fixed for 20,000 tons at 6s, 9d., Bi to 
Glasgow, and 6s. 44d. delivered at Ardrossan. 

The prospects of the Clyde shipbuilding trade are very bright. 
Since the annual returns of the trade were made up a couple of 
weeks ago, a number of fresh contracts have been placed, and the 
tonnage now in hand is a at 225,740, being 108,065 tons more 
than was available at the beginning of 1887. The steel makers 
are now quite full of work, and it is reported in manufacturing 
circles that, owing to the difficulty of readily obtaining shipbuild- 





ing steel, it has been resolved to build several vessels of iron 
instead of steel. ; 

Business in the malleable iron department is getting very brisk, 
and the makers have every reason to be satisfied with the way in 
which the new year has opened. The foreign inquiry of merchants 
is good. Common bars are quoted at £5; best bars, £5 7s. 6d. ; 
angle and rivet iron, £5 ; nut iron, £4 13s. 6d.; and plate, £5 12s. 6d., 
all less the usual 5 per cent. discount. 

There was shipped from Glasgow, in the past week, machinery 
to the value of £4300; sewing machines, £2365; steel goods, 
£6120, besides a steel barge, value £900, for Cuba ; and general 
iron manufactures, £10,200. The shipments were much lighter than 
usual owing to the holidays. 

The coal trade, in which practically nothing was done last week, 
is now in full swing. As the colliers have abandoned their 
proposal to take an extra week’s holiday, the supplies of coal are 
plentiful, and there is no change in the prices. Freights are more 
moderate than they have been for some time. The week’s coal 
shipments were from Glasgow, 23,107 tons ; Greenock, 16 ; Ayr, 
3683; Irvine, 500; Troon, 4112; Ardrossan, 300; Burntisland, 4381; 
Leith, 729; Grangemouth, 6452; Bo'ness, 1534; Methil, 3190; 
Granton, 3862: the total of 51,866, comparing with 41,862 in the 
corresponding week of 1887. The aggregate Scotch shipments for 
1887 amount to 4,577,174 tons, being 235,254 more than in 1886. 

The shipping arrivals in the Clyde ports of deep sea_ vessels 
during 1887 have aggregated 1,385,297 tons, against 1,287,036 in 
1886, and the sailings were 1,675,707, compared with 1,£93,989 in 
the preceding year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE removal of Dowlais to the seaboard at Cardiff is prompting 
other large movements. It is currently reported at Cardiff that 
several large cotton mills are projected on the Tredegar estate, 
which adjoins the Bute on the seaboard, I have my doubts of this. 
The selection of a district for an industry is governed by various 
circumstances. Worcester, for brushes ; Coventry, for ribbon ; 
Kidderminster, for carpets ; and soon. Manchester has grown up 
to be a great cotton and wool working place from the humidity of 
its atmosphere. The fitness of Cardiff as a site is doubtful, and 
especially when the new steelworks will infuse a quantity of sulphur 
into the air. For shipping purposes, cheap coal, &c., it is of course 
the very place for industries generally. 

One of the largest coal and shipping owners’ company at Cardiff 
is to be converted into a limited liability concern. This is the 
Messrs. Cory’s, capital £1,000,000 ; but it is understood that none 
of the shares will go outside the family. 

There is a good deal of speculation as to the future of the Fern- 
dale Colliery Company of the Messrs. Davis, the death of Mr. 
Lewis Davis having removed the controlling hand. It would not 
be surprising to see this also floated. 

The Naval Colliery is again in action, and will very likely do good 
work, Albion Colliery, the latest born of Welsh collieries, is now 
doing well, and turning out 1000 tons per week. Iam glad to 
report also well of Harriss’ Navigation, and of Penrhiwkyber. At 
the latter Mr. Llewellyn is doing good work. This was one of Mr. 
Glasbrook’s colliery speculations in conjunction with Mr. Cory. I 
see that Glasbrook’s firm, which began sinking two years ago at 
Gorseinon, have struck the five-feet seam at 205 yards. 

Good news reaches us from various quarters of the coal field, all 

showing that the late infusion of speculation and activity is being 
successfully rewarded. The next great thing to announce will be 
cutting the sod for the new Dowlais Colliery, the finest taking 
in Wales. 
An old mining engineer tells me that there are still one or two 
good things” in coal remaining in Glamorganshire. As for 
Monmouthshire, there is a great virgin field of the lower measures. 
The Tredegar Company and the Ebbw Vale are well placed for the 
futures, and are in excellent hands, I am glad to note that trade 
continues to improve. 

Cardiff coal exports to foreign destinations last week touched 
170,000 tons, and both Swansea and Newport are doing well. 
In Swansea a good demand has set in for anthracite coal from 
France, the Baltic, and Central America. Of this speciality there 
is abundance, and a great track from Swansea to Pembrokeshire 
unmarked. Prices have a decided tendency upwards. Notations 
at Cardiff this week are:—small bituminous, 6s. 9d.; large, 8s. 3d. to 
8s. 6d., principally Rhondda No. 3; this latter will very likely 
touch Sa. 9d., or even 9s. if demand continues. Small steam, con- 
sequent upon a movement in patent fuel, is quoted at 4s. 3d. to 
4s. 6d.; seconds, steam, 8s.; best, 9s, to 9s. 6d. There is a very 
encouraging tone about, and as there is a strong likelihood of prices 
moving up, contracts are being placed as freely as coalowners 
will accept. If the improvement continues another week or two it 
may be expected that future deliveries will be accepted with a 
certain amount of reserve. Cokes are steady at last, quotations 
and the make increasing. 

It is gratifying to see the colliers indicate gratitude towards 
either men or institutions, which have been of benefit to them. 
The West Monmouthshire Colliers’ Union on Monday, at Tredegar, 
passed a vote of censure against the late opposition to the sliding 
scale in Glamorgan. No man of ordinary common sense can deny 
the excellence and rigid impartiality of the scale. The meeting 
also voted for weekly payments and clear books every fortnight. 

The restart at Treforest Steel Works is going on promisingly, 
and so is the one at Hirwain, but the blast furnaces at the latter 
place are not likely to be blown in at present. 

I regret to note that the superintendent and collector of the 
Swansea Harbour Trust have been dismissed by a very full meet- 
ing of the Trust, presided over by Mr. Strick. A new superin- 
tendent has been advertised for at a salary of £800. He is not to 
be over fifty years of age. Rigid scrutiny and economy are to be 
the order of the day at Swansea Harbour, and it is suggested that 
£5000 per annum may be saved in expenditure. 

The steel trade looks healthy, and all the works are doing better. 
Good rail orders have been placed in the district, but at a lower 
figure than market price. It is stated that the Dowlais Company 
secured orders for about 30,000 tons at £4 per ton. Cyfarthfa is 
better inclined to tin bar, and is doing well. Messrs. Crawshay 
Brothers have been awarded the silver medal of the Newcastle 
Exhibition for their exhibits, the highest that could be awarded. 
I shall note some special features of these exhibits again, as there 
are several not fully known, and should, I think, be brought into 
public prominence. 

Quotations this week are about the same as last in rails and bars, 
but there is a firmer tone, and special makes of prompt deliveries, 
mean an advance. Heavy rails are £4 2s, 6d. to £4 5s.; bars, 
£4 10s, to £4 12s, 6d. 

The tin-plate trade continues good, and a busy make is going on 
all along the coast to Swansea and Llanelly, and down into Mon- 
mouthshire. Swansea shipped 41,000 boxes last week. Stocks 
are reduced in «all quarters, and prices certainly stiffening. 
Quotations at Swansea this week are—coke tins, 15s. to to 15s. 3d. ; 
Bessemer coke, 15s, 3d. to 15s. 6d. ; Siemen’s, 15s. 9d. to 16s, ; ternes, 
26s. 6d. to 28s.; charcoals, 19s. to 24s, 6d., as per quality. Large 
clearances are going on this week. 

According to the new Act, safety lamps must have the gauze 
covered by a tin protector. This is being rapidly carried out. A 
substantial tin cover, totally preventing the wind from affecting 
the light in the lamp, is sold at 4d. 

But the safety lamp is doomed. In the Rhondda valley the 
electric is coming into common use. At Cwtsch, where the explo- 
sion took place last February, all day-men and repairers use them; 
and at Ynyshir they are getting general, They give a twelve- 
candle light, and last the ‘‘turn.” In another year they will be 
general, as demand will bring down price, 
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NOTES FROM GERMANY. 
(From our own Correspondent. ) 


THE ironworks of the country generally enter the New Year with 
a cheerful tone and a hopeful prospect for the future. The prices 
on the iron markets are firm, stocks have been nearly clea off, 
for most articles there is a brisk demand, the various conventions 
ensure stable prices, even if eventually a less good demand should 
arise ; and, as is proved by the figures, the wrought iron convention 
has already worked satisfactorily, and is beginning to be more and 
more appreciated every day, as is shown by the hoop iron and 
wire rolling mills having now joined the grand wrought iron 
convention. These are the remarks of iron industrials gene- 
rally ; but there is another less rosy side of the picture, namely, 
that pig iron makers have driven up the prices of forge iron, 
especially, to that point that if they go any higher, which appears 
likely they will do, as coke and ironstone have so greatly advanced, 
then the wrought iron convention prices will not be able to follow, 
and must b unr ative. The reason for this is that the 
present price of rolled iron has been fixed at a point which is cal- 
culated to just keep out English iron at the north and east sea 
ports; therefore if native prices were raised above this figure, 
foreign iron could at once come in and compete. Of course, this 
would only apply to forges which have no blast furnaces of their own ; 
but these, however, form the majority. The above applies to wire 
rods as well, which at present prices, even now, return none or a 
minimum of profit. Under these circumstances, of high-priced crude 
iron, namely, export becomes almost impossible ; and as desperate 
exertions of late years have been made to get a footing abroad, 
voices are heard calling peremptorily for a bonification—or, in 
other words, a bounty—on the exportation of iron, which, con- 
sidering the probable fate of the sugar bounties, is not very likely 
to be granted in this country. 

In Silesia the iron and steel trade, both in crude and finished 
sorts, is reported on satisfactorily and hopefully; demand keeps 
good and prices firm, though the rolling mills are not running all 
their trains. There are twenty-eight furnaces in full blast, and 
another is about to be blownin. Also the coal trade would be 
satisfactory if prices could be got to rise a little. 

In the Western districts the ore trade is ever becoming more 
brisk, prices keep rising and stocks diminishing, so mineowners 
are chary just now of entering into long engagements. There is 
no change to note since last week in the steady tone of the pig iron 
trade. The lower grade spiegel costs M. 52 and 53 p.t., and for 
home use is actively sought, but America takes little or none of 
the high grades just now. Forge pig goes off more briskly, 
and contracts for the second quarter are already made for it. 
The price has got up to M. 49 to 50 p.t. Foundry pig is in 
fnller demand than in November; the price remains as last 
week given. Bessemer and basic are in tolerable request, 
but it is whispered they can be bought M. 1 cheaper than 
last quoted as convention price. It is considered good work that 
the grand wrought iron convention has done business since August 
lst to the amount of 50,000 t., when it is remembered that 75, t. 
of old contracts were in existence at the time the convention was 
constituted, and which will all be worked off by the end of Febru- 
ary next ; 20,000 t. remaining to be executed. After this no more 
contracts will be in existence which have not been made under the 
fostering care of the convention. ‘The mills and forges are pretty 
well supplied with orders, though not up to their power of 
production by | means, still for the first quarter they 
have enough to keep them —— going, but the in- 
creased price of forge pig has greatly reduced the profits 
of many of them. The list quotatlon remains M. 122°50 to 125, 
and if found possible this is to be advanced ; but how this is to be 
effected is not quite clear, and large quantities of bars can ,be 
bought M. 5 under this figure—as late tenderings for railway shops 
have distinctly shown—so much for conventions. The wrought iron 
convention with Belgium is in good trim, it is said, and advantage 
is expected to accrue from it to the works here, when it is realised. 
Hoop iron is in very full request still, and the list price of 
M. 137°50 has been strengthened by all the hoop mills having 
joined the grand convention. Boiler plates are in brisker 
demand at M. 160 p.t. for 5 m.m. gauge and upwards of 
best quality. This is a rise of M. 10 on the old price. 
Sheets continue in excellent request at the ground price of 
M. 148 p.t. Iron wire rods are noted M. 116, in steel 115, wire 
in either metal 130, and wire nails 145 p.t. list prices. The 
wire nail factories, making 75,000 t. out of the total yearly produc- 
tion, constituted themselves on the 6th inst. into a combination 
with a chief sales-office at Berlin, and a branch one for the export 
trade at Hamm, in Westphalia. There is nothing new to note in 
the condition of the trade beyond what was said last week. All 
the mills have now joined the convention, as above remarked. 
Steel rails at the last tendering at Frankfort ranged between 
M. 125 and 130 for the several lots. The wagon factories have re- 
ceived an accession of small inland orders for thirty-seven coaches 
and seventy-five goods wagons, so they have sufficient work now to 
keep them well on through the next few months. The foundries 
and machine shops are quite satisfactorily employed, but the 
everlasting refrain is that there is no equitable proportion between 
prices of finished goods and the raw materials and labour. 

While there is such a cry about want of higher education in 
England just now, it is curious and interesting to learn that in 
Germany the cry is that there is far too much of it, and that it is 
growing to be a very drug in the land. Some serious articles 
recently appeared here in a first-class journal, which also occasionally 
treats on industria! subjects, entitled ‘* Learned Proletarians,” 
which argue that the superfluous number of individuals who have 
obtained their degrees and are waiting for berths from the State or 
otherwise, must eventually become dangerous to the Government, 
by starting as demagogues, editors of Socialist newspapers, or 
ending by being soured, discontented subjects out of sheer 
despair of ever finding appropriate employment. That all 
State departments and industrial works are filled up to the 
brim, and thousands of aspirants are still waiting to occupy any 
vacancy which may occur. Further, that this absurd thirst after 
the highest grades of education must be cut into at the roots, the 
article, however, proposing no remedy, and the youth of the 
country must be taught to acquire more useful and practical know- 
ledge. There is little fear, happily, that practical Englishmen, 
whose genius is more inclined to action than deep study, will carry 
things as far as this. Still, it is always good to be forewarned of 
what might happen in the end. One would have imagined, if a 
spark of venturesome enterprise were to be found in the character 
of the people, that the newly-acquired settlements would afford 
a field for these ‘‘verfehlte existenzen,” to use the untranslatable 
original expression—it means spoiled careers or means of getting 
a livelihood. But no, they prefer only to go out to Africa as 
officials, when they are paid by Government or the companies, and 
so starvation awaits them at home, which justifies the title given 
to them by the articles. 

It has actually been left for three Britons—two Australians and 
one Englishman—to pioneer for gold for them in the South-West 
African so-called colony, though no colonists go to it from this 
country; and it is ex besides that English capital will flow 
in to open up the gold-fields, when discovered. It is, however, to 
be boped that Englishmen will not attempt to get these chestnuts 
out of the fire for them, to be afterwards = at for being so 
simple, but keep their — ro domo. hilst on this subject 
—for which, by the way, I ought perhaps to apologise for intro- 
ducing here—I cannot refrain from mentioning that at this very 
moment a commission of the most weighty mining and other 
officials is sitting at Berlin to draw up a gold mining Bill for the 
colony to lay before the Chambers, ‘This seems a little premature, 
and might be called theoretical colonisation as compared to the 
practical, which appears left to ourselves, the English, alone to 
accomplish. I know one of the big-wigs, and he certainly, and 
probably the rest, too, never saw a gold mine or field, and never 
was abroad in those parts. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Dec. 29th, 1887. 

SCARCELY any business is being done in tin. 
To-day’s prices for April delivery are 32c, A re- 
action in prices is anticipated on account of 
increasing production, and for the present only 
consumptive requirements will be met. There 
has been a great falling-off in the tin-plate 
demand. Buyers refuse to make purchases for 
future delivery. Large sales of copper have been 
made at prices ranging from 17°60 to 18. Balti- 
more is 15°30. There is no further information 
from the Calumet and Hecla mine. Exports of 
the week, 40,0001b. A little speculation in lead 
has improved its prices to 5 to 5:10. 

The iron trade is very quiet just at this time. 
The only ripple on the surface is in the steel rail 
branch of the trade. Both sides refuse to yield. 
Buyers are deferring omg orders until their 
prices will be acceptable, which are 30dols. to 
3ldols. Railroad builders believe the syndicate 
of the American rail makers, powerful as it is, will 
not be equal to the task of maintaining prices on 
the 32 dols. basis. The Western iron markets are 
all fairly active. In Ohio and Indiana, and all 
through the Ohio Valley, the consumers of pig 
iron have been making contracts covering the 
requirements of the coming six months, This 
has been stimulated by concessions made on iron 
to be delivered during that time. Some furnaces 
making an excellent brand of iron refuse to pursue 
this course, and will make and sell only for imine- 
diate delivery to customers who pay their price. 
The importations of tin-plate at this city during 
the year are 1,949,887 boxes; at Philadelphia, 
637,588 boxes; at Baltimore, 647,638 boxes; at 
Boston, 171,306 boxes; St. Louis, 74,377 boxes. 
The open winter thus far has allowed the prosecu- 
tion of a great many outdoor enterprises, which 
has helped to maintain the demand for building 
1aaterial, iron, steel, lumber, tools, and machinery 
of various kinds. 








NEW COMPANIES. 


THE following companies have just been regis- 
tered 


Alexandra Palace and Park Company, Limited. 


This company was registered on the 2th ult., 
with a capital of £20,000, in £1 shares, to take 
a lease of the Alexandra Palace and Park, Mus- 
well #ill, and to carry on the same as a place of 
recreation and amusement. The subscribers 
are :— 

Shares. 
Joseph a, 20, Grosvenor Park, Camber- 


eo 1 

A. B. Mayes, 84, Windsor- road, 'Forest- gate. 1 

E. J. Barter, 111, Chestnut-avenue, Forest-gate. . 1 

John Newton, él, gees road, Putney-hill . 1 
P. H. Sainsbury, 151, Sutherland-avenue, Maida 
Vale, accountant i we oe 

W. H. Russell, Alexandra Park-road 1) 1) 2! 1 

George Wood, “Alexandra Park-road ao 1 


The number of directors is not to be ae than 
three, nor more than five; qualification, 50 
shares ; the first are Messrs. Henry Sutton, J. H. 
Hiley, and J, Hayter. The remuneration of the 
board will be at the rate of £100 per annum to 
each director, with an additional £100 for the 
chairman, 





British Pneumatic Tool Company, Limited. 


Upon terms of an agreement of the 19th ult. 
this company proposes to purchase from James 
Sharon McCoy, of Brooklyn, U.S.A., the follow- 
ing British letters patent, viz :—No. 13,687, dated 
October lth, 1884, for ‘‘An improved percussion 
tool for various uses ;’ No. 7685, dated June &th, 
1886, for ‘‘Improvements in percussive ma- 
chinery, and in engines worked by compressed 
air or steam;” No, 16,077, in process of being 
granted, for ‘‘An improved process of smooth 
surface on metal, stones, and other substances.” 
It was registered on the 29th ult., with a capital 
of £50,000, in £5 shares. The purchase consider- 
ation is 8000 fully-paid shares, The subscribers 
are :— 

Shares. 
Wm. Pickstone, Radcliffe, Lancashire, manufac- 
turer 


J.D. . Phillips, Shaw, Lancashire, cotton broker... 1 
H Pickstone, Radcliffe, Lancashire, mne- 
seal engineer. 1 


J. Shaw MacCoy, Brooklyn, ‘New York, “manufac- 
turer... 

T. Coates, Oldham, mech: nic 

J. Darnaker, Oldham, mill manager. 

J. Taylor, Sheftield, metallurgical chemist . 


The number of directors is to be seven; quali- 
fication, tifty shares. 


ee 





Burnley Tronworks Company, Limited. 


Registered on the 31st ult., with a capital of 
£20,000, in £10 shares, to carry out an agree- 
ment of October Ist, 1887, between W. S. Weeks, 
as agent for the trustees of the late Wm. Brace- 
well and the Craven Company, Limited, of one 
part, and Joshua Rawlinson, for this company, of 
the other part. The subscribers are: 


Shares. 
*J. Thornton, Burnley, bank manager . 
*W. P. Robinson, Burnley . ; 

*J. Rawcliffe, Burnley, cotton spinner .. 
*B. Lund, Burnley, engineer 

*J. Murgatroyd, Burnley, engineer 
*J. Kilshaw, Burnley, ironfounder .. 
*O. Folds, Burnley, cotton spinner.. .. 


The subscribers are the first directors. 


at et tt et 


Patent Cab Indicator Company, Limited. 

On the 2nd instant this company was regis- 
tered, with a capital of £15,000, in £1 shares, to 
adopt an agreement of 24th ult., entered into 
with William Hutchinson, of Leeds, for the pur- 


chase of patent rights referred to therein. The 
subscribers are :— 

Shares. 
Thos. Sykes, Morley, printer, &c. a” ae 
W. Fox, Leeds, woollen merchant .. io. a 
B. Smith, Leeds, cotton broker 10 


Ww. Rayner, Leeds . 10 
hen Hutchinson, Leeds, boot and shoe merchant 10 

. B, Bradbury, Morley, surgeon 10 
y Walker Lees, "bus and cab proprietor - 10 


Registered without special articles. The letters 
patent referred to above are No, 12,662, dated 





October 5th, 1886, and are for ‘‘ Improvements 
in the means or apparatus for checking the length 
of time cabs and other vehicles are on hire.” The 
purchase consideration is £3000 in fully-paid 
shares and £2000 cash, 





Harle’s Patent Cyclometer Company, Limited. 


This company was registered on the 30th ult., 
with a capital of £3000, in £1 shares, to acquire 
the business of cyclometer manufacturer, carried 
on by Charles Harle at 50, Great College-street, 
Camden Town, together with the letters patent 
for the invention of the cyclometer. The sub- 
scribers are :;— 

Shares. 
*C. Harle, 50, Great College-street, N.W., watch 
manufacturer. 
*J. Connolly, 65, Wharfdale- road, “King’s Cross, 
tire smith .. 
*T. Connolly, 65, Wharfdale- road, ‘King’s Cross, 

tire smith .. oe i 
Mrs, A. T. Harle, 50, Great College- street |. 1 
J. = ea 101, Chalton- street, Euston- road, 


arri 
8. ?. - Connoily, 101, ‘Chalton- street, Euston- road, 


T. ?. py 3, “Chiverton- road, Hornsey: ‘lane |. 5 


The number of directors is not to be less than 
three; qualification, £5 in shares or stock. The 
company in general meeting will determine re- 
muneration, Tae first three subscribers are 
appointed directors. 





Lucigen Light Company, Limited. 


This company was registered on the 29th ult., 
with a capital of £250,000, in £5 shares, to supply 
light, heat, or power, and to establish and main- 
tain centres from which the same may be sup- 
plied. The company will adopt an unregistered 
agreement of the7th ult., between Edward James 
Pape and Robert Carlyle Child, for the purchase 
of certain patents, particulars of which are not 
given in the memorandum and articles of associa- 
tion, The subscribers are:— 

Shares. 
E. J. Pape, 67, Great Clyde-street, Glasgow.. .. 
Admiral E. A. Inglefield, 99, Queen’s-gate, 8.W. 1 
J.C. Keikham, 18, Willes-road, Kentish Town .. 1 
W. Holden, Overton-road, Brixton, stockbroker. . 1 
J. W. Maclure, M.P., Whalley Range, Manchester 1 
W. H. Adams, 168, Friern-road, East Dulwich . 1 
E. T. Botwright, 23, Sutton-place, Hackney... 1 

The number of directors is not to be less than 
three, nor more than seven; qualification, fifty 
shares; remuneration, £1000 per annum, and, in 
addition, one-tenth of the surplus profits after 
payment of 7 per cent. dividend. 


Steam Decorative Glass Works, Limited. 


Tbis company was registered on the 2nd inst., 
with a capital of £500, in £1 shares, to take over 
the business of steam decorative glass worker 
carried on by Charles Shmith, of Assembly-pas- 
sage, Mile End-road, and at 10, Winter’s-build- 
ings, Assembly-passage. The subscribers are :— 

Shares. 
*Charles Shmith, 3, East Arbour-street, E., 

glass decorator .. es 1 
Mrs. Hila Shmith, 3, East Arbour- street, E. 1 
Mrs. L. Erdberg, 30, Arbour-square, E.. oe ] 
8. Shmith, 30, Arbour- -square, E., interpreter ae 1 
Mrs. H. Shmith, 30, Arbour-square, E. .. a 1 
Mrs. 8. Moss, 241, Oxford- street, Stepney .. 1 
*J. J. Musto, 17, Cottage- -grove, Bow, engineer . 1 


The first and last subscribers are vended 
directors, 








THe METROPOLITAN RaiLway.—The directors 
announce that, subject to final audit, they will 
recommend the proprietors to declare a dividend 
on the ordinary stock at the rate of 2? per cent. 
per annum, carrying forward £20,000. The 
dividend upon the surplus lands stock will be at 
the rate of 24 per cent. per annum, 

SUCCESSFUL TRIAL OF THE CHICAGO,—The prin- 
cipal naval event of recent date has been the suc- 
cessful completion of the long-delayed steam trial 
of the steel cruiser Chicago. Starting out on the 
morning of December 15th, in the midst of the 
rain and fog then prevailing, the vessel anchored 
in Hempstead Bay to await a more propitious 
sky, and to put the finishing touches to the pre- 
parations necessary for the important test to be 
imposed upon her machinery. The morning of 
the 16th broke clear and cold, and getting under- 
way shortly after eight o’clock a.m., the vessel 
was brought to the maximum speed, and at 9.30 
the word was given to begin the trial. From the 
first speeding-up of the ponderous machinery it 
was an assured fact that the trial was destined 
to demonstrate the ability of American designers 
and mechanics to evolve and construct the most 
powerful machinery required in our navy. The 
course was on Long Island Sound, three hours in 
one direction and three hours in the opposite 
direction. The vessel was controlled entirely by 
the steam steering gear, and was handled readily 
and easily by one man in the pilot tower on the 
forward bridge. The machinery was under the 
entire charge of Chief Engineer Thomson and his 
corps of assistants, snd performed to the com- 
plete satisfaction of all concerned. Data, con- 
sisting of indicator diagrams, steam vacuum, 
revolutions of engines, and other facts esser tial 
to a correct and thorough elaboration of the 
horse-power and efficiency of the engines, were 
noted every thirty minutes, and upon the result, 
so obtained the reports of Captain H. B, Robe- 
son, U.S. Navy, in command during the trials 
and Chief Engineer J. W. Thomson, U.S. Navy, 
have been based. Both of these officers have 
made very favourable reports, and from the mass 
of information submitted by the latter officer it 
appears that the machinery somewhat exceeded 
the requirements of the contract. The full- 
power trial continued, as has been observed, for 
six consecutive hours, and during that period 
the speed of the main engines was not allowed 
to slacken; neither did any circumstance occur 
necessitating any modification in the status quo 
inaugurated at the beginning of the trial. The 
mean speed of engines was not less than 69°3 per 
minute, developing a mean indicated horse-power 
of 5084. Maximum for one hour, 5248. The 
maximum speed attained was 16°83 knots, eqiva- 
lent to nearly 19 miles; while the mean for the 
six hours the trial continued was 15°1 knots, 
or 17 miles per hour,—U.S. Army and Navy 
Journal, 








THE PATENT JOURNAL. 
Condensed from the —— of the Commissioners of 


Application for Letters Patent. 


*,* When patents have been ‘“‘communicated” the 
name and address of the communicating party are 
printed in italics, 


30th December, 1887. 


17,906. Corkscrews, J. Pluck, London. 

17,907. StRincep Musicat Instruments, J. Worthing- 
ton, Blackpool. 

17,908. Hyprocuitoric Acip, M. @’Andria, Liver- 

pool, 

17,909. Treatine Liquip Acyp Resipugs, M. d’ Andria, 
Liverpool. 

17,910. Pickina Motion in Looms for Weavine, E. 
Brook, Halifax. 

17,911. Fastentnc and CLeaninc Winpows, A. Barr, 
Glasgow. 

17,912. Pumps, E, Prunier, London. 

lj, "913. LxsEcTING MoRPHIA by Syrinog, J. E. Schollar, 
London. 

17,914. Seatine Postar Baskets, E. 8. Norcombe, Bir- 
mingham, 

17,915. ProreLtLine Suirs or Boats, W. Fairweather, 
Manchester. 

17,916, InoninG and Smootuine Linen, H. C. Longs- 
don, Keighley. 

17,917. Froar Cocks, J. Shanks and R. Burnside, 
Glasgow. 

17,918. Suapinc Macuines, G. Richards, Broadheath. 
7,919. Doors, &c., D. 8. Heys, Blackpool. 

. WHEELS, G. W. Moon, London. 

. Reacent, H. Finch, Marple. 

. Tap and Pire Connector, T. Fisk, Ipswich. 

. Enaines, J. W. Smith, London. 

24. Door Knoss, R. T. Grocott, Lon, 

17,925. Dyeine, L. 
Paris.) 

17,926. Sarety Fuses for ELecrricar Circuits, W. E. 
Hayne, London. 
7,927. Fisuine Tackie, W. Guise, Redditch. 

. Cycies, G. J. Chapman, London, 

17,929. VENTILATING Haus, &c., H. and T. A. Carter, 
Bristol. 

17,930. PeramBuLators, G, Bacchus and D, Hancock, 
London. 

17,931. Tap, T. Jackson, London. 

17,932. Burrers, F. B. Stanton, London. 

17,933. GuLLey Trap, R. Garner, Birmingham. 

—_-? WATER GavGE for Borers, F, A. Drummond, 

‘anad 

17,035. Lame Ho.pers, P. Cardew and W. P. Brett, 

Lor idon. 
36. STOVES, 





gport. 
A. Groth.—(C. Collin and L, Errani, 









C. Pottier, London, 

17,937. Lamps, rk. Altmann, London. 

17,938. Rerorts, E. K. Cook and J. W. 
London. 

17,939. Rotary Brusuinc Macuryes, R. B. Hawkins, 
London. 

17,949. Burners for PerRoLeuM Lamps, F, J. B. Allen, 
London. 

17,941. Lamps, 
many.) 

17,942. Lamps for BurNiING Perro.evM, F. J. B. Allen, 
London. 





Ingham, 


M. Davis.—(Eckel and Glinicke, Ger- 


17,943. CorRESPONDENCE Carp, &c., M. Schwarz, 
London. 
17,944. Sprincs for ELevatinc Cartripces, J. J. 


Speed, London. 
17,945. Dose Inpicators and TumMBLeR Covers, J. P. 
Wilson, London. 
17,946. Oxipisinc Yeast, &c., A. J. Walker, London. 
17,947. Trousers Stretcuers, G. Koch, London. 
17,948. Burrons, A. Gruhl, London. 
17,949. SPRING 


Skates, C. ys Dietze, London. 
17,950. 


WorkinG Heatep Guass, F. Wright and 

M. W. W. Mackie, London. 

17,951. Workinc Heatep Grass, F. Wright and 
M. W. W. Mackie, London. 

17,952. Azo Dye Sturrs, C. D, Abel.—(The Actiengesell- 
echast pir Anilinfabr ikation, Germany.) 

17,953. Detiverrnc Goops, A. Siegmund and G. W. 
Ranft, London. 

13,954, Cranes and Hoists, J. 8. Worth, London. 

17,955. CincuLaR Knitting Macutnes, E. W. Lee 
G. E. Burnham, London. 

Bepsteaps, R. Wynne, Liverpool. 

Boots and Sxoes, T. Holderness, London. 

8. Paints, W. F. Hurndall, Liverpool. 

. _Knirtinc Macuines, E. W. Lee, London. 


and 





Blat December, 1887. 


17,000. BotrLe Storrers, G. H. Jones, London. 

17,961. HorizontaL Beam Compasses, M. C. Williams, 
Carlisle. 

17,962. MeasuRING the AVERAGE PREssURES of D1a- 
crams, W. Bagshaw, Batley. 
17,963. PRessuRe CYLINDERS and VaLves, D, Purves, 
London. ‘ih 
17,964. CHEeckrne, &c., the NUMBER of PasseNGERs, W. 
8. Laurie, Manchester. 

17,965. CLEANING WinpDows, &c., F. Redmond, Dublin. 

17,966. ELecrric Batrerigs, 0. Y. Rhodes, Halifax. 

7 Buve Bricks, Tixes, &c., B. Gregory, Notting- 
1am. 

17,968. Exuaustinc Cow. and VEentTILaToR, W. Wilson, 
Newcastle-on-Tyne. 

17,969. BLeacuine, &c., Liquor, E. Hermite, E. J. 
Paterson, and C, F. Cooper, London. 

17,970. TREATMENT of SULPHIDE of AMMONIUM SoLv- 
tions, E, W. Parnell and J. Simpson, Liverpool. 

17,971. Cases for Contarninc Honey, T. B. Blow, 
Welwyn. 

17,972. VuLCANISATION of Opvsects, 8. E. Statham, 
Manchester. 

17,973. CIGARETTE Moutupieces, J. S. Rhodes, 
mingham, 

17,074, Type-writers, W. P. Thompson.—(7he Stan- 
dard Type-werviting Manufecturing Company, U.S.A.) 

17,975. Strups or Links, M. F. Buchner, Liverpool. 

17,976. Sarery SADDLE 8ars, A. Vickory, London. 

17,977. Maneuine, &c., Woven Fasrics, W. Robertson 
and J. G. Orchar, Glasgow. 

17,978. REELING Macuines, J. Corrigan, Manchester. 

17,979. Stoppers, &c., J. Munro and J. B. Hamond, 
London. 

17,980, PHorocRaruic Fitms, A. Pumphrey, Birming- 
ham, 

17,981. WHITEWASHING Brusues, D. and A. L. Burrow, 
Leeds. 

— WATERPROOF GREASE, J. W. 
ford. 

17,983. AtracuInG Heaps to Hanptes, C. Billington 
and J. Newton, Longport. 

17,984. Spoons, R. E. Ugilby, London. 

17,985. REGULATING the Supp.y of Gas, C. Middleton, 


= 


Bir- 





. C. Doyne, Wex- 


eeds, 
17,986. Heatixc Water, J. Keith, Glasgow, 


17,987. Licutine Gas Lamps, ac., MacN. C. Bowie, 
London. 

17,988. Time Tasiet, J. Coates and J. Darling, 
Glasgow. 

17,989. UmBrewuas, &c., W. Ross, Glasgow. 


17,990. Liguip Hyprocarpon Enoings, T. C, Hogg, 
London, 

17,991. Geartne for VeLocirepes, J. R. Tuff, South- 
ampton. 

17,992, Catipers, G. Howarth, London, 

17,993. Cuimney Cow:s, J. Wintertlood, London, 

17,994, Envevopes, R. A. Shand, Glasgow. 

17,995. Rines for Spinntne Macuines, R. Eadie, 
Eadie, jun., and J. 8S. Eadie, Manchester. 

17,996. Sroois and Cuairs, E. W. Cooper, London. 

17,997. Carts, &c., C. Potter, London. 

17,998. Boots and Ss#okrs, P. Nicholls, London. 

17,999. KircHen Ranogs, W. Dick, jun., Glasgow. 

18,000. Governors for MaRINE Encines, J. Murrie, 
Glasgow. 


. 





18,001. Carriers for MaGic-LANTERN Siipes, W. M. 
Baynes, London. 

18,002. Bakinc BreaD, H. Crane, London. 

18, "003. Houpers for Borties, &c., P. E. H. Pavent, 
London. 

18,004. Recorpinc Apparatus for Hackney Car- 
RAGES, M. Prandstiitter, London. 

18,005. Fite for Newspapers, H. Litz, London. 

18, 006. Cocoa-GRINDING APPARATUS, G. Fantzen and R. 
Lutz, London. 

18,007. Securine the ApsusTMENT of SLIDING SocKETS 
upon their Rops, W. Allan and R, A. Holmes, 
London. 

18,008. Moras for Sprxnine, J. T. aay ee London. 

18, 009. Grinpinc, &c., SupsTances, A. W. Gleed, 
Sheffield. 

18,010. Weavine Baas or Sacks, J. C. Mewburn.—(4 
Detroy, France.) 

18,011. Castors for GeneraL Use, F. Beauchamp, 
Tottenham. 

18,012. Meat Cutters, O. D. Woodruff, London. 

18, 018. BoTrrLinc Apparatus for AERATED Liquips, F. 
Walter, London. 

18,014. GuNS WORKED with MINIATURE AMMUNITION, 
H. Crampton, London. 

18, poss ee Connections, E. I. Bernheim, 

18, O16. — Pire Fasrics, G. Chwalla, London. 

18,017. CaLL-BELLs, H. H. Lake. —(H. E. Russell, 
United States. ) 

18,018. Surrace ConpENsERS for STEAM ENGINES, A. 
Burckhardt and F. J. Weiss, London. 

18,019. Empossinc Piastic Materiaits, H. McHugh 
and A. L. Ward, London. 

18,020. Pipe Covriixe, J. Thornton, London. 

18, 7021. Horse Rakes, ’W. N. Nicholson and A. T. All- 
cock, London. 

18,022. Yeast Foop, L. Briant and G. A. Clowes, 


ndon. 
18,023. Tuse for Heatino Surrace, B. E, Hipkins, 
London. 
18,024. Post-boxes for Letters, &c., C. Lock, London. 
1S, 025. GRINDING and AERATING Suear, &e., G. Adant, 
London. ; 
18,026. WEATHER Invicator, J. F. Nowack and E. 
Bahlsen, London 
18,027. DELIVERING MECHANISM for Macuines, J. A. 
Bryce, London. 
18, 028, Packine Fracite, &¢., ARTICLES, L. 
ndon. 
18,029. Borrxa and Tunnettinc Rock, &e., J. A. 
McKean, London. 


Arbey, 


2ad January, 1888. 


1. Sapp .e for Tricycues, &c., J. Carver, Nottingham. 

2. Sroppers for Hoipinec the Runyinc Out of Kops, 
T. Archer, Gateshead-on-Tyne, 

8. AvuTomaTiIc SicNAL for Macuinxgs, A. Bradsworth 
Leicester. 

4. Lamp Cocks, T. Biiuerle, London. 

5. Or Lames, J. Eshelby, Dublin. 

6. Stop Motion for TwisTinc Frames, G. H. Holden, 
Manchester. 

7. Rartway Cuair for Securrse Rams, J. Hanson, 
Yorkshire. 

8. Lamps for VeLociprpes, H. Lucas, Birmingham, and 
= Prestleton, Handsworth. 
. Forcep Dravucut CLosep Asx Pirs, E. P. Plenty, 
* Soneaes. 

10. Stiwe Vatve for Steam, &c., Enoines, J. Har- 
greaves and R. H. Carr, Hunslet 

11. CoUNTERTHRUST ENGINES, A. 
burgh. 

12. — B. W. Spittle and J. Sanders, Fallings 


. Porteous, Edir- 


eat 
13. ‘Fut Wick Om Lamp, W. Thompson, Bucking- 
ham. 
14. Treatine Peat or Turr, 


. L. Honaij, London. 
15. 


Arc Square and ni Paap M. c. Williams, 
Carlisle. 
16. Covupiixc, B. Willcox.— (La Société des Usines 

Franco-Russes, France.) 

17. SIMULTANEOUSLY CLosinG the Packine of Puxp 

Pistons, E. M. Eckardt, London. 

18. ReTrrinc Bearinos for TRAVELLING Cranes, W. 

Craven, London. 

19. Propuctnc Comrounp Steet Puiates, C. M. Piel- 
sticker.—(Major J. S. Williamson, United States.) 

20. ENTIRE, &c., PRopuLsion of Bicycues, J. Sherrin 
and J. Vaughan-Sherrin, Ramsgate. 

21. Removine Scace, &c., from STEAM GENERATORS, 
A. G, Evans.—({H. A. Liveock, Argentine Republic.) 
22. Lock-BoLt or Latcn tor Dooks, &c., C. Groom- 

bridge and J. P. Rickman, Londun. 

23. CaLks for HorsesHoes, A J. Boult —(A. Begive, 

Belgivin.) 

24. DETERMINING the DisTaNcE or ANGULAR POSITION 
of Distant Opsects, J, B. T. Leportier, Liverpool. 
25. Parent DouBLE VENTILATOR, I. Hdelboum, London. 
26. Lastinc Boots and SHogs, B. Willcox.—(F. Chase, 

United States.) 

27. Brip.es for Horses, H. R Stewurt, London. 
28. Lamps for BurNinG PeTrRoLruM and similar FvEL, 

A. J. Eli, London. 

29. Stow Combustion Stoves, J. H. Barnard, London. 
30. ADJUSTABLE REGULATORS for AiR INLET Doors, A. 

V. Bay, London. 

31. Gram CLEANING and SepaRaTino MILLS, M. Grolli- 
mund, London. 
82. Removinc Dents from Pewter Pots, &c., W. L. 

Wise.—(W. Bayne, New Zealand.) 

33. Sewine Macurnes, H. A. Stuart, Bletchley. 
34. Pranorortes, W. Richmond, Wanstead, and W. H. 

Pleace, London. 

35. Heatinc RalLroapD Cars, J. H. Sewall, London. 
36. Bar Iron, R. R. Gubbins, London. 
37. AUTOMATIC TIGHT-ROPE WALKER, H. Y. Dickinson, 

London, 

38. SuspenDING Hats, G. H. Hill, London, 
39. Votraic Batrerigs, E, Tyer, London. 
40. ELectricat Biock Inpicators for Rattways, E, 

Tyer, London. 

41. Vottaic Batreries, E. Tyer, London. 
2. Securine Sarety of TRaFFic on SINGLE Lines of 

Raitway, E. Tyer, London. 

43. Dry Catcrum Hyproxipg, J. Pfeiffer, London. 
44. CLocs or Patrens, R. I. Brightman and J. J. 

Caleott, London. 

"3 BUTTON-HOLE SEWING Maciunes, W. Norris, Lon- 
on. 

. Bicycies, W. Cook, London. 

Propucixe lwiratioss of Ivory, A. de Pont, 
London. 

48. Imrration of NaturaL Supstances, A. de Pont, 

London. 

49. Boots, G. Randall, London. 
50. Surps’ Licuts, D. J. Morgan, London. 
51. Pistons for VERTICAL Enornes, P. W. Willans, 

Thames Ditton. 

52. THRasHinG Macuines, J. R. Jefferies and J. King, 
Ipswich. 

53. Enaines, J. P. Lea, West Luton. 

54. Enornes, A. L. A. Chouliac, London. 

55. FASTENERS for WEARING APPAREL, W. G. Stoneham, 

London, 

56, ELectric Lamps, J. Y. Johnson.—(7. Mace, United 
States.) 


ai. 


8rd Jenvai “vy S88. 

57. Sewinc Macuines, H. J. Allison.—(B. 7. Pippey} 
United States.) 

58. FasreninG Strips of LEATHER TOGETHER, L. 
Dion, London. 

59. BLorrer Bats, C. M. Beardsley, London. 

60, Rartway Tits, W. P. Hall, Londor, 

61. Hooks for Couptines, J. Gregory and F. Gilfort 
Moseley. 

62. Currine or SHapixc Press Toots, W. H. Welsh} 
man, Birmingham. 

63, HoRSsESHOE Paps, M. Lofthouse, Leeds. 

64. CARDBOARD Box, F. W. Rawstron and J. Chapman, 
Manningham. 

65. Topacco-Box, A. Meldrum, Dundec. 
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66. Fryinc Batioon, T. and W. Hawkins, Land- 
rt 


port. 

67. Reotsterinc WeIcHinc Macuings, W. E. Richard- 
son, Sheffield. 

68. Ax es, T. Rowbotham, Stockport. 

69. Lusricatinc Corve WHEELS, T. Rowbotham‘ 
Stockport. 

70. Borrce Fixisursc Macarnes, H. Semple, Hamil- 
ton, U.S. 

7l. Funne., A. Bittins, London. 

72. Type-writers, W. P. Thompson.—(4. T. Brown, 
United States.) 

73. PEeERAMBULATORS, W. Wilson, 

mdon. 

74. Tosacco Pires, G. F. Verini, Liverpool. 

75. Firower-pots, H. M. Yetts, London. 

76. Lamp, A. Z. Germain, London. 

77. Puan for Locauisinc Fire, &c., J. 
London. 

7S. Arracninc a Purse to Groves, A. W. Hilling, 
London. 

79. Batt Vatve for Cisterns, &c., J. I. Fairweather, 
London. 

80. ELECTRO-MECHANICAL AUTOMATIC ApPaRaTvs, J. R. 
Thame, London. 

81. PortaBLe Skitt.e Auuey, H. Mitzchke, London. 

82. Lamp Trimuers, P. H. Newill, London. 

33. AuromaTic Marcu De.ivery Boxes, F. W. Can- 
non, London. 

$4. Destat Pencits, J. A. McClelland, London. 

85. Toots used in Minune, Tunne ine, &c., J. Wilkes, 
London. 

86. Repuction of Nrrro-compounns, F. von Dechend, 
London. 

87. Dres for use in Maxine Woop Tyre, W. P. Thomp- 
son.—{G. C. Setchell and W. H. Page, United States.) 
$8. Dres for use in Makixe Woop Tyres, W. P. Thomp- 

son.—(G. C. Setcheli, United States.) 

89. Doors and in Apparatus therewith for CoLLect- 
1nG Fees, G. Williamson, Leeds. 

90. ConTROLLING Transmission of Imputses to the 
Pyevmatic Levers of Orcans, V. Willis, London. 

91. Macuines for Dryixc Woot, F. Moore, London. 

92. Apparatus for Dettvery of Liguip in ExcHANGE 
for Cory, A. Browne, London. 

93. Apparatus for Detivery of Liquip in ExXcHANGE 
for Cory, A. Browne, London. 

4. Lock Fastenrnes, H. J. Haddan.—{The firm 
Kristoffy and Németh and S. Zacsek, Austria-Hun- 
gary.) 

95. Prorection of Wixpows, &c., A. von Csdka, 
London. 

96. Borries, F. Platenka, London. 

97. Borrons or Stups, H. H. Lake.—{A. F. Richter, 
Germany.) 

98. Ratts, Steerers, &c., H. H. Lake.—{R. T. White, 
United States.) 

9, Manure Distrisutors, H. H. Lake.—(H. 0. Pea- 
body, United States.) 

100. GeneRatrnc Evectricity, H. H. Lake.—(W. 
Humans, United Stetes.) 

101. Cavet-stanps, G. A. Gritton, London. 

102. SHack.es, F. McDonald, London. 

103. Inpicatinc, &c., C. H. Davids, London. 

104. Spoon and Fork-HoLpER, F. Longridge, London. 

105. Meratitic MANTELPIECEs, W. J. Tarl, London. 

106. Braxes, H. H. Lake.—(F. E. Schaugier and A. 
Bayon, France. 

107. Automatic Brake Mecuanism, A. P. Kapteyn, 
London. 

108. Laws-tTennis, &c., Marker, W. E. Berry, London. 

109. Receserative Gas Furnaces, C. D. Abel.—(F. 
C. Glaser, Germany.) 

110. Sampce Carp or Patrery-Books, H. D. Cooper. 
—(D. Cooper, United States.) 

lll. Butroys and Burron ArTtracHMeEstTs, H. W. 
Petherick, London. 


Tricytes, c., 


F. Wiles, 


4th January, 1888. 


112. Incanpescent Lamp Hoxpers, &c., H. F. Joel, 
London. 

113. Sicnt-reep Lusricators, G, F. London and J.T. 
Stuart, Glasgow. 

114. Apvertisive, G. Rowley, London. 

115. Issvutation of Execrric AppLiances, §, 
Baynes, London. 

116. Mecuanicat Trap, T. R. Weston, London. 

117. Rotary Enctxes, D. Williamson, Manchester. 

118. Smoxe Consumer and ScrerHeaTeR, 8S. Brooks, 
Huddersfield. 

119. Cyanipes, R. Williams, Manchester. 

120. Prerartnc Carsonaceovs Fue, G. H. Goodman, 
London. 

121. Evecrric Tree Tvss, W. and S. Horsfield and H. 
Hibbert, Kimberley. 

122. Sarety or Locx-xvt, C. Carus-Wilson and J. C. 
Bayley, Bournemonth. 

123. CrrcuLaR Kyittinc Macuixes, W. H. Dorman, 
Stafford. 

124. Motors for Dentat Purposes, J. S. Campbell, 
Paris. 

125. Pescn. SHarpeners, F. Bosshardt.—(V’. Artoine 
and H. Quitry, Siritzerland.) 

126. Gas Governors, H. W. and A. F. Cole, Stour- 


Ww. 


port. 

127. Boats, J. Linkleter, Tynemouth. 

128. Steam Borers, D. Adamson, Manchester. 

129. Scrracinc Butcuers’ Steer, &c., T. M. Stagg, 
Sheffield. 

130. Tap and Buse for Taprinc Barrens, J. H. Swift 
and T. Grisdale, Halifax. 

131. Cueck Ti1t, J. Baylis, Somersetshire. 

132. MecnanicaL Excavator for TcunNELLING, J. J. 
Robins, Derby. 

133. Cueckrne Receipts at Treatres, &c., A. Marcel, 
London. 

134. Drivinc Sewinc Macurines and Cycies, W. H. 
Beal, Halifax. 

135. Gas Reovutators, R. Hargreaves and J. Bardsley, 
Manchester. 

136. Heatinc and Ventitatixa, F. A. Weber, London. 

137. Propvucinc Inpuctep Execrric Streams, J. C. 
Piirthner, Vienna. 

138. StrencTHeNtnc the PuncH-HoLes in Straps, C. 

yer, don. 

139. Bow Dritt, J. M. Wardale, Edinburgh. 

140. CLeaninc Horses and Carte, B. F. Schreiter 
and F, A. Heikel, London. 

141. Macazive Fire-aros, J. H. Brown, Paris. 

142. Wreers and Putters, A. M. Brown, Hitchin. 

143. Lamps, L. Chandor, London. 

144. Buoyant Compounp, F. W. Brewster, London. 

145. Brock Fue, H. G. Radford, London. 

146. Cuecktnc the Recor of Guvs, R. C. Christie, M. 
Gledhill, and H. H. 8. Carington.—(/J. B. G. A. 
Canet, France. 

147. Friction Civurcues and Hersts, O. Flohr, 
London. 

148. Teacutnc of Music, A. Adamson and D. Wylie, 
Glasgow. 

149. Stirrever for the Fronts of. Suirts, J. Mon- 
teith and A. F. G. Brown, Glasgow. 

150. Pickinc Motios for Looms, R. Hunter and T. 
McCreadie, Glasgow. 

151. Sprinc Mattresses, F. T. Downey, London. 

152. Macazive Rir.e, G. Simon, London. 

153. VecetaBLe Cutter, &c., G. Simon, London. 

154. Heatinc Apparatcs, E. Cadé, London. 

155. Evectricat Turnsti.es, A. J. Boult.—(0. Ehrling, 
Germany.) 

<> ScperweateD Steam, &c., W. P. Thompson, 
Livi L 

57. PiaNororte Actions, F. Petermann, London. 

158. Reoenerative Gas Lamps, W. P. Thompson.— 
(C. Schmidt, J. P. Goulson, J. Kretschmann, and F. 
Schoenberner, Germany.) 

159. Piovons, W. P. Thompson.—(A. J. Ventzki, 
Groudenz.) 

160. Crairs, W. Sealing, London. 

161. Lire-savinc Buoys, &., F. W. Brewster, London. 

162. Inx-Pors, H. Klette, London. 

163. Water Taps, M. W. Edgley, London. 





164. hs Sanp Bars in Rivers, J. M. B. Baker, 

mdon. 

PROPELLING Apparatus, F. Gibert, London. 

Paper Boxes, &c., J. R. Thame, London. 

Bow Rupper, E. A. Wood, London. 

Gasrons, W. A. Liddell, London. 

169. Dryine Susstances, C. J. Langen, London. 

170. Propuction of SutpHo-acips of DipHENYLAMINE, 
Cc. D. Abel.—(@. C. Zimmer, Germany.) 

171. Propvuction of C#Hromo- LirHocrapPHic, &c., 
Surraces, H. Wild-Wirth and P. F. Wild, London. 

172. Fotprne Boats, R. Marth, London. 

173. Manuracture of Sopium Bi-carsonate, E Solvay, 
London. 

174. Macatne Guys, J. A. Norton, London. 


165. 
166. 
167. 
168. 


5th January, 18SS. 


175. Sprinc Matrress, F. North and W. Glenny, 
London. 

176. Suprryinc Gas from Gasatiers, W. Beal, Bir- 
mingham. 
177. Gaseovs Fue. for Treatinc Towns’ Reruse, 
B. D. Healey and B. H. Thwaite, Bamber Bridge. 
178. Securinc Wire to Sewine Neepves, W. Guise, 
Redditch. 

179. Stoppers for Botties, &c., W. H. Sinnatt, Man- 
chester. 

180. Brcycie Seat Sprincs, E. Mushing, Manchester. 

181. Treatinc Iron Saturatep with Sutpuur, H. 
Kenyon, Clayton. 

182. Door Be.t-strixinc Piates, A. Nicholas, Bir- 
mingham. 

183. InTERLOcKING Apparatus, J. Saxby, J. 8. Farmer, 
and H. Reid, London. 

184. Geartne for VeLocipepes, A. H. Lee, Manchester. 

185. ExTINGuIsHING Fires, A. Clifford, Dartford. 

186. Se_r-LichTING Gas Heatineo Apparatus, 8. Lew- 
thwaite, Halifax. 

187. Turninc Over Leaves of Music, H. Terrett, 


naon. 
~— Curtinec Toots, &c., J. Whitehouse, Bridgtown 
Vest. 


189. Starter for Tramcars, A. M. Vereker and 8. M. 
Yeates, Dublin. 

190. Stipe Vatves, C. E. Hall, Meersbrook Bank, near 
Sheffield. 

191. Sme.tinc Fcrnaces, J. M. Bennett, Glasgow. 

19z. Apptyinc Decrexs of Pressure, &c., H. Berry, 
Hunslet. 

193. ApvERTisINGc, H. T. Porter, W. B. Lambert, and 
H. W. Jeanes, London. 

194. AvromaTic CLostnc SPEAKING TUBE MOUTHPIECE, 
W. Fraser, Birmingham. 

195. Freeper for Mixis, L. Collier, Manchester. 

196. Sconces, &c., F. Alexander, London. 

197. Heet and Sots, A. J. Cleasby, London. 

198. Removinc Harr from the Face, W. L. Sharp, 
London. 

199. SHoe-LacE Fastener, W. H. Wheatley.—(C. 6. 
Postill, United States.) 

200. Cueckrnc Apparatus for Venicies, J. 
Liverpool. 

201. Woop Tyre, W. P. Thompson.—(G. C. Setchell, 
United States.) 

202. Dries for Maxrnc Woop Type, W. P. Thompson.— 
(W. H. Page and G. C. Setchell, United States.) 

203. Bett Fastener, H. Gittus, Manchester. 

204. Preventinc the SHaxine of Wixpows, G. M. 
Asher, London. 

205. Tits, C. D Barker and F. G. Sage, London. 

206. Warminc Carriaces, C. Bourdon and L. A. G. 
Morel, London. 

207. Gas Vatves, H. Lane and M. Delmard, London. 

208. Utitisation of Waste Propvucts from ELecTRICAL 
Batteries, 0. C. D. Ross, London. 

209. Drivinc Gear for VeLocipeves, F. I. Nibbs, 
London. 

210. ExtiscuisHine Lamps, H. Spackman, London. 

211. Fitters, R. Morris, London. 

212. Lusricators, P. G. Pasquet, Londen. 

213. Vacucm Evaporatine, &c., Apparatus, H. T. 
Yaryan, London. 

214. Preservation of Fresa Fruit for TransPort, 
J. Storer, London. 

215. Groves, &c., J. Upsdale, London. 

216. Batt or Rotter Bearinos, H. J. Haddan.—(J. 
Hellman and C, Fichtl, Austria.) 

217. RecutatTinc Fiow of Water in Pires, H. Trott, 
London. 

218. Hooks for Cranes, W. H. Vaughan and T. Foster, 

ondon. 

219. Harness and AtTracuMeEnNts for Carriaces, G. 
Bray, London. 

220. ARMOURED OrpNnance, W. Anderson and J, A. 
Longridge, London. 

221. Piston Packixos, F. F. Bourdil, London. 

222. Fret-ccttinc Macuine, J. Mackenzie and W. 
Armstrong, London. 


Nash, 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 


871,489. Carivers, J. H. Culver, San Francisco, Cal. 
—Filed March 9th, 1887. 

Claim.—({1) The calipers having one leg jointed, the 
outer portion pivetted to the inner, so that it may be 
opened outwardly, and a shoulder against which it 
abuts when closed, in combination with a binding 
screw by which it is locked when closed, substantially 
as herein described. (2) The calipers having one leg 
jointed, the outer portion pivotted to the inner, so 
that it may be opened outwardly, a shoulder against 


[371,489] 





which it abuts when closed, an open-ended slot 
made in one portion, and a fixed pin projecting 
from the other so as to enter the slot, in combi- 
nation with a holding or set nut, by which the parts 
are held together when closed, substantially as herein 
described. 


$71,598. Steam Rapiator, F. F. Landis, Lancaster, 
Pa.—Filed February 8th, 1887. 

Claim.—(1) In a steam radiator, the combination of 
sections having their joint faces provided with V-shaped 
groove arranged concentrically and ada) e 
interlocked with a bolt uniting said sections and 
wholly inclosed therein, substantially as and for the 
ae described. (2) In a steam radiator, the com- 

ination of sections having their joint faces provided 








with concentric grooves, a steam-sealing plate between 
said faces. and a bolt uniting said sections and wholly 
inclosed therein, whereby leakage, if any, is retained 
within the radiator, substantially as and for the pur- 
pose described. (3) In a steam radiator, the combina- 
tion of sections having their joint faces provided with 
concentric grooves, and between said faces washers 
provided with steam-sealing and water-sealing plates, 
and a bolt, substantially as and for the purpose 


371,598) 


m— 





described. (4) Ina steam radiator, the combination 
of sections having their joint faces, with central 
openings in said faces and a bolt passing through said 
openings and wholly inclosed within said sections, 
whereby leakage, if any, is retained within the 
radiator, substantially as and for the purpose described. 
371,608. Vacuum Brake ror Rairtway Cars, L. P. 
Lawrence, Passaic, N.J.—Filed November 4th, 1886. 

Claim.—(1) The combination, with a cylinder, of a 
piston of less diameter, which piston is provided with 
a wedge-shaped groove in its rim, and a flexible pack- 
ing ring provided with a wedge-shaped bead on its 
inner and outer edge, the inner wedge-shaped bead 
being sprung in the wedge-shaped groove in the rim 
of the piston, and the outer bead of the ring being 
clamped, substantially as shown and described. (2) 
The combination, with a cylinder A, having a tubular 
closed projection N on its top, of a_ piston in the cylin- 
der, a tubular guide projecting ‘rom the top of the 


(371,603) 


or 
| 
} 














piston into the tubular projection on the top of the 
cylinder, a spring in said tubular guide on the top of 
the piston, and a flexible ring fastened to the edge of 
the piston and the sides of the cylinder, substantially 
as shown and described. (3) The combination, with a 
cylinder, of a piston in the same, which piston is of 
less diameter than the cylinder, and consists of a 
single solid piece, and of a ring of flexible material 
held in a groove in the rim of the piston, which ring 
is also fastened on the sides of the cylinder, substan- 
tially as shown and described. 


871,638. Forctxc Macuive, C. Syverson, Madison, 
Wis.—Filed November 13th, 1886, 

Claim. - (1) In a forging machine, the hammers 
arranged in guides upon a bed-plate to reciprocate to 
and from a central forging point, combined with 
extensible links pivotally connected with them, sub- 
stantially as set forth. (2) In a forging machine, the 
hammers arranged in guides upon a bed-plate to 
reciprocate to and from the central forging point, com- 
bined with links pivotally connected with them and a 
cushioned reciprocating connecting joint interposed 
directly between the hammers and the driving 





mechanism, substantially asset forth. (3) Ina forging 

hine, the bination of the h -heads C CCC, 
carrying the dies or hammers D D D D, and recipro- 
cating between the radial guides B B B B, the latter 
secured to the bed-plate A, with the pivotally-attached 
connecting-links E E E E, and the cushioned recipro- 
cating connecting joint, which consists of the lug F, 
springs J J, socket K, and the connecting-rod H, said 
connecting-rod H receiving its motion from the 
crank L upon the crank-shaft M, to which the motive- 
power is applied by means of the pulley N, substan- 
tially as set forth. 


371,679. Mernop oF and Toor For Drittine Rock, 
G. M. Githens, Brooklyn, N.¥.—Filed May 25th, 
1887, 

Claim.—(1) The method herein specified of boring 
holes in rock, consisting in reciprocating within the 
hole a drill having a parallel-sided head with a flat end 
and supplying into the hole water, whereby the pul- 
verised rock is removed ap ama by the pumping 
action of the drill head as the rock is disintegrated by 
the blow of the flat head, and the drill is kept central 
by the surrounding water, substantially as set forth. 
(2) The drill for rock, composed of a shank or stem, a 

ead at the end of the same, with parallel sides and a 





flat end, without cutting edges, for disintegrating the 
rock by the blow of such flat end, substantially as set 
forth. (3) The rock drill eet of a stem and an 


enlarged head, with parallel sides and a flat end, with. 
out cutting edges, with a central recess therein, sub- 


(371.6 79.) 











stantially as and fur the purposes set forth. (4) A rock 
drill having a shank or stem and an enlarged head, 
with parallel sides and a flat end, without cutting 
edges, the head being longer in diameter in one direc- 
tion than the other to form an d or ch lled 
hole, substantially as set forth. 

371,689. Scissors Suarrener, H. U. Kistner, Borden- 

town N.J.—Filed April 6th, 1887. 

Claim.—(1) A scissors sharpener consisting of the 
body A, the adjustable slide B, with gauge C, the 
sharpening plate G, and the pivotted retainer F, all of 
said parts combined substantially as described. (2) A 
scissors sharpener having a sharpening plate and a 
retainer therefor, said retainer being pivetted to the 
body of the device, and consisting of a hook H and 


(37689) 








tongue J, all substantially as described. (3) A com- 
bined scissors sharpener and pin case consisting of the 
body A with chamber L, the slide B with gauge ©, 
means, substantially as described, for securing said 
slide in position, the sharpener G, and the pivotted 
retainer F, all of said parts being combined substan- 
tially as described. 
371,712. Macnixne Toot Howper, D. S. Seymour, 
Hartford, Conn.--Filed June 27th, 1887. 
Claim.—The combination of the stock A, provided 
with the slot B and the eyebolt E, passing through 
that slot, the two parts being so constructed and com- 


371,712) 


' 














co 
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bined that the eyebolt holds the tool rity in a groove 
extending across the side of the stock and across the 
slot B, all substantially as described. 


871,778. Metuop or Manuracturinc DovsLE-curT 
Fites, W. M. McDougall, Groveatend, N.J.—Filed 
June 13th, 1887. 

Claim.—The method herein specified of manufac- 
turing files, consisting in subjecting the soft steel file 
blank to the action mJ rolls with chisel-shaped projec- 


























tions, to prepare the surface of the blank at one opera 

tion to correspond with the under cut and then apply- 
ing the upper cut diagonally to the lines of the under 
cut by a chisel to form the ——" file ready for 
tempering, substantially as set fo 








Errs’s Cocoa.—GRATEFUL AND ComFortina.—“ By a 
thorough knowledge of the natural laws which — 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak nt. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a 

roperly nourished frame.” — Civil Service Gazette. 
Made simply with boiling water or milk. Sold only 





in packets, by ers, labelled—“ James Errs & Co. 
Hezewopaitds Chemists, London,”—[ApvT.] ‘ 
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AN INVESTIGATION INTO THE INTERNAL 
STRESSES OCCURRING IN CAST IRON AND 
STEEL. 

By GENERAL NICHOLAS KALAKOUTSKY, 


No. IV. 


The investigation of internal stresses in discs taken from 
gun tubes and forged hollow cylinders. — My object in 
undertaking the experiments, which I commenced more 
than fifteen years ago, was to determine whether internal 
stresses existed generally in metals, what was the nature 
of these stresses, and what was their magnitude. I sub- 
jected to investigation discs obtained from various firms, 

th in Russia and abroad, without always knowing, or 
indeed seeking to know, the conditions under which the 
guns or cylinders from which the discs had been cut were 
manufactured, 

The idea of establishing a relation between the internal 
stresses in the metal and the conditions of its treatment 





layers, and their occurrence must be attributed to the 
smallness of the changes which take place there, and con- 
sequently to a greater probability of error in observation. 
Irregularities occur also, not unfrequently, on the inner 
radius 7,, and chiefly in the case of discs taken from 
hollow cylinders, in which the bore was finished after 
annealing. 

The discs investigated may be grouped in three 
classes, according to the nature of their internal stresses: 
discs with detrimental stresses, Nos. 1, 73, 264, 345, and 
86; discs with useful stresses, No. 1561; and discs with 
stresses of a mixed character, Nos. 56 and 57. We call 
these last stresses mixed, because they may be either 
beneficial or detrimental, according to the degree of ex- 
tension of the middle layer and to its proximity to the 
surface of the bore. 

All the eight experiments mentioned above were made 
with dises taken from guns manufactured at various 





periods. Of these, one ingot, forged, bored and annealed, 


from 1871 to 1879. The accompanying tables give the 
mechanical tests of the steel of which the discs were 
composed, and also the chemical analyses, when such were 
made. During the testing of the steel, by extension, the 
elastic limit was very accurately determined. Knowing 
this limit, and assuming the absence of internal stresses, 
we apply the usual formule, and calculate the theoretical 
resistance of the hollow cylinders to the action of pres- 
sure in the bore. We then take into consideration the 
values and nature of the internal stresses which were 
found, by experiment, to exist in these same cylinders, and 
we calculate the decrease or increase of strength which 
they would cause, aud arrange the result in a table 
marked A. 

On examining the figures in the table below, we sce that, 
with the exception of the two steel guns, Nos. 56 and 75, 
and the 9in. cast iron gun, No. 1561, all the others con- 
tain initial detrimental stresses, and are types of 
ordnance now being constructed, and which possesses a 





during manufacture, arose after I had been at work for 
some time; and for this reason I have been unable to 


make complete use of my first experiments in elucidating | 


this question. In addition, although a rather large 
number of discs were forwarded to me from various 
establishments abroad, for the special purpose of having 
their internal stresses investigated, yet unfortunately, 
I could not always obtain a detailed account of the 
mode of manufacture of the cylinders to which the discs 


belonged, in return for the results of my experiments | 


which I communicated. 


In discussing my experiments, I shall not mention the | 
names of the firms from whom discs were received ; they | 
will be distinguished either by the numbers originally | 
placed on them, or else by the numbers marked in my | 


journal of experiments. 
thirty discs taken from parts of guns, but of these I only 
bring forward eight experiments, as being characteristic 
of the chief peculiarities manifested by internal stresses. 


The results obtained are set down in Tables I. to VIIL,, | 
and the diagrams, which represent the changes in the | 


length of the radii found by experiment, as also the 
pressures calculated from these data, are shown in Figs. 
7 to 13. 

An examination of the results given shows that the 


method of investigation may generally be considered | 
satisfactory, because it enables us to determine both the | 


values of internal stresses and the law of their distribu- 
tion with sufficient accuracy for practical purposes. 
Although certain anomalies and deviations from a regular 


arrangement of numerical values are observable, yet these | 


can be easily corrected during the construction of the 


curves which represent the relations of the changes | 


in the length of the radii. Irregularities are most 
often observed in the rings taken from near the neutral 


In all I investigated more than | 


| for the breech portion of an 1lin. gun, and two discs from | 
a rough bored tube for a 12in.—30°5 centimetre—gun | 


TaBLeE A. 
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same firm. 

+ The elastic limit of cast iron is in general very difficult to determine. 
The upper value shows this limit with compression, and the lower with 
| tension. The latter completely agrees with the values found for the 
{ stresses in the disc. 


were prepared during the years 1884-85. The remain- 
ing five discs Lelonged to guns made during the period 


* The clastic limit of the steel in cylinder No. 73 was taken as identical 
with No. 1, because both guns were made at the same time and by the | 


much smaller amount of strength than their designers 
intended. This decrease is the direct consequence of the 
| detrimental stresses engendered in the metal by the con- 
| ditions of its treatment. My experiments show that, to 
| a moderate extent, the metal of the 12in. gun was left 
'in a favourable condition—whether by design or by 
| accident we cannot tell—but the result is an undoubted 

gain in strength. A still more striking example is afforded 

in the case of the 9in. cast iron gun, No. 1561, the 

strength of which was doubled in consequence of the 
| development of beneficial stresses by a very simple modi- 
fication of the conditions of manufacture. We will recur 
later on to the consideration of this point. 

In steel guns of small and even medium calibre, as 
manufactured generally at present, the loss of strength 
resulting from the existence of detrimental internal 
stresses cannot be very considerable ; firstly, because the 
metal of these guns, on account of the moderate bulk of 
the ingots, can be thoroughly worked, and, consequently, 
has a very high elastic limit ; secondly, the thickness of 
| metal in the tubes being small, the existing internal 
| stresses cannot attain an important value relatively to 
| the high elastic limit of the metal. But with an increase 
|of calibre and thickness of metal, the influence of in- 
| ternal stresses increases in geometrical progression, both 
| with respect to their absolute values and to the 
| inferior elastic limits of the successive layers of which 
such guns may be considered as composed. For this 
reason it seems to me that we cannot rely with confidence 
upon the strength of the enormous eighty-ton and 
hundred-ton guns of the present day; and we shall 
have no feeling of security until we know how to 
take advantage of the internal stresses which it is: pos- 
sible to develope in the body of the gun by a proper 
‘treatment of the metal, It is most important, and, 
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indeed, absolutely necessary, to endeavour to attain | stresses to exist when they can be transformed into bene- 
this end in the manufacture of guns of every calibre. | ficial stresses, and thus increase materially the factors of 


There is no reason why we should suffer detrimental | safety. 


TABLE I.—EXPERIMENT 16, AUGUST, 1874. 
Internal Stresses in Disc taken from the Muzzle of a Qin. (22°6-cent.) Gun, No. 345. 
































pel) ef |RPage gs | £2 gts | 38) .. |— ieee 
SE| 28 |S82s2) om | Et ea | Fo | MR le a lyS # 68, 
Es g=ees| se | 52 | FRE | be | [eS iSpag dseg #858) ¢ $  g 3 
el2e O° 8 * | ge | ae | BF gue |gs82 £282 8582 5 © 8 | & 
°| 8 NESE Batts WL SE ne B°S\S5°S SE*E 525—E, § El a | g 
In millimetres. “ § i) a i © S a 
a lest seaee | entte: | tentheee | ounts’ | : | 
y rigggs} +0877 2025 ra-Bssa 182°5 |--000228 | 1 | 1800 5700 14-6 | 67 | “05 | “2 | “14 
2 : | | 
1 +0447 Rs rs" S i= S 2 | 1800 5873 11° | 
3) 3 TiCHE} +-oss2 180% 169-4748 160°75 |- -000137 
| 2 |+-O8l7 3 | 1943 5650 9:0 | 
| 1 ~ +0189 R, Ta” re 4 1464 6182 13°3 
si 2 = “o0s5 ¢ — "0122 157°5 147-3822 138° | + “000041 
| 3 5 | 224 «6540115 
poe: R r r | 6 2263 6176 ~=—«16°3 
1) 3 720387} --ossa 135-0 124-boos114°25 + -o00138 
a 7 2488 | 6330 | 15°3 | 





Notes to TaBLe I.—The specimens for mechanical testing were taken from the breech end of the gun parallel to tangents to the 


circumference. 
the order of their numbers. 
weighing 123 kilos. 


were determined by measurements made along two diameters intersecting each other at right angles. 


TaBLE No. Il.—EXPERIMENT 17, AvuGusT, 1874. 


Internal Stresses in Dise taken from the Breech End 


Sample No. 1 was nearest to the bore; No. 7 nearest the external surface. The intermediate specimens were placed 
Gun No. 345 was tested with 100 rounds, consisting of 21°25 kilos. of 
The conical part of the chamber was much eroded, but the gun was accepted as fit for service. 


in 


black prismatic powder, and a shot 


The internal stresses 


of a Steel Yin, (22°9-cent.) Gun, No. 264. 
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Note.—The specimens for the mechanical tests and chemical analyses 


TaBLe JIL.—ExperiMent 19. 


Internal Stresses in an llin, (28-cent.) Gun, No. 1. 


Hoop, about 100in. from the Muzzle. 








were taken from the breech end. 


The Disc was cut from near the middle of the Inner Tube under the second 
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Note.—The specimens for testing mechanically were all taken from the same 
to the bore. Only one round was fired from gun No. 1, with 48 kilos. of 
228 kilos. The muzzle end of the gun for a length of 89in. was shivered to pieces. 


rtion of the gun as the disc, and were cut out tangentially 
lack prismatic powder, density 1°69, and shot weighing 





THE INSTITUTION OF CIVIL ENGINEERS. 


THE USE AND TESTING OF OPEN-HEARTH STEEL FOR 


BOILER-MAKING. 
At the ordinary meeting on Tuesday, the 10th of January, the | the plates in making rivet holes, and drifted in a special machine 


resident, Mr. Bruce, being in the chair, the pa 


late Mr. Hamilton Goodall, Assoc. M. Inst. C.E. 


This paper gave the experience of the author in the use of open- 


hearth steel for boiler-making since the year 1875, and described 
| numerous experiments to ascertain the cause of the difficulties met 
| with in working the plates. To avoid spoiling a plate by taking 
| pieces from it for the purpose of testing, a drifting-test was adopted, 
| in which washers were prepared from the material removed from 


: paper read was “‘The | to the bursting point by means of a series of drifts having a taper 
se and Testing of Open-Hearth Steel for Boiler-Making,” by the | of jin. in 5in. In the majority of tests the washers were drilled 


| out at right-angles to the surface of the plate, but in some cases 
| they were drilled out parallel to the surface; the outside diameter 





of the washers was }}in., with a drilled hole 4% (0°234) inch in 
diameter. Tests were also made to ascertain the load on the drift 
necessary to break the washer, and to establish some relation 
between the elongation of a washer and the elongation in a length 
of Sin. of plate. Preliminary tests, with washers cut from shell- 
plates, having an average tensile strength of 26 tons per square 
inch, gave an average drifting diameter of 0°645in.; from back 
tube-plates and furnace stiffening rings it was 0°644in., correspond- 
ing to an extension of 27 per cent. in 8in. These sizes were taken 
as the normal diameters fora good plate. The investigations of 
the author were specially directed to obtain a solution of the diffi- 
culties experienced in using steel plates, and included experiments 
on the welds of furnaces, the effects of hammering, of compression, 
of punching and shearing, of flanging, of annealing, and tests of 
defective plates. 

With respect to welds of furnaces, tests were made with washers 
taken from five stiffening-rings, flanged after welding ; three of 
them were good welds, and gave an average drifting Msdar of 
0°447in.; the diameter of the other two was only 0°328in.; a 
diameter of 0°406in. was considered to indicate a fairly good weld, 
In a further test of washers from another stiffening-ring 4in. thick, 
the diameters varied from 0°625in. to 0°312in., the elongation being 
reduced to about 3 percent. in 8in, This plate manifested no 
outward signs of being damaged. 

Tensile tests proved that heating the ends of shell-plates, and 
hammering to the required curve for butt-straps or lap-joints was, 
in some cases, injurious, the elongation having been reduced from 
28 down to 6 per cent. in 8in. The plates were then set up cold 
as tensile tests indicated that apparently no harm was done by this, 
But a number of drifting-tests soon showed that the effect of cold 
hammering was to reduce the ductility of the material ; the extent 
was equivalent to an average loss of elongation in 8in. of from 
5°01 to 7°89 percent. Nor did annealing restore the ductility, as 
in all cases annealed washers from the unhammered part of the 

late gave a larger drifting diameter than from the hammered part. 
‘old-hammering was therefore also abolished, and all bending was 
done in the rolls. Drifting-tests of washers taken from a flanged 
end-plate, which cracked in rivetting, were given. These showed 
considerable irregularity in the quality of the material, the results 
leading the author to believe that steei was distinctly inferior to 
iron in its ability to resist the effects of heating and hammering, 
which he attributed to an absence of homogeneousness. 

Compression did not seem to be injurious. Drifting-tests were 
made with washers cut from burrs, punched out of plates, and from 
plates squeezed up in a hydraulic rivetter under a pressure of 20 
tons persquare inch, The thickness of the burrs had been reduced 
by compression from }jin. to fin., and that of the plate from 4jin. 
to er and 3gin. The drifting diameter of the former was 0°614in., 
and of the latter 0°687in.; hence it was concluded that compression 
up to 20 tons per square inch was not injurious. 

With aan to punching and shearing, experiments were made 
to determine how much it was necessary to chip off the edge of a 

slate so treated to prevent its cracking when stretched in flanging. 

Washers were taken from near the punched and the sheared edge, 
and from the solid part of a plate. The result was that the average 
drifting diameter of washers cut out at yyin. from the edge was a 
little less than from the solid plate; hence an amount of sin. was 
all that it was necessary to remove from the edge of a plate. 

When a piece of fin. plate was flanged to a right-angle, with a 
3in. inside radius at one end, diminishing to a square corner at the 
other, washers drilled out of the top of the radius and tested 
showed from their drifting diameters, that a large radius was 

referable to a small one; but that even with a large radius the 
inside suffered from the compression to which it was subjected. 
The drifting diameter of washers taken from the corner of a shell- 
plate, which cracked while being thinned under a steam-hammer, 
varied from 0-din. to 0°687in., representing a difference of elonga- 
tion in Sin. of from 15 to 31 percent. This method of thinning 
corners was therefore abolished, where practicable, in favour of 
scarting them in a machine, although further tests of washers cut 
from plates worked in both these ways gave results almost identical, 
A plate overheated through flanging was found not to have 
sustained so much harm as might have been expected. 

The author specially wished to direct attention to the following 
points :—(1) Was a steel plate damaged by local heating? (2) If 
damaged, was it restored wholly or partially to its original strength 
and ductility by annealing’ (3) Had tests been made to determine 
these points ; or, if not, were any results — to show that a 
certain percentage of steel plates had failed, while, under precisely 
the same conditions, the percentage of failure with annealed plates 
had been less? 

From numerous tensile tests of plates unworked and locally 
heated, it appeared that sometimes the breaking-strain was 
apparently increased by annealing, and sometimes diminished, the 
majority being in favour of the latter; with the elongation of the 
tensile and drifting tests, the reverse was the case. Drifting tests 
were made with washers cut from the saddle-plate of a furnace, 
from a top back shell-plate, and from a furnace stiffening-ring 
flange. In the former, the average tenacity and ductility were 
reduced by annealing, while in the latter the results with annealed 
and unannealed washers were practically identical ; from this it did 
not seem that there was any advantage in annealing plates. 

With regard to the effects of heat, and respecting defective 
plates, the results of tensile and drifting tests, taken from a back 
tube-plate of special quality mild steel, an ordinary back tube-plate, 
a middle back-plate, and a top back-plate, which cracked or other- 
wise failed in working, showed in some cases considerable drifting 
variation, and much irregularity in the ductility of the material. A 
diagram was given of a possible combination of contiguous particles 
in a plate, as represented by the equivalent elongation in 8in. In 
the opinion of the author the want of uniform ductility was the 
only remaining difficulty in the use of steel plates, and one which 
steel makers might remove, if they could, by a thorough mixing 
of ingredients, make a homogeneous material ; he believed if this 
were done, little more would be heard of cracked plates, 

Finally, the author stated the results of tests of plates of a 
higher tenacity than generally used; but the plates had not been 
specially prepared, and did not represent the best results obtain- 
able. e suggested that if steel-makers could increase the thick- 
ness of ingots and improve the homogeneity of the metal, there 
was little doubt but that plates of much higher tenacity could be 
used than at present. Probably in addition to the special mild 
steel for plates for furnaces, and the other quality, which was the 
same for flanging purposes and for shell-plates now in use, it might 
be possible for steel-makers to introduce a third quality for shell- 
plates only, and by gradual steps to obtain a considerable increase 
of tenacity of the material. At the same time, a uniform width 
should be specified for the samples tested, and some stipulations 
made ‘as to the minimum proportion to be allowed between the 
breaking strain and permanent set. From figures supplied by 
Mr. E. D. Leavitt, jun., of Cambridgeport, Mass., of tests of steel 
boiler plates, the average elastic limit was equal to 70 per cent. of 
the average breaking-strain; whereas, in specimens tested by the 
author, it had been as low as 48 per cent., and had never exceeded 
66 per cent. The paper concluded with a record of the experience 
of the author in regard to rejected and spoilt steel plates for boiler- 
making as compared with iron since 1875; the failures in working, 
and from defective plates, being greatly in favour of steel. 








AN EXcEPTIONAL VoyAGE OF A TorPEDO Boat,—Advice has 
_ been received of the safe arrival at Guayaquil of a torpedo 
t lately completed by Messrs. Yarrow and Co, for the Republic 


of Ecuador, a distance of 10,670 miles. Advice has also been re- 


ceived of the safe arrival at Hong Kong of the torpedo boat lately 
built by the same firm for the Chinese Government. These two 
voyages serve as an additicnal proof of the thorough sea-going 
qualities of vessels of this class, 
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TURTON’S IMPROVED RAILWAY SIDE BUFFER. 





Fig. | 





Fig. 3 


TURTON’S IMPROVED RAILWAY BUFFER. 





THE accompanying illustrations represent a new form of rail- 
way buffer, recently introduced with considerable success by 
Mr. George Turton, of the Patent Buffer, Steel and File Works, 
Sheffield, and which is manufactured solely by himself. On the 
30th of April, 1875, we inserted an article on Mr. Turton’s 
original patent, which has obtained a wide reputation; but, 
although an excellent buffer, it has been difficult to repair, inas- 
much as the plunger could not be withdrawn without injuring 
the case. As will be seen by the engravings, this can, by an 
ingenious device, be easily done in the buffer we now represent. 


By simply removing the back plate D, the spring, half-tubes A A, | 


washer B, and plunger E can be withdrawn, as shown in Fig. 1. 
When put together again the buffer is firm and compact, as 
shown in Figs. 2 and 3; and there being no screws, cotters, &c., 
in it, nothing can possibly come loose ; and should the spring at 
any time become injured, so as to lose its resisting property, the 
loose washer 3 cannot leave its proper position. No special tools 
are wanted for liberating the parts of this buffer, it can be done 
at any time or in any place. In special cases for locomotives, 
where it is necessary that the spindle should not pass through 
the buffer beam, the back plate is fitted with a sleeve or tube 
for the spindle, which is made short, to slide into, as shown in 
Fig. 4. is buffer combines all the advantages of Mr. Turton’s 
original patent with those mentioned above, and is rapidly 
coming into general use. 








QUICK-FIRING GUNS. 





Mr. NorDENFELT read a paper on the part to be played by 
“ Quick-firing Guns in the Field,” at the United Service Institu- 
tion on Friday, January 13th, with General Sir Donald 
Stewart, Bart., G.C.B., in the chair. He especially avoided the 


question of the relative merits of different systems, and invited | draught of each being less than 6 ewt. 


the expression of opinions on the functions of quick-firing guns 


generally. Mr. Nordenfelt held that light field guns ought to be | rounds per minute. 


| ever, that unless field batteries as well as horse artillery carried | 
rapid-firing guns, that efficiency would be sacrificed by main- | 


(2) to secure range and accuracy as far as possible by the pro- 
portions given to the projectile; (3) to accelerate the speed of 
fire by the use of fixed ammunition; (4) to utilise the weight 
saved by employing a steel shield on the carriage; (5) to facili- 
tate laying by means of traversing gear; (6) to have special 
rapid-firing action ; (7) to use this power for determining range ; 


(8) to carry an increased supply of the lighter ammunition | 


used ; (9) to have special boxes to lift out and thus expedite 


loading ; (10) to save men and horses by the above means; (11) | 


to reduce the total weight behind team. 

The lecturer anticipated objections to his advocacy of dif- 
ferent guns for horse and field artillery, and to the large amount 
of ammunition called for by rapid firing. He maintained, how- 


| taining uniformity, and that there was no practical incon- 


venience in two different kinds of ammunition if kept wholly 
apart, and that with well-disciplined artillery the effect of quick 


fire would be simply to perform a given result more quickly, | 
Fifteen time fuzes for quick-fire | 
guns could be set in one minute, Mr. Nordenfelt stated; and | 


not to waste ammunition. 


as there was less time between successive rounds, less alteration 
of fuze was required. 

Taking the Nordenfelt guns for the moment, merely as repre- 
senting quick-firing guns generally, he might give some data in 
connection with them. The guns are the 8-pounder, 2*4in. 
calibre ; the 6-pounder, 2°24in.; and 3-pounder, 1’85in. pieces. 


| The 8-pounder gun weighs 6} cwt.; the carriage, with shield, 


| of steel shell, 12 oz. 
| and track of wheels are respectively 5ft. and 5ft. 2in. 


| 


weighs 13 cwt.; the limber, with fifty rounds, 15} ewt.; the 
shell, 7°7 lb.; the powder charge, 1°751b.; cartridge complete, 
11°5 lb.; case shot, with 250 lead bullets, 10 lb.; bursting charge 
The length of gun is 92in. The diameter 
The 
initial velocity is 1650ft. per second, and velocity at one, two, 
and three thousand yards 1197ft., 965ft., and 830ft. per 
second respectively. he gun is drawn by six horses, the 
The maximum rate of fire 


| is thirty rounds per minute, and the average rate is fifteen 


In the form of shrapnel this amounts to 


capable of advancing into the zone of infantry fire and remain- | 1201b. of missile weight, containing 1575 lead bullets, against 
ing there by means of shield protection and in virtue of its | three rounds of 36!b. weight, and 531 bullets, with the 
power to fire very rapidly and with accuracy, and for this pur- | 12-pounder ; or, if four rounds per minute be allowed, which is 
pone the disturbing effect of recoil must be prevented. The new | too much, 48 lb., and 708 lead bullets. A battery of quick-firing 

nglish 12-pounder breech-loading gun the lecturer pronounced | guns would fire 500 lb. weight of shrapnel in 42 seconds, and one 


the best ordinary field piece now existing; but he understood 
that this had proved itself too heavy for the very rapid pace at 
which horse artillery should move, and he held that lighter guns 
provided with rapid firing gear were now a necessity. On this, 
which is the key of his position, we quote the lecturer’s own 
words :—‘‘ Horse artillery itself may consequently be said to 
have ‘lost caste,’ and its special usefulness has become so 
limited that it has in fact practically become to all intents and 
purposes a field artillery; and the horse artillery gunners are 
now learning the sad lesson of making ‘ strategic movements to 
the rear,’ in order to keep safely out of the range of infantry 
fire instead of what used to be, and what, I feel quite certain, 
must again become their more glorious, though perhaps alsu 
more dangerous calling, of pushing forward by rapid and dash- 
ing movements, and by constant change of positions into the 
very thick of the fray to support cavalry and infantry attacks. 
I put most urgently before artillery authorities the question if 
they have seriously considered whether it is necessary to make 
all artillery in the field heavy and long-range artillery, or 
whether before doing so it would not be wise to endeavour to 
find a protected non-recoil gun for fighting nearer to the enemy, 
while leaving the present field gun to do its part of long- 
range artillery duels,” 

To carry this idea into practice, Mr. Nordenfelt proposes:— 
(1) To reduce the weight of shell sufficiently to allow the recoil 
to be checked by means of brake power and weight of carriage ; 





of 12-pounder guns in from 96 to 138 seconds. The limber 
carries fifty rounds, and the wagon body eighty rounds. With 
the case shot at the trail, each gun has 188 rounds, if 
a@ wagon accompanies each gun. In action, boxes would be 
removed from the limber, and with the shot would be 
kept under cover of the shields. If not under cover, the ammu- 
nition wagons would be safer in line with the gun than a couple 
of hundred yards in rear. The number of men in the detach- 
ment is decreased, and the No. 1 sits on the tail and directs the 
fire undisturbed by recoil. Up to 4000 yards the Nordenfelt 
8-pounder is as accurate as the service 12-pounder. Accuracy, 
the lecturer said, is often confused with “ probability of hitting,” 
which depends much on flatness of trajectory or high velocity. 
This last, however, may actually tell against the result in field, by 
exaggerating the effect of unevenness in charge or setting of 
fuze, though at sea its value is not so limited. The new English 
field-gun gives 1720ft. initial velocity, the German 1545, the 
French 1608, and the Russian 1350ft. Mr. Nordenfelt had 
taken for his gun 1650ft. initial velocity. He considers that, 
beginning about 4000 yards, artillery fire arrives at about its full 
usefulness at 2500 yards, and within 1500 yards it becomes 
almost irresistible. 

Mr. Nordenfelt then gave the follov.ing views as to the use of 
quick-firing guns in the field, conforming the ideas of Prince 
Kraft-von-Hohenlohe, Ingelfinge.. 


At long range, after firing a fev shells deliberately to find the | 


Fig. 2 





Fig. 4 


| range, the 8-pounder battery would break into full speed of fire 
with enormous effect. 

In supporting infantry, guns might be 500 yards in rear, and in 
| action at short ranges, the shields would give great advantage 
| against infantry fire, compared with ordinary unprotected guns, 
and the quick fire enables them to spare the time taken up in 
changing position. 

In defence, the exact range of certain points would be ascer- 
tained, and as the enemy advanced to such points an overwhelm- 
ing fire would burst on them. Quick-firing guns would also act 
| as rallying points for infantry. It seems to be now acknow- 
ledged that no artillery can be taken in front attack by infantry 
or cavalry, if their supply of ammunition does not fail. Surely 
this is more certainly true of quick-firing guns protected by 
shields. German artillery is not allowed to retire without 
special orders from the divisional general. 

For attack, Prince Hohenlohe’s three rules are as important 
| as for defence ; namely, first, to hit ; second, to hit ; and third, 
to hit. It is, however, more difficult to command accuracy in 
attack. Quick-firing guns would be pushed forward as 
far as flank defence allows, perhaps to within 1200 or 1000 
yards. At the actual rush the quick-firing guns would advance 
still closer—into the very front line, in fact. 

On the march, quick-firing guns would follow the first regiment 
of the main body of infantry, and their reserve ammunition 
should not be far back. 

For support of cavalry, Mr. Nordenfelt, recommended the 
6-pounder gun weighing 4 cwt., which, drawn by six horses, only 
gives 5} cwt. per horse, and has 248 rounds per gun if a wagon 
accompanies each piece. He believes, however, that even the 
8-pounder would accompany cavalry almost anywhere. This 
6-pounder gun fired thirty-six rounds in one minute in Belgium 
last year. It is accurate up to and beyond 3000 yards. 

This gun is also recommended for caponniéres, ramparts, 
disappearing turrets, &c. Mr. Nordenfelt also gave the details 
for his 3-pounder gun, or rather 3}-pounder gun, weighing 
3} ewt., which is used on a gallopping carriage, to all intents and 
purposes the same as that advocated by Colonel Liddell and 
Lord Charles Beresford. General Arbuthnot, Major Wilson, 
and Captain Baden Powell have helped to perfect this, which 
now works exceedingly well with Captain Baden Powell's 
harness, 

With all the guns, shrapnel would be chiefly used; but a 
certain proportion of steel shells with large bursting charges, 
and of shells bursting with coloured smoke for judging range, 
would be issued. Mr. Nordenfelt did not attempt to take up the 
question of siege fire, or of defence of fortifications, or of the use 
of guns of the infantry rifle calibre, time not permitting. These 
last do not require artillery to work them, but should be 
attached to infantry regiments. 

In the discussion that followed, Sir Gerald Graham spoke 
of the necessity of pushing guns forward, even at the cost 
of annihilation occasionally, as at Gravelotte; and Captain 
James, late R.E., spoke in the same sense, observing that the 
actual number of guns disabled by fire in any campaign is 
practically very small. He considered that there would be 
danger in bringing the wagon up in line with the gun. 

Sir Daniel Lysons and General Bray also spoke shortly. The 
latter asked whether the light quick-firing shell guns ought not 
to be worked by infantry. 

Admiral Colomb asked whether a shoulder bearing to the guns 
would not be advantageous in laying, and also whether it was not 
true economy to make many more experiments than had been 
habitually carried out in this country. The question was also 
asked by Sir B. Walker, whether smoke was not a great hindrance 
to quick firing. Capt. Orde Browne, late R.A., asked whether 
the advantage of the steel shields was not limited to infantry 
ranges, as they would not only fail to keep out shells, but would 
cause them to open so effectually that they might be used 
without fuzes against men behind them. If so, would shields be 
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supplied to all calibres of guns? If it were intended habitually 
to thrust all guns forward within infantry range, and to keep 
them there unless recalled by the divisional general, he suggested 
that the loss would be enormous. 

Sir Donald Stewart asked whether the elevation of the quick- 
firing guns was not liable to serious disturbance in firing, and 
also whether the piece did not become very much heated. 

Mr. Nordenfelt in reply supported his advocacy of a specially 
light gun to be placed in the hands of the horse artillery and 
pushed forward to short ranges, and also of actually bringing the 
ammunition wagon up to the same distance. The shields he 
considered would resist rifle bullets at ranges over 150 yards, but 
he admitted that they would not resist shells. The smoke 
difficulty he considered was actually less with quick-firing guns, 
which might afford to wait, than with other artillery. The 
effect of recoil on elevation he should not think more troublesome 
than that of the lateral deviation. Both he tried to reduce to 
a minimum by brake power and weight of carriage, He did not 
propose to put quick-firing shell guns in the hands of infantry. 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 





COLLAPSING PRESSURE OF IRON BOILER FLUES. 


Sir, —There are probably many old boilers still in existence con- 
structed at the time when exaggerated ideas as to the strength of 
their flues prevailed. These notions were modified when Sir W. 
Fairbairn published his formula for the resistance of flues to col- 
lapse, but as this often gives results in excess, as it is incorrect in 
principle, and as many boilers are probably working at pressures 
which are dangerous, I venture to submit a formula I consider 
more accurate. 

Let P = collapsing pressure in pounds per square inch, ¢ = 
thickness of flue plates in sixteenths of an inch, D = external 
diameter of flue in feet ; then, when the length of flue is seven 


times its diameter, or more, P = Dp in new boilers. When the 


length is less than seven diameters, the fiue is stronger in the 
inverse proportion of the length. 

In a cold-water test the collapsing pressure might be one-fourth 
more, but not when the plates are heated and there is an end pres- 
sure on the flue owing to its being expanded by heat more than the 
shell, The flues of old boilers may collapse with two-thirds, or 
even one-half, of the pressure given by this formula, depending on 
the wear and deterioration in quality of the plates, and on other 
defects. The flues are supposed to be plain, lap-jointed, and 
rivetted—not flanged or fitted with rings, water pipes, or stays. 

W. I. Evtis, Mem. Inst. C.E. 

Ward’s-buildings, Deansgate, Manchester, January 10th. 





TIDAL ESTUARIES AND THE BAR OF THE MERSEY. 


Srr,—In his letter of the 17th December Mr. Boult sets forth his 
idea that the tide is pure and simple force. If the tide is force, 
what is the force that :produces it? In his letter of the 2nd of 
January he writes, “I think he will see that the force which pro- 
duces the elevation known as high water is very different from the 
currents caused by that elevation.” All I can say to this remark- 
able statement is, ‘‘ Rather.” First Mr. Boult says the tide is pure 
and simple force, and then he says it is not. 

All practical men call the streams which are produced every 
twelve hours by the motion of the earth and moon, tides, and they 
say in mid ocean there are no tides, but only a tidal wave. The 
different speeds Mr. Boult gives for the tidal wave show that it is 
greatly influenced by local causes. So much so, that it can hardly 
properly be called a tidal wave. We on the North Sea get our 
spring tide three days after the full or change of the moon. This 
is called by the fishermen “the top of the springs,” ¢.e., when the 
tidal stream runs its strongest. It is high water at Scilly 4.30 F. 
and C.—full and change—and at Holyhead, 10.11 F. and C. 

In the Irish Channel the stream is found to carry a vessel nine 
miles in a tide, so it is idle to say that there is no serious transposi- 
tion of water. Of course a vessel carried by the stream does not 
travel as fast as the stream. The stream runs at the bottom, as 
well as on the surface, for if a trawl net is not dragged faster than 
the tide, the tide will turn it inside out. When the wind is shy, 
or scant, the fishermen use a water sail, called a ‘‘drowsail.” This 
will tow the boat through a heavy sea—I need hardly say that the 
sail is put in the water, and is carried by the tide. As the net does 
not then turn inside out, I suppose we may conclude that the stream 
is strongest on the surface. 

Mr. Boult’s idea that the Irish Sea is an hydraulic chamber is 
not a happy one. Fierce tides run through it in many parts; one 
off the coast of Wigtonshire, where it has scooped out a gulley 
eighty fathoms deeper than the surrounding levels ; and again in 
Morecambe Bay is the Lune Dee I fear if a channel was cut 
through the rock at Liverpool, as Mr. Boult suggests, and the present 
channel diverted, the most disastrous results would follow. It wasthe 
removal of Felixstowe ledge by the cement dredgers that led to 
the blocking up of the old channel into Harwich ; and it has only 
been by the building of groynes and dredging that the noble har- 
bour has been saved from iettenion. Yet, I am told by fisher- 
men that the beach end is gradually getting further across the 
harbour’s mouth. 

I believe in Mr. Rennie’s plan, and I would suggest that the 
rock should be made into a kind of breakwater. As I have before 
said, I do not think tides cause river bars, but if the mouth of a 
harbour is narrowed the ebb may help to scour away the bar. I 
should think that non-tidal rivers are far more difficult to deal with 
than tidal rivers. I cannot think what on earth Mr. Boult means 
when he says, ‘‘Those who expect to gain a large influx of sea 
water every tide will be disappointed.” Take the river Stour, near 
Mistley—at low water you will hardly have room to turn a pleasure 
boat. All along the twelve miles to Harwich vast spaces on each 
side are left uncovered that at high water are under water, and 
you have then a noble river, along which large vessels sail to Mistley. 

Vhere can the water come from but out of the sea ’ Walberswick, 
one mile to the south of Southwold, is an obsolete hamlet, with a 
miserable harbour, nearly always blocked up with shingle. In 
1590 this harbour was made by altering the course of the river, 
that is, by a cutting letting the river flow direct into the sea. 
Previously to that it flowed four miles to the southward, and 
emptied into the sea at Dunwich, forming a harbour of the first 
importance in the eleventh century. J. W. 

Sizewell, January 16th. 


THE ELBE EXPLOSION. 


Sir,—We notice you have given prominence to the Board of 
Trade report, ve the sad accident which happened on board the 
Elbe on the 19th September last. We cannot allow the report to 
without challenge, as we consider that the conclusions the authors 
have arrived at as to the cause of the accident cannot be substan- 
tiated by the facts given in evidence. The representatives of the 
Board of Trade who were sent down here, from the first seemed to 
endeavour to lead up in all they did to a previously-formed im- 
pression that the pipe failed through burning in brazing. In their 
report they give as their opinion first, “‘either the copper was 
cracked while the pipe was overheated,” or, secondly, ‘‘ the process 
of os wr nen J and ans _ ag gt incipient —_ wre on the 
pipe being again put on the fire, for the res razing the flanges, 
extended, and mabe the distinctive rant wih sy to,” 
and they give a preference tothe first conclusion given. In support 





of this theory they fix as a point where the pipe first gave way, 
the place where the tests of the copper come out the lowest. This 
es is F on their diagram on plate No. 3, but it is most impro- 
ble that the break commenced at this point. The practical con- 
clusion from the nature of the burst is that it commenced near the 
centre, D on di m, and extended both ways. The tests made 
by the Board of Trade throughout the immediate neighbourhood of 
the brazed joint give high results, excepting at this point F, which is 
only a very small section of the failed part of the pipe, and at this 
— the tests are of a much higher character than those of the 
orward pipe at L, and much in excess of the burnt tests given. It 
is therefore most unlikely and improbable that in the brazing of 
the joint of this pipe, some 6 ft. long, the copper was only burnt 
toa longitudinal extent of a few inches. If it had been so burnt 
the seam at this point would have been drained of solder—but the 
pipe does not show this—and the thin taper edge of the pi 
would have been wasted ; there is no evidence of this either. The 
two tests made of exploded pipe circumferentially across brazed 
joint gave an ultimate stress of 29,489 lb, and 31,096 lb, respectively, 
and these tests show no sign of burning. 

The Board of Trade also endeavour to support their burning 
theory by the tests made on the forward pipe, which was proved 
under hydraulic pressure, and first gave way at 600]b. Now, 
taking the tests of this pipe, we find that in the immediate neigh- 
bourhood of the burst at H the tests are of a higher character. 
They were less so at J, but at J the copper would have been 
exposed to very much less heat in brazing than at H, as it is above 
the joint, which is at variance with the burning theory. This pi 
was afterwards shortened and re-tested, and gave way at 1130 lb. 
Tests were made in the neighbourhood of this break which were 
much lower, at L, plate 3. These tests were considerably below 
the tests at J, although the position cut from in the pipe was still 
further removed from the neighbourhood of the brazed joint. 

The Board of Trade surveyors state that the burst pipe was 
manifestly weaker than the one forward of it, but they gave no 
evidence to support this theory, as all the tests made under their 
superintendence, and given by them in their report, are higher in 
the pipe that burst on the 19th September than in the one forward 
of it, and so prove the reverse to the opinion they give. 

Referring to test pipe made by Mr. Soon Brockley, and tested 
under the ngeeiaientance of the Board of Trade surveyors, we 
regret the Board of Trade did not give us an opportunity to be 
present when such tests were made. This pipe, no doubt, was 
made most carefully, yet it gave way at relatively the same place, 
or near the joints, as did the Elbe’s two pipes, and though a new 
pipe, and not previously strained, stood only 13801b., as against 
the 1130 1b. of the Elbe’s forward pipe second test, and the appear- 
ance of fracture was nearly similar in both cases, 

After the accident, the exploded pipe and the one adjoining it 
in the Elbe were taken down, fend, and minutely examined by 
all the representatives of the Board of Trade, the Royal Mail Com- 
pany’s superintendents, and our own staff, before they were 
subjected to hydranlic pressure, and yet not one single flaw nor 
sign of burning could be discovered in either of the pipes beyond 
the burnt portion. 

Mr. Steele is referred to in the report as giving it as his opinion 
that the pipe had been overheated. Mr. Steele, we believe, never 
saw the pipes until after the accident, and his opinion was not sup- 
ported by one tittle of fact or evidence, nor could he point out, 
when minutely examining the pipes before being subjected to 
hydraulic tests, any signs of overheating anywhere. We very 
much regret that in such an important matter as this, quite a 
unique accident in the engineering world, the Board of Trade 
have put before the public an opinion which is not sup- 
ported by the real facts of the case when pavedy looked 
into. We may remark that, as against the light opinion they 
give and hold as to the water theory, we provided for it on the 
last trial trip of the Elbe by fitting a water trap on the main 
steam pipe, as near as possible to the point where the pipe gave 
way. e receiver is of large capacity, and it had to be emptied 
no less than five times—three times while running—during the 
last trial trip of the Elbe, showing practically that water did 
collect to a large extent, and inasmuch as on the last trial 
the engines were not once stopped from starting until the vessel 
returned to anchor after her six hours’ trial, and at full speed the 
whole time, as compared with this on the 19th September the 
engines were under slow steam for some time, and also stopped 
for above an hour, when the condensation would be much greater, 
and as it was given in evidence there was no notice of water 
through the cylinders on the trial of the 19th September, we think 
that the r ble lusi be drawn is that water was 
present in the steam pipes on the 19th September, and could not 
free itself through the cylinders owing to the weight of water in 
the vertical pipe, and hence water acting as a ram caused the 
accident. 

The foregoing remarks likewise apply to Lloyd's report, as the 
conclusions arrived at are similar to those of the Board of Trade, 
which we do not consider, for reasons already given, can be sup- 
ported by facts, or fairly be deduced from the tests and exami- 
nations. 

We consider there is now no danger of a similar accident, owing 
to the provision now made for freeing the pipes of water. Since 
the accident all the pipes of the Elbe have n taken down and 
retested, and not one of them was found defective, nor could any 
trace of burning be discovered in any of them, though some of 
these pipes had more than double the brazing and other work em 
upon them than the pipe that gave way on the 19th September 
last. OsWALD, MORDAUNT, AND Co. 

Shipbuilding, Engineering, and Repairing Works, 

Southampton, January 6th. 








LOCOMOTIVE ENGINE BLAST PIPES. 


Sir,—In your able summary and résvmé of the past year's engi- 
neering progress—always one of the most interesting features of 
your valuable paper —reference is made to the subject of improve- 
ments in blast pipes for locomotive engines, in which you instance 
that Mr. Webb was the first to test the system of vortex blast 
pipes on the London and North-Western Railway. Now, there is 
nothing in the locomotive, with all its varied improvements, which 
possesses more interest to the locomotive engineer than that which 
is productive of the most regular smoke-box action; and I feel 
sure that the great majority of your locomotive readers, both in 
this country and abroad, would be greatly interested and bene- 
fitted by a description of Mr, Webb’s ae i vortex blast pipe, 
with some account of the results obtained in economy of fuel, and 
its effect upon the steaming capabilities of the boilers to which it 
was anol. Encouraged by your usual kindness in such matters, 
I venture to ask the favour of further information in a future 
number. A VERY OLD SUBSCRIBER. 

January 11th. 

[It rests not with us, but with Mr. Webb, to supply the informa- 
tion asked for by our correspondent.—Eb, E.] 





FREE TRADE OR NO TRADE, 


S1r,—By mischance in my last letter certain recommendations 
are made to genuine ‘‘ engineers ;” the word should be ‘‘inquirers.” 
May I take advantage of having to make the correction by re- 
peating that a little study of foreign literature might reveal to 
doubters a most astonishing preponderance of opinion against 
the theory of protection among those who have studied the matter, 
and this not only among those who follow the lead of the older 
English writers, but among the so-called German or historical 
school of economists who profess to base their doctrine wholly 
on analysis of facts, and not on deductive reasoning. 

Most interesting it is to study the actual attempt to make work, 
as garried out in France, both directly on public works and in- 





directly by tariffs and bounties, and most instructive is the small 
measure of success reported, even with the advantage of an 
almost stationary population. 

The central fact to be remembered in all cases is that remu- 
neration is the end, and employment merely a means to that end. 
If work—employment—were an end in itself, it could be pro- 
vided in any quantity by substituting treadmills for steam engines, 
wheelbarrows for railway wagons, and the labourers who broke 
Arkwright’s machines were sage economists, On the same view, 
the Clyde shipbuilders who, as described in one of your recent 
leaders, by introducing piecework diminished by half the time 
spent on certain jobs, were little better than traitors to their 
country ; and so, too, pre-eminently are the inventors—if I may so 
call them—of triple expansion. 

Just see what in effect it is that the protectionist is proposing, 
By pre-eminent mechanica! skill our shipbuilders have reduced the 
cost of ocean carriage to a fraction of its former amount, all the 
world rings with praise of their ability. But, says the protec- 
tionist, nobody is to be any the better for it, because we will put 
on a tax that will just reverse the process. é 

Again, suppose by some mischance the Bosphorus were closed to 
our shipping. It would be a great impediment to our trade with 
southern Russia—a greater than the present tariff is, Yet would 
any one imagine that the matter could be mended by a duty on 
tallow or hides ? 

Perhaps a tax on silk manufactures might enrich existing silk 
manufacturers, who got a good start under the new conditions ; and 
so on with any one group of people whom the State might elect to 
enrich at the expense of the rest of us: just as it is obvious that it 
is possible for the State, out of taxation, to pay any given mana 
pension, say, of £1000 a-year ; but you cannot apply the argument 
to every man in succession, and say that the State might similarly 
enrich all adult males! So is it with Protection—what is gained 
by one is taken from another—only Protection is so far inferior to 
the more direct method in that it usually takes far more from the 
mass than it gives to the few. W. A.S. B, 

Kensington, Jan. 18th. 





Srr,—I am much obliged to Mr. Major for his letter. I now find 
that what political economists call income is not really income in 
the ordinary sense of the word, but has, on the contrary, a species 
of occult or exoteric meaning. This is valuable information, and 
makes many things clear to me that I did not understand before, 
and I now tind that what was assumed to be a vast stream of wealth 
flowing into this country in the shape of imports is nothing of 
the kind. It always puzzled me to understand how it was that 
we got his all from the foreigner, so to speak for nothing; but I 
now see that this is really not the case, and that the political 
economist never meant that it was. This is going far to convert 
me-—I fancy I shall myself become a political economist in time ; 
but I must ask Mr. Major for a little more information. Will he 
kindly tell me what are our own products—coal, iron, steel, corn, 
and such like! I suppose they are “income,” but what sort of 
income! Are they income in the normal sense, or in the political 
economical sense ! HEATHEN, 

January 17th. 


Sir,—Mr. C. G. Major and some of your other correspondents 
seem to attribute a certain intrinsic value to the goods themselves, 
and lose sight of the fact that their value chietly represents the 
result of labour expended on their production, pom | that goods pro- 
duced in the country are quite as much income, from a national 
point of view, as those which are imported, but with this remark- 
able difference, that their acquisition does not involve any corre- 
sponding national outlay ; but they represent national income 
derived from a healthy circulation of the currency amongst those 
classes to whom stagnation of the currency means starvation. 

Duffield, near Derby, G. D, Scott, 

January 16th. 








THE R.A.S.E, ENGINE TRIALS, 


Sir, —* R. A.8.’s” “ fact "—it is a comfort to reach fact at last — 
has no terrors for me. It will be seen to accord exactly with what 
I have stated, if there is any desire to read the latter fairly. When 
I said that ‘‘no part” of the weight supported by P before the 
wheel begins to revolve ceases to be supported by P when the 
wheel gets into motion, I referred, as was surely plain, to a state 
of things in which nothing was to be changed but the condition of 
the wheel. The weight must be in the same place, of course. If 
while the wheel is standing the weight is blocked up until the 
lever C is horizontal—i.e., as in ‘‘ R. A. 3.’s” first figure, reproduced 
in my letter published on the 6th January—and then the strap is 
tightened just enough to insure that when the wheel turns the 
weight shall float, with the lever in the same horizontal position ; 
then, I repeat, the fraction of the weight sustained on P will be 
just the same, whether standing or turning. When ‘R.A.8.” saw 
the levers jammed against the stop, the weight was, I presume, 
lower than in the floating position, and consequently the strap was 
tighter ; consequently more of the weight rested on P. When the 
engine turned, the weight rose, the lever shifted, and the tension 
of the strap diminished. For this last reason the pressure on P 
diminished also, but had things not been so arranged that the 
turning of the wheel altered the position of the weight, the wheel 
might have turned till doomsday, without reducing the pressure 
on P. The proportion of the weight carried by P varies with the 
tension of the strap, and with nothing else; not with ‘‘standing or 
turning,” except in so far as the latter changes the tension, As 
the strap can never be without some tension, some proportion of 
the weight must always be on P, and the charge against the 
Appold brake is, that with good lubrication—7.¢., plenty of water— 
the proportion may be a very large one; so that unless the pressure 
on P is constantly measured, as it was by Mr. Halpin, the results 
are—or may be, which is just as bad—extremely misleading. 
‘“‘R. A,S.” apparently set out to show that attaching importance to 
the pressure on P was ‘‘a mare’s nest,” or at least that it could not 
hurt you unless you meddled with it by measuring it. Now, this 
argument coming rather to grief, there now appears a tendency to 
excuse the illegitimate pressure on the ground that it is ‘‘such a 
very little one ;” but which is the view which ‘‘ R, A.S.” has “ con- 
tended for all along”’ I cannot make out. 

Of course, I am aware that to require the weight to be blocked 
up with a certain tension on the strap, and to float in exactly the 
same position with exactly the same tension on it when the wheel 
is revolved and the block removed, is to ask for what would be 
exceedingly difficult to carry out in practice. But it is theoretic- 
ally possible, and it does not involve a state of things more difficult 
to imagine than that exceedingly small movement of the — 
supposed by ‘“R. A. S.,” in which the are described by it should be 
sensibly the same, whether considered as struck from P as a centre 
or from B. 

But if I have some reason to complain of unfriendly treatment 
of one sentence apart from its context, what shall be said of 
“R.A.S.’s” last paragraph? He“ points out” to me what I never 
denied, and, in fact, expressly stated, and accuses me of ‘‘main- 
taining” what I never said. [ said, in effect, that to take P as the 
centre, not for the lever C, but for the quite imaginary “system ” 
which ‘‘R. A.S.” set up, whereof the wheel and the weight hung to 
its circumference formed the major part, was absurd; that if he 
must have a centre for it, he must take B rather than P; but that, 
in truth, there was no single centre to a ‘‘system” which had 
obviously two centres, This I say again. 

Now for his two questions, The answer to the first is, ‘‘No;” 
the conditions are not the same when the engine is running as 
when it is standing, if the weight is allowed to assume a different 
position—that is to say, if it is allowed to descend the inch which 
“R.A.S.” refers to. As I do not hold the view which he imputed 
to me, the statement of this truism does not cause me uneasiness. 
To the second question I am equally ready to give the answer 
which “R. A.8.” apparently desires, I think the McLaren R.A.8.E, 
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brake, with the springs on it, is the tail-rope brake in disguise-— 
and that is exactly why there is some sense in its results, 

In your interesting article on the brake question have you 
not partially overlooked one of the elements creating the tension 
on the brake strap? I understand you to say that even if there 
be no friction between the wheel and the strap, the pressure on 
the fixed point—if the ratio of the levers be as 10 to 1—can be at 
most one-tenth of the suspended weight, which you thereby appear 
to treat as the sole origin of the tension. But surely the tension 
which may be put upon the strap is partly independent of the 
suspended weight, It may be much less due to the weight than to 
the tightening screw. The latter may be tightened till the strap 
bursts, even if there be no weight at all ; and if the lubrication is 
such as to make the coefficient of friction very small there seems to 
be ample evidence that it may become necessary to put on a ten- 
sion greatly exceeding the supported weight. If so, there may be 
nothing absurd in a pressure of 300 Ib. at the fixed end of the lever, 
notwithstanding that the weight itself is only 300lb. The annexed 
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sketch —Fig. 1—will illustrate my meaning ; manifestly the tight- 
ness of the screw J is a more important factor than the dead- 
weight of W in a pte F. ae 

Is there necessarily any difficulty in believing that the strap was 
actually subject to the tension required to account for the pressure 
observed at the stop! Is it not quite as probable that we have all 
over-estimated the coefficient of friction under such circumstances, 
as that the observations were wrong ? 

Figs. 1 and 2 are an attempt to realise your conception of the 
simplest form of brake, i.¢., a strap with a weight on one side of 
the wheel, and a counter-weight on the other, but with the strap 
made endless, so as to allow of the introduction of a tightening 
screw. They may possibly help to clear the ground, partly because 
they rid one of the temptation to show everything as “turning on 
a centre,” and partly because they separate the two functions of 
the 'ever C. In Fig. 1 it serves as a tightener only, not asa ‘‘com- 

nsator.” In Fig. 2 it is both, and is, in fact, exactly the Appold 
ever ; and the brake, as a whole, does not appear to differ in prin- 
ciple from the brake used at Newcastle. 


Fic.3 


In Fig. 1, if A be the brake wheel it is clear that P is simply a 
counterbalance to W, and that it counterbalances exactly the same 
proportion of W whether the brake wheel is standing or turning. 
1 do not think this can possibly be denied, or that better proof can be 
desired, that the question should be treated statically and not dynami- 
cally. The effect of the tension of the strap is simply to neutralise 
a part of the weight lifted. Evidently by increasing the tension, 
by J, it may become possible to support at P—so far as keeping 
the lever horizontal is concerned—a weight heavier than W itself, 
so that the brake will take less than no power to drive it. 

In Fig. 2, P!, a fixed stop, performs absolutely the same office as 
the weight P in Fig. 1, it holds the end of the lever down, and the 
pressure against it is the exact measure of the counterbalance, just 
as the weight of P was before. 

So long as we confine ourselves to an identical—horizontal— 
position of the lever the identity of the counterbalancing effect— 
i.e. whether standing or turning—will not be disturbed, because 
an identical position of the lever means identical tension on the 
strap, so long as the screw J is not altered, but, of course, artificial 
means must used—equivalent to blocking up the weight in the 
R.A.S.E. brake—-to keep the lever horizontal when the wheel is at 
rest. If the lever takes another position while the wheel is turning 
the case is altered, but only because, ipso fucto, the tension is 
altered, and it is clear that in any position some pressure is still 
applied at P, the only exception being in the case where the 
friction of the strap upon the brake wheel is so great that there is 
no occasion to put the strap in tension at all. 

As there is likely to be a harvest of new designs for brakes, I 
should like to learn your opinion, Sir, of the form shown in Fig. 3. 
Here the ends of the strap lead to the same point on the lever. 
Nevertheless, the lever compensates, for as the weight falls the end 
of the lever travels along the dotted arc, and tightens the strap. 
As it rises the strap slacks. Does this avoid the evils which 
exist in the R.A.S.E. brake? It appears to me that in the 
horizontal component of the thrust at P we have still our old friend, 
‘the pressure at P,” in another shape, and that we still need Mr. 
Halpin’s spring to measure it. Briefly, no strap brake can work 
without a fixed anchorage to tighten the strap against, and how- 
ever much the “anchorage” may be disguised, the strain upon it 
just as certainly needs measuring when it is found at the ends of a 
compensating lever, as when it appears at the more open—and in- 
finitely better—form of anchorage provided in the tail-rope brake 
itself, R. 
January 18th, 

Sm,—With your permission we should like to 
explanation of the ‘“‘Moscrop” record illustrated in your last 
week’s issue. The diagram dated 13th September was taken from 
the engine when on the Halpin brake, and that of September 14th 
when the engine was driving the Appold brake. When we received 
the recorder from the makers it was fitted with speed and steam 
attachments. We arranged a third attachment to register the 
variations of pull on the spring balances attached to the brakes, 
On the 18th this latter attachment was arranged in such a manner 
that the increase or decrease in pull on the balances rose or 
fell in the same direction as the rise and fall of the speed and 
steam lines; but on the 14th—through an oversight—it was 
coupled up exactly reverse, 7.e., the increase in the pull on the 
spring balance is in the opposite direction to the other lines, that 
is the reason for our putting the arrows on the record of the 14th 
to show the rise and fall of the various lines. It will thus be seen 
that in both cases the pull on the balances increased on the whole 
as the tests proceeded. Owing to our having three markers work- 
ing on the paper at one time, it was necessary to place them a 





ive a short 





little behind each other, hence it comes that the three lines do 
not start and finish together, On the record of the 13th it will 
be noticed that the steam pressure line shows a slight decrease 
of pressure during the run. As already explained in our letter of 
December 14th, the grate area of two square feet was small for 
the amount of power the engine was giving off, and at about two 
hours from the commencement of the run the fire had to be 
cleaned, causing a dip in the pressure line at the point marked 
A, of 3b. to41b. It will be noticed that the working pressure was 
regained in about five minutes. The fall of the steam pressure 
during the run down at the finish is clearly shown. 

The speed line of the 13th shows a very good turning moment 
and steady running except at A?, where the line falls exactly 
at the same time as the steam fell. Wedo not think that 
the decrease in speed was altogether due to the fall in pressure, 
otherwise the speed would have fallen during the run down 
as the pressure fell; but we find that the steam started to 
fall twenty minutes from the finish, but the speed was maintained 
absolutely till within five minutes of the finish, It will be 
noticed that there is a very marked decrease in the pull on 
spring balance, marked A*, at the same moment as the decrease 
in the steam and speed lines; this reduction in the pull on the 
balance gave the engine much more load to lift, and thus we have 
the slight reduction in the speed at that point. Why the pull on 
the spring balance phate pi much at that particular moment 
we cannot say. The record of the 14th shows that with the 
increased grate the steam pressure was maintained without trouble 
throughout. It also shows that the turning moment was not so 
good as during the previous run; the reason for this was also ex- 
plained in our letter of December 14th. The line shows that the 
average governing of the engine was fairly good, but the width of 
the line shows the unsteady turning during each revolution. 
By referring to the record of the preliminary run on the 14th, it 
will be seen that we could get a better turning moment by tighten- 
ing the governor nuts, as explained in our former letter; but in 
doing so we made the action of the governor more sluggish, and 
the speed had to rise and fall each way before the weights could 
move the expansion excentric. This unsteady running is shown 
from X to Z on the preliminary experiment of the 14th. One of 
your correspondents was very hard on us for presuming to 
mention this fact in our former letter; he appeared to think 
that we were disparaging the Turner-Hartnell governor. Now, 
on the contrary, we uphold this governor as the simplest 
and best we can find for agricultural engines, and give 
practical proof of this by purchasing them to fit on our 
agricultural engines. We know that nearly every firm of 
engineers have their own pet expansion gear, but before 
jumping to the conclusion that it is better than the Turner- 

artnell, we would advise them to try a Moscrop on their 
engine, and we venture to say that they will probably be surprised 
at the speed line they produce. We only got the recorder 
attached to our engine a few days before the test of Sept. 13th, 
and as already stated we had been working the engine for several 
weeks, and judging from outward appearances, it was working 
absolutely steady ; then when we got the Moscrop attached we 
found that we were all over the paper with the speed line ; if 
the governors start to hunt the paper is not wide enough to 
contain the line. If there had been a Moscrop attached to the 
engines at the Newcastle trials we venture to say that it would 
have disclosed some serious defects in governing. 

The spring balance line on the September 14th record is shown to 
increase on the whole, but at the point marked C there is a great de- 
crease in the pull of the spring balance, and consequently the load on 
the engine was considerably augmented for twenty-five minutes, mak- 
ing a marked increase in the size of the indicator diagrams taken 
during that time. This was caused by our filling the measuring 
tank from a ve fixed on the same main that was supplying the water 
to the brake; during the fifteen minutes we were in filling the tanl: 
the a | to the brake was slightly decreased, and the pull on the 
spring talance decreased in like manner. The unsteadiness in the 
spring balance lines is mainly caused by the attendant adjusting 
the brake screw to maintain the load at the proper height and by 
the intermittent application of the lubricant. 

You are in error in stating that the diagrams you publish on 

es 24 and 25 were taken from one of the same engines that we 

ad at Newcastle, as both of these engines had been delivered to 

their purchasers, The diagrams you published were taken from 

an engine mony similar to the simple engine we had at Newcastle, 

but as it had only left the erectors’ hands on the previous night, it 
no doubt worked with considerable friction. 

We note the remarks you make in your article as to our charge 
against the engineers of the R.A.S.E. If you had said that we 
made a grave charge of inaccuracy against the brakes employed by 
the R.A.S.E., and the mode of lubricating them, you would have 
been nearer the mark. Sir F. Bramwell and Mr. Anderson are 
known throughout the land as men of the strictest honour and 
integrity, and we should have no hesitation in competing at any 
future trials conducted by these gentlemen, with every confidence 
that we would have justice done to us so far as lay in their power ; 
and we firmly believe that they were as ignorant as we were—at the 
time of the Newcastle trials—of the effect of using waterasa lubricant 
on Appold brakes, All human beings are liable to err, and surely we 
may be permitted to say that these gentlemen have been altogether 
astray with their brakes, without making grave charges against;them 
personally. Judging from the correspondence on this subject, 
every man seenis to have his own opinion of how a brake ought to 
be made, and is frantically trying to show his fellow correspondents 
‘just how” to make, and work, and calculate the results of a 
brake ; so little progress is made in clearing up the error. 

We have asked both the Royal Agricultural Society and their 
engineers to produce their brakes, and test them or get them 
tested, but up to this time they have pursued the rather undigni- 
fied course of hiding behind each other. The R.A.S.E. put for- 
ward the name and reputation of their engineers as sufficient to 
cover them, and the engineers shield themselves behind the 
R.A.S.E.; they cannot move in the matter without instructions. If 
their brakes are accurate, why do not they produce them and prove 
their accuracy, or hand them over to a committee appointed by the 
Institute of Mechanical Engineers, or any other competent body of 
engineers, and allow them to prove them correct, if they can, then 
we wiil for ever hold our peace on the brake question. 

You mention that our attaching springs to the inner ends of the 
compensating levers entirely alters the conditions under which the 
brake works. Yet it seems very strange that the power shown by 
the indicator diagrams varies exactly in the same ratio as the pull 
on these spring balances varies from this. We would judge that 
Professor Barr and Mr. Halpin are not very far wrong in measur- 
ing the error. 

e used 381 1b. on the brake during the last tests, as that was 
the load we had on the brake during the former tests made by 
Messrs. Halpin and Barr; our experience is that the error tends to 
increase—in proportion—as the loads get lighter. 

You also state in your last week’s article that it must be proved 
that one competitor got scant justice compared with another at 
Newcastle, besides proving that an error existed. Now we have 
already stated in former letters that ‘‘we do not wish to call in 
question the decisions of the judges, which we believe to have been 
made in good faith by honourable men.” 

But the next time we run our engines at an R.A.S.E. trial, we 
want brakes which will give trustworthy results, that we 
can advertise with a clear conscience, even if they be not so good 
as we should like. J. AND H, McLaren, 

Midland Engine Works, Leeds, Jan. 17th. 





Sm,—TI can scarcely understand how it is that this question has 
not been definitely settled by the discussion, as to my mind there 
can be no question as to how the brake horse-power should be 
calculated. In the rough sketch of a friction brake appended, if 
W = load in pounds lifted ; C, the number of feet travelled per 





minute by the circumference of a circle to which the line of pull of - 
is a tangent ; w, the pressure on the end of the compensating 
lever, shown dotted at a; and c, the number of feet travelled per 
minute by the circumference of a circle to which the line of pressure 
(Wee the end of the compensating lever is a tangent ; then 
( “hee xe) BHP. If the compensating lever be curved 
round the shaft so that its —_ end is at }, then it will be neces- 


sary to work it out thus, (Raed a texe) awe) = B.H.P. Excepting 
that w Lp | be affected by using different lubrication, &e., the co- 
efficient of friction, or the tension of the brake strap, need never 
~ eee, in any estimation of the power absorbed by the 
rake, 
In the sketch I have shown a compensating lever in full lines, 
which would eliminate any disturbing influence from this cause, 


making the calculation simpl Wx _ B.H.P., and preventing 
P'Y 33,000 P 


any possible quibble as to the absolute accuracy of the trial. The 
upper ends ¢ of the levers are brought to the side of the shaft and 
are restrained by links which can vibrate on the fixed centre e, the 


other ends being adjusted in the slots in the upper ends of the 
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PS 
levers, so that when the weight W is lifted to the proper position, 
as shown by the finger d, the restraining links will point directly to 
the centre of the shaft, the slots being necessary to provide for 
wear of the brake blocks. If the weight W rises and falls a little, 
the restraining links will also point to a little below and a little above 
the centre of the shaft, but so long as the mean of these oscillations 
is central, the pressure on the end of the levers cannot make the 
slightest difference to the result. Existing brakes could be easily 
and cheaply altered. JAMES ATKINSON. 

The British Gas Engine and Engineering Company. 
Mansfield-road, Gospel Oak, London, N.W., 
January 16th. 
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Si1r,—To obtain the amount of assistance given to the engine in 
using the Appold brake, multiply the pressure on stop P by the 
distance between centre of wheel B and the stop P and divide by 
the distance from B to where the weight is suspended. The 
pressure on P does not depend upon the weight, but how tight the 
brake strap is screwed up; therefore the better lubricated the 
brake is, the greater the pressure on P and the greater the assist- 
ance to the engine. 

It has been remarked that the large firms in competition have 
not complained of the brakes, but I have noticed how particular 
they are to havethem well lubricated, and it must also be remembered 
that the error is in their favour. I think it would be an advantage 
if the best rules to be observed in engine competitions were 
thoroughly discussed in your valuable journal, as consumption of 
coal is a small matter—within certain limits—compared to othr 
considerations. : 

Engines should be made with a fixed amount of clearance space, 
and credited with marks for large bearing surfaces, suitable springs 
onthe piston rings, and other details which are an advantage in regu- 
lar work. They also should be tested at various powers, say, for an 
8-horse power engine, run one hour each at 10, 20, and 30-horse 

wer continuously and without alteration except to the valves. 

en, again, the consumption of water is a much truer test of 
economy than coal, as engines of this class are not generally driven 
by first-class men. 

At some shows prizes are given to engine-drivers, and I bave 
known one man burn 50 per cent. more coal than another, with the 
same engine and doing the same work. 

Chelmsford, January, 18th. Syitvanus EDDINGTON. 


[If our correspondent will take the trouble to read the corre- 
spondence which has appeared on this subject, he will see that he 
is simply begging the whole question. Further, if he will work out 
some of ames Mickaben’s diagrams, and calculate power by the 
rule he gives, he will find that the subject is rather more complex 
than he thinks.—Eb. E. 





Sir,—It would certainly be of advantage if, as you suggest, the cor- 
rectness or otherwise of the Appold brake were ascertained by actual 
independent experiment, and thus place the matter beyond the 
possibility of doubt. Very little trouble or expense need be incurred 
in so doing; any ordinary portable engine would answer the pur- 
pose. The fly-wheel should be fitted with an ordinary screw brake, 
similar to that described by me and illustrated in your pages so 
long ago as August 27th, 1865. After doing this, the same experi- 
ment should be repeated with the Appold brake, connecting it with 
the fly-wheel of the engine in the usual manner by a leathern strap. 
The result of these experiments should be nearly similar, and at 
any rate we should know what the difference is. 

As to the lubrication either by oil, grease, or water, I do not 
think it makes the slightest difference which is employed, the 
suspension of the weight on the brake being the measure of friction. 
If water causes less friction, the brake will have to be screwed up, 
or the weight will fall to the ground without the engine doing its 
proper work. All that is necessary is that sufficient moisture be 
supplied to keep the wood blocks cool ; but whether oil or water is 
used does not in the least signify, and cannot affect the result, 
provided the weight on the brake is kept properly balanced. 

71, Queen-street, E.C., January 17th. JOHN PINCHBECK. 





.” 


S1r,—I regard ‘‘Euston’s” letter as the most important, bearing 
on this subject, that has yet appeared in your pages. We see from 
the diagrams, sets 5 and 6, given in your last impression, that with 
tallow and water the engine gave out its greatest power and pres- 
sure. Now if ‘‘Euston” is right this is exactly the condition under 
which the engines were tested at Newcastle, and the whole structure 
laboriously built up by Messrs. McLaren, Mr. Halpin, and Professor 
Barr falls to the ground like a pack of cards, Surely this question 
admits of being easily settled one way or the baa I 


Birkenhead, January 17th. J. WILSON. 





SCHALLEHN’S FIRE-BRIDGE, 


Srr,—Will you permit me to Fe out a little error which has 
somehow or other crept into the description of Schallehn’s patent 
fire-bridge, which is illustrated in last week’s issue of your paper ? 
In the description occurs the following:—‘‘This arrangement is 
now being fitted to a locomotive on the Lancashire and Yorkshire 
Railway.” It should read: ‘This arrangement has been fitted to 
a locomotive on the Manchester, Sheffield, and Lincolnshire Rail- 
way, and the figures relating,” &c. If it will be convenient to you 


to correct this little mistake, we shall be much obliged. 
For Schallehn’s Patents, Limited, 
N. CLayYDEN, Secretary, 
191 and 192, Gresham House, Old Broad- 
street, E.C., January 17th. 
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KORDINA’S VORTEX BLAST 
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KORDINA’S BLAST PIPE FOR LOCOMOTIVES. 


Tue blast pipe shown above has aconstant nozzle. As will 
be seen from the drawing, the steam from the cylinder A 
streams centrally through the opening a into the chimney, 
whereas the steam from the cylinder B passes through the 
annular opening 6, which is concentrically separated from a by 
the division W. The auxiliary blast pipe is inserted in a central 
opening in the lower part of the apparatus, This opening can 
be used for the insertion of an adjusting arrangement to suit 
any change in the quality of the fuel. The blast pipe construc- 
tion above is adjustable. The adjustment is made from 
the foot-plate by raising or lowering the specially constructed 
regulator R in the frame C. This blast pipe is the invention of 
an Austrian engineer, and is being used to a considerable extent 
on the continent both for locomotives and street tram engines. 
The diagrams show the effect of this blast pipe in a very 
interesting way. The dotted lines were taken without the 
vortex pipe. The full lines with it, under as nearly as possible 
the same conditions of load, speed, boiler pressure, and point of 
cut-off. It will be seen that, curiously enough, the advantage is 











as great in the slow-speed diagram, Nv. 2, as in the high-speed | 
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, diagrams, 1 and 3. The fall in the curve of expansion is, of 


course, due to the fact just pointed out by Pambour, that the 
pressure in any cylinder is limited by the resistance offered by 
the load. In Fig. 2, however, it would appear that the whole 
work done was greater than was the case when any one of the 
other three diagrams was taken. 








Travian RatLways.—With reference to the paragraph in the 
newspapers of the 11th ult., information has been received from 
H.M. Ambassador at Rome that hitherto no firms or railway com- 
panies have been invited to compete for the construction of the 
new railway lines between Reggio and Eboli and Messina and 
Carden. The Italian Minister for Public Works will be happy to 
receive tenders from British firms, provided that the names of such 
tirms be notified through H.M. Embassy. All tenders should be 
limited to offers for the construction only, and not for the working 
of the lines ; and in case of acceptance, a deposit of money will be 
exacted. 

Inpian StaTE RaItways.—A recent number of the Gazette of 
India contains a statement of financial statistics of State Railways 
for the year 1886. It is Civided into imperial, provincial, and 





other lines. Of the first named the total length of line now 
open to traffic on the 3lst December last were 3989-48, the 
length of line under construction on the same date being 1071°58, 
while 198°67 miles were under survey, mainly in Burmah. The 
total capital expenditure on open lines up to end of 1886 was 
Rs. 50,02,24,394, and of this the largest sum was ae by 
Sind-Sagar, Eastern Section, and North-Western Railways, viz, 
Rs, 28,93,92,803, inclusive of Rs. 11,88,73,361 being capital outlay 
incurred by the late Sind, Punjab and Delhi Railway Company, in 
final heads of account up to 3lst December, 1885. These lines 
seem to be the least remunerative. Then come the Rajputana- 
Malwa, Cawnpore-Achnera, Rewari-Ferozepore, followed by the 
Nagpur-Bengal and Eastern Bengal lines. The Sind-Pishin, Sibi- 
Quetta Section, shows under the same head Rs. 3,36,62,369. Of 
the provincial lines, the largest total capital expended was on the 
Burmah State Railway, viz, Rs. 2,85,59,213, showing the net 
receipts for 1886, Rs, 9,45,049 after the deduction of working 
expenses for the same period. Next in importance is the Northern 
Bengal, and then come the Tirhoot and Nagpur-Chatisgurh Rail- 
ways. The total length of line open to traffic on 31st ember, 
1886, was 1380°26 miles, making a grand total of State railways of 
5369°74 miles. The total imperial lines worked by companies were 
783°19 miles. The total length of lines in the native States was 


| 468°68 miles, 
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THERE is perhaps no industry in 
which more astonishing and valu- 
able inventions have been made 
within the last thirty years than in 
the utilisation of coal tar, and even 
in the production and purification of 
gas—one of the most generally 
useful products of our coal—great 
strides have been made in perfect- 
ing and simplifying the various pro- 
cesses, thereby improving the 
ge | and reducing the cost of 
gas. The formation of the solid 
residue of coal distillation has not 
been allowed to remain without in- 
vestigation and research, and quite 
a number of valuable improvements 
have been introduced in coke ovens, 
but none so far have become uni- 
versally adopted, and in many dis- 
tricts in our own coal-bearing coun- 
try the old beehive oven still holds 
its own, and its adherents assert 
that better coke is made in the bee- 
hive oven than in any other new 
form as yetintroduced. This opinion 
may be to a large extent justified ; 
but to produce good, hard-burning 
coke, a very long time must be al- 
lowed for the distillation of the 
coal in such large bulk. Quite re- 
cently, at least in this country, a 
new and improved coke oven has 
been introduced by Messrs. Boyle, 
Campbell, Buxton, and Co., London, 
which is claimed by the inventor, 
Dr. Theodor Bauer, to produce good 
coke from almost any quality of 
cval in the short space of twenty 





BAUERS COKE OVENS. 











iFig. 5—CIRCULAR OVENS, BLAIR IRONWORKS, DALRY. 


These uptakes do not require to 
be any higher than to give sufficient 
draught, which, with the high tem- 
perature of the issuing gases, is 
easily obtained, and smoke, with 
the perfect combustion in the re- 
torts, is impossible; every newly 
charged retort mixes its gases with 
those from all the others—already 
more or less in a high state of incan- 
descence—so smoke cannot at any 
time issue from the chimneys. Pre- 
vious to the first set of ovens being 
erected at Creusot, the ‘patentee 
undertook to use a mixture of 67 
per cent. St. Etienne and 33 per 
cent. of anthracite, but experience 
soon showed that a much larger 
proportion of anthracite coal could 
be used and yet excellent coke be 
produced. In the particulars of 
100 charges of this group of ovens 
the coal was a mixture of equal 
parts of these two qualities, and the 
average charge was 1824 kilos., and 
each retort yielded an average of 
1347 kilos. of coke, which is equal 
to 73°8 percent. This result is a 
most favourable one, considering 
that the mixture of coal contains 
18 per cent. of gas, and the moisture 
in the coal and the small coke are 
calculated at 5°7 per cent., leaving a 
possible total of 76°3, of which 73°8 
per cent. was actually produced. It 
appears then that the Creusot 
works had every reason to be en- 
tirely satisfied with the Bauer coke 
oven, and as a proof they have 





hours. It yields the Jargest possib'e amount of coke, nearly the | ture which is conducive to the production of the best hard | since acquired the right to erect at their works as many coke 
full theoretical value, and is sdmirably adapted for the com- | furnace coke in a comparatively short time. By means of | ovens as they may require, and, as we have stated before, the 
plete or the partial recovery of lye-products, At the present | dampers, any one or more retorts can at any time be separated | second group has since been finished and the third is in course 
low market value of bye-products, the usual arrangement of | from the system for either charging or discharging its contents, | of construction. Looking at the small drawings, it would appear 


expensive condensers will hardly pay for the 
result, but with the Bauer system it is claimed 
that even this difficulty is completely overcome. 
Dr. Bauer has had much experience in the coke 
industry, having been for many years director in 
some of the largest mining concerns in Austria, 
and has made several very successful improve- 
ments in coke ovens, His latest coke oven is 
of circular form, and is at the present moment 
in its trial stage, but before entering upon the 
detailed description of this we will describe a 
system which has been in use practically at 
several large works on the Continent, and which 
has given excellent results. This system has 
not so far been used in connection with con- 
densers for the production of the bye-products 
but chiefly for the manufacture of first quality 
blast furnace coke, and it is this type that has 
most attention from coke manufacturers in this 
country. At Messrs. Schneider and Co.’s works, 
at Creusot, one of these groups of forty ovens 
was erected early in 1885, a second one has 
been recently finished, and a third is in process 
of construction. Of this oven, Figs. 1,2, 3, and 
4 show respectively a cross section through the 
retort, longitudinal section, a section through 
the mixing chamber and regenerator, and a 
sectional plan, In these views a a are the rc- 
torts, b the charge-holes, and ¢ the discharge 
openings. It will be seen from the drawings 
that the retorts are very narrow—only about 
16in. wide, 10ft. high, and 6ft. long—and con- 
tain about two tons of coal, which, after it is 
converted, slides out of the retort by gravity 
as soon as the iron doors at ¢ are opened. Alter- 
nating with these retort chambers, and indeed 
completely surrounding them, are 
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Fig. 6—HORIZONTAL AND VERTICAL SECTIONS OF BAUER’S| COKE OVENS. 








at first sight that this coke oven was of some- 
what complicated construction, but by the 
courtesy of Messrs. Schneider and the inventor 
we are enabled to state that the total cost for 
materials and erection of one of these groups 
of forty ovens did not exceed £1600, fireproof 
materials having been almost exclusively used 
in building them. 

Turning now to the circular type, which the 
inventor considers the theoretically perfect 
oven, we find the same general arrangement, 
only more completely carried out and in com- 
bination with condensing apparatus for the 
production of bye-products. Of this oven we 
give in Fig. 5 an outside elevation, and in Fig. 
6 a vertical section, and Figs. 7 and 8 are sec- 
tional plans. The retorts here are arranged 
radially, and alternate with the combustion 
chambers d, the central space being occupied 
by the chimney, while the intermediate space 
is filled by the regenerators and gas flues with 
their air passages and the flues for gases. The 
cycle in this oven is as follows:—The gases 
evolved in the retort pass out either by the 
valve to the condenser, or, if no bye-products 
are desired, through the sliding-damper to the 
right into the large gas and air mixing-chamber. 
Air enters by various narrow passages from the 
outside, being heated on its way to the mixing- 
chamber, and, after being thoroughly mixed 
with the hot gases, passes down the channel 
at the back and below the retort along a narrow 
circular passage into the combustion chamber d 
adjoining the retort,and pass on to the regene- 
rator e, where they give up their heat to the fire- 
brick materials and ultimately issue into the 


gas and air mixing and re- | while the performance does not in any way interfere with the | chimney. An oven of this design has been erected under the 


heating chambers, in which all the valuable products of com- | continuous working of the rest of the group of forty ovens. The | personal supervision of a representative of the inventor at the 


bustion are mixed with a regulated quantity of heated air, | numerous air inlets are shown in Fig. 2, in black, and a | Blair Ironworks, at Dalry, in Scotland, and will shortly be 
and then this mixture enters the combustion-chamber, | main flue, d, runs along the top of the ovens and communi- | charged 
and its perfect combustion produces a very high tempera-! cates with the three uptakes on either side of the structure. ' other encircling the whole structure, as seen in Figs. 5 and 6 are 


The large pipes, one encircling the chimney, and the 
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the gas collecting and distributing mains. The pipe encircling | to Meshed, has lost its importance, as it leads to places near the | rial from Central Asia, instead of from America, &c., and thus 


the structure is connected by valves to each individual retort as | new railway. The southern passes to Turshin and Turbet, but | 


shown, thus enabling the gases to be collected in the pipe from 
any or all of the retorts, and conveyed to the condensing appa- 
ratus for the deposit of bye-products; that part of the gases 
which is not condensed passes from the condenser into the 
smaller circular pipe on the top of the ovens, and can be distri- 
buted from there into the various mixing and combustion cham- 


very high temperatures by its perfect combustion. A large 


number of the most important firms in the country are watching | 


this experiment with keen interest, and some are 


ments for the erection of coke ovens on this principle. We hope 


to be able to place some particulars of the performance of the | 
Dalry ovens before our readers. The cost of a group of forty re- | 
torts, arranged in acircular form, does not exceed £2300, and is | 
capable of producing about 80 tons of coke in twenty-four | 


hours. Coals of different composition require some modifica- 
tions in the dimensions of the retorts and air 
however, are not of any importance. Dr. Bauer personally tests 
any coal samples sent him, and provides drawings proportioned 
for — most suitable carbonisation of the particular coal in 
each case. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 

Russia—commercial importance of Trans-Caspian Railway.— 
General Annenkoff has recently published a pamphlet on the 
above, of especial importance and interest, as the exports of 
Central Asia are destined to play a great part in the commercial 
history of the future. The author tries to prove that the 


Trans-Caspian Railway will attract nearly all the traffic of | 


Persia, and in particular greatly increase and stimulate the 


trade of Khorassan, a region whose commercial importance has | 


not been fully ised until now. That Central Asia offers 
an admirable field for the cultivation of cotton, which can be 
grown there in such quantities and at such a price as to make 
Russia practically independent of foreign markets for the supply 
of this article. Public opinion in Russia takes a very favour- 
able view of the prospects of the Asiatic cotton trade, and M. 
Nichaeff-Maltzeff, a wealthy Russian, has visited the country 
along the line of the railway, and is said to be establishing 
large cotton plantations near Bokhara. 

Till now there has been but one road to Russia for merchan- 
dise coming from Bokhara, Khiva, and Samarcand, vid Kazalinsk 
and Orenburg. The great length of this route, from 60 to 120 
days, naturally acted most unfavourably on Central 
Asian trade, but the new railway requires only a month 
for goods and ten or twelve days for passengers. In 
addition to attracting and increasing Central Asian com- 
merce, the line will open a new commercial sphere, Kho- 
rassan and Meshed vid Astrabad. The middle and comparatively 
level portion of Khorassan, including Meshed, is the richest 
district, and the principal industry carried on is that of cotton. 
The entire trade, which is considerable, passes into and out of 
Persia by the following routes :—The Azerbaijan, through Trans- 
Caucasia to Tabreez and Teheran, and thence via Shabrud to 
Khorassan. The great insecurity and length of the route 
prevents it from absorbing much of the traffic; in 1886 only 
10 per cent. of exports from Khorassan, and 5 per cent. of im- 
ports passing by it. The Bender-Bushir route from the ports of 
the Persian Gulf via Toud to Turshin and Turbet, and thence to 
Subzevar, Nishapur, and Meshed, only 10 per cent. of the 
exports from the three preceding localities go by this route, 
and 30 per cent. of the imports. The Asterabad route from the 
Gulf of Asterabad across the mountains to Shabrud—this 
portion of the way, especially between Ghiaz and Shabrud, is 
exceedingly difficult and mountainous, From Shabrud branch 
off three reade—the northern, te Beojnovyrd, Kochan, and thenee 





being very barren and desert, a somewhat longer road to 
Shabrud via Sebzevar is often preferred. The chief route 
is the middle one, going straight east from Shabrud, 
through Sebzevar and Nishapur to Meshed, and is prac- 
tically the only important commercial route; and also 


| pre-eminently the route for Russian merchandise, just as 
bers, where, after having been mixed with hot air it produces | 
| French. It takes about 15 per cent. of the exports of Meshed, 


the Azerbaijan and Bender-Bushir routes are for English and 


more than half those of South Khorassan, and about three- 
quarters of those of Nishapur and Sebzevar. As regards 
imports this route takes 30 to 40 per. cent., including all the 
iron into the Meshed district, 40 to 50 per cent. into 
South Khorassan, and into Nishapur and Sebzevar 55 to 60 
per cent. 


the railway affords the most direct route to Boognovrd, 
Dereghez, Kelat, Kochan, and Meshed. 


| the chief commercial cities of Khorassan, are about the same 


distance from the Persian Gulf; but Sebzevar is the nearest of 
all the 
the Gulf of Asterabad. Turshin is nearer than the other com- 


| mercial towns of South Turkestan to Shabrud, and to the 
Persian Gulf, and the roads from Sebzevar and Meshed to | 


Bender-Bushir and Bender-Abas pass through it. The transit 
from Meshed, Sebzevar, or Turshin to Askabad, on the Trans- 
Caspian Railway, is cheaper than the transit from the same 
places to the Asterabad or Persian Gulfs, as the following table 
shows :— 


To To To 
Askabad. Asterabad. Bender Bushir. 
er ton. per ton. per ton. 
aa 264.824.4624 820d8 6 2 4, 
From Meshed 2 9 7to3 2 0..413 Ote5 5 6..6 4 O0t0o9 6 0 
» Sebzevar max. 419 2..8 4 6to7 6 0..6 4 0t09 6 0 
» Turshin min. 413 0.. min 419 2.. min. 918 4 


And there is every reason to believe that the charges in the first 
column may be further diminished. It must be remembered 
that the Trans-Caspian route to Khorassan will be open only to 
Russian merchandise. There is only one commodity, green tea, 


which cannot be imported from Russia, but must still follow the | 


old route vid the Persian Gulf. Russia has begun to prepare 
sugar for the Persian market, and the opening of the Trans- 
Caspian Railway is expected to greatly develope this industry, 
which will compete with the French sugar brought into Persia 
vid the Persian Gulf. Till now Russian and non-Russian manu- 
factures have been imported into Khorassan in about equal 
quantities, but when the Trans-Caspian route has been esta- 
blished as the cheapest, probably Russian goods will drive all 
others from the market, and the same will be the case with 
exports. The increased cheapness and security of the Trans- 
Caspian route will greatly develope the commerce and produc- 
tiveness of Khorassan. Meshed offers great opportunities for 
creating a commercial centre on account of the number of 
pilgrims who flock there —as many as 100,000 being present at 
one time. The construction of the railway has produced an 
unprecedented activity in the trade of Askabad and Merv, the 
former communicating with Khiva by caravans, and with 
Persia through Kochan. In Merv, which formerly contained 
but forty houses, there are now 1400 shops, and twice 
a week 10,000 people congregate in the bazaar. Merv had 
till lately a brisk trade with Bokhara, but since the continuation 
of the railway to Charjui the caravans have naturally suffered. 
Thus the oasis of Merv is in a highly flourishing condition, and 
has all the conditions necessary to secure a great commercial 
development. The importance of cotton may be estimated by 
the fact that in 1884 there were 901 cotton factories in Russia, 
employing 222,000 workers, and a capital of £21,800,000, There 
is ny reason why these works sheuld not be supplied with mate: 





The fourth route, the Trans-Caspian Railway, is | 
expected to attract almost all the commerce of Khorassan, | 
| which has hitherto gone by the above-mentioned ways, as 
, Which, | 


Sebzevar and Meshed, | 
| way inferior to those of America. At preseut Russia requires 


t towns of Khorassan to Shabrud, and therefore to | 


| cences which, even in a slight wind, seemed to smoke. 





freed from all risk of being cut off from their supplies. 
Central Asia will in two or three years be able to supply more 
than its present yield of 48,400 tons of cotton, of which Bokhara 
furnishes two-thirds ; Khiva, one-sixth ; Kokan, one-tenth ; and 
independent tributaries on the Amur-Darya the remainder. 
Under favourable conditions a desiatine—a little more than 24 
acres—produces in Bokhara from 14} cwt. to 194 cwt. of cotton, 
at from 5s. to 6s. 8d. per cwt. of impure cotton, while America 
produces under the some circumstances, from the same amount 
of land, from 194 ewt. to 25} cwt., at a cost of from 8s. 9d. to 
lls. 3d. per cwt. Central Asian impure cotton yields about 25 
per cent. of the pure material, while American yields 41°7 per 
cent. Thus Central Asia yields from 3°22 cwt. to 4°64 ewt. of 
the pure material per desiatine, and America from 7 cwt. to 
9°67 cwt. From this it is obvious that the American plant ought 
to be introduced into Central Asia The experiment has 
already been tried with success, in 1875, by Mulla-Yunchi- 
Tatchibaef, of Tashkent, who imported the seeds of the upland 
cotton tree, and has had, during the last nine years, results in no 


about 129,000 tons of cotton from America, Egypt, and India, at 
an average price of £3 4s. per cwt; the Central Asian cotton 
imported through Orenberg costs the manufacturer about 
£2 68. 6d. per cwt., and when the railway is completed to 
Samarcand will be sold in Moscow for £2 0s. 4d. per cwt. In 
many parts of Central Asia is found a peculiar clayey soil, which 
is extremely fertile. In such places as Attrek, near Askabad, 
and the Merv oasis, the soil yields extraordinary results. Various 
contrivances were devised to protect the line from sand-drifts, 


| two of which deserve mention. It was found that if the sand 
| was sprinkled with salt water, the rapid evaporation produced a 


strong crust, which prevented any movemeut. Secondly, it was 
observed that in many places there rose in the sand little excres- 
By 
covering these over, drifts were almost entirely prevented, as the 


| lower level was not touched by the wind. The difficulties arising 
| from want of water no longer exist. 


Between Kopet-Dag and 
Kiuren-Dag water is brought from the mountains and stored in 
reservoirs. The stations Dushak and Karribend are naturally 
well-provided with water, and in other places artesian wells have 
been dug; while between Merv and Charjui are constructed 
subterranean galleries leading into wells, with highly satisfactory 
results. The question of fuel for the locomotives was easily 
solved, as a satisfactory furnace consuming naphtha had long 
been invented; but the heating of dwelling houses during the 
long winter months—an important consideration—presented 
considerable difficulty owing to various inconveniences from the 
smoke of naphtha, &c. The nikitine apparatus is said to have 
overcome these difficulties in a satisfactory manner. The use of 
naphtha for fuel has this secondary good result: that it prevents 
the inhabitants from cutting down trees, the inevitable result of 
which is to expose the country thus stripped of vegetation to 
drifts of sand. For some thirty miles round Charjui, not a lake 
or pond is left owing to the destruction of the forests and the 
consequent accumulation of drifts. A map showing the 
principal places and routes mentioned in General Annenkoff's 
pamphlet accompanies report. 








DUNDEE MECHANICAL Soctety.—On the 12th inst. the ordinary 
meeting of the mr took place in the Y.M.C.A. Rooms, when a 
se was read by Mr. A Peacock on the ‘‘ Use of Brass in 

echanical Engineering.” The lecturer, by aid of a fine display of 
diagrams, showed the extreme importance of being exact in the 
composition of alloys, in order to effect the desired result as to 
strength, ductility, &c., of the metals. Specimens of the more 
important compositions, such as phosphor bronze, manganese 
aluminum, &c., were handed round for inspection. On the motion 
of the vice-president a hearty vote of thanks was accorded to the 


' leeturer for his able paper, 
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RAILWAY MATTERS. 


Tux promoters of the Clent Railway Bill, which was 
intended to authorise the incorporation of a company for construct- 
ing a railway to connect the Midland and Great Western systems 
in the neighbourhood of Clent and Stourbridge, have determined 
not to proceed during the coming session, 

A LAw just enacted in New York provides that floor 
systems shall be maintained on all bridges, so constructed as to 
support a derailed locomotive or cars, with guard rails or timbers 
so constructed as to guide the wheels in case of derailment. Guard 
rails shall be maintained upon the approaches to all bridges. 


Tux Central Railroad yer of New Jersey has had 


one train on the Newark and Elizabeth Branch equipped with the 
Gold system of steam-heating for some time, and has recently 
por vl all the trains on that branch to be equipped in the same 


manner, It is expected that, if the results this winter are satis- 
factory, all the passenger trains on this road will be supplied with 
steam heat next winter. 


Tne bill deposited in Parliament by the London, Tilbury 
and Southend Railway Company, relates to some very costly work, 
The company — a junction between the Tilbury Railway and 
the authorised railway of the Regent’s Canal Company by the 
construction of a short railway in the parish of West Ham, For 
this purpose Parliameut will be asked to consent to the Tilbury 
(Company expending any sum not exceeding £450,000 towards the 
construction of this janction; presumably also to construct other 
lines to be taken over, 


IxrorMATION has been received from her Majesty’s 
Ambassador at Rome that hitherto no firms or a companies 
have been invited to compete for the construction of the new rail- 
way lines between Reggio and Eboli and Messina and Carden. The 
Italian Minister for Public Works will be happy to receive tenders 
from British firms provided that the names of such firms be notified 
through her Majesty’s Embassy, All tenders should be limited to 
offers for the construction only, and not for the working of the 
lines; and in case of acceptance a deposit of money will be 
exacted, 


Tue latest development of the demand for increased 
facilities for passenger transit in New York City isa plan for a 
tunnel or under-ground road from the Grand Central Depét in 
Forty-second-street to the Battery, which, with the existing line 
from the Grand Central north, would make a new line from the 
Battery to Harlem. The Railroad and Knagineering Journal says: 
“Tt is, after all, only a revival of an old project, with some changes 
in the route, Some of the city papers assert positively that the 
neecssary capital has been rn bat there is some doubt about 
this, and the company has not yet been fully organised, A part of the 
plan is a branch from the City Hall to the Hudson River, to be ex- 
tended under the river to a connection with the Pennsylvania 
Railroad in Jersey City. The whole project is an extensive one, 
but some doubt still remains as to its prospects.” 


TuHERE are 886 miles of tramways in the United King- 
dom, of which 233 belong to local authorities and 653 to companies. 
The capital actually er gery on these undertakings has been as 
follows:—England, £10,854,000; Scotland, £1,179,000; Ireland, 
£1,089, 000 ; total £13,122,000, The net receipts in the year ended 
June 30th, 1887, were as follows:—England, £521,000; Scotland, 
£90,000 ; Ireland, £48,000; total, £659,000, The working expenses 
were: England, 41,739,000; Scotland, £260,517 ; Ireland, £142,000; 
total, £2,142,000. The passengers carried in one year were thus 
distributed :--England, 330,359,000 ; Scotland, 62,282,000; Ireland, 
23,875,000; total, 416,516,000. The total number of horses em- 
ployed was 25,501, of locomotives 484, and cars 3494. The total 
capital authorised in connection with the whole of the undertakings 
was £17,902,000, of which £12,907,000 has been paid up. 


Tue following particulars of the cost of working 
Wilkinson's tramway locomotive on the Wigan and Pemberton 
Tramways, per week of seven days, are given by the constructors: 

Coke, 35 ewt. at 138, per ton, £1 2s, 9d.; engine-driver, at 28s. 
per week, £1 8s.; cleaner, at 108, per week, 10s.; two fitters and 
one turner to ten engines, proportion of their wages at 32s. per 
week each, for one engine per week, 9s, 7d.; gas coke for lighting 
fire, 7 cwt. at 5d., 2s. 1ld.; water, 1400 gallons, at 9d. per 1000, 
Is. 1d.; oil, 7 pints, at 2s, 6d. per gallon, 2s,.2}d.; tallow, best, 
3$1b., at 6d. per Ib., 1s. 9d.; cleaning waste, best, 7 lb., at 3d. 
per lb.; 1s, 9d.; depreciation, 10 per cent. on £1000, £1 18s. 5d.; 
materials for repairs, per week, £1; proportion of coke man’s 
wages, 3s, Miles run per week, 420—£7 Is, 54d. £7 1s. 54d. 
+ 420 miles run = 4d, per mile. In case the cost of coke was 
double the above price, or say 26s. per ton, the increased cost of 
working would be “65d. per mile, or 465d. total. These figures, 
a circular states, can be veritied in daily working at any time on 
the above line. 


Hontoman’s soda locomotive, illustrated and described 
in our columns, has been improved and simplified to reduce 
the weight and cost of the boiler. A boiler of the improved form 
is used in constructing the Busalla tunnel, on the line between 
Turin and Genoa, The locomotive boiler is of the usual type, and 
has at its two ends two water compartments which are connected 
together by [ney passing through the soda compartment. The 
shell and ends of the water compartments are of steel as in former 
boilers, while the cylindrical middle compartment, tube and tube 
plate are of copper. The only novelty in theboiler consist of a steam 
chamber in one of the water compartments, with a steam valve and 
small pipes which lead from this chamber into the connecting pipes 
inside the boiler. At the station a connection is made between the 
steam boiler and this steam chamber, and by the introduction of 


NOTES AND MEMORANDA. 


On the 31st inst. the Great Eastern will have been 
afloat thirty years, 


Accorpine to Ryland’s “ Blast Furnace Returns,” to 
December 31st, 1887, the total number of furnaces built in Great 
Britain on December 31st, 1887, was 855; the total number of 
furnaces in blast on December 31st, 1887, was 404 ; increase in the 
number of furnaces built since September 30th, 1887, 3 ; decrease 
in the number of furnaces in blast since September 30th, 1887, 8. 
The furnaces built since my ored 30th, 1887, numbered 4 ; and 
one furnace has been pulled down since September 30th, 1887. 
Twelve furnaces have been blown-in since September, 30th, 1887 ; and 
twenty furnaces have been blown-out since September 30th, 1887. 
There are four furnaces being built at present time, and five 
furnaces being rebuilt. 


Herr WINCKLER recommends the preparation of chlorine 
for laboratory purposes from chlorinated lime and hydrochloric acid 
in Kipp's apparatus, The chlorinated lime is first mixed with 
about one-fourth its weight of dry plaster of Paris, and the mixture 
is moistened and compressed, It is then cut into small cubes, and 
is ready for use, The hydrochloric acid, 8.G. 1:124, is diluted 
with an equal volume of water. For the preparation of ox xygen in 
the same manner the cubes are made of two parts barium dioxide, 
one part manganese dioxide, andone part plaster; the liquid is 
hydrochloric acid, 8.G, 1°12, diluted with an equal volume of 
water ; the oxygen will contain traces of chlorine, and should be 
washed through alkaline hydroxide solution. The cubes of the 
various substances are prepared by Trommsdorff of Erfurt. 


In their wire rope users’ almanack Messrs. Wilkins and 
Co, ae the qualities of steel wire, and say that there are four 
qualities of steel used for wire rope making, viz.—Extra strong 
plough steel, which has a breaking strength per square inch sectional 
area of 110 to 115 tons; mild plough steel, breaking strength 95 
to 100 tons ; best patent steel, breaking strength 80 to 85 tons ; 
and Bessemer steel, breaking strength 40 to 45 tons. They say, 
‘* Ropes made of good patent steel wire” —whatever that may be— 
‘equal to a tensile resistance equivalent to 80 to $5 tons per square 
inch, usually prove more satisfactory than those made of plough 
quality steel wire, which is always very speculative, especially 
when run at high speed and round pulleys, except those of very 
ample diameter.” They also say that the maximum load, including 
the weight of the rope itself when used for winding, should not 
exceed one-tenth of the breaking load, 


Tue Chemical Section of the American Association for 
the Adva t of Sci I ds the following plan for a 
uniform method of stating results of water analysis. ey are of 
opinion that two distinct schemes should be in use—one for mineral 
and one for potable waters. Mineral water results should state in 
parts per 1000, by weight, each basic element, each acid element 
in combination or supposed combination with the bases, the 
remaining acid elements being given in connection with all the 
oxygen of their salts—CO ;, SOQ, &c. Volumes of gases expelled 
on boiling to be in cubic centimetres per litre. Constituents 
should be arranged in electropositive order, positive ones first. 
Potable water results to be stated in parts per million, to include: 
Total solids, chlorine, nitrogen expelled on boiling with sodium 
carbonate, and nitrogen as free ammonia, nitrogen expelled by 
boiling with alkaline permanganate and albuminoid nitrogen, 
nitrogen as nitrite and as nitrate ; organic matter; hardness, 


Ata recent meeting of the Edinburgh Royal Society, 
Professor Tait discussed the compressibility of water and of 
different solutions of common salt. Perkins proved sixty years 
ago that water becomes less compressible as the pressure is raised. 
At high pressure then it may be roughly assimilated to an ex- 
tremely compressed gas. If the gas be regarded as consisting of 
hard spheres, the curve representing the relation between pressure 
and volume is approximately hyperbolic. The first asymptote of 
the byperbola indicates what must be added to the external pres- 
sure to give the whole pressure to which the liquid is subject. The 
second indicates the ultimate volume to which it could be reduced 
by an infinite pressure. Applying this to the experimental results 
given t» the Society in July last, as recorded in this column, the 
author showed that the pressure in water under ordinary circum- 
stances is somewhere about 32 tons weight per square inch ; and 
the vltimate loss of volume under infinite pressure is about 25 per 
cent. 


A rApip method for the estimation of silicon, oun, 
and manganese in iron and steel, is described by Mr. J. J. Morgan 
—Chem, News, 56:—Silicon is estimated by the so-called ‘‘ roast- 
ing" method, heating in a muffle at a bright red heat for twenty 
minutes, treating with hydrochloric acid, and igniting the insoluble 
silica, &c. For the estimation of sulphur, the sample is treated 
with sulpburic acid, and the gases evolved are passed into a mea- 
sured quantity of a dilute solution of lead acetate. The colour of 
this solution is then compared with that obtained by treating a 
steel having a known amount of sulphur in a similar manner, and 
so on. To estimate the manganese, the sample is dissolved in 
nitric acid, cooled, treated. first with a small quantity of water, 
then with lead peroxide and a few drops of strong nitric acid, 
boiled for four minutes, and finally cooled. The manganese is cal- 
culated from the permanganate formed, which is estimated by 
comparing the colour with a standard, as in the case of the sul- 
= For phosphoric acid, the author prefers the molybdate 
method, 


Tue Orient line steamship Ormuz, Captain A. Charlton, 
arrived in Plymouth Sound at 6.30 p.m. on Saturday, it being but 
the ninety-first day since she sailed from that port for the Colonies, 
In the interval she had travelled 24,060 knots, and made fifteen 








high-pressure steam a llvely circulation is caused in the ting 
cen which, together with the rising temperature of the water, 
causes a rage J evaporation of the liquid in the soda compartment, 
which, when the solution consists of three parts soda in two parts 
water, reaches boiling point at 329 deg. Fah., giving a pressure of 
85 lb. per square inch, The soda solution is thus never drawn out 
of the boiler, and this greatly simplifies the operation, 


Tne causes of collisions on American railways in 
November last where given were as follows :— 
Rear. Butting. Crossing. Total. 
Trains breaking in two a a a 
Misplaced switch.. .. 


ee ee oe —- wo 4 

Failure to give or observe 
ne eT oe eee o = o = «ws § 

Mistake in giving or under- 
standing orders .. .. .. — 1 — 1 
Miscellaneous . 2 _ -_ 2 
Unexplained .. . 34 18 2 54 
Total .. 52 19 2 73 


A general classification shows :— 


Collisions, Derailments. Other. Total. — P.c. 

Dike BS in aw Bae sc — ws aw 8 

Defectsofequipment 9 .. .. 7 .. .. #4... 0... 16 
Negligence in operat- 

Mess oc cc ae Was os ® _ 0 .. 16 
Unforeseen obstruc- 

ee eee ee ~- Su 8 

Unexplained .. .. 54 .. .. 19 — 72 .. 58 

Ri. Wore od: a. ee 

The number of trains involved is as follows :— 

Collisions. Derailments. Other. Total, P.c, 

a, (Oe Sa eee aera eee | 

Freight and other.. 108 .. .. 88 o 8 ». 140 .. OL 

Total... 1. 108 ss 0s 4B oe os & 0s 2108 0s 100 





pages at various ports of call, besides remaining fifteen days at 
Sydney, the colonial terminus of the Orient line. The Ormuz’s 
outward passage is distinguished by being the fastest ever made to 
the antipodes, her ocean steaming time from Plymouth to King 
George's Sound being 25 days 6 hours, and the time occupied in 
the transit of the mails to that port from the hour of posting in 
London being 23 days 16 hours ; a remarkable record, notwith- 
standing the fact that, with the exception of two days, strong head 
winds and seas were experienced all the way from Aden. The 
speed averaged from the time of taking the mails on board at Suez 
till landing them at Adelaide was upwards of 15} knots, and the 
best day’s run was 420 knots, equal to 17} knots. The Ormuz has 
come from Adelaide under easy steam in less than thirty-three 
days, including all stoppages, her steaming time being about 
thirty days port to port, showing an average speed of over 14 knots. 

Mr. C. R. ALpER Wricut has made experiments in the 
construction of batteries in which platinum or carbon plates are 
imme in communicating fluids capable of undergoing chemical 
reaction. In all cases, the plate immersed in the oxidisable fluid 
acquires the lower potential, the other the higher potential. The 
liquids are prevented from mixing by the interposition of some 
other — through which the two must diffuse, the intermediate 
reagent being placed in the bend of a U-tube, the limbs of which 
contain the other two, or ina beaker placed between two beakers 
containing the others, and communicating with them by cotton 
or asbestos wicks. Among the liquids mentioned are:- (A) Solu- 
tion of sulphurous acid opposed to potassium chromate and sul- 








phurie acid solution, with sulphuric acid intermediate; this cell 
developes about 1°5 volt, and is tant. (B) Sodi sulphite 
uti d to pot rmanganate rendered alkaline 





with potassium hydroxide. (C) Chromium sesquioxide dissolved in 
sodium hydroxide, opposed to potassium bichromate and sulphuric 
acid solution. (D) Potassium ferrocyanide tassi 

bichromate and sulphuric avid, 








r 


(E) Lead oxide dissolved in sodium 


hydroxide, opposed te an alkaline permanganate, hypochlorite or 
hypobromite, 





MISCELLANEA, 


Messrs. Bacsnawe Bros, have removed from 106, 
Fenchureh-street, E.C,, to 4a, Upper Thames-street, E.C, 


A FirM of shipbuilders are being sued by the Admiralty 
for bad workmanship in a vessel fitted out in their yard. The sum 
claimed as damages is £3000. 


An interesting paper on Salmon Passes was read 
recently before the Society of Civil] and Mechanical Engineers by 
Mr. A, P. Bruce, Assoc, M, Inst. C,E. 


Tue Farnley Iron Company, of which Mr. Ewing 
Matheson is the managing director, have taken London offices in 
Lime-street, Fenchurch-street, and will be represented by Mr. H. 
J. Skelton. 


Mr. W. Branam Rostryson, late Chief Constructor at 
Portsmouth Dockyard, and well known also as a temperance 
advocate, died suddenly at Southampton on Tuesday. Mr, Robin- 
son retired in 1881, 


Tue Mansfield Improvement Commissioners have called 
in Mr. George Hudson, M. Inst. C.E., of Loughborough, to report 
to them upon the value and condition of the undertaking of the 
Mansfield Water Company. 


Tue boilers working the forthcoming Glasgow Exhibi- 
tion will be fed by Gresham and Craven's patent self-acting re-start- 
ing injectors, as used at the late London, Manchester, Locos, 
and Edinburgh Exhibitions, 


Ir is announced that the partnership of Messrs. Marple 
and Melling has been dissolved, and Mr. J. Melling remains the 
London representative of the Ince Forge Company and the Worsley 
Mesnes Iron Company, at Dashwood House, E.C, 


THERE seems to be no doubt that the necessary £2000 
which must be subscribed by the Windsor residents towards the 
Royal Agricultural Society’s Jubilee Show in the Great Park next 
year, will now soon be made up, as £1500 are already promised. 


TuE Royal Agricultural Society’s show will this year 
take place at Nottingham on Monday, 9th July, and four following 
days. The implement yard will be open on the 7th July. Prizes 
are offered for hay and straw presses, for steam, horse, and hand 
power, and for milk-condensing apparatus. 


Tue universal fogs of last week did a good turn to the 
manufacturers of fog signals, The consumption of these useful 
explosives was without precedent, and may be reckoned by 
thousands of gross. Mighty reserve stocks of signals held by the 
great companies were wholly exhausted, ‘‘and large orders for 
further supplies have,” says the Birmingham Daily Cazette, “‘ been 
lodged in this district.” 


Accorpin6 to Dr. Frankland’s chemical analyses of the 
waters supplied to the metropolis during the month of December, 
the Thames water sent out by the Chelsea, West Middlesex, South- 
wark, Grand Junction, and Lambeth companies contained an 
appreciable smaller average proportion of organic matter than in 
the previous month, the actual amount present in each sample 
being very moderate indeed for this season of the year. All the 
samples were clear and bright. The water derived principally 
from the river Lea and distributed by the New River Company 
contained, as for many months past, only a very small proportion 
of organic matter; the East London Company’s water also con- 
tained Jess organic matter than any of the Shonen waters, but 
both waters were clear and bright on delivery. 


Tue Guildford Times describes a new form of petroleum 
engine, the invention of Mr. J. H. Knight, Thumblands, Farnham, 
Kent, and has been made by Mr. G, Elliott, under the direction of 
the inventor. Mr. Knight's efforts have been successful in pro- 
ducing an engine, the motive power of which is ordinary paraffine, 
instead of the more generally used benzoline, At the after end of 
the cylinder is a chamber, which is heated by a paraffine lamp, to 
start the engine, and afterwards heated by the heat generated in 
the engine itself. This chamber is supplied with oil from a tank 
by a chain carrying several miniature buckets. The oil vapour pro- 
duced in this chamber mixes with air and passes into the cylinder, 
where its combustion actuates the piston as in gas engines. The 
— of air and oil — is igni by a paraffine lamp of 
peculiar construction. he supply of oil is controlled by the 
governor. We are informed that this engine, which works up to 
14-horse power, consumes about 24 gallons of oil per day of ten 
hours, but the inventor hopes to reduce the amount of oil 
required, 


Tue Exchange Telegraph Company have for six months 
past employed storage batteries to work the Stock Exchange 
‘*tapes” from their office in Cornhill. Two thousand primary bat- 
teries were formerly required, but their work is now adequately 
performed by 210 ‘‘ E.P.8.”” accumulators, arranged in three series 
of seventy each. Mr. Higgins, who contributes a note to the 
Electrician upon the subject, says, “ That about 72 per cent. of the 
electric energy supplied to the accumulators by a dynamo is 
returned to work the ‘tapes.’ This current is much steadier than 
that obtained from primary batteries, and shows no perceptible 
variation from day today. The time n for charging may 
from the number of words transmitted be calculated to within a 
few minutes daily.” This satisfactory application of the ‘‘ E.P.S.” 
accumulators should lead to its being largely adopted for telephonic 
and telegraphic purposes. 


Ay unfortunate dispute has arisen between the North- 
Eastern Steel Company of Middlesbrough, and their employés. The 
present position of matters is, that the works are closed except in 
respect of certain repairs in progress. The workmen are occupy- 
ing themselves by walking about the streets and holding meetings 
to consider their grievances. It is difficult to make out what the 
dispute is about. From the men’s statements, which alone appear 
in the papers, their grievances are purely sentimental. ese 
works have been in steady operation for four years without any 
difficulties of this kind. It is rs apes that they have only now 
arisen owing to an impression which the men have, that trade is 
better and that they can afford to take a more independent atti- 
tude. They have already been out of work above a fortnight, and 
therefore are beginning to feel the disadvantage of pay days with- 
out pay. It is therefore thought that the strike will not be one of 
long duration. 


Mr. W. B. Tuompsoy, of the Caledonian Shipyard, 
Dundee, has patented a channel coast indicator for use in fogs. 
This invention is intended to prevent the recurrence of such an 
accident as the loss of the channel steamer Victoria, which, it will be 
remembered, was recently lost on the French coast, some fourteen 
miles out of her course, on a voyage from Newhaven to Dieppe, 
during the prevalence of a dense fog. Mr. Thompson proposes 
that two light but strong cables shall be laid along the sea bottom 
from harbour to harbour, and along these wire ropes a small brass 
traveller is to be drawn by the steamer, to which it is connected by 
the smaller wire secured at its lower end to the traveller, while the 
other end is made fast on board the steamer. The method of 
using the ap, tus is as follows :—The wire connecting the steamer 
to the traveller is made fast at the stern, and the steamer leaves 
harbour. A seaman stationed at the stern watches the direction of 
the wire, and as long as it descends into the water in a direct line 
aft, the vessel is on her course ; but should she deviate a point or 
two, the fact is at once apparent to the lookout at the stern, who 
notifies the steersman as to the direction in which the vessel is 
going out of her course, and a few turns of the steering wheel at 
once corrects the deviation and brings the vessel on her true 
eouree, 
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*,* All letters intended for insertion in Tuk Enoineer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication but asa proof of good faith. No notice what- 
ever can be taken of y com ica ti 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation, No notice can be taken of communications which do not comply 
with these instructions, 

J. L. (Brighton).— There is no periodical of the kind, There ave numerous 
treatiaes on ships and marine engines, 

J. B. (Cambridge).—So sar as we understand your acheme, it seems to be new, 
You might try an advertisement, as you suggest, 

- B.—There is nothing to prevent “‘B" from getting a complete patent 
during the nine months that “ A’a” provisional protection is running. 

Erratum.—ZJn line 20 of article headed“ Guns and Armour,” p. $1, Janvary 
13th, 1888, for “energy of 30,780 foot-tons,” read “ energy of 50,780 Joot- 
tons,” 





THE LEWIS-SELLON LIGHT. 
(To the Editor of The Engineer.) 

Str,—We shall be obliged if any reader can tell us the name of the 
makers of the Lewis-Sellon light. We have been asked by some friends 
abroad for particulars of this light, but are unable to trace the manufac- 
turers, B. L. 

London, January 17th. 
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MEETINGS NEXT WEEE. 


Tae Institution or Crvit Enaineers.—Tuesday, January 24th, at 
8p.m.: Ordinary meeting. Paper to be read, with a view to discussion: 
— ‘The Erection of the ‘Jubilee’ Bridge carrying the East Indian Rail- 
way over the River Hooghly, at Hooghly,” by Sir Bradford Leslie, 
K.C.LE., M. Inst. C.E. day, January 27th, at 7.80 p.m.: Students’ 
meeting. Paper to be read a ag | Machinery in the Fenland and 
by the Trentside,” by Lawrence Gibbs, Stud. Inst. 0.E. 

YAL InsTITUTION.—To-morrow (Saturday), at 3 p.m.: ‘ Experimental 
Optics” by Lord Rayleigh. Tuesday, 24th inst, at 3 p.m.: ‘ Before and 
A ter Darwin,” by G. J. Romanes. Thursday, 26th inst., at 8 p.m.: 
os My Visits to America,” by H. Herkomer. Friday, 27th inst., at 9 p.m.: 

The Exploration of Masai-Land,” by Joseph Thomson. 
is Society or ARts.—Wednesday, Jan, 25th, at 8 p m.: Ordinary meeting. 

Theatres and Fire-proof Construction,” by Walter Emden. Friday, 





January 27th, at 8 p.m. Indian Section: ‘‘The Public Health in India,” 
by Mr. Justice Cunningham, of the High Court of Judicature, Calcutta; 
sir Douglas Galton, K.C.B., F.R.8., will preside. 

LiverPoo, EnoineeRino Society.—The second meeting of the Society 
will be held in the Small Lecture Room, Royal Institution, Colquitt- 
street, on Wednesday, January 25th, at 8 p.m. Paper to be further dis- 
cussed :— Some Recent Experiments on Iron and Steel and Rivetted 
Joints,” by A. W. Brightmore. 

Society or TELEGRAPH ENGINEERS AND ELecTricians.—Thursday, 
January 26th, at 8 p.m., at 25, Great George-street. 8.W. Discussion on 
the following paper:—‘' On Safety Fuses for Electric Light Circuits, and 
on the Behaviour of the various Metals usually Employed in their Con- 
struction,” by Arthur C, Cockburn, F.C.8., Associate. 

Inventors’ InstiTuTe, Lonadale-chambers, Chancery-lane.—Evening 
meeting on Monday next, at 8 p.m, Mr. J. Clemi , C.E., Member of 
Council, in the chair, when a paper will be read by W. Johnson, of Leeds, 
on “ Bricks and their Manufacture "—second paper. 


DEATH. 
On the 12th inst., at the house of his mother, 31, Castlegate, Berwick- 
upon-Tweed, P. L, WEATHERHEAD, A.M.1.C.E., and Member of the Insti- 
tute of Naval Architects, Berlin, aged thirty-nine years. 
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SIR JOHN LUBBOCK ON TECHNICAL EDUCATION, 


Ir is to be regretted that so able a man as is Sir J. 
Lubbock should Jend himself to the advocacy of technical 
education for reasons which have no existence in fact. 
He was present at the annual distribution of prizes at the 
School of Science and Art, Bromley, Kent, on Tuesday 
night, and he availed himself of the Ko cared to make 
a little speech on technical education. We have repeatedly 
pointed out that all that has been said concerning technical 
education by those who regard it as a panacea for foreign 
competition is vague to the last degree. It is impos- 
sible to deal satisfactorily with assertions which are 
almost groundless. Sir John, however, actually made a 
definite statement. He quoted Mr. 8. Smith, one 
of the receut commissioners on technical education, 
who, speaking at Stockport, said, “As the result of his 
experience, that it was not so much the longer hours and 
lower wages of continental workmen, nor the tariffs, which 
were having such objectionableinfluences on ourindustries, 
but rather, in rag | all instances, the great attractive- 
ness of the goods themselves, which had been made by 
workmen who had received special training in schools.” 
We need scarcely say that Mr. Smith’s views were 
not those of the majority of the Commission. An 
argument such as this possesses, however, its own value, 
although it is not perhaps the value attached to it by 
Sir John Lubbock. It is rather indefinite; but it admits 
of certain deductions being drawn. We are beaten, 
according to Mr. Smith, out of the foreign iron and steel 
markets by reason of the superior attractiveness of German 
pigs and ingots, which have a nameless charm imparted 
to them by the properly educated workman. German 
cutlery, too, possesses an westhetic completeness which 
Sheffield wares lack. It is a pity that Mr. Smith did not 
tell his hearers whether this is specially manifested in 
the execution of the forged trade marks which are im- 
eee on the blades. The cotton cloths of France and 

Igium, too, have no doubt been rendered beautiful by 
the highly educated power loom weavers, who work for 
thirteen hours a day for 1s. 8d. Belgian common 
glassware also beats English glass because the men, 
who earn a miserable pittance by working for seventy- 
eight hours a week, have enjoyed splendid educational 
advantages, Seeing that the glassworks are still 
full of children of the most tender years, whose life is one 
long slavery, we are at some loss to know how the edu- 
cation, which does so much, has been picked up; and we 
can assure Mr. Smith that if he would take pains to in- 
quire, he would find that most of the artisans of whom he 
speaks so highly can barely read or write. It is, we pre- 
sume, to the superior appearance of German and French 
coal imparted by the artistic labour of the miner, toiling 
the live long day for a couple of francs, and shot by 
soldiers when in his misery he asks with violence 
for more wages, that we are indebted for the 
loss of our foreign coal trade. Perhaps it is to technical 
education we must attribute the fact that one noted free 
trader in this country has a hosiery factory at St. 
Etienne and another in Saxony. It is no doubt to 
technical education we must ascribe the export of Eng- 
lish capital to foreign countries for investment in fac- 
tories, and not at all to the circumstance that labour is 
cheaper and hours longer in France, and Belgium, and 
Germany, and Italy than they are here. Wesincerely hope 
that Sir John Lubbock and Mr. Smith, and other 
gentlemen holding similar opinions, will lose no oppor- 
tunity of speaking in public, and saying why tech- 
nical schools should be established, and of explaining why 
they think we ought tohave them. The more precise and 
outspoken the technical education men are the better ; the 
more clearly will the nature of their error become manifest. 
The notion that the foreign artisan imparts attractive 
features to the goods which he makes, as a result of tech- 
nical education is simply delicious. In one sense, how- 
ever, the statement is quite true. Foreign goods are 
attractive in many markets because they are cheap, and 
this cheapness is due, of course, to the artisan; but we do 
not think education has much to do with this fact. If the 
only result of education is to reduce wages, we fancy it 
will not be popular with those who live by earning wages. 

We cannot conclude without, so to speak, painting the 
lily presented to us by Mr. Smith, and quoting Sir John 
Lubbock :—“ If we had spent one-half of the treasure 
which we sent abroad every year to buy the produce of 
the skill of other countries on the training of our own 
people, we should have been making these goods our- 
selves, and shipping them to the East and West, and to 
every country under the sun. We were constantly cry- 
ing out for new markets, while there was a new market 
in every house in the country.” Here is political econo- 
mical heresy with a vengeance! No man ought to know 
better than Sir John Lubbock that all that we import is 





income. If we ceased to import we should be so much 
the poorer as a nation. It is a highly fortunate circum- 
stance indeed that other nations, by the aid of ponte 
tariffs, prevent us from “making goods and shipping 
them to every country under the sun,” because as imports 
are income so exports are expenditure. Why is it 
that the technical education man always leaves us 
wanting to hear more? Why, for example, did not Sir 
John tell his hearers at Bromley what was the new 
market in every house in the country? The more we 
ponder this suggestive statement the more we are 
puzzled to know exactly what it means. We buy French 
furniture, asa rule not because it is better, but because 
it is cheaper than English-made furniture. Will tech- 
nical education make English furniture cheaper? We 
buy Australian mutton and South American beef because 
they are cheaper than Southdown mutton and Scotch beef. 
We eat Gorgonzola cheese instead of Stilton for the same 
reason—will technical education better this? Is the 
bounty system which floods the English market with 
cheap sugar a result of technical education? Sir John 
Lubbock must excuse us if we say that he paid the 
intelligence of the Broniley audience a poor compliment 
when he put the statement we have quoted before them. 
To paraphrase a well-known saying, we submit that 
although it might do for a Bromley audience it will not 
do for English manufacturers, or English working men, 
who are as sharp to detect a fallacy in that which con- 
cerns themselves as any public speaker is quick to utter 
one. 


THE EXPLOSION ON BOARD THE ELBE. 


Messrs. OSwALD, Morpaunt, AND Co., of Southampton, 
adhere to the view taken by their manager, and maintain 
that the bursting of the main steam pipe of the Elbe was 
due to water-hammer action, and that the opinions 
advanced by the Board of Trade inspectors and Mr. Parker, 
of Lloyd’s Registry, are not justified by the facts ; and they 
advance in another page arguments which undoubtedly de- 
serve careful consideration. At one time, not solong ago, 
when science, or so-called science, was not taught so much or 
so generally as it is now, there existed and was manifested 
a tendency to explain certain phenomena by calling in the 
operation of more or less mysterious agencies. Thus, for 
example, boilers burst, we were told, by electricity; and 
one man went so far that he patented casing boilers 
with thin sheet copper over the steam space, in order 
that the electricity might be conducted away. Mingled 
with these and other absurdities, however, there was 
not unfrequently found a little truth. But the modern 
engineer is often far too scientific to admit for a moment 
that theories wild and foolish enough in some respects 
can involve any truth whatever; forgetting the fact that 
the versions and explanations which they criticise are 
frequently put forward by men of very great practical 
knowledge, and accustomed to speak with care and after 
deliberation. We tind, applying this line of reasoning to 
the explosion on board the Elbe, that the water-hammer 
theory was rejected very summarily as something 
ridiculous, and not deserving of serious consideration. 
Without for a moment asserting that the theory—for 
it is no more—is true, we think that it ought to have 
received nore attenticn thanit-has had yet,and that it is by 
no means to be dismissed because at first sight it seems to 
be scientifically untenable. . 

What is known as water-hammer action is familiar to 
everyone who has had to do with the use of water for 
heating purposes. The astounding noise, the violent 
shocks, the excessive vibrations which are set up if a little 
steam is formed and is then condensed in the pipes, are but 
too wellknown. Another instance of water-hammer action 
is supplied when boilers are blown down, or when scumming 
takes place so that steam shall pass into the sea outside. 
A large ship will shake from stem to stern at such times, 
cabin doors will open and shut, crockery will go adrift, 
and the noise made by the water fighting its way into 
the vacuum and the steam trying to get out, and being 
condensed in the act, echoes through theship. Scumming 
is known to be positively dangerous from the way in which 
it shakes the boilers, bringing the scale off the tubes in 
flakes on to the furnace crowns, where it adheres in such 
quantity that they subsequently become red-hot and 
come down. Several years ago a curious experiment was 
tried by a Leeds engineer. He took a large funnel fitted 
with a stop-cock, and screwed the pipe into the top of a 
boiler containing steam of about 40]b. pressure. He 
then filled up the funnel with cold water and opened the 
stop-cock. It would naturally have been predicted that 
the steam would have blown all the water out of the 
funnel. It did nothing of the kind. On the contrary, 
the water rushed into the boiler. Asa resultof this and 
several other experiments, a boiler feeder was designed 
and patented, and worked with tolerable success. It was 
found, however, that it was not certain in its action; and 
the injector coming into high favour at the time, the 
inventor spent no more money on his ingenious idea. 
The inrush of the water was due to the fact that the 
steam condensed in the long pipe of the funnel, and 
“water-hammer” action then drove the water into the 
boiler. Practically just below the cold water there was 
always a vacuum into which the water was driven by its 
own weight and the pressure of the air. 

The view held by Messrs. Oswald, Mordaunt, and Co. is 


‘that water due to priming accumulated in the main steam 


pipe, and being driven suddenly forward caused a shock 
which burst the pipe. In many respects this coincides 
with the theory put forward years ago by Mr. D. K. Clark 
and Mr. Colburn, to the effect that the violence of a boiler 
explosion is mainly due to the sudden uplifting of a body 
of water which is driven like grape shot against the roof, 
as we may call it, of the boiler. The accident on board 
the Elbe is by no means the only curious case of the giving 
way of asteam pipe. Some twenty years ago a remark- 
able accident occurred on board a large American steamer. 
She had just come into dock, and word was passed to the 
engineer that the engines were done with. A man on the 


middle platform thereupon shut the screw stop-valve. 
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with a sharp turn of the wheel, and immediately the 
steam-pipe between it and the boiler burst with very 
disastrous results. The pressure at the time in the boiler 
did not exceed 101b. or 121b. Other instances are 
known. Not long since a cast iron stop-valve box con- 
nected with a battery of land boilers burst in much the 
same way. It is not easy to explain why these things 
happen, but none the less they do undoubtedly occur 
without the smallest consideration for the feelings of those 
who assert that there is no adequate known scientific 
reason why they ought to take place. 

It appears to us that it is quite possible that both 
Messrs. Oswald, Mordaunt, and Uo.’s, and. the Board of 
Trade’s, and Mr. Parker’s explanations are consistent with 
each other, and that, as is usually the case, the truth lies be- 
tween them. It was advanced against the water-hammer 
theory that there was no priming. But unfortunately all 
the engineers who could speak of what was taking place 
just before the pipe burst were killed, and it is nothing 
to the point to say that there was no priming ten minutes 
previously. That water was to be found in the steam 
pipe, Messrs. Oswald, Mordaunt, and Co. seem to prove 
pretty clearly. That priming might be going on between 
two of the boilers, and not into the engines, seems 
possible. If it is once admitted that there was water in 
the steam pipe in quantity, then one half of Messrs. 
Oswald, Mordaunt, and Co.’s argument is_ proved. 
Let us now suppose that the pipe was weakened, as stated 
by Mr. Parker, and it follows that a moderate shock 
caused by moderate water-hammer action might complete 
its ruin. It is a noteworthy circumstance that, in all the 
testing to which the parts of the copper pipe were sub- 
mitted, no one thought of trying the effect of a drop test. 
This consists, it may be well to explain, in fixing the 
upper end of the strip of metal to be tested to some very 
rigid fixed support, while to the lower end is secured a 
stout round rod, some six or eight feet long, with a nut at 
the lower end. On this rod slides a weight with a hole 
through it. The weight is then lifted up the red and let 
fall. It strikes the nut at the bottom, and of course subjects 
the specimen to be tested to a violent jerk. Nothing can 
be imagined more likely to find out a weak place. Water- 
hammer action would produce just such a jerk, and a 
pipe which might be quite strong enough to endure 
double the pressure in the boiler might be caused in this 
way to give way, although a thoroughly sound pipe would 
be quite safe. If we suppose then, with the Board of 
Trade and Mr. Parker, that the pipe was defective to a 
certain extent, and with Messrs. Oswald, Mordaunt, and 
Co., that water-hammer action took place, also to a limited 
extent, we have a rational explanation of the cause of the 
catastrophe, which seems to combine in a harmonious 
whole the only two theories which deserve consideration. 
It only remains further to point out that the wrapping of 
copper pipes with stout steel wire seems to be a reason- 
able precaution which would not cost much, and would 
give engineers confidence ; also there ought to be no difti- 
culty in so arranging the boiler stop valves that they 
could be closed from one cf the upper decks without going 
into the stokehole or engine-room. It is more than pro- 
bable that if this could have been done in the Elbe several 
lives would have been saved. 


RAILWAY GAUGE IN INDIA, 


WHEN the question of the gauge to be adopted for the 
lines of railway it was proposed to commence in India 
was first discussed, opinion was mainly divided as to 
whether the standard gauge of English practice, 4ft. 8}in., 
should be employed, or whether one even wider was not 
desirable. The dispute over this point is now a matter of 
history ; but in dealing with the latest experiences of the 
results to the varied gauges of late years receiving trial 
in India, it is desirable to recall the fact that, before rail- 
ways were undertaken at all in that country, it was 
decided that 5ft. Gin. should be fixed as the standard, 
because “ of the greaterstability it would afford in enabling 
the engine the better to withstand wind storms.” Since 
such a decision was taken many years have passed, and 
during those years India has been the field for more 
experimenting with various gauges than any other 
country of the world. The theory of the possible danger 
from wind storms which formed the basis of the decision 
recorded in the foregoing paragraph has long been aban- 
doned. Either the prevalence of such storms has 
decreased, or else it has been found that in the combat 
with the locomotive they were no more “in it” than 
would have been the famous “coo” of George Stephen- 
son. For India possesses lines of railway with rails laid 
from the maximum gauge of 5ft. Gin. down to the 
minimum of two feet. We are not certain, indeed, 
whether in one of the native States there is 
not a line laid even with a lft. Gin. or lft. Qin. 
gauge, but although our memory may be at fault 
as to this, it is certain that India stands almost pre- 
eminent in the varied trials it has given to railways of 
almost every class. The experience of those to whom has 
been entrusted the State supervision of railways in that 
country must therefore be held to highly qualify such 
men to judge of the relative advantages or disadvantages 
of each type of line, and among them there has probably 
been no one better fitted to form sound conclusions on 
that experience than Mr. Guildford Lindsay Molesworth, 
the present chief engineer of State railways to the 
Government of India. Since departure commenced from 
the standard gauge of 5ft. 6in., the battle over the gauges 
has been waged long and fiercely in our great Eastern 
dependency; and it is probable that each and all of those 
who have joined in it have at times been right and at 
times wrong, according as circumstances have varied. 
We fancy no one is inclined to adopt the dictum that the 
conditions of railway coustruction always demand ad- 
herence to a single gauge, whatever it may be, throughout 
the whole railway system of any country. There may 
be isolated cases which seem to demand exceptional treat- 
ment, such as that given to the well-known Festiniog 
line; but, as the rule, when once a gauge has been com- 





menced with there are few who would counsel departure 
from it. 

But, as we have said, in India such a course has not 
been followed. There is little doubt now felt that it 
was ill-advised to adopt so wide a gauge as 5ft. Gin. 
on the lines of that country, and that it would have 
sufficed had the 4ft. 8sin. gauge, or, Letter still, a 5ft. 
gauge, been preferred. The widest of these gauges 
seemed not unnaturally to be out of place for many of 
the small independent, or partially independent, lines 
which were required, and those desirous of these quailed 
before the almost Brobdignagian proportions that would 
be forced upon them aid they not face the difficulty of 
break of gauge. The tendency under such conditions 
has been to run to opposite extremes, even in localities 
the traffic of which demanded provision of a far more 
stable kind than was made for it. There arose a mania 
for very narrow gauge railways of a light and cheap 
kind, and, attracted by the promise of a small capital 
outlay, such lines have multiplied to an extent in India 
which must some day, as the system of that country 
spreads and ramifies, constitute a very serious evil. 
Experience with such a class of railways we now learn to 
be proving their incapacity for traffic of any but the 
lightest kind, and if we may accept Mr. Molesworth’s 
condemnation, passed in a very recent instance, as of 
general, or even of partial application, it must follow 
that a mistake has been made, the rectifying of which 
may eventually involve the necessity for reconstruction 
in many cases. One line of the character we are referring 
to was built in 1886 in Kattiawar. It has a length of 
seventy miles on a gauge of 2ft. 6in., the rails weighing 
only 191b. to the yard. A full equipment of rolling stock, 
including a state saloon, was provided for this railway, 
which Mr. Molesworth now reports to be “practically 
played out.” The rails have bent and twisted wherever 
there has been any settlement of the embankment, and 
early in the working of the line the curves had to be 
relaid with heavier metal. The locomotives possessed 
little and quite insufficient tractive power, and the narrow- 
ness of the rail heads soon wore out the tires of the 
wheels. The rolling stock has had already to be recon- 
structed, and many of the wagons are stated to be abso- 
lutely dangerous; and to this condition has this work 
been brought after but a single year of life. We cannot 
help coinciding in Mr. Molesworth’s expression of opinion, 
“that this unfortunate failure forms an instructive ex- 
ample of the disastrous results following the adoption of 
crude suggestions, without due consideration and com- 
petent professional advice.” 

The fact is, as we have above pointed out, that errors 
such as above described have arisen out of the mistake 
made at first by the adoption of a gauge unnecessarily 
wide. Had one of medium character, such as that of 
English practice, been employed, there would not have 
existed the temptation to depart from it in the many 
instances which India affords. It is too late, we fear, for 
the Indian Government to retrace its steps and reduce 
the excessive gauge of the lines under its control—the 
waste of rolling stock would be something prodigious, But 
which constitutes the lesser of the two evils? For it seems 
certain that even gauges much wider than that of 
the line the failure of which has been above chronicled, 
have been proved unsuited to the traffic of India. Several 
instances might be quoted of lines on the 3ft. Gin. gauge 
in that country having to be taken up and reconstructed 
on the standard gauge, or, at least, with one considerably 
wider than the initial width which proved to be deficient. 
Opinion in India seems strongly to incline to the general 
sora of the standard gauge for all but the most iso- 
lated lines. Many of the railways in Southern India 
have been laid on a gauge narrower than this, but their 
financial success has been markedly below that of the 
standard lines; this result being, it is said, largely attri- 
butable to the cost of repairs they involve as compared 
to that of full-sized roads. It is time, we think, that 
those concerned with railway projects in India began to 
realise that a pigmy cannot do the work of a giant. If 
overtasked in the attempt to do so, inevitably damaging 
results must follow. The traffic on the lines of India in- 
creases year by year, as that country becomes more and 
more a grain-exporting one. The transport of grain in 
bulk is always one which severely tasks the carrying 
power of a railway, and as this continues to iondien 
it seems certain that very many of the narrow-gauge 
lines in India will prove insufficient in carrying capacity. 
While, therefore, admitting that for isolated lines of ex- 
ceptionally 9 a traffic not likely speedily to develope, 
lines, as we -have described them to be, of the pigmy 
type, may prove serviceable, it is evident that the ten- 
dency to employ narrow gauge in India is being carried 
to an extent which may ere long prove fruitful of much 
difficulty. 


THE WATER SUPPLY OF SOUTH AFRICA, 


In a recent article devoted to a description of dis- 
coveries of coal in South Africa, we referred to the diffi- 
culties attending all mining operations in that part of the 
world because of the scarcity of water. It is well known 
how essential a plentiful supply of water is to the 
economic treatment of gold-bearing ores; but it is perha 
of even more vital necessity in the case of diamond wash- 
ing, an industry which has done so much of late years to 
bring prosperity to the several colonies of South Africa. 
Until a comparatively recent date, this essential has been 
greatly wanting in most of the localities where diamonds 
have been found in quantities sufficient to pay for 
systematic mining. It was only from deep wells, which 
had to be purposely dug, that any supply at all could be 
obtained ; and so great was the cost of furnishing this, that 
we find it stated that the minimum cost per barrel at the 
Kimberley diamond fields of the fluid has been as much as 
five shillings. We need cite no further instance, we believe, 
to prove how severe must have been the disabilities under 
which the mining industries of our South African colonies 
have suffered at times since their first commencement. 
There is not a single process of diamond mining which 





does not demand for economic working an ample supply 
of water, and the last of the processes connected with it 
requires even an abundant stream to be flowing into the 
washing machinery. Scarcely less important is it that 
the gold extractors should be supplied with equal 
liberality, but hitherto they have been almost as 
severely handicapped in this respect as have the 
diamond miners. Attention has in consequence for some 
time past been given to schemes whereby the cost of the 
necessary supply might be reduced, and several very im- 
portant works have recently been executed to bring the 
supplies afforded by the main rivers of the colony to the 
site of the mines. Water has been led from such streams 
for distances of ten miles and upwards, and although the 
cost of doing this has been great, the facilities gained have 
caused works which have hitherto been almost profitless 
to return at length paying dividends, although even now 
it is thought to be cheap to obtain water at something like 
3d. or 4d. per 100 gallons. 

It is to the peculiar character of the climate of 
South Africa that the difficulty as to water supply is 
due. The rainfall of that country is particularly fitful. 
It comes down in torrents at long intervals, these 
being of quite uncertain duration, and the supply 
is either carried off almost as soon as it descends by 
the sharply inclined rivers, or it is rapidly absorbed 
by the porous and thirsty soil. The regular supply 
of water in South Africa is therefore one attended 
by special difficulties, It is not a deusely wooded country 
abounding in forests, the existence of which tends to 

ualise the rainfall. Hundreds of square miles of veldt, 
a low scrubby growth, are to be found in every direction, 
over which not a tree of any height is to be seen; the 
rivers, though wide, are not » Mg and are but few and far 
between, while, as we have said above, their beds have 
such a steep inclination that they run off the supply with 
great rapidity; and yet probably there is no country of 
the world which has received European settlement that 
demands more an ample supply of water, not for its 
mining industries alone, but for the domestic comfort and 
health of its residents. The Dutch, who long preceded 
us in the settlement of a large area of South Africa, have 
from almost time immemorial been famous for successfully 
dealing with the supply of water. Accordingly we find 
that most of those towns of the several colonies which 
have owed their origin to the Dutch settlers have been 
well provided from an early date with this necessary of 
life. The ingenuity of their engineers overcame many 
difficulties, and several of the old Dutch towns in the 
interior have an ample stream «f water flowing along the 
centre of each street. But if the difficulty is to be coped 
with on a large scale, it can only be by the introduction 
of plenty of capital and the employment of the highest 
engineering skill. Although, as we have said, the rain- 
fall gives at times an ample supply, it is most difficult to 
effect its storage so as to be available during the long 
intervals of intermittence. The soil is very unsuited to 
the retention of large bodies of water pre as form the 
extensive artificial inland seas created in India, and it is a 
most difficult question todecide how the superfluous supply 
can be made available at all times and seasons. It is only 
when a very considerable depth below the ground surface 
has been reached that strata are found capable of retain- 
ing water, and in many localities it is doubtful if any 
amount of supply can be stored save in reservoirs con- 
structed at such low levels. To build reservoirs under 
such conditions mu-t of course entail a vast expenditure, 
and to that initial expense would have to be added the 
cost of raising the water as required. We should say that. 
water supply on any large scale which had to be secured 
under such circumstances must be almost prohibited. 
There is a great ging therefore yet to be solved in 
South Africa which must tax to the utmost the ingenuity 
of our engineers. Until the means‘are found for suc 
solution the country can hardly develope at the rate or 
to the extent of which it wou!'d otherwise be capable. The 
conditions we have named extend over the greater part 
of the length and breadth of South Africa. The coal dis- 
coveries to which we lately made reference must, of course, 
as they widen, greatly aid towards overcoming the difli- 
culties to be dealt with, but even the supply of coal, and 
the power available through it of raising water from great 
depths, can scarcely overcome the main obstacle—that of 
difficulty of storage in large quantities. Waterproof 
floorings over the extended area og nv out of 
the question. Some means must be discovered by which 
the natural unsuitability of the soil to water storage may 
be remedied, either by surface burning or some other 
means, if the intermittent rainfall of the country is ever 
to be utilised to the extent necessary to ensure profitable 
working to the many iadustries for which our South 
African colonies are in other respects titted. 





HULL RAILWAYS AND DOCKS, 


Some months ago we commented in THE ENGINEER on the 
p°sition of the Hull and Barnsley Railway, and pointed out the 
evident fact that the company could not long drift as it 
was drifting. There has been since full justification of those 
remarks. Two Bills proposing to deal with Hull docks and rail- 
ways have been deposited, and unless there should be some com- 
promise, it is evident that there will be a very heavy fight in 
the session that now approaches. One of the two mea- 
sures contemplated is a measure for allowing a working 
agreement to be made between the Hull and Barnsley and the 
Midland Railway Companies. The second is a Bill which pro- 
poses to give power to the Hull Dock Company to lease or sell 
its undertaking to five or six of the chief companies entering 
Hull or having running powers thereinto. The Hull Corpora- 
tion, which has a financial interest in the Hull and Barnsley 
Railway, has decided to oppose both Bills, so that a fierce fight 
seems imminent. This is to be regretted in the present position 
of the Hull and Barnsley Railway, for it is evident that the cost 
of a Parliamentary fight, as far as it is concerned, will only 
remove further off the period when the line will be able to pay any 
dividend to those who have invested capital init. At the date 
of the last report the company had large sums overdue and 
unpaid on its debentures and debenture stock, and it did not seem 
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within reasonable distance of paying off any part of this, though 
its revenue increased considerably last year—the strike in the 
Northumberland coal trade benefitting it considerably, and the 
larger importation of goods also swelling its coffers, But it is 
still increasing its indebtedness to the bondholders, and it must 
be long before these can be satisfied, for there are prior claims, 
The terms of the agreement with the Midland Railway have not yet 
become public, but it is evident, on the one hand, that that great 
company could work the traflic cheaper and better than could a 
company plunged in financial difficulties, and on the other it is 
certain that as it would have to work the traffic in the interests 
of the shareholders as well as the public, its rates would be fairer 
than those that conld now be chargeable by a company which 
pays no dividend, and which has thus only to meet the working 
expenses, The fight is of interest to large numbers of share- 
holders in all the companies interested, and to the general public 
also; for it will probably decide the important question whether 
when a line is unsuccessful—unsuccessful that is in the direction 
of paying a dividend—it is desirable or not that it should pass 
into the hands of surrounding companies, or one of these, so 
that it would be a line worked for profit as well as to serve 
trades and districts, The competition that now exists is not 
likely to exist much longer, but in what way it will terminate it 
is very difficult to say. The contest over the bills, however, will 
be watched with interest, 


A SHIP CANAL FOR SHEFFIELD. 


MANCHESTER leads the way, and Sheffield fain would follow. 
Land carriage kills the heavy trades, which cannot be retained 
inland unless makers have cheap and easy communication with 
the sea, The rail trade, once so important in the Sheffield dis- 
trict, has gone; and it is feared that tires, springs, axles, and 
similar goods may go also. How many people realise what was 
lost when the late Mr. George Wilson, with his accustomed 
sagacity, recognised the inevitable and initiated the bold policy 
of transferring the manufacture to the coast? The Dronfield 
Steelworks, which were the first to be moved, meant the lifting 
of nearly 1000 workpeople from the Derbyshire town to the 
Solway shore ; it represented a loss in carriage rates to the 
Midland Company of £100,000 a-year, and it practically para- 
lysed the township for a time. Two thousand tons a-week were 
turned out there; now, the bare walls are all that tell of the 
former busy scene which at night glared upon the Scotch 
Express as it climbed the hill from Chesterfield. But Dronfield 
was only the beginning. The wages paid there would represent 
some £500,000 a-year. (Quite as much would be paid by two 
firms in Sheffield, and a third would represent another £500,000. 
Ship plates, boiler plates, and merchants’ plates, which include 
locomotive and stationary engines, would represent another 
£500,000. A few ship-plates are occasionally made at Sheffield, 
but in the boiler plates the Glasgow competition is too strong. 
If the axle and other railway material goes, to what can we 
turn! It is estimated that in the various departments con- 
nected with railway work at least 4000 hands are employed. 
What will become of these workpeople, and what of the shop- 
keepers dependent upon them for custom! The remedy is, an 
easy and inexpensive outlet to the sea—a canal capable of taking 
200-ton ships, which would bring the raw material to Sheffield 
and take the finished product to the vessel in whatever port it 
was to be found, thus avoiding all the heavy expenses of tran- 
shipment. A waterway to Goole would effect this, and there 
are people sanguine enough to believe it can be done for 
£1,000,000. One thing is certain—unless Sheffield carves out a 
clear course to the sea she must, sooner or later, say ‘“ good- 
bye” to most of her heavy business. 


THE DELAGOA BAY RAILWAY. 


the advisability of Great Britain acquiring the territory through 
which the newline of railway constructed by the Portuguese runs 
towards the Transvaal was immediately followed by a liberal 
discussion of the subject in the columns of our daily contempo- 
raries. In that discussion it is not our intention to share ; but 
sinee it took place information has reached us which, while it 
certainly does not nullify our recommendation, at least makes 


wide and rapid stream, running between precipitous banks. The 
cables at first laid down were completely destroyed by the force 
of the stream, and it was found impossible to establish communi- 
cation by their means, A détour of twenty miles discovered a 
possible crossing place for aerial wires. A cable of steel wire was 
specially made by Messrs. Siemens, of London, composed of 
seven strands, each 0°145in. in diameter. This cable weighed 
64 tons, and had a breaking strain of 15,000lb. To reach its 
destination it had to be carried in carts over 130 miles of very 
rough and mountainous country. When erected its horizontal 
span was 4648ft., the height of the two supports being 447ft. and 
737ft. respectively above the river bed. As it now hangs the 
vertex of the curve of suspension is 78ft. above water-level. 
The work of erection has been carried out by Mr. A. de Linde, a 
Danish engineer, under the direction of Mr. C. Poalsen, Assistant 
Director of the Chinese Government telegraphs. The sole 
instance of a greater existing span referred to above is one over 
the river Kistna, at Bezarrah, in the Madras Presidency, the 
span of which is 5070ft. The work of telegraph extension in 
hina, after it leaves the vast alluvial plains of that country, is 
evidently one involving the exercise of high engineering skill. 
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The Final Results of the Triangulation of the New York State 
Survey, with the Eleventh Report of the Commissioners of the 
State Survey, 4to., pp. 214. Weed, Parsons, and Co., Albany, 
N.Y. 1887. 

Tue American Geographical Society, which was founded 

in 1852, made an examination in 1875 of the existing maps 

of the State of New York through a special committee, 
for the ye! a of impressing upon the Legislature the 
necessity of substituting something more in accordance 
with the wealth and position of the Empire State than 
the old chain and compass surveys, made through the 
woods nearly a hundred years ago, for parcelling out tracts 
of land to settlers, Asa result of the application an Act 
was passed in 1876 appointing Commissioners to conduct 
the survey, which was carried on until 1884, when the 
office was closed for a time, owing to the failure of the 

Legislature to furnish the necessary appropriations, and 

subsequently only a small sum has been granted in order 

to adjust the observations and prepare the results for 
publication. The result of the work up to the present 
time has been the completion for about two-thirds of the 

State of the costly, but absolutely necessary, primary 

triangulation, which makes but little show on paper for 

the money expended. The Commissioners therefore 
recommend that the work should be so far extended as 
to allow of a complete topographical survey and finished 
map being constructed of at least one county, in order to 








show to the Legislature and to the people what is sought 
to be accomplished for the entire State. The work of the 
survey has been in part complicated, though no doubt 
greatly assisted, by the existence of two other systems of 


| triangulation, conducted independently of each other by 


the Federal Government, namely, that of the United 
States Lake Survey in the western part of the State, 
extending along “Lake Erie and Lake Ontario, with a 
minor system following the St. Lawrence river, and that 


| of the Coast and Geodetic Survey whose system of triangu- 


| that of the Lake Survey in 1883. 


See ‘ | length and azimuth between the two were remarkably 
A SUGGESTION contained in a recent article by ourselves as to | 


lation was extended across the State toa connection with 
The discrepancies in 


small, and although the Coast Survey triangulation was 
nearly 300 miles from the nearest measured base, the 
mean discrepancy in length was about 1 in 53,000, and in 
azimuth about 5sec. In the final reduction of the State 
Survey triangulation, the difference between the Federal 


| surveys has been harmonised by an approximate method 


it certain that no immediate danger is to be apprehended to the | 


interest of our colony of Natal from any reasonable delay by | 


our authorities. According to the Gold Fields Times, “a hitch 
appears to have occurred in the construction of the Delagoa Bay 


Railway which may result in the almost indefinite postponement | 


of the completion of the line to Pretoria.” It appears that 
there has been a misunderstanding as to the precise locality of 
the Transvaal boundary. The contractors for the railway were 
bound to carry it to the line originally held to have constituted 
that boundary ; but it now appears that to reach the real 


| 


frontier a chain of mountains has to be either passed or pierced, | 


the works for which would be of a most leviathan description. 
Until this be done, the terminus of the line must remain where 
it is, “ina fever swamp inaccessible to transport wagons by 
reason of the unhealthiness of the district.” The only existing 
wagon pass through the mountain chain referred to lies some 
twenty miles to the south of this terminus, but the Zimes of 
Natal says that now the fever season is on “ no transport rider 
would risk his life by travelling that road.” 


INLAND NAVIGATION PROJECTS, 


THE connection of Birmingham by waterway with the sea is 
considered as one of the most important questions at present 
under consideration by those of the Midland trades. Threeschemes 
are under the consideration of manufacturers, each possessing ad- 
vantages of its own, and each receiving the approval of the various 
municipal authorities affected by the scheme. Two of these 
proposals—-toconstruct a canal to Bristol and another to the North 
Sea—have been explained in THE ENGINEER; but the third, 
though having been mooted long before the others, has not been 
made so generally public. It is proposed to improve the present 
waterway system between Birmingham and London by so 
enlarging the existing canals as to allow of the passage of 
powerful steam tugs and barges of from 30 tons to 40 tons 
burden. The completion of this work would entail, it is esti- 
mated, an expenditure of from one and a-quarter to one and 
a-half million sterling. The Birmingham Corporation have been 
approached with a view to their co-operation in the guaranteeing 
of the interest being secured. A Committee was appointed by 
the Cor; oration to consider the proposal. That Committee, 
which is considering the rival schemes, have not arrived at 
a decision; but, should their opinion be in favour of direct 
communication with the metropolis, arrangements will be 
made for securing the necessary Parliamentary powers. 


THE ELECTRIC TELEGRAPH IN CiAINA, 


A reaT in the suspension of telegraph wires has just been 
accomplished in the Celestial Empire, which we believe has been 
su 
province of Chih Li of that country, had to be crossed. 
river when at flood is tem miles broad ; but it is at all times a 


due to Professor T. W. Wright, of Union College, the 
details of which are given at length. When this is done, 
the State Survey observations were adjusted piece by 
piece, and the final mean error of an observed angle was 
determined at + 1°6sec. This compares favourably with 
similar angular errors in other countries, which are stated 
by Jordan to be— 


In the Bavarian triangulation... ‘a + 1°81 sec. 
In the Ordnance Survey triangulation ... + 2°21 sec. 
In the Prussian triangulation ... + 0°62 sec. 
In the Danish triangulation + 071 sec 


The body of the report, which is prepared by Mr. O. S. 
Wilson, the assistant in charge, is accompanied by a 
detailed list of the stations, with their geodetic positions 
and altitudes; but the most interesting matter is con- 
tained in the appendices, which describe the operations 
in considerable detail from the first reconnaissance for 
fixing stations to the final observing at the principal 
points. In the eastern portion of the State the ground is 
both mountainous and well wooded, and the choice of 
stations requires considerable judgment. The description 
of the method in which station platforms are built upon 
high tree-tops is exceedingly interesting, and we regret 
that it is too long for quotation. Not the least of the 
difficulties in the beginning of the work seems to be the 
doubtful value of the testimony of the native farmers 
“as to what can be seen from the top of a hill from which 
a native sees more than anyone else can.” The value of 
the station for observing purposes is tested by means of 
a heliotrope—or heliostat--which can be effectively used 
on lines twenty to thirty miles long in moderately clear 
weather. In addition to its use for station purposes, the 
heliostat may also be used for signalling between observing 
parties-—a point of some importance, as in places stations 
thirty or forty miles distant require from three days to a 
week for communication by letter. 

The principal observing instrument was a 12in. theo- 
dolite, made in 1877, by Fauth and Co., of Washington, 
which, however, suited subsequently through the hands 
of several other instrument makers, both in America and 
Europe, for alterations and improvements, the most im- 
important of which seems to have been the addition of 
an eye-piece micrometer by Alvan Clarke and Sons, of 





but in a siagle instance only. ‘Lhe river Luang, in the | 
is 


Boston, which facilitated the observation of very faint 
signals. The mean error of a single observation by the 
method is given as follows :— 
For one bis2ction of a pole, mean error ,.. 
” telescope 
ost lamp 


l-lin. range 5 Oin. 
2m, , ¢2in. 
1‘3in, 4°8in, 
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For measuring zenith distances a 12in. theodolite, by 
Troughton and Simms, reading by microscopes to single 
seconds, has generally been used. Two 8in, reflecting 
instruments, without vertical circles, by the same makers, 
have also been largely used during the later years in the 
general triangulation. The author considers that the 
improvement in the construction of these instruments 
renders them equally valuable for observing purposes 
with the larger theodolites with circles up to 36in. in 
diameter, which were used in the earlier trigonometrical 
surveys. In the case of one of the 8in. instruments, the 
error of excentricity between the centre of motion and 
that of the divided circle was determined by a method 
described in the United States Coast Survey Report for 
1861, and found to be about 5;3,,in., which would cor- 
respond to an error of only 1°9 sec. in are, supposing the 
reading to be taken on one side of the circle only. Night 
observations were only made during one year of the 
active operations, but the results obtained were so satis- 
factory, that the author considers that they will be 
brought into general use for the future. For long lines 
the Coast Survey had previously used magnesium wire 
burnt in the focus of a parabolic reflector, which gave a 
very good light, but is expensive in use. The State 
Survey has found a l4in. locomotive head light, burning 
mineral oil, to be a perfectly effective signal on a line fifty 
miles long, and cheaper lanterns using cast glass Fresnel 
lenses, from 12in, to “— diameter, costing when com- 
pletely equipped 12 dols., were used on lines of thirty 
miles and under. 

Measuring angles at night is slower work than in the 
day time, but a large number of observations may be 
obtained between 7 p.m. and midnight, which is usually 
long enough to tire out the observer. In fact, it is a 
matter of endurance rather than “ seeing,” as the summer 
nights are mostly clearer, and there is less wind, as a rule, 
than in theday time. Observing is very fatiguing work 
to the nerves and muscles, as no appreciable weight can 
be put upon anything touched, and constant care must be 
exercised to keep the body or feet from touching the 
instrument or its stand. With regard to the latter it is 
important that in setting up the instrument the telescope 
shall be at the level of the observer’s eye, so that he may 
stand erect with his head vertical when at work. Stand- 
ing on tiptoe or stooping are alike prejudicial to good 
work, which is sufficiently tedious even under the most 
favourable conditions. Final appendices describing the 
position of the boundary measurements in detail and 
tables containing the elements of map projections, within 
the area surveyed, conclude the volume, which is a very 
interesting contribution to technical geodetic literature, 
and much of the working detail is likely to be of value 
to those who may have to undertake similar operations in 
the colonies. As regards the final map, we gather from a 
letter from the Director of the United States Geological 
Survey that it will probably. be constructed on the scale 
of lin. toa mile to be in accordance with similar mays 
now in progress in the adjoining States of Massachusetts 
and New Jersey. The cost of such a map is estimated 
at about £2 10s. per square mile, of which one-third is 
chargeable to triangulation and two-thirds to topograpbi- 
cal work. Before leaving this subject we must not omit 
to mention that the.work was organised and carried on 
until June, 1885, under the direction of Mr. J. T. Gardner, 
one of the veteran topographers of America, who has 
been employed on similar work in the laying out of the 
international boundaries of the United States, and in 
much of the work done in the Western States and the 
Rocky Mountains. 
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NAVAL ENGINEER APPOINTMENTS. — The following appointment 
has been made at the Admiralty :—William Cook, chief engineer, 
to the Garnet, reappointed on promotion, to date December 2nd, 
1887. 

RoyaL National LIFEBOAT INSTITUTION.—Last year the com- 
mittee of this Institution, being anxious to obtain the best designs 
for propelling lifeboats by mechanical power, decided to offer a 
gold and a silver medal for models and drawings of a mechanically 
propelled lifeboat, and for a propelling power suitable for the 
existing self-righting boats of the Institution. In response to this 
offer, on the 1st October last, a considerable number of drawings 
and models were sent to the Institution under cypher. The 
designs were submitted to Sir Frederick Bramwell, F.R.S., Sir 
Digby Murray, Bart., of the Board of Trade, and Mr. J. IJ, 
Thornycroft, the three judges appointed by the committee, and 
who ere not in any way connected with the lifeboat service. These 
judges have now decided not to award any medals. It may there- 
fore be concluded that none of the proposals were suiced to the 
requirements of the Institution, and that the prospect of having 
lifeboats propelled by mechanical power is still in the distant 
future, 
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THE WATERTOWN ARSENAL TESTING 
MACHINE. 


THE great testing machine at the United States Arsenal at 


Watertown, Mass., in the environs of Boston, is properly considered | 
A long description of | 


one of the engineering triumphs of its day. 
itis given by the Scientific American, which commences by saying 
that a machine which will break by tension a 5in. bar requiring 


350 tons stress, and immediately after the strain and shock of | 
recoil due to this performance will break a horse hair, and indicate | 
perfectly the required rupturing tension of 1 1b., must be mechani- | 
Our contemporary then goes on with the somewhat | 


cally perfect. 
apocryphal story about the Emperor William’s watch, which 
we need not reproduce. With the Watertown machine a com- 
pression of 1,000,000 lb. was first produced, and immediately 
afterward eggs and nuts were cracked and violin strings stretched. 
By the very peculiar construction of the indicating apparatus, 


friction in that part seems to have been almost entirely done away | 


with. The single resistance left, as regards its registration, is the 
molecular friction or stiffness of very thin metal plates, which have 
only to yield to an infinitesimally small extent of motion or 
flexure. 

_The machine was designed aocording to the ideas and inven- 
tions of Mr. Albert H. Emery. It was built at the works of the 


Ames Manufacturing yo ag of Chicopee, Mass. The principal | 
lb. of gun iron, were made at the South | 
Boston Ironworks. The’forgings in steel and iron were produced | 


castings, embracing 80, 
at the Nashua Iron and Steel Works. The finished metal work 
includes bronze, cast and wrought iron, and steel. 
casting weighs 14,0001lb., while of some pieces a great number 
would be required to weigh a single ounce. The cost to the 


United States Government isstated as follows: 
Dols. 

Machine, with pump and accumulator $1,500°00 
EES Sy oa nb Nowe be pe 4,000°00 
Foundation and accumulator pit 4.083°77 
Travelling crane Sas eae 2,981°23 
Steam pipes for‘heating building 439°52 

43,004°52 


It was completed in 1879, and is said to have cost the contractors | 


more than double the above amount. The machine works by 


hydraulic pressure for heavy strains, while for light ones, and 
especially for such as require a very large range for stretching or 


The largest | 


contracting, screw power can be effectively applied. The apparatus 
in general is thus arranged: A line of rails carries a travelling 
ram, which produces the stresses. This is mounted on wheels that 
fit the track. To move it, screws that run parallel with the track 
are provided. These are held by an immensely strong abutment 
at one end of the machine and by simple uprights at the other. 
The travelling ram is provided with nuts on each side, through 
which the screws pass. By turning these nuts the ram is 
moved backward or forward. At one end, where the abut- 
ments are situated, and attached to them, are the weighing 
platforms. These act upon fourcylinders and pistons forming 
rams, but of very slight play. The axes of these cylinders 
are horizontal. The space between piston and cylinder 
| head is filled with glycerine and alechol. When a piece of metal is 
| tried in tension, it is clamped to the ram and also to the weighing 
platform. Then the hydraulic pressure is turned into the pressure 
cylinder. The amount brought to bear at any moment is ascer- 
tained, not, as would normally be done, by noting the gauge con- 
nected to the pump cylinder, but by noting the pressure produced 
within the four cylinders between the weighing platforms. The 
motion of the pistons and cylinders is infinitesimal. They have no 
packing. The pistons are held concentric, and without touching 
the cylinders, by brass diaphragms. Being without sensible motion 
and without friction, the pressure within them indicates the exact 
stress to which the trial sample is subjected. When a piece is to 
be subjected to compression the clamping is dispensed with, and 
the opposite end of the weighing mechanism is acted on, so that com- 
pression is still produced within its cylinders. In other words, a 
| travelling ram is arranged for the adjustments of length, and this 
ram, when in action, is secured in place and made to work against 
a highly sensitive hydraulic dynamometer. 
| Pressure is produced by a steam pump working on an accumu- 
| lator. The pressure in the weighing cylinders is communicated by 
| reducing levers and hydraulic cylinders to an elaborate weighing 
mechanism. For certain classes of light strains of extended longi- 
tudinal range, as in Manilla rope testing, the screws alone are used 
| to produce the stress, By it a stress of 1,068,000 lb. in compression 

or 801,1001b. in tension can be produced. In normal working 
| pieces 30ft. long can be received ; but by:a special arrangement, 
| pieces 31ft. long for compression, and 37ft. 3in. for tension, can be 
introduced. 

The ram or straining cylinder has an internal diameter of 20in. 
and a stroke of 24in. The piston and rod are in one piece, turned 
up from a single forging. e cylinder is lined with rolled copper 
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| to prevent the sperm oil used as filling from penetrating into the 
| pores of the iron. Cup leather packings are used to prevent leak- 
| age. The screws that hold the ram in my and which receive 

the full strain and transfer it to the weighing platforms, are 8hin. 
in diameter, measured to the outside of the thread, They are 
threaded with a truncated V thread, two to the inch, and are 48ft. 
long. They are horizontal, and parallel with the rails, are 50in. 
apart and 47in. above the floor. Their diameter, from end to end, 
calibrates within ;;4,;in. Intermediate supports are provided, 
which can be swung up, so as to secure them from vibration or 
bending. On each side of the ram are the nuts which work on the 
screws and move it. These nuts are rotated by a “live head” 
bolted down to the foundation at the further end between the 
tracks. This resembles in general appearance a lathe head, and is 
worked by a straight or crossed belt, according to the direction of 
motion that may be required. It turns a long shaft, which can be 
seen running between the tracks close to the ground, and which is 
as long as the track. A groove is made in the shaft extending 
along its entire length. Bya feathered wheel and connecting gear 
carried by the ram, the nuts are rotated so as to move it back and 
forth. The nuts are allowed a play on the screws of ;?,in. They 
are made of bronze. The ram is carried by a truck moving upon a 
track. The latter is made of cast iron, laid in sulphur, and bolted 
to the foundation. 

At the end nearest the front of the picture are shown the scale 
platforms and abutments, In them the screws are held. A space 
is seen between the two platforms. Within this space are placed 
the four weighing taken. When the stress comes upon the 
sample the screws are drawn or thrust, as the case may be, and 
the weighing platforms are pressed together. This tends to com- 

ress the weighing cylinders with their pistons. The free space 
Loewen the cylinders and pistons is filled with a diaphragm of 
brass an inch thick. This keeps the piston centred and true in 
the packing. The extreme range of motion is zfzin. The 
interior of the cylinders connects by a copper tube, yyyin. 
external diameter, with another smialler cylinder and piston, 
placed with its axis vertical within the scale box, and to one 
side of the machine. This pipe and smaller cylinder are also 
completely filled with the glycerine and alcohol mixture. The 
piston of the smaller cylinder actuates a lever, which, in its turn, 
connects with the scale beam on which the weighing is executed. 
This portion embodies in its general arrangement the principles 
that obtain in platform scales, with one distinguishing point of 
difference from ordinary practice. No knife edgesyare used. In 
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their place thin strips of steel, called fulcrum plates, are employed. 
These vary in thickness from yin. down to yyszin. They are 
either set into or clamped fast to both members of the system. 


To illustrate this method, 
\ 
ISS 
practice knife edges would be 


the first lever connections are 77 
shown in the cut. A repre- Yy 
sents the end of the lever. YY 
At ais a fulcrum plate which 
FULCRUM PLATES 
used in both these places, _ 


These particular plates are jin. thick, and are bedded ;%zin. in 


the metal. As the large lever is pressed upward it communicates 
pressure, reduced proportionately to the ratio of the length of its 
arms, to the scale beam by a vertical rod. It will be seen that the 
infinitesimal movements of the pistons and original weighing 
cylinders are increased ee: Above the scale beam is 
placed a long index beam, which stil] further multiplies the extent 
of motion, so that a range 420,000 times greater than that of the 
pistons between the weighing platforms is obtained. From the 
scale beam four rods depend, also suspended by fulcrum 
plates. By handles worked from outside the scale beam case, 
weights are added to or removed from these rods. On one rod 
from 700,000 lb. to 100,0001b. are weighed in 100,000lb. at a 












transmits the thrust from the 
smaller cylinder and piston 
just spoken of. Connected to 
the stationary abutment, B, 
a second fulcrum plate, at b, 
is provided. In ordinary 















THE ACCUMULATOR OF THE TESTING MACHINE. 


time ; on the next, from 100,000lb. to 10,000 lb. are weighed by 
10,000 lb. increments; on the next, from 10,000 lb. to 1000 Ib. are 
weighed by 1000 lb. increments; and on the fourth rod, from 
1000 lb. to 100 Ib. are weighed by 100 lb. increments, A rider is 
provided that slides along the scale beam and weighs by single 
pounds up to 100 lb. This gives a maximum of less than the full 
capacity. To obtain this a large counterpoise is removed, which 
adds at once 200,000 lb. to the effectual weights. The extreme 
range of play of the index need not exceed a fraction of an inch, so 
that the movement of the weighing cylinders and pistons is quite 
inappreciable. As Mr. Holley, in his graphic paper, puts it, a 
motion of ,$5 of an inch at the end of the index under the influ- 
ence of a strain of 1 lb, would indicate a motion of gyqqsaqnin. of 
the weighing pistons. The flexure of the fulcrum plates is also 
very slight. The accuracy of the machine hinges on these points, 
as by this absence of extended motion the resistance due to 
rigidity of fulerum plates and diaphragms is done away with prac- 
tically. There is no friction, properly speaking, in the system. 
The scale beams are finished in the best manner, and all their prin- 
cipal parts are nickel plated or gilded. They are enclosed in a 
glass case, 

The original power is derived from a steam pump. The steam 
cylinder is of the Knowles pattern, but has the piston-rod extended 
through the back cylinder head. One end of the rod works a 
pump of lin. diameter, the other a pump of jin. diameter. 
Cocks are so arranged that either the small pump alone may be 
used as the source of power for high pressure or both together 
may be employed, giving a lower pressure equal to that due to the 
larger one. Both pumps are of brass, and are double-acting. The 
ee force sperm oil into the working cylinder, an accumulator 

ing used to secure steady action. This structure is of the usual 
type. It has two concentric rams, one of 10in., the other of 5}in. 
diameter. Either can be made the efficient one, It carries 
a central square wooden beam, to which the weights, com- 
posed of brick and mortar masonry, are keyed. These 
weights are in three parts, and can be used singly or com- 
bined. By utilising the combinations of rams and weights, a 
pressure varying from 300 1b, to 34001b. per square inch can be 
secured, covering a range of total pressure of 119,4001b. to 
1,068,000 lb. on the large or compressing face of the piston of the 
straining cylinder, and of 89,500 Ib, to 801,100 1b. on the small or 
tension face. The small face is the one reduced in effective area by 
the piston rod, The accumuiator is provided with a safety valve to 
prevent any possibility of the rams being driven out of the cylinder 
of the accumulator. The clamps for holding samples that are to be 
strained in tension are hydraulic. Their jaws are forced together 
by the pressure of the accumulator. Gauges are provided for 
showing the pressure they exert. 

Owing to its great size and power, this machine can be used for 
large samples. Examples of its utility in this direction may be 
cited. A link of iron, 5in. in diameter, was broken at a total pressure 
of 722,800 lb., giving way with a loud report. Its diameter at the 





breaking surface was slightly diminished. This reduced to a break- 
ing strain of 36,000 lb. to the square inch, Yet the piece was sup- 
to have a tensile strength of 60,000lb. Another piece of 

ron, turned down to 3§in. diameter, broke at a tension of 37,0001b. 
to the square inch. The same metal in a lin. bar had stood a 
50,0001b. strain. At the beginning of the present year 14,000 
specimens, principally for Government work, had been . 
ese ran from the finest wire up to full-sized members of engi- 
neering structures. From 1 lb. to 800,000 lb, stresses were applied. 


Some specimens were less than lin. in length. Upward of 
320,000 Ib. of material had been tested to destruction. Brick piers 
and wooden posts have been among the objects tested. Elaborate 


sets of calipers and all necessary accessories are supplied for testing 
elongation under stress, and other factors and data. 

The absence of friction in the weighing apparatus is shown 
strikingly in the case of small strains. A horse hair producing a 
strain of 1 lb. will affect the index. Yet to do this the weighing 
platforms and other mechanism theoretically have to move. The 
weight of metal put in motion thus by so slight an agent is 
24,000 Ib. A paper by the late Alexander H. Holley, giving a 
general description of the machine, is printed in the ‘‘'Transac- 
tions” of the American Institute of Mining Engineers for 1879; 
and a technical description, with outline drawings in projection, is 
given in the annual report of the Chief of Ordnance, U.S.A., for 
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STAMPED STEEL MOORING AND MARKING 
BUOYS. 

THE accompanying engravings illustrate a new form of stamped 

steel mooring or marking buoy made by Messrs. Campbell and 





Schultz. Some are made of two hemispheres rivetted together, 
others are hemispheres or ovoids connected together by a beaded 
rim of the section shown in Fig. 2,a diaphragm plate being inserted 





CAP SOLID FORCED 





and held by the same joint. These buoys are put together without 
any rivet holes, exce:t those necessary for the cap holding the 
mooring cap, as seen in Figs. 1 and 3. 








THE DRAUGHTSMAN’S ProvipENT SocreTy.—A general meeting 
of dranghtsmen, for the purpose of formally establishing this 
Society, was held in St. James’s Hall, Piccadilly, on Monday, 
the 9th inst. The chair was taken by Mr. W. A. Chambers, the 
permanent chairman of the Society, who in opening the discussion 
stated that several members had been added to the original com- 
mittee to bring the number up to the full complement of twelve. 
He had been connected during his life with committees for many 
other purposes, but had never met a body of men who had taken 
up the matter in hand so thoroughly or so conscientiously as had 
those who had associated with him in this movement, and who in- 
cluded representatives from all the greatest branches of the pro- 
fession—viz., architects, civil engineers, mechanical engineers, and 
surveyors, in addition to one, a draughtsman employed by a firm 
of stained glass designers. After considerable discussion and 
many suggestions, the name of the Draughtsman’s Provident 
Society had at length been decided upon as being at the same time 
comprehensive and short. He stated that application had been 
made to the Registrar of Friendly Societies for registration under 
the Friendly Societies’ Act, but that his consent was not an abso- 
lute necessity before the commencement of the Society, so that it 
might be considered that the Society was in full working order 
from that evening. He stated that over 150 = for 
particulars had come to hand, including one from Russia; and as 
an instance of how widely known the Society had already become, 
he stated that one gentleman connected with the committee, who 
was recently travelling on a Scotch railway, got talking in the 
train with a perfect stranger, who proved to be an architectural 
draughtsman, and who drew his attention to a capital new Society 
which was now forming to relieve draughtsmen in cases of dis- 
tress. He concluded by specially thanking the technical press for 
the prominence which it had given to letters upon the subject. 
Mr. J. Brindley pointed out the necessity which existed for the 
formation of the Society, drawing particular attention to the relief 
it would afford to members in case of sickness, and then moved 
that a society be formed, to be called ‘‘ The Draughtsman’s Pro- 
vident Society.” This was seconded by Mr. R. W. Coventry Dick, 
who drew attention to the fact that no special precaution had 
been taken in cases of suicide, so that even in such cases the life 
assurances contributed for would be paid. Mr. Ernest Farman 
supported the resolution in a few words, and it was then carried 
unanimously. The secretary, Mr. G. A. T. Middleton, then read 
the suggested rules, and it was proposed by Mr. 8S. H. Egan, and 
seconded by Mr. P. Dunlop, that they should form the rules of the 
Society. The passing of the rules included the committee for the 
first year. Some considerable discussion arose as to whether the 
limit of age should not be raised from thirty-nine to forty-nine, 
and at length it was decided that this should be done, a special set 
of tables of assurances being arranged pending the acceptance of 
the alteration by the Registrar of Friendly Societies, the speakers 
being Messrs. Dick, Davies, Brindley, Peccaver, Pickering, Edgar, 
Farman, and Griffin. Votes of thanks to the Society of Architects 
for the use of their rooms, and to the Chairman and Secretary, 
concluded the proceedings, stress being laid upon the fact that 
there was no connection whatever between the Society of Archi- 
tects and the Draughtsman’s Provident Society, the room having 
been lent for the preliminary meetings, while the offices would in 
future be situated at 36, Leathwaite-road, Battersea Rise, S.W., 
and the organisation would thereby become perfectly independent. 





MILITARY RIFLES. 





From an essay on “The Development of Power in the Modern 
Military Rifle,” by Lieut. Beverley W. Dunn, of the United 
States Artillery Corps, we take the following table, which 
explains itself :— 


' 
| 
i 
| 






































nD 2 aah Qa 
op |G EEGEFERSSEPOFES 
& BAe & 8 eae 336 gee 
SHe|SSESESERSTER TERS E 
= 
BCIQR BS 6 e¢gnt ® e288 
gé pen Segre Sas: § Fan 
See i ams tS SRDSSSE' KRESS 
PPS aS bse * se S>S4@eaq. 37: = 
seein be Sar - 3S ae ian 3. 8 = 
Bbe|S a asBn Ee z 2 
Bm | > “ao ats < § 
ae} ~ — z 

se oe. 2 z = 
oe --: & St © 

a . _ =~ rr 
Be! i 3 a 
Mey - ee ee ices 2: a Cee 
ees | = a “ieee 
S ie Le] ho = ™ se 
|p ga a 72 Ke a + 2 2 Z 7 g 4 og Ky 
S = aR SSE CRE SE ow 3S 8 
aan ecoerereBe SRBaeaerxet KeScye 8S 
sé SB - Sees ee £56 8 2 
6° Sa As ee Oe a Be re] 
= | ees nals = ge ee S 
fa aa a: = ° ' 2 
See) 8 cS E f= | = 
nee |e 4 ae g 
4en| @ SS ia a 
mA |. 228 

Pans < 

oe e . 
Bae 
BRS 
gee] . : Satay 2a oi ‘ 
a4 ~ ~_ Pree ee er ke OO wD Hw 2 
& Soe eet aes Se aS eas = = 
2 SEES & epetweeaae 5 
gee 
po 
Gb) eee eee aoe e to 
eR eR Se RO mh mh wD DS 09 — Sa 
ese \|, eo oe oo, m mT RF 

ee ° ae w oO em i 
orm — 
as 

g HD ea a2 Oo - So PA . 
gee SRNISNAZNAVSENE S& « Charge. 
Eee o (Grs.) 
ack | 
“Se | 
Fee | Bullet 
ee te > : > ullet. 
eS$.|2eeeee Beeee to t to & 
gee|SZEZAZSSEERESEES | crs) 
Re 

aor P 
Se SBVUSSEGSESHRES!I ERB o Cartridge. 
— e@eoaonwdoqss& = & g t - > tw (Grs.) 
ace FSGeGOaaRSOAES Ge = fe 
| 2 hee = 
8 Ep 
$16 to to prw wtp th eo oe Length 
rerlas eee owe we ea = bullet. 
R f= cwUnNoOnDNWN SO - *- OF = ,. (Cal.) 

i = - ee wewewewewewebeew = et 
NEI SBSBGSE FSF SF SaGe we ; - Twist, 
5 = er tos Say catte a : : . 
Fe Sseessaeszeers! |g] cnehes) 

4 ; 

§ 

elec eerere rere ec ees | lal 

st = <1 & ts Saskes velocity. 
BE =assus ES SER8SE SE (f. 8.) 
SN hindi toi to de oe oit Sen eres Muzzle 

> > So ¢ 7 

si Se 8 SRESEBERERES zB & energy per 
ate Se te ee ee ee oe a ee ee | oe 
SEL RMAOMH AON CASA Hae pds.) 
te : 
a Remaining 
iS g ge wpe Pere ee Ae energy per 

x =e fo a & os = 

BE SEES SPCASBRSESEaaAS eal. 
4 a) ao aa SS aK ww 8 | 1000 yards. 
= (ft. pds.) _ 
FE Remaining 
ak —~ ee Be energy per 
“Si/SUBABSRSBSESRSASS unit circum 
Fela sa ae eS st } aw & & 3 | 2000 yards. 
es (ft. pds.) 











The changes that have been made in military small-arms are 
shown by a comparison of this with the following table from a 
work by M. Mangeot, a French officer, published in Paris in 
1860, which Mr. Dunn has reduced to English weights and 
measures, adding a computation of atmospheric retardation :— 
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England .. Model 1853 o77 | 519°14 | 4-492 | 68 | 1°47 | 7 
Austria... .. S'pshooters’ rf.) “547 | 450 | 4°656 | 62 | 1°84} 62 
Spain ..| Model 1852 598 | 448 5*602 | 69 | 1°73 | 63 
] io = a 
United States S'pshooters’ rf.| °535 | 501 =| 4001 | 76 1°97 | 62 
France .. ..| _ | 351/176 =| 4995 | 31} — | 29°5 
Prussia .._ ..! S'pshooters’ rf.| 576 | 489 4°760 | 51 | 1°80! 37 
Prussia... ../ Needle gun ..| ‘61 | 451 5°780 | 66 | 1°63 | 45 
Russia .. .. Cossack rifle ..| °55 | 176 12°04 | 31) 1°39 | 45 
Sweden.. .. Navyrifle ../ °57 | 401 685 | 77 | 1°55 | 78 
“413 | 257 4°652 | 62 | 2°44 | 35 


Switzerland .. Federal rifle .. 








COMPOUND HORIZONTAL STEAM ENGINE 
2000 I.H.P. 


THE engraving on page 50 illustrates fine compound hori- 
zontal engines erected at Shaw, near Oldham, at the mill of 
Messrs. A. and A. Crompton and Co., to replace two pairs of 
beam engines, one single beam engine, and a horizontal engine, 
all of which were removed. The new engines are of the com- 
pound type, arranged side by side, fitted with an intermediate 
receiver placed below the cylinders, and transmit their power 
by ropes. The high-pressure cylinder is 38in. diameter, the 
low-pressure 66in., and the stroke of each 6ft. The piston 
speed, 600ft. per minute, represents therefore a speed of fifty 
revolutions. The boiler pressure is 95]b., and at present the 
engines are working at 1750 indicated horse-power. When 
first started, however, the power registered was 1950 and 1900. 
The piston-rods, of Siemens-Martin steel, are each 7in. diameter. 
The crank shaft, of Whitworth steel, hollow, has necks 19in. 
diameter by 38in. in length. The cranks and connecting rods 
are of hammered iron; the crank pins, 12in. diameter, of Whit- 
worth steel, hollow. The connecting rods have heads of the 
marine type. The crossheads, of wrought iron, are shrunk on 
to steel pins. The crank pins are forced by hydraulic pressure 
into the cranks, which in their turn are similarly forced upon 
the crank shaft, and further secured by a steel key. The crank 
shaft tapers up to a central diameter of 24in. at the wheel 
seat. The rope pulley, 30ft. in diameter, is turned for forty 
ropes 13in. diameter. It has a single boss and one set of arms, 
and is cased in at the sides to avoid fan action. The arms are 
twelve in number, the boss is 9ft. in diameter, and weighs 
16 tons, its depth being 3ft. 6in, on the key beds, and the total 
weight of the pulley is 72 tons. There are pulleys. now run- 
ning of larger diameter and with more ropes, but in all pre- 
vious cases they have been formed of two wheels bolted 
together sideways, and the separate parts are only of ordinary 
dimensions. The valve chests each contain two steam and two 
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DIAGRAMS FROM MESSRS. 


A. & A. CROMPTON’S 2000-I.H.P. 


COMPOUND ENGINES. 
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INDICATOR DIAGRAMS—HIGH-PRESSURE CYLINDER. 
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INDICATOR DIAGRAMS—LOW-PRESSURE CYLINDER. 


exhaust Corliss valves, and are placed low in the cylinder in the 
usual style, and the pipes being therefore all below the floor of 
the engine house, out of sight, they do not interfere with the ap- 
pearance of the engines, The pistons are carried by steel piston 
rods on the main and back guides, the weight being thrown on to 
these, and the stuffing boxes being relieved by the method of 
slightly curving the rods, so that they are straight when loaded 
with the weight of the pistons, this method being carried out 
with complete success. The main slide blocks, which are of 
large area, are adjustable for wear, and support the piston-rods , 
through the steel cross pins. The distribution in both cylinders 
is effected by Messrs. Wood's patent Corliss valvegear,driven from 
the crank shaft through a cross shaft between the engine frames, 
the steam and exhaust valves of each cylinder being actuated by | 
separate excentrics. The steam valves are worked through 
patent double-tooth gripping pieces of hard steel, which give a 


length of bite of 10in., the release of these being regulated ! 


automatically from the governor in the case of the high-pressure 
engine, and the cut-off in the low-pressure being adjustable by 
hind. The exhaust valves have a constant motion imparted to 
them by their excentrics. The disengaging gear by which the steel 


catches are released lifts these out of gear at the proper instant | 


FROM INTERMEDIATE RECEIVER 





—determined by the governor—by means of inclined planes, 
which are moved in such a manner as to equalise the cut-off at 
both ends of the cylinder at different loads, thus overcoming the 
detrimental effect of the obliquity of connecting rod. The 
steam valves, when released, are closed by long spiral springs 
enclosed in dashpots compressing air in the ordinary way, the 
dashpots being placed beneath the floor. The valve spindles, 
and all pins in the valve gearing subject to wear, are of steel work- 
ing in gun-metal bearings. The working of the gear is good 
throughout, and easy, especially when it is remembered that the 
valves in the low-pressure cylinder are 7ft. Sin. long and 12in. 
diameter. The air pumps, of which there are two, are worked 
from the back slide of the low-pressure cylinder, through double 
L lever of steel plates. This arrangement is shown by the 
annexed engraving, and in large engines is a good one, as the 
work is divided between the forward and returp strokes of the 
engines, and the two pumps balance each other. The ports and 
pipes about the engine are all large, and the losses from wire- 
drawing are therefore proportionally small. The vacuum in 
the low-pressure cylinder averages about 13 Ib. 

ese engines underwent a series of tests at the hands of Mr. 
Neil McDougall, of the Builer Insurance and Steam Power Com- 
pany, of Manchester, who acted as consulting engineer for 
Messrs. A. and A. Crompton and Co. From a summary of Mr. 
McDougall’s report, written by him to Messrs. J. and E. | 
Wood, we take the following :—“ Referring to your inquiry as 
to the result of the series of trials I have conducted for Messrs. 
A. and A. Crompton and Co., Shaw, of the engines and buvilers 
at their mill, constructed under my supervision, the engines by 
yourself, and the boilers by the Oldham Boiler Works Company, 
I now beg to say that the following results have been obtained, 
viz.: Mean indicated horse-power, with four boilers at work, 
1665°8 ; mean consumption of feed-water per indicated horse- 
power per hour, 15°38 1b.; mean consumption of coal per indi- 
cated horse-power per hour—with slack at 6s, 4d. per ton, 
delivered in stokehole, 1-896 lb.; with superior coal, 1°697 Ib. 
The accuracy of these results was amply confirmed by various 
trials.” We give above a set of diagrams taken from these 
engines, from which it will be seen that the distribution of the 
steam is everything that could be desired, and considering the 
exceedingly low steam consumption, as shown by the above 
figures, these diagrams are of much interest. From the diagram | 
from the intermediate receiver the fluctuation in the pressure 
is seen to be very sinall, the pressure scale being the same as 
that of the low-pressure diagrams. The receiver is of large size, 
but is little more than a large pipe connection between the two | 
cylinders. As well as the indicator diagrams, we givea reduced 
reproduction of the diagram from a speed recorder, showing | 
the speed for a whole working day. From this the speed will | 
be seen tu be practically constant. 





‘ workman, who has been discharged. 


The engine accessories are very complete, the main bearings 
being lubricated by means of pumps, which keep up a con- 
tinual flow of oil over them and through funnel filters, the oil 
being caught and used over again, the consumption of castor 
oil for these two large bearings being very little per week. The 
cylinders are lubricated by sight feed lubricators placed on the 
steam pipes. The fly pulley can be turned by a steam barring 
engine with automatic throwing out gear of Messrs, Wood's 
design. Our engraving gives an excellent idea of the general 
arrangement and design of parts of this fine engine. 

Messrs. Wood claim for the arrangement of valves underneath 


| the cylinder many advantages, chief among these being com- 


pactness, diminished clearances, and superior lubrication. The 





2000-1.H.P. ENGINE—ARRANGEMENT OF AIR PUMPS. 


first is evident on looking at the elevation of the cylinder, all 
the valve gear being arranged below the cylinder, and the upper | 
portion being left clear ; the diminution of clearance follows | 
from the use of one port for steam and exhaust, and the superior | 
lubrication from the fact that the lubricated steam, both in | 
entering and leaving the cylinder, passes over both steam and | 
exhaust valves, and so effectually covers their whole exposed | 
surfaces with a film of oil. A 20-ton overhead traveller runs | 
the whole length of the engine house. 











Tae UniTED States 101x. Gux.—The opinion of the Naval | 
Bureau of Ordnance that the accident to the 10in gun which was 
recently reported is of no consequence, does not appear to have 
been correct. It is now ascertained that the sticking of the breech- 
block, which was the cause of the trouble, wasa more serious 
accident than the Ordnance Office supposed. Although the block 
has been in the gun about three weeks, and every effort has been 
made to remove it without injury to the gun, it is still there, as 
fast as ever. While the gun is not spoiled, it is probable that the 
block which cost about 1000 dols., will be unfit for use after removal. 
The accident is ascribed to over-officiousness on the part of an 
inexperienced foreman at the yard, who gave the orders toan under 




















THE GUNS OF THE BENBOW. 





Iv reply to a correspondent who writes for further informa- 
tion than that contained in our last impression, concerning the 
trial carriage of the 111-ton gun, we may explain that the body 


| of the sleigh has four wheels, which travel on railway metals, 


These wheels are not flanged. At each end of the sleigh is a 
bogie pivotted underneath, and running upon four flanged 


4 Pivot! 
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wheels, Thus there are six wheels on each side, or twelve 
altogether. The bogies, of course, enable the sleigh to go round 
sharp curves. The lever shown at the side is that which is used 
for applying the brakes to the wheels on the body of the sleigh. 
The body of the sleigh is also fitted with brackets for “ trucks ” 
or small wheels, if used on “ racers”’ for travelling. 








MODERN MACHINE TOOLS. 





TuHE President of the Manchester Association of Engineers in his 
inaugural address to the members, at a meeting held on Saturday 
last, dealt specially with the question of modern machine tools. 
During the past twenty years, he said, great strides had been made 
in the improved construction of machine tools, and for the purpose 
of considering some of the features of modern machines he asked his 
hearers to accompany him mentally around, in the first instance, 
a well equipped establishment adapted for general engineering 
work, and to commence in much the same manner as the work, 
Although it was his intention to consider more fully the machines 
adapted for the cutting of metals, it would be advisable to take first 
a view of the foundry. Here there was nothing in the actual pro- 
cess of moulding that was very new, except it was the capacity 
for making immense castings, and whether any limit would be 
attained, unless it was that of distant transport, was very doubt- 
ful. In connection with moulding he might, however, mention a 
curious practice he had met with in a Belgian workshop, which was, 
he believed, the only place in the world where moulds were made 
from drawings only, or perhaps he should more correctly say without 
patterns, and these not simple, but in many cases extremely difficult 
ones, The castings he examined seemed perfect in every respect, 
and although he could not speak as to its economy, yet he was assured 
by one Corliss engine builder, who bad all his castings made by 
this process, that there was distinct economy in it ; he simply sent 
his drawings to the foundry, and had made no patterns whatever 
since this method had been adopted. In considering next the pro- 
duction of forgings, although the skill of the smith must, in this 
branch, ever remain a prominent element, especially among small 
work, yet the modern methods introduced materially tended to 
reduce the personal element ; and at the same time to produce 
work infinitely superior, both in size and quality, to that produced 
by the last generation. ergs | on next to what was usually the 
tirst step in finishing, that of planing, they had a machine which 
was entirely the development of the present century, and about 
the origin of which an exceedingly hot controversy had raged. 
From the table driven by a chain and running on numerous friction 
rollers it was by Whitworth much improved, as he recognised the 
vast importance of accurate slides, The forms of these slides were 
originally vees, or one vee and one flat, and these vees after gra- 
dually increasing in the angle had steadily approached, and had 
now in the most improved machines become flat slides, These, with 
vertical guides to prevent the lateral motion of the table, were 
capable of taking heavier cuts with the same strap power, the 
vertical guides preventing the possibility of the table yielding when 
taking heavyside cuts. Why the vee forms were everadopted he could 
never make out, for the lubrication was quite as easy in the flat 
slides as in the vees. For most ordinary dimensions of objects— 
say, up to 30ft. by 10ft.—it was still the practice to reciprocate 
the work upon a table rather than traverse the tool, but this raised 
an important feature in machine tool construction, to determine 
the limit at which it was more profitable to move the cutter to the 
work rather than the work to the cutter. Considering the ques- 
tion of space alone, the former required for an object 30ft. long a 
shop length of at least 60ft., whereas by the latter it would be 
accomplished within a length of about 36ft.—an important con- 
sideration. Considering the question of the weight of the object, 
it would certainly seem more natural to manipulate the tool rather 
than the work. This had been to some extent adopted, particu- 
larly in those immense side planing machines where objects of any 
size may rest upon a foundation plate, and have the sides planed 
10ft. or 12ft, high, by a tool traversing either longitudinally or 
vertically. Inthe most modern planing, the various motions of 
the tool were so arranged as to plane every side except one (that 
upon which it rested on the table) of a complete cube, and these 
perfectly true with each other, and also at one setting. Machines 
adapted for cutting in both directions were introduced by Whit- 
worth many years ago, in the famous ‘‘ Jim Crow” tool-box, and in 
recent years an attempt has been made to revive the practice of 
cutting in both directions, but so far, except on special objects, 
without very encouraging results. One might indicate some of the 
lines upon which it was probable the future planing machine would 
be developed, but as its very existence was menaced by the 
advancing milling machine, he did not think it profitable to pursue 
the question further. The next group of machines they came to 
were the boring machines, The process of boring, as they were 
all well aware, was one of great antiquity, but for anything ap- 
proaching really accurate boring, they must not go any further back 
than Watt’s time. The methods of procedure for such objects as 
cylinders seemed to differ somewhat, but the most modern practice 
was to take a heavy roughing cut through the hole and then finish 
by a light cut having a traverse of some jin. to }in. per revolution, 
thus avoiding the wear of the tool, which, of course, tended to 
make the hole conical. The boring of large objects was one giving 
rise to many special forms of machines adapted for particular pur- 
poses, but the general tendency of all modern work among large 
objects was to machine as many parts as possible at a single setting, 
thereby ensuring greater accuracy, and the saving of the time re- 

uired totransport the objectand re-setupon another machine. The 
slotting machine invented by Roberts about the year 1820 remained 
much the same in general form to-day as when iteft his hands, 
except that it had now grown to enormous proportions. This 
machine, together with its sister the shaping machine, invented by 
Nasmyth, had, however, been greatly improved in details ay. to 
eliminate the points of weakness, and to give them ter solidity 


and capacity for heavy cutting without vibration, From the time 
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when Watt, he believed, first constructed the power drilling 
machines there had been one steady advance in the improvements 
of this tool, all tending towards increased solidity and accuracy as 
well as facility in the setting of the work. These had been ren- 
dered necessary by the introduction of twist drills which enabled 
much heavier cuts to be taken, e next group they came 
in contact with was that of the lathes, the origin of which re- 
mained in the greatest obscurity, being probably a continuous 
development of the potter's wheel. Before the introduction of 
steam driving power, the lathe remained an extremely simple 
machine ; but by the practical introduction of the slide rest by 
Maudslay it had been transformed and developed to an enormous 
degree. The modern capacity of steel works for producing heavy 
forgings had required the construction of enormously powerful 
lathes, but with constructions steadily increasing in size. The con- 
sideration of how to turn the heavier pieces had in many works led 
to the great neglect of the cost of producing the small pieces, such 
as studs, pins, screws, &c. A comparatively recent development 
of the lathe had been for the purpose of making articles in 
duplicate ; and this was well illustrated by the latest forms of 
lathes for brass finishers. The next group of machines was that of 
the milling tools, the most modern of all, so far as extended practical 
use was concerned, The great step in milling was the introduction 
of the emery wheel for the purpose of sharpening the cutters ; and 
another step of smaller moment was the introduction of — 
cutters, tending towards increased finish of the work. One of the 
great advantages of using the circular cutter as against the single- 
yointed tool was the increased cutting speed at which they could 

used. In an ordinary sized cutter there was something like 
thirty to forty teeth, and as each cutting edge was therefore in 
operation, but abouth one-tenth of a revolution, and cooling down 
the remainder of the revolution, they could therefore run a cut- 
ting edge for this short period at a considerably increased speed. 
The highest cutting speed for wrought iron, with a tool continu- 
ously pe tla they knew to be 20ft. to 30ft. per minute, but 
when milling they employ a cutting speed of t. to 80ft. per 
minute. In fact, taking the working of general engineers all 
round, he should think that the saving of time by using the 
milling cutter is from 20 to 50 per cent. Many persons con- 
sidered these milling cutters very fragile, but it was curious to 
note that snipping and fracture did not occur with actual cut- 
ting, but with running the work against the cutters before the 
self-acting feed motion was put on. This suggested a remedy 
which he knew to be very effective, and that was never to 
allow the workman to run the work up against the cutter 
by hand, or until he could feel it, but to stop, “ny a 
sbort distance from it, and set in the self-acting feed. here 
was no group of machines which so thoroughly tested their 
own sound construction as did the milling machines, for unless the 
greatest on together with the highest accuracy of construc- 
tion were employed, they were practically useless, When well 
constructed, they promised to become one of the most capable 
tools of the constructive engineer, for not only was the work pro- 
duced in greater quantities, but it was also more perfect, and re- 
quired little or no further finishing at the hands of the workman. 
this group of milling machines already form a numerous family, 
adapted for almost all the operations formerly performed by the 
slotting machine and shaping machine, and now the planing 
machine itself was being threatened by this rapidly advancing tool. 
In addition to the ordinary form of straight lines and circles, of 
which constructions are usually made up, this process of cutting 
metal lent itself very advantageously to the machining of irregular 
forms, or profiling, as it was called. Taking all things together, 
this group of machines he thought might without doubt be con- 
sidered the machines of the future. 

Turning next to the consideration of what might be termed 
special machine tools, Mr. Dixon observed that the greatly-in 
creasing competition in the several branches of engineering and 
allied industries have called for the highest skill in designing 
machines for the production of particular objects. They might 
take for an example locomotive building. Formerly it was the 
practice for these to be constructed in general engineering works 
where mill engines and general miscellaneous work was in progrers, 
but to-day we had some of the very finest specimens of special 
machines employed in the production of the several parts of the 
locomotives; in fact, there was scarcely a single piece of the 
locomotive for which there was not to-day a machine and some- 
times several machines specially designed for its rapid production, 
and though many of them have become obsolete by a change in 
the design of the locomotive, yet the first cost of one of these 
special machines was but a small item compared with the increased 
accuracy and rapidity of production. An illustration was afforded 
in the connecting rod ; it was first planed by a special machine 
of short stroke, for doing both ends of two sat the same time; 
it was then milled to form along the ends and edges ; again by a 
special machine the cotter holes were drilled out both ends at once, 
and both sides of each end at the ‘same time ; again a special 
machine was constructed for boring both ends at the same time, 
besides other special hines for finishing the brass steps, cotters, 
&c., all for completing this small portion of a locomotive. He 
thought the finest specimen of machine work he ever beheld was 
a connecting, with its straps, steps, cotter holes, cotters, and every- 
thing complete, which had been finished perfectly by machines, and 
had never been touched with a file. He should say it was done by 
a foreign firm, but it was quite exceptional. If they turned their 
attention next to the construction of textile machinery, they 
found i able hine tools, each specially designed for 
its own particular duty. Then in smaller articles, such as 
bolts and nuts, they came upon a branch highly interesting and 
much developed in recent ycars. In the brass finishing trade they 
also found a highly specialised manufacture springing up. In 
boiler making they had an industry which but a few years ago was 
comparatively one of the most primitive branches of engineer- 
ing, but to-day in the best workshops around Manchester 
they had now a highly specialised branch of engineering. 
The demand for boilers carrying high pressures had necessitated 
the introduction of special machines, and another important step 
had been the introduction of steel plates giving, as it did, the 
capacity to produce plates of almost any size, so that to-day, they 
found plate planing machines, adapted for plates up to 30ft. long, 
and rolls to correspond for bending plates up to Ijin. thick. In 
addition to the many special machines adapted to particular types 
of boilers, such, for instance, as the flanging, and the turning and 
drilling of the Adamson flues, the Galloway tube, &c., we had numerous 
machines adapted for various types of boilers. Where formerly, 
w th iron plates and low-pressure, the punching of the rivet holes 
was considered quite sufficient, to-day, with high-pressure and 
steel plates, the boiler maker could not afford to run the risk of 
damaging a steel plate by punching, and his reputation by the 
consequences which would arise from a flaw escaping undetected. 
When the demand was first made for having all rivet holes 

' drilled when the plates were in position it was considered to be an 
enormous increase upon the cost of a boiler, and doubtless the 
rimitive appliances then available for drilling the shells, flue 
ce., were highly suggestive of such a result. With the deman 
had been a rapid development of special machines for this purpose, 
commencing with the simple radial arm drill, then the two-headed 
horizontal drill of independent action with the boiler shell sus- 
pended from the crane. This machine necessitated the marking 
out of the plates. The next step was with three horizontal drills 
around a circular table, upon which the shells were mounted 
and divided circumferentially by mechanical means. This machine 
was improved considerably in detail, and gave results, but 
one of the latest was a machine in which six drills, all under the 
control of one man from a single position, were in operation either 
upon the circular or longitudinal seams, so that the cost now of 
drilling a boiler is no more than that of one with punched 
holes, In connection with constructions in wrought iron and steel 
pat he would stop fer a moment to note that bighly important 
amily pf aydraulic tools so developed in recent years, Fhough 











the principles first applied by Bramah about the beginning of 
this century remained the same, there had been a wide applica- 
tion and great improvements in hydraulic appliances, especially 
for rivetting, flanging, and heavy shearing and punching machines. 
This highly concentrated form of hydraulic pressures had proved 
the most convenient form of applying heavy pressures, and we 
had to-day some of those useful portable rivetting machines 
adapted for almost every form of construction, and we had an in- 
teresting series of machines up to those extremely powerful 
shearing machines for cutting slabs in steel, as much as, say, 10in. 
thick, 30in. wide. 

One other point upon which he would remark was the great 
importance of a thorough study of the cutting tools. Formerly it 
was the custom of almost all workshops to permit each workman to 
construct or superintend the construction of his own cutting tools. 
This, with the varying degrees of intelligence possessed by a body 
of workmen, and the varying opinions upon the same points, led to 
the greatest confusion, and a general collection of cutting tools 
was, perhaps, one of the greatest medleys possible. A thorough 
study of the correct cutting angles for different materials had led 
to the possibility of much greater system being carried out in 
workshops where standard sizes and forms of tools were employed, 
and which permitted of bagi wir one, erga and sharpening of all 
tools being performed by an independent man for a whole series of 
workmen, 

In conclusion, Mr. Dixon summarised as follows some of the 
leading features of what might be considered modern machine 
tools:—(1) I would place accuracy of construction first of all, and 
when I speak of accuracy, I not only refer to the accuracy of a 
new machine, but to all those costly, though highly essential ad- 
justments, for retaining its original accuracy during its lifetime. 

he machine must be accurate in itself, and also be capable of pro- 
ducing thoroughly accurate work by the exercise of only moderate 
skill on the part of the workman, for well-known impediments 
have rendered it desirable to rely as little as possible on the highly 
skilled workman. (2) Solidity of construction, giving vastly in- 
creased capacity for production, for the competition of to-day 
demands the accomplishment of any given work in the least pos- 
sible time. Here it should be noted how important it is in the 
cutting of metals that not only should all parts be able to resist 
breaking strain, but that they should be sufficiently massive to 
resist vibration, otherwise the effect of every vibration is plainly 
seen upon the work. The effect of vibration is also found in the 
durability of the cutting edge of a tool, for where both the work 
and the tool can be held with a bull-dog tenacity, there will the 
durability of the cutting edge be very greatly increased. I 
think the rapid wear of a tool is often brought about by 
the snipping of the edges from the vibration in the first 
instance, rapid deterioration setting in immediately afterwards. 
(3) The development of appliances for the rapid changing and 
accurate setting of work. The great need of this is seen on every 
hand, but I fear that sufficient importance is scarcely attached to 
it. To test it, just take a walk around all the machine tools of 
any large workshop, and note down on one side the machines 
actually cutting, and on the other side those not actually 
cutting, whether stopped for adjusting, setting, or changing 
work, The proportion will vary, of course, both with dif- 
ferent classes of machines and with the efficiency of its man- 
agement, but it is surprising to find how many are stopped 
for one cause or another. I have taken some trouble to ascertain 
this proportion in different works of general engineers, and it is 
curious to note that this ys -oepee is often so great as 2 tol, 
so that only about one-third of the actual working time is spent in 
cutting, while so much as two-thirds is spent in setting, changing. 
&c. Here is one of the chief points where the construction of 
specialities in quantities gains so enormously, for where the work 
is in sufficient quantities special appliances are quickly contrived 
not only for ensuring accuracy, but for the rapid changing and set- 
ting of work. The special adaptation of almost all machine 
tools to the particular requirements of each workshop has been 
brought about by machine tool construction having become a 
highly special branch of engineering, to which many engineers 
have specially devoted themselves, and which permits such experi- 
enced men from an inspection of any piece of work to say almost 
instantly what is the best method of proceeding, and from their 
special knowledge of the adaptability or combination of the whole 
families of machine tools, to prepare quickly any desired modifi- 
cation to suit a particular work. 

Before closing his address, Mr. Dixon said he would like to offer 
a few words upon the future of their trade as engineers, That 
foreign competition was undoubtedly keen, everyone doing any 
continental trade was well aware, but he did not think any advan- 
tage was to be gained out of ‘any return to Protection. It was not 
only his own opinion, but the honest opinion of numerous foreign 
engineers with whom he had discussed the point, that no other 
prosperous policy than free trade was possible for England, com- 
es as she was to depend very largely upon her foreign trade. 

f they asked him what he had to suggest he could only say that in 
his opinion there was no royal way and none but the one upon which 
we have long been journeying. The great thing was to improve 
our pace, by increased economy in our production, by the improve- 
ment of our business capacities for dealing with foreigners, and by 
the continual exercise of that fertility of mind in invention which 
had earned for Englishmen the respect of the world, and which 
caused the foreigners often to exclaim that an Englishman was 
always practical. Further, said Mr. Dixon, I think it highly 
important that we should give a thorough training to our work- 
men, not merely how to use tools, but how to use their brains to 
the greatest advantage, for there is a great latent power here. 
I would, in addition to his technical training, supply him with 
sound geographical and commercial knowledge, so that he should 
be fully acquainted with the true nature of the competition which 
threatens him all over the world. Was this but fully realised, I 
have not the slightest doubt that once Englishmen felt that they 
were pitted against foreigners, they would be able easily, in the 
present hours of labour, by a thorough co-operation, to increase 
their production at least 20 to 25 per cent. We must not always 
think that the high protective duties in any country are against 
England: often the competition is among three or four nation- 
alities, apart from the internal competition. In Italy, for instance, 
the English engineers have to compete with Swiss, German, 
French, Belgian, and sometimes Austrian firms, but the heavy 
duties are levied on each alike. I often wish that some of 
the leaders from whom men usually take their ideas really 
had to follow up some prominent foreign inquiry and there 
take his turn at an interview with some engineer having various 
tenders before him, hear his remarks thereon, and have to 
aga his cause probably in a strange language. Whilst doing so 

e would probably remember that he had left the representatives 
of firms from two or three different countries in the ante-room all 
eager for the fray, and perhaps ready and able to make concessions 
of enormous extent to secure the order. He would then find out 
what competition really is, when a man has got down to the quick, 
and when with a thorough knowledge of the prime cost before him, 
he feels that it is not a question of profit but the fear of positive 
loss, I fear the old notion that one Englishman is worth four or 
five foreigners, is only too prevalent to-day. It is an old, pleasant 
delusion, and though I would not for one moment question 
the higher average ability of Englishmen, we, on the other 
hand, cannot ignore the hours of labour, and the rate per 
hour at which his labour can be purchased. There is one 
remaining point of considerable importance, but I have some 
hesitation in mentioning it; however, I will brave the 
good-natured smile and suggestive thoughts of there being 
“nothing like leather,” and say what I frankly believe, that many 
of the oldest engineering concerns in this country are heavily 
burdened with antiquated machinery. Many of them have grown 
up in those good old times, when the question was simply, ‘Can 

ou do it?” and not in these competitive times, when the question 

‘*How much can you do jt for?" A potable feature in good 





machine tools is that they do not so much wear out as become 
antiquated ; hence one sees, in going round some workshops, 
machines in use, of which the owners are very proud, but which 
years ago should have been superseded by others capable of doing 
at least twice the amount of work. They are retained simply 
because they are capable of doing a certain work, which is all very 
well if we neglect the question of cost, or it may be, as I have 
sometimes seen in the case of limited companies, that they repre- 
sented a certain sum in the stock book, but if carried to the scrap 
heap, it would be necessary to write them off. Looking boldly at 
this b aan of capital account, we can easily see that the vital 
consideration in any workshop is the workman. If we put a 
workman’s wages ut £80 per year, we see that, considering interest 
of capital and depreciation on hinery at the rate of 10 per cent., 
the workman is a sort of animated machine, and the representative 
of a capital sum of £800, so that the question is not whether a man 
can profitably occupy a certain machine, but whether the machine 
can profitably occupy the man. I would not for one moment take 
a despondent view of the future, for I feel quite sure that, with 
thoroughly combined action on the part of all concerned, English 
engineers will continue to hold their own firmly against any fair 
competition in the world, and I am pleased to note that with the 
rapidly improving prospects throughout the world that English 
trade is tending once more to assume that buoyant and elastic tone 
so characteristic of it in former years. 

A cordial vote of thanks was, on the motion of Alderman W, H. 
Bailey, the retiring president, seconded by Alderman Asyuith, and 
supported by Mr. T. Ashbury, C.E., unanimously accorded to Mr. 
Dixon for his valuable and interesting address. 











VILLAGE WATER SUPPLY.? 


THE excessive drought of the present summer is causing many 
who have hitherto either never considered the subject of this paper, 
or who have obstructed the progress of a water scheme, to look upon 
it as a necessity, and one which must now be dealt with. Having 
been brought more or less intimately in contact with many of the 
difficulties which arise in connection with the supply of water in 
rural districts, I venture to think that this paper may not be with- 
out interest ; and I propose to show that the cost, which is the real 
deterrent in connection with the adoption of a water scheme, is in 
most cases—if a qualified engineer is consulted—far less than is 
generally believed, and that in many instances where a gravitation 
scheme not involving the cost of a large reservoir or great length of 
mains is adopted, it is found that a small water rate, not exceeding 
2d. or 3d. per week per house, is more than sufficient to pay for the 
whole cost, if the works have been constructed by means of a loan 
repayable in equal annual instalments of principal and interest. 

I propose to give examples of various methods of supply:—No. 1, 
gravitation; No. 2, pumping; No. 3, arrangement with water 
company or adjacent authority possessing water; No. 4, draw- 
wells and hand-pumps. 

No. 1: Gravitation.—The village of Tansley, near Matlock, is an 
instance of the first method of supply. The population is 678 ; 
rateable value, £2069. Prior to the completion of these works in 
1885 the village was entirely without any proper means of water 
supply, and was dependent on certain surface-fed springs, which 
failed in dry weather and were subject to pollution ; there are also 
certain small streams flowing through the village, but these are 
polluted. Messrs. Fowler and Sons, of Sheffield, designed the 
following scheme, which was successfully carried out by Messrs. 
Thompson, contractors, of Sheffield :—Two underground reservoirs, 
of a total capacity of 4200 gallons, receive water from two springs 
having an average flow of 36,000 gallons in twenty-four hours. 
Stoneware pipes bring the water to the reservoirs, which are kept 
constantly full, the overflow passing into the original channel of the 
brook. The pipes are cast iron, 3in. diameter, and were tested to 
600 Ib. per inch ; the greatest head is 180ft. Eighteen stand pipes, 
with screw-down cocks, and three fire hydrants are provided. Some 
houses have the water laid on free of charge, except for the cost of 
connecting the service pipes. The work is done by the authority 
and repaid by the house owner. The actual] cost of the works, 
giving a constant supply —up to fifty gallons per head, if necessary 
—to 678 people, has been £700, the annual instalment of which, 
principal and interest, at 34 per cent. for thirty years, is £38 ls. 3d., 
or 4s, 4d. in the pound on the whole rateable value, or about Is. 2d. 
per head per annum; or, assuming that there are 114 houses, a 
water-rate of 6s. 8d. per annum, or just over 14d. per house per 
week, would entirely relieve the general rates of all charge. e 
capital cost of the works per head of population has been £1 0s. 7}d., 
a sum which compares favourably with the cost of supply of most 
large towns. Below is given a typical estimate of cost of works of 
supply by gravitation for two villages situate in Gloucester and 
Wiltshire. It will be noted that 120 houses, with a population of 
560, are supplied at a capital expenditure of £1200, and that the 
total cost at 4 per cent., repayable in thirty years, amounts to 
£69 8s. perannum. The revenue, at an average of 3d. per week 
per house, including farm-houses, is £78, showing a balance of £8 
to meet expenses of collection. 5} miles of main and service pipes ; 
and as the spring is to be depended on both in summer and winter, a 
large storage reservoir is not required. 

8 miles cast iron main, 3in. diameter, at 2s. per yard £ 
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Draw-off cocks, stand posts, air valves, &c... .. .. 78 
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Or in round figures say £1200 for the supply of those parts of both 
villages which are now without drinkable water. The annual repay- 
ment on £1200, at 4 per cent., for thirty years, is £69 8s.; an equal 
rate on the whole rateable value, £18,303, would require to be ‘Od. 
in the pound, supposing no special water-rate was levied. Assuming 
that 120 houses in the two villages are supplied at an average rate, 
including farm-houses, of 3d. per week, a gross revenue of £78 per 
annum will be obtained, which will be more than sufficient to pay. 
the entire cost of the loan, and will leave a margin of £8 to meet 
the expenses of collection. 

No. 2: Pumping.—At present very few villages are supplied 
from waterworks of their own by pumps worked by steam power ; 
but this system of supply is in many cases the only one possible, 
and with the production of economical and simple motors, such as 
those of Davey, of Leeds, is likely to greatly extend. A village in 
one of the Midland Counties is now constructing waterworks of this 
character, under the advice of Mr. Herbert Walker, of Nottingham. 
The population is about 1000, and the works will cost about £1200. 
The reservoir will hold about four days’ or more supply, and the 

imps will raise in one day enough for four days, so that it will only 
be necessary to run the engine and pumps twice weekly. In this 
way the charge for superintendence will be lessened. The capital 
cost per head of population will be £1 4s, 
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‘The annual instalment of principal and interest at £ 8. d 
3} per cent. for thirty years will be .. .. .. .. 65 0 0 
Assuming coals and supervision tocost2? .. .. .. 35 0 0 
100 0 0 


Assuming that 180 cottages at 3d. per week take the water, 
there will be a revenue of £112 10s., leaving a balance of £12 10s. 
towards repairs and contingencies. It is remarkable that in this 
country windmills are so little used for public water supply in 
villages. They are largely used in America for supplying water on 





1 Paper by Stephen Harding Terry, A.M. Inst C.E., Inspector Local 
Government Board, read September 22nd, 1887, at the Congress of the 
Sanitary Institute of Great Britain, held at Bolton 

2 Arrangements are being entered into with a farmer in the parish for 
the us¢ of one of his men as engine-driver twice weekly. 
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railways for locomotives and station purposes, and if the reservoir 
filled by them is large enough to contain a week's supply, they give 
very satisfactory results, Small sizes have been in use some years 
in this country for su; plying private houses and farms, and I have 
recently seen, near Ric kmansworth, a large Halliday windmill, 
with fan 25ft. in diameter, mounted on a platform 80ft. high, which 
raises water from a deep well against a total head of 180ft. It 
supplies a mansion, farm buildings, and stabling, together with a 
large horticultural establishment, and I understand: it gives com- 
og satisfaction, keeping the reservoir always sufficiently full. I 
have no means of knowing the volume pumped, as the s varies 
continually and no water meter is attached. The little town of 
Lechlade, in Gloucestershire, which for the purposes of this paper 
may be considered as a village, has adopted a windmill pumping 
scheme ; the worksare now under construction. Water is obtained 
from two Norton tube wells, and the reservoir and engine are of 
the Halliday type. The reservoir isa circular wooden one, and 
carries the framing of the mill on its top. The pump is of the 
Ontario type. The first cost of the wind engine and reservoir is 
slightly in excess of the cost of a small steam engine, pumps and 
reservoir, on account of the necessity of increasing the size of the 
reservoir when wind is the power employed to insure a supply 
during calm weather. Asan example of a pumping supply ina 
comparatively rural district, I wil] instance the Sutton-in-Ashfield 
and Hucknall-Huthwaite Works, which were completed recently, 
Mr. G. Hodgson, of Loughborough, being the engineer. The 
works supply a population of 11,000 people in the two towns and 
adjoining villages ; the towns are some miles apart, have separate 
reservoirs and rising mains, but the same pumping station. The 
machinery and buildings are of a very substantial character, and 
the entire cost of the works has been £17,300, or £1 11s. 5d. per 
head of population. The well yields 1,000,000 gallons daily, but 
at present only some 300,000 gallons per day are required. 

Vo. 3: Arrangement with water company or adjacent authority 

possessing water.—As an instance of this I may mention Seend, 

Vilts, e whole of the lower part of the village—in which there 
are very few wells, and those polluted—is now supplied by agree- 
ment with the Trowbridge Water Company, who charge ls. per 
1000 gallons by meter ; the rural sanitary authority laying mains 
up to the limits of supply of Trowbridge Company, the latter 
meeting them. The rural sanitary authority charge water-rates for 
stand-pipes, and the sum thus recovered is almost sufficient to 
repay principal and interest on the small capital, some £250, 
together with cost of water. Another instance of this is Stanks, 
near Cross Gates, Leeds. The rural sanitary authority of Barwick, 
in Elmet, are now completing works for the supply of this hamlet 
of fifty-one houses. The cost is estimated at £250, or nearly £5 
per house supplied ; the revenue derived from water-rates at 3d. 
per house will be more than sufficient to repay the loan in thirty 
years. Hucknall-Huthwaite and Sutton-in-Ashfield, the example 
quoted in the heading No. 2, is an instance of arrangement with 
adjacent authority. The Sutton pumping station was first com- 
pleted, and the water having been found ab t, it was decided 
to supply Hucknall from the same source. There are throughout 
the country numerous instances in which an arrangement of this 
kind would be made to advantage ; but frequently the opportunity 
is lost through local antagonistic feeling between the parties 
concerned. 

No. 4.—Drar-wells and hand-pumps.—Several villages in Suffolk 
and Essex have within the last few years been supplied with water 
by means of public wells constructed under the Public Health Act 
and Public Health (Water) Act, and the cost has been defrayed by 
means of loans; and,as the cost of any well so constructed seldom 
exceeds £100, and loans for a period of thirty years are sanctioned, 
the incidence in the rates is very small; notwithstanding this, 
these applications are generally met with [great opposition on the 
part of some ratepayers living beyond the reach of the well so 
constructed. In public wells, wherever sible, the well should 
be covered in, and the supply obtained by a pump. Where the 
depth of water precludes the use of a suction-pump, and a deep- 
well pump on account of expense is deemed unadvisable, some form 
of well-engine should be provided, with two buckets, by which the 
— bucket descending partially balances the full one ascending ; 
and in ali cases of public wells a draw-bucket should be provided 
attached to the chain, so that the private buckets of those fetching 
water need never be dipped in the public well. It might be sup- 
posed that this precaution is sufficiently obvious, but it is fre- 
quently neglected. Children, or even their elders, stand buckets 
down in filth, and even use buckets which have recently contained 
filth, and then send them down a public well. To prevent this, all 
that is necessary is to provide a public bucket attached to the 
chain, and to protect the mouth of the well, so that no water or 
filth near the top can pass down through the cover or sides. All 
welis should be lined with brick in cement fora considerable distance 
down ; in fact, until some impervious strata is reached, to prevent 
the entrance of impure surface waters. The village of Littlebury, 
near Saffron Walden, has signalised the Jubilee year by making a 
boring 120ft. in depth, 116ft of which were in chalk. e boring 
is lined to within a few feet of the bottom with din. screwed flush- 
jointed wrought iron pipes. Water rises to within l0ft. of the 
surface, and is of excellent quality. Fifty gallons per minute for 
eight hours consecutively pumped from it only lowered the water 
level a few inches, and it is intended to connect the vertical pipes 
with horizontal mains at a depth of about 13ft., and from this 
source to supply the lower part of the village, the higher part 
being already supplied from the pump. The cost of the boring and 
pump has been £135; the work was done by Mr. Ingold, of Bishop 
Stortford. An unsuccessful boring was first made about 100 yards. 
away from the present one, toa depth of 220ft. Many villagesand 
towns also would have been satisfactorily supplied for less money 
than the present unsatisfactory schemes have cost if they had em- 
ployed engineers instead of those who have had nothing to do with 
water supply. Schemes are brought out by land surveyors, archi- 
tects, and masons, and others who, however able they may be in 
their own professions and callings, have not had any experience in 
water supply. Some few years ago a proposal was put before me 
by which it was intended to pump the whole low-level supply of a 
district 20ft. higher than was necessary to supply the low level, in 
order to work an hydraulic ram to raise one-third of the volume an 
extra height of 80ft. to supply the high-level district. It may be 
objected by those who unfortunately oppose the progress of sani- 
tation, that I have not dealt with the question of acquisition water 
right or compensation; this question when raised is generally too 
large to be dealt with satisfactorily ina short paper, but it is not 
too much to say that only a very short-sighted policy would offer 
obstructive opposition to the adequate supply of a village with one 
of the first necessaries of life, and in many cases the volume re- 
quired is so small as to be of no use to the mill interests, although 
unfortunately a great point is often made of this where a local 
authority is treating for a supply. There are numerous instances in 
which the mill interests have been greatly benefitted by the con- 
struction of large storage reservoirs for public supply, as their 
construction has enabled a given volume of compensation water to 
be daily delivered to the water course during continued periods of 
drought whereas without such reservoirs their water would have 
reached the sea weeks or even months previously in useless floods. 

In conclusion, it is hoped that the figures and instances here 
given, and the discussion which may arise, will show that the cost 
of supplying villages with water is not so great as is generally 
supposed, and that in many cases, where circumstances are favour- 
able, the whole cost can fall on those who are benefitted by it. 
Section 64 of the Public Health Act empowers a local authority to 
compel an owner of a house to supply that house with water at 
such rates as may be in force in the district—if there is a local Act 
in force—or, should there be no local Act, at a rate not exceeding 
twopence per week, or such rate as the Local Government Board 
may consider reasonable. Section 9 of the Pudlic Health— Water 
—Act, 1878, provides for the levying of water rates on all houses 
using water from stand-pipes, if such houses are within 200ft. of 
such stand-pipes, 








The above clauses provide one means for recovery of the cost 
of construction of such works as bring the a the houses or 
to stand-posts, whether such supply is obtain Freer eg from 
springs or by pumping, whether such supply be obtained by a rural 
sanitary authority direct, or 4 a. with a neighbouring 
authority or water ey othing in these sections, however, 

rovides for cases in which the geological formation or altitude of 
ouses to be supplied prevents the supply of water by means of 
ipes, either to stand-posts or into houses. Section 3 of the Public 
Fitalth —Water—Act, 878—framed upon the evidence given before 
Mr. Alexander Browne’s Committee—was intended to deal with 
cases in which the supply can only be obtained by draw-wells or 
haud pumps; but this section has, it appears to me, not been used 
to the extent which might have been expected, on account of the 
opposition generally found in rural districts, based on the objection 
on the part of a ratepayer well supplied with water in one part of a 
ce to pay for the sinking of wells or fixing of pumps for the 
nefit of others, perhaps several miles distant. 

It is true that the framers of the Act in question foresaw this 
difficulty, and apparently intended that sub-section 5 should meet 
it. Sub-section 5 is as fcllows:—‘‘ Where the owners of two or 
more houses have failed to comply with the requirements of the 
notices served on them under this section, and the authority might 
under this Act execute the necessary works for providing a water 
supply for each house, the authority may if it appears to them 
desirable, and no greater expense would be incurred thereby, 
execute works for the joint ane of water to those houses, and 
apportion the expenses as they deem just.” 

n section 3 power is given to cause works to be executed—wells 
to be made—at a cost not exceeding £8 13s. 4d., or in certain cases 
£13 for each house. If water were in all cases sufficiently near the 
surface to enable a separate well for each house to be sunk for this 
sum, there would be no difficulty in recovering it by means of a rate 
of twopence or threepence per week on the property benefitted. 
But it is precisely in such districts that a sufficiency of wells— 
though not necessarily pure—already exists. It is for cases in 
which the wells have to be 50ft., 100ft., or more in depth, that the 
power of charging the cost on the property benefitted rather than 
on the whole parish is desirable. At first sight nothing would 
appear easier than to deal with the matter as follows under sub- 
section 5 :—Suppose there are ten houses sufficiently near together 
to use one well, and that such well be made and provided with a 

pump, or windlass with bucket, chain, Xc., at a total cost of £130. 
f each house-owner paid £13, or 3d. per week—section 3—a water 
supply for these ten houses would be provided at the cost of those 
benefitting from it, without increase of rates, or those receiving no 
advantage from it, and dwelling perhaps miles fromit. For reasons 
which I do not propose to discuss, sub-section 5 is not so read, the 
result being that works are seldom carried out under this section, 
a thing much to be regretted, as I believe that much of the opposi- 
tion which retards, and in some cases prevents entirely, the adoption 
of some form of public water supply would be withdrawn if it were 
possible to work under this section. I do not venture to suggest 
any special alteration or modification in the wording of this section, 
but I have drawn attention to the matter, as I believe it to be one 
with which the future of village water supply is closely connected. 








AMERICAN ENGINEERING NEWS. 


(From a Correspondent. ) 


The Tehuantepec ship railroad.—Colonel Andrews, of Pittsburg, 
Pa., chief engineer of the Tehuantepec Ship Railroad Co., which 
was originated by the late Captain J. B. Eads, will visit England 
shortly for the purpose of getting English capitalists to invest in 
the enterprise. The construction and pat of the road will 
involve an expenditure of about 50,000, dols., and as the com- 

ny finds it cannot raise all this amount here it will try to 
interest English capital. The company will operate under the 
charter obtained from the New York State Legislature. 

The new Croton aqueduct.—There is a dispute, involving about 
600,000 dols., between the engineers and contractors as to ‘‘extra 
work.” The contract does not allow any payment for extra work, 
but the contractors claim that owing to the heavy falls of rock 
caused by the heavy blasting charges which are used in order to 
push the work rapidly, and also to unexpected difficulties, which 
could not be predicted from the preliminary borings, the extra 
work is so great that it cannot reasonably be expected that they 
should incur the expense. All cavities outside the tunnel arching 
have to be carefully packed with stone, and as these cavities are 
frequently very large, the cost of removing the rock, and then 
afterwards filling in again, is very considerable. A special com- 
mittee to consider the claims was — by the Aqueduct Com- 
missioners, and the following resolution was adopted :— Resolved, 
“*That the cross section of tunnel excavation, excepting timber 
sections, should be the area of the conduit “mg that of the masonry 
around the conduit necessary to preserve the shape of the conduit 
against the pressure of the surrounding medium ; allowance to be 
made for the necessary weepers and other contrivances specially 
mentioned in the contracts ; and the chief engineer and i: oan. 
sulting engineer will report whether the methods of calculation 
adopted to this time conform to the principle above enunciated ; 
and that they present an average typical cross section or cross 
sections, showing what allowances should be made ; embracing in 
said cross or cross sections the area of the conduit, the necessary 
masonry, necessary weepers, and other contrivances as above 
specified.” 

The Pacific Railroad Co. bas been incorporated in Nebraska, with 
a capital stock of 6,000,000 dols., to build a railroad from the south 
line of Hall County tothe western line of the State, with branches, 
This is practically an extension of the Hastings branch of the 
Missouri Pacific Railroad, as the southern end is near Hastings. 
The route is through an as yet undeveloped portion of Nebraska, 
and the scheme shows the extension policy of the Missouri-Pacific 
system ; the road is headed for the far North-West. 

The Lake and Gulf Ship Canal project.—The Illinois River Im- 
provement Convention has prepared a Bill to be submitted to 
Congress providing for a canal to connect Lake Michigan with the 
Mississ*ppi river, by means of the Illinois river as far as Joliet, and 


by the Desplaines river to a point near Chicago. The Bill author- 
ises the appointment of a Commission, to be known as the Lakes 
and Gulf Waterway Commission, to consist of five members, two 


selected from the U.S, Engineer Corps, and three citizens, one of 
whom shall be a civil engineer. This Commission shall direct sur- 
veys, investigations, and examinations, topographical, hydro- 
graphical, hydrometrical, and other, between the head of Lake 
Michigan at Chicago and the Mississippi river by way of the Illinois 
and Desplaines rivers, and to consider and mature plans for con- 
necting the lake and the Mississippi river by the above means, and 
such other ways as will complete and render available that route, 
so as to afford a continuous water route between the Great Lakes 
and the Gulf of Mexico capable of use by the largest inland vessels. 
The discharge of water from the lakes is to be 600,000 cubic feet per 
minute, or as near thereto, more or less, as shall be found practic- 
able. The Commission will also prepare estimates of cost and 
report to the Secretary of War. The ‘Bil is generally favourably 
considered. 

Arbitration between Costa Rica and Nicavagua.—President Cleve- 
land has consented to act as arbitrator between the Republics of 
Nicaragua and Costa Rica, in the settlement of a long-pending dis- 
pute over the validity of a treaty as to the limits of the two 
countries. The treaty was made in April, 1858, and was generally 
approved; and not till 1872, when Costa Rica refused its consent 
to an international canal project arra in France with Nicaragua, 
was its validity questioned. It was then claimed that the treaty, 
which gave Costa Rica the right of free navigation of the San Juan 
river, sovereign rights on the right bank of the river, and other 
rights having a direct bearing upon any international cana] across 


the isthmus, had not been duly ratified by Nicaragua, and wae 
° 





therefore invalid. If the President decides that the treaty is 
valid, it will definitely settle the dispute ; but if not, then the two 
Republics will have to settle their boundary question by another 
treaty or another arbitration. 

Smelting works in Montana.—San Francisco capitalists and 
mining experts have been investigating the recent discoveries in 
the Castle Mountain mining regions, have been favourable im- 
pressed, and will commence active operations in the spring. A 
railrcad is to be built from Livingston, Mont., to the Castle Moun- 
tain camps. Extensive smelting works will be established at 
Livingston for the reduction of the ore from the Castle Mountain 
region and other mining camps near the city, Governor Hauser is 
interested in the new enterprises, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 
THE increased orders which are upon ironmasters’ books, as the 
result of the quarterly meetings, are of moderate extent. They 
are hardly so numerous as had been anticipated, Merchants, 
however, are never forward to place contracts at the quarterly 
meetings, since commodities are always then higher than their 
normal value. Probably merchants’ orders will come out more 
freely in the next two or three weeks, The mills and forges have 
et ample to do, and on Change this afternoon, and yesterday at 

Yolverhampton, numerous negotiations commenced last week were 
satisfactorily concluded, 

The sheet makers are not anxious for business, and consumers 
find some difficulty in getting contracts accepted. Encouraged by 
the higher prices now prevailing, preparations are being made to 
restart some idle mills. Three of the mills at the worksat Moxley, last 
occupied by Messrs, David Rose and Sons, have been taken by Messrs. 
Caddick and Brand, and will restart. Singles are this week 
quoted £6 10s.; doubles, £6 15s. to £7; and lattens, £7 lis. to £8. 

The demand for best thin sheets is increasing, and makers to- 
day in Birmingham would quote only against specification, These 
quotations showed that makers are determined to recoup them- 
selves for the higher prices of hematites and steel. At the tin- 
plate mills prospects are considered good for the high-class qualities 
produced in this district. 

Galvanised sheet makers are still meeting with a large demand, 
and firmly maintain the quarter day advance of 10s., making 
24-gauge in bundles, delivered London, ordinary sorts, £12 10s. 
The export figures in this trade, as privately supplied to the 
Makers’ Association in Birmingham, by the Board of Trade, are 
very convincing of the increased shipping demand, For the last 
five years they are as follows :—-Month of December, 1883, 10,005 
tons ; entire year, 114,015 tons; month of December, 1884, 10,580 
tons ; complete year, 120,682 tons ; December, 1885, 10,865 tons ; 
complete year, 131,004 tons ; December, 1886, 12,682 tons ; year 
entire, 120,454 tons; and December, 1887, 14,889 tons; whole 
twelvemonths, 149,496 tons. Latest advices from Melbourne report 
an increased demand, and an advance of 10s, per ton, making the 
quotation for No, 26 gauge, £18 10s, on that market. 

The demand for marked bars is better for export than for the 
home trade. It is concerning the home demand that most com- 

plaint is made. The Eastern markets and the colonies are send- 
ing in improved lines, and some few of the makers are able to 
report that they are doing more than for two years past. This is 
the account given by Messrs. Noah Hingley and Sons, of the 
Netherton Ironworks, whose firm hold the chairmanship of the 
South Staffordshire iron trade. At the Earl of Dudley's Round 
Oak Ironworks orders are in hand which will see the management 
through two-thirds of the current quarter. Messrs. William 
Millington and Co., Tipton, report a rather better demand, chiefly 
in best best chain iron, for which a decidedly brisker demand bas 
lately sprung up. This firm quote:—Bars, £7; chain iron, £8; 
best best, £9 10s.; and boiler plates, £7 10s., £8 10s., and £9 10s., 
according to quality. 

Competition from other districts has still to be met * iron- 
masters here. North of England plates were offered on 'Change 
this afternoon at £7 for boiler qualities, £6 10s. for tank sorts, 
and £6 for bridge plates. Scotch bars were quoted £6 here, but 
with Staffordshire bars selling at £5 10s, to £5 15s, for second 
qualities, and common sorts at £5 5s. nominal, there was no sale 
for such descriptions. Staffordshire strips keep at £5 5s. nominal, 
and hoops are £5 7s. 6d. to £5 10s. 

American merchants are just now again upon the market for 
bale hoops. Some of the inquiries which are reaching makers are 
for large lots. The business is not, however, looked at with much 
favour, and local makers are not disinclined to see the orders go 
to other districts. In the ordinary export hoop trade the Lanca- 
shire makers take much of the trade for shipment with Liver- 
pool, and the Rotherham and district makers much of the Australian 
and other countries shipped at London. Yet the local hoop mills 
are better employed than recently. 

The business doing in pigs is tame. Most of the large consumers 
have previously covered themselves, and there is not now much 
demand upon the market, which needs satisfying. Such buying as 
is going on is at the advanced prices which ruled at the quarterly 
meetings. From these quotations sellers to-day refused to move, 
though hard pressed by some buyers who pointed to the condition 
of the Scotch and Cleveland markets. Makers are so well sold 
ahead that they decline to be influenced by the northern markets. 
Native pigs were quoted by Messrs. Alfred Hickman and Sons, 
who are the largest producers in this district, at the advanced 
figures of 35s, for common, 45s. for mine, and 52s, 6d. for hydrates; 
other all-mine pigs are 52s. 6d. to 55s. for hot blast sorts. Lincoln 
pigs are 43s, to 44s. nominal, delivered ; and good Derbyshires, 
42s, nominal ; Lord Granville’s North Staffordshire pigs are quoted 
42s. 6d. delivered here, but the price is prohibitive. Some West 
Coast hematites are 55s. for forge sorts, but the Carnforth Company 
quoted 56s. for forge, and 57s., 58s., and 59s, respectively for 
foundry numbers. 

So good is the demand for stecl at the present time that con- 
sumers of bars, blooms, billets, sheets, and other similar merchant 
sections were complaining on ‘Change to-day of inability to make 
deliveries, Certain of Son are being a good deal inconvenienced 
on this account, notwithstanding that they are willing to give the 
higher prices quoted by sellers, Shropshire-made steel-plating 
bars have advanced on the minimum of some months ago by 17s. 6d. 
per ton. It is not therefore surprising that cultivating tool makers 
should themselves be demanding higher prices, Local steel makers 
state that for trustworthy pees bee pad cancommandalmost their 
own price, once they have established a reputation, so anxious are 
the majority of tool makers to have a reliable metal. Sheffield 
Bessemer steel-plating bars are £5 5s., delivered Birmingham, and 
Siemens sorts, £5 15s. 

The complaints which came from abroad of the less duration of 
the life of German steel rails compared with English rails is fully 
borne out in the experience of the quality of German steel offered 
to the local makers in this district. The fault of the German rails 
is their lack of carbon to give them the requisite hardening pro- 

verties ; the fault of the German steel offered here is the same. 
t will bend almost double, and is of very little use where durable 
metal is required. A striking case is this week mentioned in this 
district in which an English buyer having, in ignorance of the quality 
of German rails, lately ordered a supply from the market on account 
of the much lower price at which he could place the contract, 
expressed his intention, upon the want of carbon in German rails 
being explained to him by a local steelmaster, not again to go to 
the Continent for supplies. I understand that some large rail con- 
tracts have yet to come out on behalf of the India State Railways, 
and for these the steelmasters are anxiously wit: Steel railwa, 
sleepers are in increased demand from India and the Colonies, an 
in hghter sections for foreign plantations also, 
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The year is opening excellently for the railway carriage and 
wagon-building firms of Birmingham. All the makers are running 
full time, and have excellent prospects, The extension of railway 
building in the Indian Empire and Burmah is furnishing these 
firms with valuable contracts, obtained mainly through the India 
Office, and five large orders have to be decided this month. The 
South American Republics are also taking some large supplies. 
The best feature about current business is that contract prices are 
rising. 

The Metropolitan Railway Carriage Company is better engaged 
than at this time for several years past, and its workpeople, 
numbering nearly 1000, are fully engaged on account of India and 
South America, The largest individual contract now upon the 
books is one for 300 wagons complete, for India. In South 
America, Buenos Ayres has lately been the best buyer. Lately a 
carriage contract was dispatched to Australia, and more Australian 
orders are on the books at the moment. There is very little chance 
for English wagon builders on the Continent, yet Spain is sometimes 
a market. As regards English trade, the practice now pursued 
by the largest companies of building their own carriages has left 
only crumbs, and these very small ones, for private workshops. 
Brown, Marshalls, and Co. are very busy, ll have perhaps six 
months’ work in hand. The facilities which this firm possess for 
turning out iron and steel work are of the first order, and enable 
them to fill large modern contracts with ease. Among the contracts 
now under execution are nearly 500 vehicles, wagons, carriages, 
Post-office vans, horse boxes, carriage trucks, &c., for the Indian 
Midland Railway Company; 300 wagons forthe Southern Mahratta 
Railway ; and about 200 wagons for Burmah. The Central 
Northern of Argentine Railway, a line 450 miles long, the construc- 
tion of which has lately been in hand, has entrusted Brown, 
Marshalls, and Co. with an initial contract for rolling stock. 
Australia has not lately been a buyer, but the firm is building a 
sample carriage for this year’s Australian Exhibition. 

The Midland Railway Wagon Company is busy at its Abbey 
Works, Shrewsbury, on wagons for one of the Indian rail- 
ways, and for Burmah, It is about finishing up a contract 
for 25.0 iron and steel wagons for the Egyptian Railways Administra- 
tion, and it is also building colliery wagons, The experience 
of the Oldbury Railway Carriage Company, Smethwick, is that 
trade is better now than it has been for the last ten years 
though it could do with an increase of orders. The firm are 
at present engaged on orders for the Buenos Ayres and Great 
Southern Railway, the Central Argentine Railway Company, the 
Buenos Ayres and Ensanada Railway Company, and the Great 
Indian Peninsula Railway Company. Prospects are considered by 
the company to be good. 

The annual meeting of the Birmingham, Tame, and Rea District 
Drainage Board was heldat Birmingham on Tuesday, when the Works 
Committeeannounced that they had received a report from the engi- 
neer explaining the principal objects of the proposed Birmingham 
and Humber Navigation Bill. As, among other things, it seemed 
desirable that the present channel of the river Tame should be 
retained for drainage purposes, the Board's engineer was of opinion 
that the Committee should obtain the authority of the Board to 
oppose the bill if necessary, with a view to the insertion of all 
requisite protective clauses ; but whether such opposition should be 
pushed to the final exclusion of the bill was a matter involving 
other considerations than that of the mere interference with the 
Board's property, and one in which it was probable that the Board 
and the Corporation of Birmingham might consult and act together 
with mutual advantage. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The recent considerable downward movement in 
warrants at Glasgow and Middlesbrough, for which it is difficult to 
assign any sufficient reason, apart from speculative operations, has 
naturally tended to give acheck to the improvement which seemed 
to have fairly started with the commencement of the year in the 
pig iron trade, Doubts have naturally been engendered as to the 
stability of the recent advance in prices, and holders of iron have 
shown some anxiety to realise, whilst here and there ‘‘ bear” sales 
have been ventured on to a limited extent. All this, of course, 
whether it is due to legitimate causes or not, tends to weaken the 
market; but so far it has not appreciably affected the position of 
makers, who are mostly so wall sold that they can view with in- 
difference, at least for the present, the fluctuations taking place 
in the warrant markets; and apart from what may be termed 
speculative iron, there is no veal giving way in prices, so far as 
makers are concerned. Just when there is an apparent weakening 
in the pig iron market, finished iron is beginning to take up the 
recent advance in the raw material, and the quarterly meetings of 
last week have been followed by a pretty general firm advance of 
about 5s. per ton upon the minimum rates that have recently been 
taken for various descriptions of manufactured iron. Notwith- 
standing the collapse in warrant prices, which in many quarters is 
regarded as only temporary, the general tone of the market con- 
tinues healthy, and there has been no real change in the actual 
condition of trade to dispel the favourable outlook so prevalent 
with the opening of the year. 

The Manchester iron market on Tuesday brought together about 
an average attendance, but there was only a slow business doing, 
at any rate so far as pig iron was concerned. The contiuued drop 
in prices at Glasgow and Middlesbrough had, of course, a tendency 
to check buying, and consumers being mostly well covered for the 
next three, and in many cases six, months, are in a position to 
wait, which in the present condition of the market they prefer to 
do. There are a few cheap second-hand lots in the market which 
buyers are able to pick up where they really care about buying, 
but the general current rates quoted by makers remain practically 
unchanged. For Lancashire pig iron quotations remain firm at 
39s. 6d. to 40s. 6d., less 24 per cent., and for Lincolnshire at 
37s. 6d. to 39s., less 24 per cent., as the minimum for delivery 
equal to Manchester, whilst of Derbyshire iron there is still very 
little really offering in the market. Middlesbrough iron, which is, 
of course, more directly affected by the Glasgow market, is rather 
easier, and although 43s, to 43s, 4d., net cash, is still quoted for 
good-named foundry brands delivered equal to Manchester, sellers 
in most cases would be prepared to entertain offers from buyers 
who had actual business to place. 

Hematite makers are still firm in quoting 55s., less 24, for good 
No. 3 foundry qualities delivered in the Manchester district ; there 
is, however, only a very limited business doing, and there are 
sellers in the market at under the above figure. 

In the finished iron trade there is a very strong tone ; makers 
generally are well supplied with orders which in most cases will 
—_ them freely going for the next month or so, and there is a 
moderate business coming forward. On all ordinary descriptions 
of iron there is an advance of about 5s, per ton upon the minimum 
prices which were being taken a week or two back, makers’ quotations 
for delivery in the Manchester district being now about £5 5s. for 
bars, £5 7s. 6d. to £5 10s. for hoops, and £6 15s. to £7 per ton for 
sheets, and merchants in the Manchester district have followed 
this up by an advance of 10s. per ton upon their stock prices for 
similar descriptions of iron. 

_ Although it would be difficult to point to any really definite 
improvement in any particular Senses, aaees perhaps from ship- 
building, the general reports from engineering centres continue 
more encouraging in tone. Here and hers in almost every branch 
there is at any rate a little more work stirring, and although it is 
still exceptional where there is anything like real activity, engineer- 
ing firms in most cases seem to be getting into a better position 
than they have been in lately. The stationary engine building trade 
is better, and amongst general engineers there is a slight improve- 
ment, whilst cotton machinists are as a rule well supplied with 
work, and the shipbuilding and boilermaking trades are decidedly 





better. The returns of the trades union societies show a continued 
decrease in the number of members receiving out-of-work support, 
which may also be taken as a fairly reliable indication that there is 
at any rate more work stirring, although this may not yet be of 
sufficient weight to establish any real improvement in trade. 

The umpire’s decision this week with regard to the wages ques- 
tion in the Bolton engineering trade may be regarded as the closing 
act in connection with this costly and disastrous dispute. The 
result is perhaps scarcely what the men anticipated, but to all who 
have impartially considered the condition of trade when the men 
went out on strike for an advance, it was looked forward to as the 
only conclusion possible. After a most embittered strike extend- 
ing over six mouths, and a protracted arbitration, in which neither 
side could agree, the matter was referred to Mr. Samuel Pope, 
Q.C., the Recorder of Bolton, as umpire, and he has just given his 
decision that the state of trade existing in Bolton when the strike 
commenced did not warrant an advance in the rate of wages. To 
the men the results of the strike have been most disastrous; they 
attempted to force from the masters what it is now evident they 
were well aware they could not obtain through arbitration, which 
they repeatedly declined ; and not only has the large expenditure 
of funds which the strike entailed been more than wasted, but the 
struggle closes with several hundred of the men unable to find em- 
ployment. Strife has also been engendered within their own ranks ; 
the strike in the first instance was forced on by the local Bolton 
committee practically in defiance of the advice of the executive of 
the respective trades union societies, and it was suddenly termi- 
nated without consulting the trades union executives. The result 
has been that three of the prominent leaders on the Bolton strike 
committee have been expelled from the membership of the Amal- 
gamated Society of Engineers, and fines and penalties have been 
imposed upon several of the other more active members. 

‘he new Mines Regulation Act, which has come into force with 
the commencement of the present year, has of necessity compelled 
increased attention to the question of lamps, and at a meeting of 
the Manchester Geological Society held in the Mining School at 
Wigan, last week, the exhibition and discussion of new and im- 
proved safety lamps took up practically the whole of the proceed- 
ings. A new description of miners’ safety lamp, which has been 
introduced by Mr. Emmerson Bainbridge, of the Nunnery Colliery, 
Sheffield, was the first to occupy attention. In this lamp the novel 
points are that the air being admitted at the side of the ‘‘ bonnet,” 
no holes are required through the brass frame, which is thus 
proportionately strengthened; the screw, by means of which 
the bonnet is attached to the main part of the lamp, is a 
male screw, the ordinary attachment being a female screw, 
and the advantage of the new arrangement, is that the inlet 
of air to feed the flame is brought much nearer to the flame 
itself; the inner shield has also the effect of acting as a barrier 
against a current of explosive mixture, and thus increasing 
the safety of the lamps, and the pillars supporting the glass frame 
are placed at such a distance that the usual shadow caused by the 
centre pillar is done away with. Mr. Henry Hall, Government 
na grec’ of Mines, introduced an improved tin can lamp which he 
had designed to meet the requirements of the new Mines Act, 
which, if strictly interpreted, he said might possibly prohibit any 
lamp being used in a mine in which the glass or shield was 
removable at the discretion of the person using the lamp, except 
for firing shots. The lamp he bel Gecignad differed in several 
important particulars from the ordinary type of tincan lamp. In 
his lamp he got the air from the top part so as to be readily able 
to detect gas, and when it was opened for the purpose of firing 
shots the light was not exposed ; the gauze was also made narrower 
than in the ordinary Davy lamp gauze, and the lamp consisted 
simply of three pieces, a shield, gauze, and oil-receiver. An auto- 
matic lock for shields, or bonnets of safety-lamps, was shown by 
Mr. James Radcliffe, of the Dukinfield collieries. This invention 
admits of the use of a loose shield, or bonnet, which allows of an 
efficient examination of the lamp before it is sent down into the 
workings. This bonnet can only be removed when the lamp is taken 
to — ; it is the last part to be taken off, and the last part to be 
added, when preparing the lamp for its work. The upper part of 
the shield carries a snug, which, when the shield is put over the 
lamp top, drops through a recess cut in the cover of the lamp, and 
which, on pushing the skield round a little, passes over a spring 
fitted on the underside of the coverof the lamp. Immediately the 
snug has passed this spring it comes in contact with the standard 
of the lamp, and it can then go no further, whilst the spring pre- 
vents it from getting back, and the shield or bonnet is thus auto- 
matically locked. To unlock the shield the whole of the lamp has 
to be taken to pieces, and a pressure applied to the underside of 
the spring, which allows it to be slid back until the snug is opposite 
the recess, when the bonnet can be taken off. A newelectric lamp, 
which excited considerable interest, was shown by Mr. Oswald 
Swete, of the Portable Electric Battery Company. This lamp, 
which is the invention of Mr. David Urquhart, C.E., only weighs 
3h Ib. when charged and in working order ; it is 9in. in height, ex- 
clusive of the hook to carry it, and 33in. in diameter ; the elements 
are contained in a circular teak box of }in. thickness, which is 
divided into two cells, and all the connections are of platinum 
or metal platinised, so that the dilute sulphuric acid used 
in the battery has no corroding action upon them. The cells are 
fitted with a water-tight lid, upon which is a brass wire cage pro- 
tecting a toughened-glass cylindrical dome, inside of which is a 
small incandescent lamp fitted in a spring-holder. Underneath, 
and pressing upon the toughened-glass dome, is a strong spring, so 
that should the dome be broken accidentally, the incandescent 
lamp would be forced up to the top of the wire cage, thus instan- 
taneously breaking all connection with the battery. The electro- 
motive force of the battery is 4°7 volts, and the current ‘5 of an 
amptre for twelve hours, with a charging from a dynamo of three 
to four hours, and the battery is a kind of primo-secondary, giving 
a much higher potential than either a primary or secondary 
battery. The light emitted is stated to be exactly four times 
that of a Muesler lamp, and the cost of maintenance, including 
charging, repairs, &c., and renewals of elements, is put down at 
not more than 3d. per week. Asa matter connected with safety 
lamps, Mr. Henry Bramall, of Pendlebury, near Manchester, 
exhibited a new patent for making lead rivets for locking the lamps, 
and with which he said one man, assisted by a boy to melt the 
lead, could turn out 2700 rivets per hour. 

The trustees of the North-east Lancashire and Cheshire Mining 
Fund have just issued their third annua! report, in which they 
state that of £1286 0s. 8d., which they had at their disposal on the 
Ist January, 1887, they have expended the sum of £262 10s. on 
accident account, viz., fifty-two cases at £5 each, ard one case at 
£210s, The interest received from the moneys invested in the 
Bolton Corporation, together with interest allowed by the bankers, 
amounted to £33 17s, 6d., the working expenses to £10 19s. 6d., 
and there remained a balance in the hands of the trustees on the 
31st December last of £1046 8s. 8d. 

In the coal trade there is a steady business doing, just about 
sufficient to take away the output of the pits working five daysa 
week, but stocks, which in many cases are heavy, remain practically 
untouched. The better qualities of round coal for house fire 
purposes are moving off fairly well, but supplies of steam and 
forge coal and engine fuel are generally in excess of requirements. 
Prices are maintained at late rates, and at the pit mouth average 
about as under :—Best house coals, 9s. per ton; seconds, 7s. 6d.; 
and common, 6s.; steam and forge coals, 5s. to 5s, 6d.; burgy, 
4s, 6d. up to 5s., according to quality ; and slack, from 2s. 6d. for 
the common sorts, up to 3s. 6d., and in some special cases 4s. for 
the best qualities. 

For shipment a rather better demand continues to be reported, 
and good ordinary qualities of steam coal are generally realising 
7s. per ton delivered at the high level, Liverpool, or the Garston 
Docks. 

Barrow.—There is less activity this week in the hematite pig 
iron and Bessemer steel trades of this district. The demand for 
pig iron is confined within much narrower limits, in consequence 





of the fact that speculators and merchants have been clearing out 
stocks at lower prices. Quotations, which were last week 46s. per 
ton, net f.o.b., for mixed numbers of Bessemer pig iron are now 44s., 
net f.o.b,, with No. 3 forge and foundry iron at 43s. 3d. Deliveries 
are large, and as makers can see no satisfactory reason for a decline 
in prices, they are not doing much if any business at current 
rates, but are waiting for an improvement, having in hand in the 
meintime plenty of orders to maintain for a few months to come 
the activity of their works, Large consignments of Bessemer 
iron are used by steel makers, who are also very well sold forward, 
and the other trades which obtain their supplies of pig iron 
from this district are also very briskly employed, and con- 
sequently requiring a large and constant delivery of pig iron. 
The steel rail trade is very well employed, and makers are sold 
well forward for some months to come; but the demand in 
the meantime is quiet, and as a consequence, prices for prompt 
delivery have declined from £4 2s, 6d. to £4 per ton, net f.o.b. 
Not much business is doing at this figure, as makers expect better 
prices at an early date. Steel shipbuilding material is in improving 
demand, and plenty of orders are offering at £7 5s. for plates and 
£6 10s. for angles. Blooms are still very quiet, but billets are in 
brisk request at the advanced price of £4 5s. per ton. At the 
Barrow Steel Works a new plate mill has been started, which is 
likely to be briskly employed, as orders are so plentiful on account 
of the briskness in the shipbuilding trades. It is contemplated to 
put a steel plant down at the works of the Whitehaven Hematite 
Company, Cleator Moor, and new capital is being raised for the 
erection of Siemens-Martin’s mills at the Lowca Engineering Works 
near Whitehaven, for the purpose of producing ingots, bars, plates, 
and other classes of mild and hard steel. The steel wire works in 
the district are busily employed, and orders for both wire and 
hoops are very plentiful. At the local shipbuilding works there is 
no new feature to report. Builders are, however, busily endea- 
vouring to secure some new orders which are now being negotiated 
for, and arrangements are in progress for a large volume of work 
which it is confidently expected will be placed in Barrow. Iron 
mines are busily employed, and at some of the pits where the 
quality of the ore is the highest and best, raisers are sold forward 
for months to come, and are not quoting except for deliveries well 
forward, at advanced prices. Ordinary qualities of ore are quoted 
at from 9s, 6d. to 12s, 6d. per ton at mines. The coal and coke 
trades are steadily employed, and prices are firmly held, though 
there is no advance to note. In the shipping trade there is a fair 
activity, especially considering the season of the year. Freights 
are higher, and a large bulk of metal has been sold for early 
shipment. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE event of the week has been the miners’ conference at 
Rotherham, on which depended the question whether the end of 
the winter was to be marked by a struggle between capital and 
labour on a large scale. An advance of wages to the extent of 10 
per cent. was asked on behalf of the men, on the ground that the 
price of coal had gone up, and that a similar concession had been 
made in Lancashire. The employers replied that the price of coal 
had not risen, and that the quotations now generally current are 
less than at the corresponding period of last year. As for the 
Lancashireadvance, they pointed out that the 10 percent. given there 
was simply the re-granting of what had been taken off early in the 
season. ‘The Miners’ Union also asked the employers to grant them 
an interview to discuss the question of wages and the formation of 
a Board of Conciliation for the arrangement of wages. The em- 
ployers replied, with regard to the proposed Board of Conciliation, 
that they were ready and willing to resume negotiations whenever 
the miners’ representatives were in a position to state that they 
would accept in principle an equitable sliding scale, and would 
agree that such a scale should not be fettered by fixing either 
a minimum or maximum rate of wages under it. 

A long correspondence followed between Mr. B. Pickard, M.P., 
one of the secretaries of the Yorkshire Miners’ Association, and 
Mr. F. Parker Rhodes, secretary of the South Yorkshire Colliery 
Owners’ Assurance Society. Then came meetings of miners over 
the whole district, followed by a manifesto from Mr. Pickard, in 
which he practically asked the miners to regard the position of the 
employers as directly antagonistic to them. At the conference 
delegates were present representing 31,000, both unionist 
and non-unionist. The outcome was the adoption of a long 
resolution, which was communicated to the press. It set out 
by declaring that the owners had acted discourteously in refusing 
to meet a deputation of the miners, and then went on to state that 
if the owners would not place before them what they regarded as 
an equitable sliding scale, the conference would suggest no further 
scheme for the regulation of miners’ wages, ‘‘as it appears quite 
clear that the owners are not in earnest to join any scheme to do 
away with strikes and lockouts in Yorkshire.” The resolution, 
however, affirmed the readiness of the conference to agree to 
any scheme similiar to the one agreed upon two yearsago. The 
conference did one wise thing—they decided not to give ina notice 
for anadvance of wages that day, but to take a ballot this month 
on the subject. This means that another conference will be held 
before any decisive action is taken by the men. A month must 
elapse, and by that time the spring will have set in, and to 
strike for higher wages in the face of a falling market—caused by 
the approach of summer—is not a course likely to be advocated by 
the heads of the Miners’ Association. 

Mr. F. A. Krupp, accompanied by one of his staff, Mr. F, 
Asthover, and by his Londonagent, Mr. Alfred Longsden, visited the 
the Atlas Steel and Ironworks—Messrs, John Brown and Co.—on 
the llth inst. Mr. Krupp, as the head of the great German 
Arsenal, was regarded as an important visitor, and was shown over 
the various departments by Mr. J. D. Ellis, the chairman of the 
company. The special purpose of his travelling to Sheffield 
was to witness the action of the immense hydraulic forging 
press which the Atlas Works have just added to their plant. 
This press nominally exerts a total force of 4000 tons, but its 
actual full power exceeds that. Its working is entirely under 
the control of two men, one stands at the floor level in a cage 
suspended from the crane, and travelling with it; he has under 
his hand four valves, by means of which the forging is lifted, 
lowered, and otherwise moved as required. ‘The second man 
works the lever which governs the strokes of the press, and by re- 
garding an index in front of him regulates with precision the dis- 
tance from the anvil at which the top tool is to cease advancing. 
A forge master and a few furnacemen are also required to superin- 
tend, and to feed the apparatus, though its working is entirely 
under the control of the two men specially mentioned. Three fur- 
naces, each capable of heating an ingot of 100 tons, prepare the 
work for the press, which is served by two travelling cranes, each 
lifting 150 tons. Mr. Krupp was so thoroughly satisfied with the 
manner in which the machine did its work that he ordered one 
precisely similar for his own works. Mr. Walker—Messrs. Tannett, 
Walker, and Co., the makers of the press—who was present, stated 
that he could not suggest any improvement on that which Messrs. 
Brown had now in operation. At Mr. Krupp’s place, it is under- 
stood, there are hammers extensively in use, and for some kinds of 
forgings hammer power is still regarded as preferable. Mr. Krupp, 
when he erects his forging press, will once more be abreast of 
Sheffield in its latest development of mechanical appliances for the 
manipulation of mighty masses of steel. a 

This year is not likely to produce so big an order in armour- 
plates as was given to the two local firms last year, when the side 
armour for the Nile and Trafalgar, representing 4908 tons, was 
placed. Then the work included 1132 tons of 20in. plates—a thick- 
ness in steel-faced armour equal to 27in. in the old iron armour, 
and the most formidable that has ever been ordered by the British 
Admiralty. The Italia turrets, which were 19in. thick, were the 
nearest to them. This year the first armour-plate order is again 
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for the Nile and Trafalgar ; the turret plates, representing a weight 
of 800 tons, the work, as usual, being divided | ormeeer the Atlas 
and Cyclops establishments. 

I understand that Messrs. Craven Brothers, Darnall Carriage 
Works, have obtained the contract for wagons, wheels, and axles 
for the Great Eastern and Lancashire Railway. Two local com- 
panies are asking for tenders for 10,000 tons of steel rails, which 
will probably be placed in this district. Indian orders for all kinds 
of railroad material continue heavy. The advanced prices in tires, 
axles, and springs are firmly maintained. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Bvt little business has been done in Cleveland pig iron since the 
holidays, and as speculators continue to press their iron upon the 
market, further reductions in price have taken place. At the trade 
meeting held in Middlesbrough Exchange on Tuesday last small 
quantities of No. 3 g.m.b. were offered at 32s. per ton for prompt 

elivery ; being Is. less than on the previous Tuesday, and Is. 6d. 
below the maximum price reached last month. Most merchants 
believe the reaction to be merely a temporary one, and therefore 
do not accept the lowest figures offered, but for delivery over the 
remainder of the quarter they do not refuse 32s. 6d. per ton. 
Makers are keeping out of the market altogether, as they have 
orders on their books to last them for some time. The consump- 
tion of forge iron has not fallen to any great extent ; nevertheless, 
the price has dropped from ls. to ls. 3d., and it is now obtainable 
at 31s. per ton. 

Stevenson, Jaques, and Co.’s current quotations: ‘ Acklam 
Hematite,” Mixed Nos., 45s. per ton; ‘“Acklam Yorkshire,” 
Cleveland, No. 3, 35s.; ‘‘Acklam Basic,” 35s.; ‘‘ Refined Iron,” 
hematite and Cleveland, 65s. to 55s.; ‘‘Chilling Iron,” 55s. to 60s. 
net cash, at furnaces. 

Warrants are in poor request. The price accepted on Tuesday 
was 31s. 8d. per ton, or 1s. 24d. less than a-week ago. 

An increase of 2526 tons took place in the stock of pig iron in 
Messrs. Connal and Co.’s Middlesbrough store during the week 
ending the 16th inst. 

The dulness of the pig iron trade has not so far affected finished 
iron. Enquiries are perhaps a little less numerous than they were, 
but prices are well maintained at last week’s quotations. 

The shipments from Middlesbrough, between the Ist and 16th 
instants, were as follows—viz., pig iron, 25,895 tons; finished iron 
and steel, 27,921 tons. 

Sir Charles Palmer, Bart., M.P., has been making some remarks 
upon the position and prospects of trade in the North of England, 
in a speech delive at the annual dinner of the Newcastle 
Farmers’ Club. In his belief, the depression from which British 
agriculture is suffering is more widespread and intense than in any 
other industry. He is certain that there is a substantial improve- 
ment in trade generally, and especially in the North of England. 
He believes that the present year will not pass without a very con- 
siderable increase of activity becoming apparent. He has arrived 
at this opinion from knowledge gained from the numerous con- 
cerns, mining and manufacturing, with which he is connected. 
There is not yet any large margin of profit upon industrial opera- 
tions generally, and he does not think that the value of labour 
will be enhanced. But at the same time there will be full employ- 
ment for all willing to work. 

The line of Transatlantic steamers now plying between West 
Hartlepool and Boston, Baltimore, and the Canadian ports, and 
which is known as the Furness line, is about to be extended. The 
addition will be to establish a separate line between West Hartle- 
pooland London. It is expected that this will enable American 
produce intended for the metropolis to come vié West Hart!epool 
by the Furness line, and London goods to be sent westward by the 
same route. Hitherto it has been necessary, either to send full 
cargoes, which it is not always possible to obtain, or to send 
smaller consignments via Newcastle, Stockton, or Middlesbrough, 
involving an additional charge for railway carriage. It is also 
anticipated that there will be a considerable local traffic between 
Hartlepool and London, which now goes by other routes. It is to 
be hoped that this new venture on the part’ of one of the most 
enterprising firms in the North of England will meet with the suc- 
cess which it deserves. 

Large cargoes of railway material continue to leave the Middles- 
brough docks from time to time. The steamer Wave sailed a few 
days since for Bombay with a cargo of 2400 tons of manufactured 
iron, 200 tons of pig iron, and 600 tons of steel sleepers. On the 
same day the Dragonian s.s. left for Kurachi, having on board 
2450 tons of steel rails and 1000 tons of steel sleepers. There are 
: _ present time several other large steamers loading in the 

oc! 

Mr. Weymouth, Secretary to Lloyd’s Committee, has written an 
official letter to certain of the north country papers in reference to 
statements which appeared in them some time since relative to the 
removal of Lloyd’s inspectors from the Eston Steel Works. In 
this letter Mr. Weymouth says that although during Mr. Dale’s 
investigation the particular case of alleged fraudulent marking 
which led thereto was not actually brought home to any particular 
employé, still certain employés a Pe. to having used a counter- 
feit stamp, which stamp is now in the hands of the committee. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron warrant market was very depressed in 
the early part of the week, the feeling of dulness being intensified 
by the drop in the price of copper. But when the latter article 
recovered to some extent and became steady, the downward pro- 
gress of warrants was arrested, and there has since been a con- 
siderable amount of buying at improving rates. Before the down- 
ward course of prices was stopped, warrants had fallen about 4s. 
below the highest — touched in December, and the market had 
assumed a very gloomy appearance. There has been a distinct 
feeling of renewed confidence within the last few days, suggested 
by the fact that most departments of trade exhibit a healthy 
aspect. The past week’s shipments of Scotch pigs were 5686 tons, 
against 9215 in the same week of last year, the largest shipment 
being of 1202 tons to the United States, while the coastwise ship- 
ments were 3376 tons. An additional furnace has been put in blast 
at the Langloan Ironworks, and there is now a total of eighty-four in 
operation, compared with seventy-five at this date last year. In- 
quiries from abroad are quiet at the moment, but a fair export 
business is anticipated. 

The prices of makers’ pigs have been further reduced, in sympathy 
with those of warrants. Free at ship, at Glasgow, Gartsherrie, 
No. 1, is quoted at 47s, 6d., No. 3, 44s.; Coltness, 51s, 6d. and 
43s.; Langloan, 49s. 6d. and 45s.; Summerlee, 51s. 6d. and 44s. 6d.; 
Calder, 48s, 6d. and 43s.; Carnbroe, 44s, and 42s. 6d.; Clyde, 
46s, and 42s.; Monkland, 44s. and 41s.; Govan, at Broomielaw, 

3s. and 41s.; Shotts, at Leith, 49s, and 45s. 6d.:; Carron, at 
Grangemouth, 53s. 6d. and 43s. 6d.; Glengarnock, at Ardrossan, 
~~ = and 42s.; Eglinton, 42s, 6d. and 41s.; Dalmellington, 43s. 
an S. 

The Spanish ore market is quiet, and comparatively steady. 
Freight has been secured at moderate rates for a large quantity of 
Bilbao ore to be brought to the Clyde in the course of the present 
year, 6s. 9d. being paid to Glasgow, and 6s. 43d. for the ore 
delivered at Ardrossan. 

The steel trade continues very fully employed, chiefly in home 
orders for shipbuilding purposes. For malleable iron the home 
inquiry is very brisk, and a good sound business is being done at 
the advanced prices, although within the past few days the down- 
ward tendency of prices in the warrant market is likely to induce 





a feeling that prices may shortly become easier. Makers anticipate 
a first-rate demand for hold staunchions and fitting iron when the 
vessels now building on the Clyde are a little further advanced, 
and this, in addition to the other home business, gives a good pros- 

t for the future. The outlook, as regards the foreign demand, 
is likewise considered promising. Best bars are quoted at £5 7s. 6d., 
common bars, angles, and rivet iron, £5; plates, £5 12s. 6d. ; and 
nut iron, £4 15s., all less 5 per cent. discount. The present price 
of unbranded iron for the Indian market, the demand for which 
is quiet, is £4 13s. 9d. net. Old rails are quoted 60s. ; and scrap 
iron, 52s, 

During the past week there was shipped from Glasgow four 
locomotives valued £4400 for Bombay ; and one at £528 for Singa- 
pore ; machinery, £8000 ; sewing machines, £1066 ; steel goods, 
£9720; and general iron manufactures, £26,040. 

The mineral oil trade is this week a little 
been more difficult for salesmen to obtain the advanced prices that 
have been current within the last few weeks. Sulphate of 
ammonia, which exhibited a substantial advance, is again quieter. 

The coal trade is ina rather unsettled state. The f.o.b. prices 
at Glasgow are for main coal, 5s. 8d. to 6s. per ton; ell, 6s. to 
6s. 6d.; splint, 5s. 9d. to 6s. 3d.; and steam, 7s, 3d. to 7s. 9d. At 
Ayrshire ports the price, free on ship, is 5s. 9d. to 6s. per ton. 

The Fife coalmasters have given their employés notice of a 
reduction of 10 per cent. to take effect from the beginning of the 
present week, and they intimate, at the same time, that the price 
of coal to the workmen will be reduced to 3s. 9d. at the pit head. 
By some of the coalmasters in the West this step appears to be 
regarded as probably a mistake, as, if it is carried out, it will be an 
encouragement for —— to insist upon a reduction of the 

resent low prices at the ports. The shipments from Fife have 
n rather disappointing in amount during the past year, and it 
is thought that the coalmasters intend to offer terms that will attract 
my we to themselves. The colliers in some of the West 
are threatening to reduce the working week to five days, and it is 
— that the masters may be obliged to take measures to 
efend themselves from this movement, as well as to prevent the 
trade being drawn off to the Fife ports. 


uieter, and it has 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


GENERAL activity is the order of the day, and a more hopeful 
feeling is prevalent than has been the case for a long time. I 
referred last week to the rumour that it was the intention to erect 
cotton mills on the Tredegar Estate, near Cardiff. This week it 
is notified that one of the Atlantic Line Companies has selected 
Cardiff as a port, and there is a strong probability I find about the 
proposal, The line is the ‘‘ Anchor,” and negotiations are certainly 
on foot for the establishment of a servic2, Whether it will be 
brought to a satisfactory ending is unknown at present. The 
other rumour is that tin-plate works will be established at Cardiff. 
This would not be surprising. There is a large progressive advance 
in this industry, though I see that one works is in the market 
for sale. This is the Waterloo, near Machen, Newport, Mon., 
which is offered by private contract, and is likely in the present 
state of things to be picked up. 

The ‘‘Exchange” meeting this week in Swansea was satisfactory, 
and the latest movement announced was the formation of a tin- 
plate syndicate, somewhat after the model of the Steel Rail Asso- 
ciation. It wasstated—and I give it for what it is worth—that the 
tin syndicate had placed £250,000 at the service of the tin-plate 
workers’ syndicate, for buying up all possible stock at any figure 
below 15s. for ordinary cokes. There may be something in it, but 
reports are conflicting. This, however, is certain, that the sub- 
ject is freely Peau that the tone of trade is good, and makers 
are firm at 15s. for ordinary cokes, good brand. Quotations at the 
Exchange were :—Coke iron tins, 15s, to 15s. 3d.; Bessemer coke, 
15s. 3d. to 15s. 6d.; Siemens, with coke finish, 15s. 9d. to 16s.; 
ternes, 26s. 6d. to 30s. Charcoal tins were quoted up to 24s. 6d., 
according to brand and finish. Wasters are in good demand, and 
bought up readily from 6d. to 9d. per box less than primes. 

The clearances from Swansea last week were large—over 40,000 
boxes, and in excess of make, Stocks were reported low in all 
quarters, so the outlook is good. Hitherto, Swansea has done well 
in direct shipments, instead of to Liverpool, but the fog last week 
delayed export considerably. This fog told more or less on all the 
ports, and Cardiff suffered not only delay but loss, one or two 
vessels having come to grief. 

The coal trade is at last in a good condition ; output good, con- 
sidering the fog ; buyers free, and prices looking better than they 
have been for some time. Notice has been given by the coalowners, 
association to the auditors to investigate the books, with a view to 
declaring the wages governed by the price of the last four months, 
It is not likely that there will be any change, but prospects for the 
future are more assured if weather does not retard operation. 

Cardiff quotations this week are:—House, large, 8s. 3d. to 
8s. 6d.—this showed a distinct advance—small, 6s. 9d.—reported 
scarce at this—steam ranging from &s, to 9s, 3d.; small, 4s, 3d. to 
4s. 6d.; Monmouthshire coals, 8s. 

At Swansea a good anthracite is being offered from 10s. 3d. 
to 10s. 6d.; seconds varying from 7s. to 8s. 6d.; steam, 9s. 6d.; 
house coals, 8s. 6d. to 9s. 6d. Cokes are advancing, foundry, 
15s. to 17s.; furnace, 12s. to 12s. 6d. 

The Associated Coalowners had another meeting on Tuesday at 
Cardiff to deliberate upon the draft of the special rates that are to 
operate under the new Mines Regulation Act. These special rules 
will be again discussed, and then passed to the Government in- 
spector of mines for the district. If approved they will then come 
into operation. I note that the Act does not insist upon _— 
special safety lamp, but orders certain restrictions and aids, whic 
promise well. 

When the portable electric lamp becomes general, all admit 
that explosions will be reduced to their minimum ; but so long as 
fiery veins and deep measures are worked a percentage of explo- 
sions must be expected. The probable cause of explosions is, as 
shown by Mr. Galloway's experiments, the pick striking a spark on 
the hard rock, in the same way as lock and flint in the old musket. 

I see colliers will persist in introducing another explosive ele- 
ment. One collier was fined this week at Aberdare for having a 
pipe within the lamp station. 

Several collieries are going to be supplied with electric light for 
the screens and outwork generally, a prelude to taking it down 
into the working. 

The strike at Caerphilly is ended. 

In the neighbourhood a large colliery sinking is going on, and is 
watched with interest from its proximity to Cardiff. 

The year’s coal totals for Cardiff look well on pa 
so large as some of the spurts led us to hope. 
are under 7,000,000, namely, 6,858,299 tons, 
total by 336,343. 

Newport shows a good improvement all round, and Swansea’s 
total is re arded as satisfactory. 

The post of harbour superintendent at Swansea is sought by a 
large number, but the ‘‘Trust” must be exceedingly careful in 
selection. The year promises to be an important one for that port, 
what with the linking of the Rhondda with the harbour, and the 
projected railway and harbour at the Mumbles. This latter under- 
taking is beginning to assume form, and promises well. I shall 
refer to it when more advanced. At present projectors are reticent. 

Steel rail quotations remain at the same figures as in my last. 
Rails are certainly 2s, 6d. per ton better, and bars are firm at 
£4 12s, 6d. Blooms are at £4 5s.; Bessemer-Siemens bars at 
£5 2s. 6d. Newport, Mon., despatched a cargo of rails to Rouen 
this week. There have not been many exports; yet trade is brisk, 
and good orders are held for rails and tin bar. 

Dowlais Residence, formerly occupied by the resident trustee, is 


r, though not 
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to be given up and used for offices, This may be regarded as 
sundering the great link between the Guests and Dowlais, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

ALTHOUGH the week or two before and after the New Year are 
usually a rather slack time in the iron trade, nevertheless, this year 
the iron and coal market have retained their previous firm and 
animated tendency. This is in many quarters attributed to, and 
as a result of, the many new conventions which have been of late 
formed, and their gradual absorption into one ; and we have by no 
means done with these fashionable combinations yet ; indeed it is 
not to be wondered at, for the first thing—on one being definitely 
concluded—is to raise the former prices ; and as most of the present 
combinations have been for raw and rolled iron in one shape or 
another, the users-up of these articles are at a disadvantage, because 
their prices remain as they were ; the consequence is, that, in self- 
defence, the workers-up of iron will be obliged to form similar 
conventions to protect their own several branches of manufac- 
ture—as, for instance, the wire nail manufacturers have now done. 

There has been little change in prices generally the last week. 
The Silesian group of works is very satisfied with its present 
position and outlook. The offer of the blast turnace proprietors 
to contract during three years with the wrought iron sales bureau 
for 30,000 t. of forge pig yearly, at M. 50 p.t., with a proviso of 
neither setting more furnaces to work nor erecting new rolling 
mills, has every probability of being accepted. Also the rolling 
mills and forges and stee | aan are, for the time of the year, 
exceptionally busy, orders for spring delivery coming in daily in 
large numbers, and the wire rod mills cannot get the work out of 
hand fast enough, the prices being very satisfactory all the time at 
a base of M. 140 to 145 p.t. for bars, e neighbouring Bohemian 
and Austrian works are also now well employed under “ cartell” 
prices. The cartell, as it is there designated, or convention, has just 
contracted with the State for 100,000 t. of rails and small material, 
valued at 2,000,000 florins, and extensive orders for both locomo- 
tives and other rolling stock have been given out. 

In Rheinland-Westphalia the chief exertions at present are 
being devoted to bringing the prices of finished manufactures into 
harmony with those of the raw materials, which have been driven 
up almost to the highest pitch—whether judiciously will remain to 
be seen, The works are at the moment all pretty satisfactorily 
engaged, the demand so far has kept normal and good, at least, 
for all sorts of raw and finished iron, and prices can be main- 
tained. Boiler plates have improved in demand the most con- 
spicuously ; for steel more orders are desirable. The output of 
pis iron of all sorts will exceed that of last year by 500,000t. The 
Saar sheet works of Dillingen, and the de Wendel Co., have 
joined the Siegerland convention in so far as it relates to mild steel 
thin sheets, but not iron ones, which on their own account they 
have raised in price by M. 5 p.t. The Royal coal mines of the 
Saar district had an output in 1887 of 5,974,068 t., or 2°63 p.c. 
above that of the year before. 

The present iron prices are:—Low spiegel, M. 51; forge pig of 
best quality, 50; Bessemer, 51; Luxemburg forge, 35; foundry, 
51, 54, 57, the three Nos.; merchant bar iron, M. 122°50 to 125, 
cony. price, outsiders less; angles, 130; hoops, 137°50; girders, 
115; tank plate, 148 to 151; best boiler do., 160; charcoal, 220, 
and do. for locomotives, 250; in Bessemer metal, 118 to 123; 
light steel rails, 100 to 110; and heavy sections, 120 to 125 p.t., 
all at works. The base price of wire nails has been fixed by the 
new convention at M. 150 p.t. for common qualities for the first 
quarter of the present year. The total yearly production of these 
amounts to 109,000 t., of which 66,000 are consumed at home and 
43,000 t. exported, and the turn-over in them is estimated at 23 to 
24 million marks per annum. 

The Iron and Steelmasters’ Association has just lost by death its 
eminent honorary president, in the person of Enginecr Reiner 
Daelen. It is claimed for him that in 1848 he invented the uni- 
versal flat iron and plate rolling mill, with two horizontal rolls and 
two vertical shifting rollers; that in 1852 he invented the plan of 
admitting steam onto the upper side of the piston of the steam 
hammer, and making the piston-rod and tup in one solid piece ; 
that in 1856 he invented the plan of rolling the wrought iron discs 
for solid railway carriage wheels, besides sundry other improve- 
ments in practical rolling. 

The export of iron ore from Bilbao in 1887 amounted to, in 
January, 279,394 tons; February, 378,245; March, 437,453; April, 
419,080; May, 394,049; June, 361,093; July, 350,720; August, 
439,715; September, 286,430; October, 320,400; November, 
254,869; December, 277,248; or a total of 4,198,696, against 
3,185,228 in 1886, 3,330,550 in 1885, and 3,196,548 in 1884. 

Since the turn of the new year in France, both the ironmasters 
and dealers have turned over quite a new leaf, and are now doing 
exactly the reverse of what they have been doing for months past 
—namely, have not only raised considerably all at once the prices 
of iron of all sorts, but are apparently determined now to keep 
them up as well, Coke forge pig iron at Longwy—Meurth-et- 
Moselle—has gone up to 46f. to 48f. foundry to 58f. to 60f. at 
works. In the Nord, the associated rolling mills have laid on 5f. 
p.t., so that merchant iron is now noted, as list price, 125f. to 130f., 
and at these figures the mills are well employed, so another rise is 
shortly contemplated. In Paris the dealers are now holding well 
together, and are quoting for merchant iron 145f.; girders, 135; 
and common boiler plates, 175; while 4000 t. of old rails have been 
bought at 80 p.t. e same satisfactory reports come from the 
whole of the iron centres. Coal and coke are firm, but the price 
is somewhat depressed. The import of coal from England last 
year diminished, as it has been doing from year to year 
as the output of the coal mines of France has been gra- 
dually and steadily increasing. The prolongation of the 
Italian Customs Treaty has caused a further influx of orders 
into Belgian works, and has given a slight impulse to specu- 
lation as well. Pig iron, which has long been scarce and dear, 
is in very full request still, and two fresh furnaces, [it is said, 
are to be blown in in the Charleroi district. The rolling mills and 
forges have still full work on small orders for prompt delivery, but 
contracts of any moment extending over periods are wanting. 
The steel works have orders enough in hand for a limited time, bu 
some ahead are much needed. The coal market is very firm, wit 
prices tending to rise, and coke is costing 13f. to 14f., which is 
paid without complaining. 

The Glasgow letter concerning spurious Swedish iron or steel, pub- 
lished in THE ENGINEER, which has been translated, and is now going 
the round of the papers here, has raised a whirlwind of dust, and the 
would-be refutations must be admitted by everyone not concerned 
in the matter to be more than lame. A summary of the remarks 
is here given, namely, that the genuineness of the letter must 
without any doubt whatever be disputed ; that it is well known 
that not only French, but of late English industrials, by means of 
journalistic tricks, try to injure the to them disagreeable German 
competition ; that the Zzport is constantly warning its readers to 
take care of these apocrypha, and has often thrown back in their 
teeth the ‘‘ trade sins” which English industrials have laid at the 
door of the German ones, as unmerited ; that the foregoing adver- 
tisement of the English journal found belief by the less world-wise 
Swedes, and their newspapers took the English complaint up ; but 
a well-known firm at Liibeck, who are importers and exporters of 
Swedish iron and steel, and are also well acquainted with the 
Rhenish-Westphalian works, wrote to the chief one at Stockholm, 
repudiating the idea that the German firms ever did fraudulentl 
mark their goods, and says that the false accusation of the Englis 
may have arisen from misunderstanding a practice which is com- 
mon, namely, when tendering, in this special case in Holland, for 
Swedish steel, German has been substituted, because cheaper and 
it stood the stipulated tests; but the steel bore no Swedish mark, 
and therefore this fact showed that it was not fraudulent marking. 
What moralists might say to this quibble is an open question. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Jan. 6th, 1888. 
THE tin-plate market continues remarkably 
quiet, considering the heavy consumption through- 
out the country. Large consumers are holding 


back. Business has been done at 4°70. Large 
sales of copper were made during the past few 
days at 17°40 to 17°45. Exports for 1887 were 


11,512,843 lb., against 18,914,385lb. for 1886; 
matte and ore, 49,339,812 lb., against 45,877,261 lb. 
for 1886, and 67,852,9701b. for 1885. Sales of 
lead have been made at 4°90 to 5c. Spelter is 
strong at 5gc. Sheet zinc is firm at 6°75. Nothing 
has been done in tin. Southern irons have been 
sold to the extent of 30,000 tons within ten days. 
Northern furnaces are booking very few orders, 
owing to the unwillingness of buyers to place 
orders until prices settle. No. 1 foundry iron is 
20°50 dols. to 21°50 dols, Steel rails are dull at 
32dols. The mills which shut down on Friday 
will not resume work until orders force them to. 
Buyers are offering 30°50 dols. to 31 dols. A 
great deal of railway mileage is projected. 
Nearly 13,000 miles were built last year, and in 
ry of all the gloomy predictions, it is probable 
that as much will be built this year. Railroad 
managers are anxious to cover territory, even 
thozgh the property should not be productive for 
a year or two to come. The Reading Company 
has entered upon a strike with its miners at a 
time when it can least afford it. The property, 
which has been in the hands of receivers for a 
long time, has been transferred to the stock- 
holders this week, and they find themselves with 
a troublesome strike with disaffected employés, 
who have been waiting for a long time for an 
opportunity to strike a blow. In the South-West 
a liberal distribution is going on between Charles- 
ton and Galveston. A large amount of coastwise 
tonnage is to be built this winter in time for next 
season's trade. The developments of the indus- 
tries of the Southern States is leading to this. 
The lower prices of grain throughout the West 
are not discouraging agricultural enterprise. A 
great deal of new farm land will be reduced to 
cultivation. There is this difference between 
farming now and five years ago, namely, that 
both farmers and planters are cultivating a variety 
of crops, instead of, as in former years, relying 
mainly upon wheat and cotton, 

English Bessemer pig is quoted at 20°25 dols.; 
American is dull at 19 dols, at furnace. Spiegel- 
eisen is quoted at 27 dols, for 20 per cent.; 31 dols. 
for 30 per cent. Foreign billets are too high for 
American buyers, 








NEW COMPANIES. 
following companies have just been regis- 


THE 
tered : 
Anglo-American Bangor Slate Company, Limited. 


This company was registered on the 5th inst., 
with a capital of £120,000, in £5 shares, to pur- 
chase from John Boyd Dyott, of Philadelphia, 
U.S.A., a tract of Jand containing about 125 acres 
41 perches, in Northampton, Pennsylvania, 
U.S.A., and to obtain slate, metals, ores, mineral 
or other deposits on the same. The subscribers 
are :— 


Shares 
M. H. Vass, De Montfort House, Streatham, 
Rt ke ie tie ge a ee ik cat 1 
P. Caropata, 44, Sutherland-avenue, solicitor .. 1 
H. E. Gilbert, 19, Cardigan-road, Richmond ... 1 
*J. N. Beach, 28, Pembridge-crescent, W., mer- 


WD. ss 46 cs Ge. be 26 ae. Oe” Be... £2 1 
G. J. Bridges, 20, Hart-street, Bloomsbury, estate 


1 
1 


The number of directors is not to be less than 
three, nor more than seven; qualification, five 
shares; the first are the subscribers denoted by 
an asterisk, and Messrs. C. H. Fetter, R. 
Thompson, and H. D. Harris. The remuneration 
of the directors is to be such sum as they may 
determine, but, without the consent of the share- 
holders, is not to exceed £3000 in any one year. 


H. C. Bridges, 20, Hart-street, Bloomsbury, esfate 
agent .. 
*J. N. Beach, 

merchant .. 


jun., 28, ? Pembridge-crescent, WwW, 





Credenda Seamless Steel Tube Company, Limited. 


This company was registered on the 9th inst., 
with a capital of £100,000, in £10 shares, to take 
over the business carried on at Ledsam-street, 
Birmingham, under style of the Credenda Cold 
Drawn Seamless Steel Tube Company, for £15,000, 
in pursuance of an agreement of 20th ult. between 
Sir Joseph Whitworth and Co. and Leonard 
Tatham. The subscribers are :— 

8 
*W. C. Stiff, Ledsam-street, Birmingham, engi- 

neer oe ee oe . 
*R, C. Christie, 

BE Sia uh see ikl ar, icee' caw kee 
M. Gledhill, mshaw, Manchester, enginecr .. 
*H. " Smith Carington, Openshaw, Manchester, 

engineer ee. ‘eel. os . as, @6 oar 46 
J. M. Gledhill, Openshaw, ter, engineer 
W. H. Jaques, 107, Victoria-street, 8.W., engi- 

TORE bo ae "oo 0e o6 6s BO ee. 06 be) 66 
E. Reid, Openshaw, Manchester, engi arid: 

The number of directors is not to exceed seven ; 
the first are the subscribers denoted by an asterisk; 
qualification, £1000 in shares or stock. The com- 


pany in general meeting will determine the remu- 
neration of the board. 





Op m™ : Ww Saal " engi- 
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Shoe Machinery Company, Limited. 


This company was registered on the 10th inst., 
with a capital of £50,000, in £10 shares, to acquire 
inventions relating to boot and shoe machinery. 
The subscribers are :— 

Shares, 
*M. P. Manfield, Cliftonville, Northampton, shoe 

. . .. ara trainer 
*F. Bostock, Northampton, shoe manufacturer .. 
J. Cove, Northampton, shoe manufacturer .. 

*B. E. West, Hertempton, shoe manufacturer .. 
W. H. Turner, Northampton, shoe manufacturer 
A. Church, Northampton, shoe manufacturer .. 
*H. Bostock, Stafford, shoe facturer .. .. 125 

The number of directors is not to be less than 
three, nor more than eleven; qualification, £500 

r annum; the first are the subscribers denoted 

y an asterisk. The company in general meeting 
will determine remuneration. 


125 

25 
100 
100 
100 








Mannesmann Tube Company, Limited. 

On the 6th instant this company was regis- 
tered, with a capital of £300,000, in £10 shares, 
to manufacture tubes and other articles of tubular 
form, and for such purposes to acyuire licences to 
use the letters patent of Messrs. Reinhard Man- 
nesmann and Max Mannesmann, dated January 
27th, 1885, No. 1167. The subscribers are:— 


Sha: 
*J. G. Gordon, Landon, Glamorgan, steel manu- 


i eres a ir are 
*G. A. Barkley, C.E., 16, Albert Mansions, Vic- 





1 

toria-street, 8.W. Saw. ie ke ee. be 1 
Max M R heid, Germany, tube 

manufacturer pa ak ie, de> #6 cee 96 1 

R. M heid, Germany, chemist 1 





R. Kidner, Auckland-road, Upper Norwood, 
secretary of companies .. .. .. «. «ss 1 
St. John Roscoe, 30, Upper Berkeley-street, W., 


cler ES eee eee 1 
A. 8. Jecks, 30, Hilldrop-road, N.,clerk .. .. 1 

The number of directors is not to be less than 
three, nor more than seven; qualification, £1000 
in shares; the first are Dr. Ernest Werner 
Siemens, Berlin; F. Siemens, Dresden; Karl 
Mannesmann and Dr. Fritz Koegel, of Remscheid, 
and the first two subscribers. The remuneration 
of the board will be an aggregate sum of £1000 
per annum. 





Stephen Thompson and Company, Limited. 

Tbis company was registered on the 5th inst., 
with a capital of £50,000, in £5 shares, to acquire 
certain tin and iron sheet and plate works at 
Wolverhampton, described in an unregistered 
agreement of the 4th inst., between Francis 
Stobbs and Robert Cathan. The eee none 
res. 


C. H. Crane, Wolverhampton, ironfounder .. 
8. Loveridge, Wolverhampton, ironfounder.. .. 
J. Coventry, Linnet-lane, Liverpool, tin-plate 


mee 


ME, oe). o>). cs, env, itn ke. Aa oe 1 
J. Thompson, Wolverhampton, manufacturer 1 
C. H. Potts, Wolverhampton, cashier .. .. .. 1 
L. Taverner-Smith, Wolverhampton, chartered 

accountant . 1 


. Gardiner, 27, Manor Park, chartered ac- 
countant - a oe os ek oe 4h. OW, me 
The number of directors is not to be less than 

three, nor more than five; the subscribers ap- 

point the first; qualification, 380 shares. The 
remuneration of the board is to be a sum equal 
to 10 per cent. upon the profits annually divided. 





Thomas Lamp Company, Limited. 

This company proposes trading as lamp manu- 
facturers, and for such purposes will adopt an 
agreement between the Ridsdale’s Railway Lamp 
and Lighting Company, Limited, T. C. Thomas, 
and the Thomas — Company, Limited, of the 
first, second, and third parts respectively. It was 
registered on the 5th inst., with a capital of 
£50,000, in £1 shares, The subscribers are :— 

Shares. 
John Tilly, 59, Wildersley-road, Wandswosth .. 1 
P. Eaton Chalton, 34, Lorrimore-square, 8.E 
mocountamt .. 0. ss «+ se «s ce oe 
B, Cohen, 129, Walworth-road, accountant .. .. 
J. H. Thring, Bloomsbury Mansions, Hart-street 
H. A. Bryden, 110, Cannon-street, solicitor... .. 
8. H. Johnson, 126, Hurlingham-road, 8.W., 

mooountant .. .. s+ ss 06 «+ 06 se 0 1 
C. W. Bishop, 39, Pyrland-road,Canonbury,clerk 1 

The number of directors is not to be less than 
two, nor more than five; subscribers are to 
appoint the first; qualification, 1000 shares each, 
but this will not apply to the first directors; re- 
muneration, £500 per annum each, with an addi- 
tional £100 per annum each for every 1 per cent. 
dividend over 10 per cent. per annum. 


me 








STEEL FOR THE CHARLESTON.—Regarding the 
reported discovery of grave defects in the steel 
intended to be used in the construction of the 
cruiser Charleston at San Francisco, and the 
snapping of several heavy deck beams during an 
attempt to slightly bend them, as mentioned n 
Washington despatches, the Alta publishes an 
interview with Geo. W. Prescott, president of the 
Union Ironworks, in which he said: ‘‘I have 
heard of no accident of that kind at our shipyards. 
The steel used in the construction of the Charles- 
ton has all successfully stood Government tests. 
There is a corps of Government officials here who 
superintend and inspect all the work done on the 
cruiser. I do not think there is any foundation 
for the report. It would not have been surprising 
if some of the steel showed a slight defect while 
being worked, but that could not be considered as 
a very startling feature. The steel for the deck 
beams was manufactured by Andrew Carnegie, at 
Pittsburg, Pa., and was thoroughly tested right 
there at the works. All the material made here, 
such as wrought iron, cast iron and steel is also 
severely tested by Lieut. Gilmore, the local in- 
spector. The steel now being put into the Charle- 
ston is of as good a quality as was ever put into a 
vessel. Concerning the work on the Charleston, 
Mr. Prescott said satisfactory progress was being 
made, but the menare behind time on account of the 
delay in getting sufficient material from the East. 
The vessel will probably be launched in February 
instead of January, as expected. The facts in 
this case, as we learn from authoritative source, 
are as follows:—Four of the steel deck beams re- 
ceived from the East for that vessel had been sub- 
jected to the usual treatment previous to being 
fitted in place by the punching of bolt-holes, &c., 
but in the course of the work of adjustment it 
became necessary to bend the beams slightly in a 
horizontal direction at right angles to the axis of 
the beam, when to the surprise of the superin- 
tending constructor fractures appeared in the 
flanges which had been punched with holes. Ex- 

riment demonstrated the fact that in every 

irection except that from which a normal stress 
was applied, the same weakness manifested itself, 
but on applying a load greatly in excess of the 
requirements vertically from the top, that is, in 
the direction the beams were intended tobe loadec, 
no appearance of weakness or disposition to 
fracture manifested itself, and but for the appli- 
cation of a strain such as could only occur in the 
case of a ship aground, or under other abnormal 
circumstances, these beams would have been re- 
garded, and rightly, as being fully up to the 
requirements. Test — cut from the damaged 
beams at the Union Ironworks complied with the 
rigid termsof thecontractin every particular, corre- 
sponding with reports received from the inspection 
officers at the ro a; 4 mills, where the beams were 
manufactured.”—U.S. Army and Navy Journal. 


| THE PATENT JOURNAL, 
Condensed from Bo eee of fe maaan 


Application for Letters Patent. 


*.* When pare have been “‘communicated” the 
name and address of the communicating party are 
printed in italics. 

6th January, 1888, 

223. Rotary KNIFE-CLEANING Macuines, T, Wilkins, 
London. 

Evectric INcANDESceNT Lamps, E. Bohm, 

London, 

225. PorTABLE Evectric Battery, H. Abbot and J. 
Douglas, London. 

226. VaLve GEARING, J. Williams, Landore. 

227. TeLepHonic Excnancrt Macnetos, J. 8. Lewis 
Helsby. 

228. Mecuanism for Srorrinc Enoixes, W. Holland, 
Kettlebrook. 

229. Potisnine, &c., STEEL Wire, J., 8., and T. Shaw, 
Halifax. 

230. Stoves, J. Thompson, Bradford. 

ag for Looms, J., C. A., F., and H. Kitson, 


‘ord. 

232, Weicuino Letters, J. C. Watkins and M. and J. 
Fidler, Bradford. 

233, Composinc Type, R. W. Coles, Leicester. 

234. Pores for Lawn-Tennis Nets, W. Hawcridge, 
Bradford. 

235. SprnpLEs for Cap Sprnninc Macuinery, J. Smith, 
Bradford. 


236. Pocket ANTISEPTIC INHALER, 
Birmingham. 

287. Suarts, G. Thomson. Manchester. 

238. VaLve for Steam Enoines, A. Roberts, jun., 
Halifax. 

239. Gas Burner, &c., F. T. Reid and E. and F. Seage, 
Exeter. 

240. Wrve Biss, H. Smith, Birmingham. 

241. Cooxina- Urensit for use Berorea Fire, J. W. 
Midgley, Keighley. 

242, ELECTRICAL MEASURING INSTRUMENTS, J. H. Davies, 
London. 

Naus, R. Sunyé and V. L. A. Blumberg, 

London. 

244. Envevopes, A. H. Durrad, London. 

245. Gums, W. H. Stead, Liverpool. 

~~ PREVENTING CruUSHING, &¢., at THEATRES, J. Lane, 

ive 

247. UMBRELLAS, W. Mellis, London. 

248. Rock Bortnc Macuinery, J. O. O'Brien,—(C. 
Bomet, France.) 

249. Meters, J. T. Roe, London. 

250. Lockinc Botts on Fisa-piates, E. W. Hughes 
and 8. A. Letts, London. 

251. Mat, J. E. Allnutt, London. 

252. Lirts, R. Green, London. 

or Enoine Counters, R. McInnes and H. A. Morriss, 

254. Hypraviic Tramway Locomotive, W. P. O'Neill, 
London. 

255, CLEANING Knives, J. Huggett, London. 

256. Tap, J. C. Sawer, London. 

257. Tap, J. C. Sawer, London. 

258. Lock and Latcu, C. R. Heckford and M. R. I. 
Stanley, London. 7 

259. Exp.osives, W. F. Stanley, London. 

260. Gioves, J. H. Walter, London. 

261. Frre-arms, W. R. Wickham, London. 

262. Boot and SHor Sewrnc Macuives, J. T. Rush, 
London. 

263. Coup.rines, C. Lock, London. 

264. Dryinc Supstances, G. F. Redfern, London.— 
(M. Raty and B, Lambert, France.) 

265. Grinpine Susstances, G. F. Redfern, London.— 
(M. Raty and E. Lambert, France.) 

266. Rincinc CuurcH Betis, F. Tonnar and W. 
Schouren, London. 

267. Brusnes, H. H. Lake, London.—(M. Francqg Van 
Steenberghe, Belgium.) 

268. NewsPaPeRs, Periopicats, &c., G. H. Jones, 
London. 

269. Apparatus for Bortinc Ecas, F. Gotto, London. 

270. Startinc HyprocarBon Enorines, W. D. Priest- 
man and 8. Priestman, London. 

271. Horse Sxoes, J. A. Hewetson, London. 

272. TrRansFER Process, D. Collins and T. Batty, 
London. 

273. Currinc Ur Prastic Susstances, T. Williams, 
jun., London. 

274. Fitinc Teetn, D. R. Eden, London. 

275. AutomaTic Brake, C. D. Abel, London.—(G. 
Westinghouse, jun., United States.) 

276. ANIMAL Traps, T. Alexander, London. 

277. Makinc Horse Naits, R. R. Gubbins and E. H. 

-_ = London. 

278. ProsectiLes, C. T. Cayley and R. 8. Courtman, 
London. 

279. Pianorortes, E. Parr, London. 

280. StRarnine and Spuicine Wire, G. B. Williamson, 
London.—(H. Hughes, New Zealand.) 


7th January, 1888. 

281. Motors, J. E. Rogers, Smethwick. 

282. Gas Licutina, J. Enright, London. 

283. Tre Fastener, L. Morris, Birmingham. 

284. Fioor Ties, M. J. Adams, York. 

285. Trays for Giasses, Cicars, &c., A. J. Bouét, 
Kidderminster. 

286. Matcu Box, &c., A. J. Parsons, Coventry. 

287. SortinG Toots for Potrery, A. Clarke, Longport. 

288. Hanks for Fastentne Sais, C. Simmons and C, 
Cravos, Cardiff. 

289. Mu_tuM IN Parvo Key Case, W. Owston and T. 
Wilton, London. 

290. Horse Cuipp1ne, J. F. Fuller, Dublin. 

291. Puncn and Die, W. Allan and J. McBlain, Walls- 
end-on-Tyne. 

292. Raitway SIGNALLING, J. H. da Fonseca, Stockport. 

293. DyNAMO-ELECTRIC Macnines, T. Parker, Man- 
chester. 

294. Pant SusPENDER, A. J. Inston, Kidderminster. 

295, Evecrric Meter, T. Parker and E. Rees, Man- 
chester. 

296. Switcues for ELectric Circuits, T. Parker, Man- 
chester. 

297. Cookine-RaNnGEs, &c., W. H. Micklethwaite, 
Rotherham. 

298. Tricycues, &c., J. Bates, Bloxwich. 

299. Orn Lamps, &c., G. Roby, Bolton. 

800. SweaTBanps of Hats, &c., F. Hewitt and E. Bent, 
Manchester. 

301. — and SEPARATING MaAcHINERY, J. Ramsay, 

ndon. 

302, Etectric Meter, T. Parker, Manchester. 

303. Satt-Box, H. Sidebottom, Manchester. 

304. DisrriBuTING O11 on WaTER, A. J. Boult, London. 
—(W. Meissel, Germany.) 

805. SEPARATION of CHLoRarTE of Porasn, J. R. Wylde, 
M. J. Hammill, and H. Auer, Liverpool. 

306. Rartway Burrers, T. H. Heard, Sheffield. 

307. Notcues and Runners for Umpretias, J. G. 
Crowther, Sheffield. 

308. Artiric1AL TootH Crown, W. H. Gates, London. 

309. Rotative Fans, 8. H. Hollands, Chatham. 

$10. VeLocirepes, 8. Martin, London. 

$11. Atr Pumps, &c , E. H. Trelease, London. 

$12. Miirary Cuips, &c., R. H. Rushton, London. 

313. Curtina, &c., Lemons, H. J. Haddan, London.— 
(J. A. Hurley, United States.) 

314. DiscoLourtNnG Propuct, F. A. Ducat, Birmingham. 

815. AsH-Pits, R. W. Hewett, Birmingham. 

316. Marn-salts, &c., J. S. Stevens, London.—(G. 7. 
Stevens, New Zealand.) 

817. CENTRE-BOARD CounTERVAIL, D. Powell, jun., 
London. 

ag 2 Sotes and Hegxs of Boots, &c., T. P. Millett, 


ndon. 
$19. Testinc Pressure, &c., C. 8S. Mallett, E. A. 
Hoad, and J. Jackson, London. 


R. Whitaker, 








320. Saits, A. Palfroy, London. 

821. ATmospHERiIc HaMMeER, W. Hasse!, London. 

822. Grass Bort.es, W. 8. Simpson, London. 

323. Stoppers for Bortues, H. L. Phillips, London. 

324. Forminc Ho.ttow Articies, W. R. Comings, 
London. 

825. MANUFACTERE of TuBes W. R. Comings, London. 

$26. Terra-corta, Fireproor Construction, M. H. 
Blanchard, London. 

827. Bert Fasteners, H. Bell and T. J. Carr, London. 

828. APPLIANCE for the Feet of ANIMALS, H. Welling- 
ton, London. 

329. Dyernc Rvuos, &c., J. and J. C. Morland, 
London. 

830. Apparatus for ConveyANCE of Parcets, E H. 
Fosbery, London. 
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831. Wixpow Frames, H. McKibbin, Belfast. 

332. MAkING CORRUGATED STKEL Scoops, J. C. Key, 
Sheffield. 

333. CoMBINATION MACHINE Cover, &c., A. Moore, 
Manchester. 

334. Sasn Corps for Winpow-sasHes, H. Morgan, 
Manchester. 

335. RecuLatine the Suppty of Water, J. V. Eves, 
Belfast, 

336. Macutnery for Dyernc Yarns, J. B. McKay, 
Glasgow. 

337. Lasts, J, Reeson, Birmingham. 

338. Dust CotLectors, G. Briddon, Manchester. 

339. Furnace Tuspe Cieaner, R. Falconer, North 
Shields, 

340. Ancuors, F. D. Taylor, Birmingham. 

341. Vertical Bar Fencine, W. 8. Gorton, Birming- 


ham. 

342. Sarety Guarps for Enoines, E. Considere, Bir- 
mingham., 

343. ENTERTAINMENT for TueaTrRes, &c., H. Athol, 

mdon. 

344. Ancnors, J. Niven, Liverpool. 

345. RecerTacve for Matcues, &c., A. St. J. W. Wri- 
ford, London. 

346. Barrets, &c., made from Paper, J. R. Thame, 
London. 

347. SELF-aDJUSTING Heap-sTALL Reins, M. Page, 
London. 

348. Toy Carriaces, F. H. Ayres and A. Foster, 
London. 

349. CoMBINED Stop Patt, G. T. Rick, Stratford, and 
G. J. Ranson, London. 

350. QueNcHING Tires, E. F. Parks, R. G. Cullerne 
and J. Chalmers, London. 

351. ANCHORING VESSELS in a Storm, T. Hitt, London. 

352. Raisinc SunKEN Surps, G. Drake, London. 

353. PuHotocrapuic Lamps, 8. J. Levi, London. 

354. Boots, H. Witzel, London. 

355. Jormsinc Pipes, A. Vigouroux and A. F. Drivet, 
London. 

356. Propucine Fiasuine Licuts, F. W. Hart and W. 
Bishop, London. 

357. Penputovus Carriaces, L. K. Scott, jun., London. 

358. Boxes for Packina Cartripces, J. Schulhof, 
London. 

359. Spray Lamp, G. Rose, Glasgow. 

860. Coup.ines, J. Darling, Glasgow. 

361. Conpensers, L. Sellner, London. 

362. InstruMENT, V. L. D. Broughton, London. 

363. Pranorortes, E. Parr and W. Down, London. 

364. GuLires, H. Cheetham, Manchester. 

365. VENTILATING Tanks, J. Price, London. 

366. ELtecrric Arc Lamps, C. D. Abel.—(Siemens and 

Halske, Germany.) 
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867. Steam Encines, E. R, Royston, London. 
368. AUTOMATICALLY FLUSHING URINALS, W. M. Muir- 
ead, Glasgow. 
369. Borries, C. Bateson, Keighley. 
370. Manuracture of Exp.osives, 8. H. Emmens, 
London. 
371. TREATING Matt, &c., J. Jones, jun., Liverpool. 
372. Leap Giazine, W. Gibbs, London. 
373. WaTER-CLosET, &c., FLusHer, G. Pratt, London. 
374. Steam WHEELS to Prope. Suips, &c., J. Willis, 
Sheffield. 
375. VELOCIPEDEsS, M. Woodhead, P. Angois, and W. 
Ellis, Nottingham. 
876. Stor Motions, A. H. Dixon and W. J. Gradwell, 
Manchester. 
77. OBTAINING CHROMIUM, J. Park, Glasgow. 
378. RounpaBovuts, &c., J. Parker, 
379. VeLocipepes, T. C. Pullinger, London. 
380. Music Hotpers, A. C. Thornewell, Birmingham. 
381. Dravucut PREVENTER, H. Romain, Eastleigh, near 
Southampton. 
382. CanpLE Houper, J. Simonton, Comber, 
383. Hotpinc Piate Grass, E. H. Pearce and H. 
Besson, Birmingham. 
384. PapeR-Box CoVERING Macuines, H. Inman, 
mdon. 
385. Sewrnc Macuines, J. Bolton, London. 
886. Woop-PLANING MacuINEs, W. P. Thompson.—{D. 
Brown, Australia ) 
887. SHutrLes for Looms, H. and T. Burgess and C. 
Clay, Manchester. 
888. Roucuine Horses, &c., J. Briiner, Londor. 
389. Lace, J. C. Conduit, London. 
390. ELECTRICAL PropuctTion of HaLocens, E. H. M. 
Andreoli, London. 
391. Supptyrnc O1L for Lusricatine, J. W. Vine, W. 
Fox, and B. Smith, London. 
392. Protectors to the Sotes anc HEELs of Boots and 
Suoes, E. and W. Hall, London. 
393. CrystaL Steruoscores, A. S. Faulkner, London. 
394. VuLCANISED Sort Russer, F. Wilhdlft, London. 
395. Supptyina Luspricants under Pressure, T. H. 
Taylor, Manchester. 
896. ConveRTING CURRENTS of Exxcrricity, J. G. 
rrain, London. 
397. Automatic Detivery of Liquip Scent, T. Zee, 


mdon. 

898. Nets for the CarriaGE of PaRrcets, C. T. Frere 
and E. M. Manning, London. 

399. PREPARATION for the Cure of Fever, C. L. W. 
Lang, London. 

400. SEwinc Macuines, H. H. Lake.-(S. D. Tucker, 
United States.) 

401. TREATMENT of Low STEEL, H. A. Harvey, London. 

402. Dyernc TextTILE Fasrics, H. Lake. — (U. 
Weldon, United States.) 

403. CrrcuLAR Saw, W. Sanday, London. 

404. Rack and Jaws for Fitrers, &c., W. Sanday, 
London. 

405. Support for PHotocrapHic Sensitive FiiMs, 
E. W. Perry, jun., London. 

406. PuLVEeRIsING OREs, H. Graepel, London. 

407. FrEezinc Macurnes, W. H. Tomson, London. 

408. STERN-Posts, J. H. Laidman, London. 

409. PREVENTING the CommuNICcATION of VIBRATION to 
the Rrpers of VELOCIPEDEs, Fagg, London. 

410. KeyLess TIMEKEEPER, J. R. Harris and W. Scott, 


London. 

411. Eperne with Corp, E. J. Shannon and 8. Benni- 
son, London. 

412. Cartripces, P, Ambjorn, London. 

413. Beer Enoines, J. Norris, London. 

414, QuaDRUPLE Expansion‘Enotnes, G. Kingdo™, F.C. 
Simpson, and F. Strickland, London. 

415. Looms for Weavina, W. Bowker and R. Williams, 
London. 

416. ExvecrricaL MEasurtnc InstruMENTS, J. H. 
Tucker, Birmingham. 

417. Burnine Lig, &c., J. H. Darby, London. 

418. Steet or Iron, J. H. Darby, London. 

419, Morive-poweR Enaines, E. Edwards and T. 
Smith, London. 

420. Tunino the Strinos of Pranos, &c., H. Cohn.—(C. 
Haacke, Germany.) 

421, Extractine MetAts from Ores, H. R. Lewis and 
C. B. Phillips, London. 

422. Lozences, H. H. Lake.({0. R. Chase, United 
States.) 











62 


THE ENGINEER. 


JAN. 20, 1888. 








423 Prorocrarnic Pictures, L. A. A. Le Prince, 
London. 

424. Convertine Currents of Evecrricity, J. G. 
Lorrain, London. 

425. KNIFE-CLEANING Macuines, R. Haddan. — (F. 
Hensel, Germany.) 

426. Revotvine SavutTries in Sewinc Macuryes, R. 
Haddan.—{F. Hensel, Germany.) 

427. Wasuinc Enoive for Rags, &c., G. Griffiths, 
London. 

428. Force Be.iows, W. Allday, jun., and E. Allday, 
London. 

29. Boots and SHors, W. Swinburne, New Zealand. 
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430. Mutes for Sprynino, H. Ashworth, London. 

431. Motors, H. J. C. Keymer, Gorleston. 

32. Worstep Emspromery, J. H. Hollinghurst, 
London. 

433. Facinc Nuts, &c., R. Taylor, jun., Manchester. 

434. Curtnc Carcases of Hoes, &c., A. W. Shaw, 
Limerick. 

435. Rercectinec Licat, W. Defries London. 

Swine Buckets, A. Thomas, Bristol. 

437. Boots and Sxogs, G. Church, Northampton. 

5. Stupee Pan, A. Roberts, Sheffield. 

439. Loorep Fasrics, C. Cotton and H. Cotton, Not- 
tingham. 

440. AppLyinc Liquips to Yarns whilst being TwisTED, 
J. Barbour and A. Combe, Belfast. 

441. Braces, R. Kew, Manchester. 

442. Fives and Dampers of Ovens, &c., J. and E. Tay- 
lor, Rochdale. 

443. CANDLE-MOULDING 
Biertumpfel, London. 

444. Frre-srick Reocister Grate Back, J. Hall, Wor- 
cester. 

445. Maxine Scorirters, &c., T. P. Sims, Swansea. 

446. Preventinc Waste of WaTER in CisTEeRNs, J. 
Cochrane, Leith. 

447. Batt or Marsie Catcuer, J. H. Goodman, 
Reading. 

448. ArmospHeric Stove, C. Brown, Birmingham. 

449. AscenpING, &c., BaLtoon, G. Black, Dublin. 

450. Giass for PHorocrapH Frames, W. D. Wilkinson, 
F, Fowler, and C. Lea, Birmingham. 

451. Preventinc Waste of Water in CisTEerns, J. 
Cochrane, Leith. 

452. Lacine of Boots, W. J. Payne, London, 

453. FiLexrpcte Measurinc Campers for Fivip 
Meters, R. J. Urquhart, Chorlton-cum-Hardy. 

454. ScppLyrnc Steam to the Cups of TeLEescoric Gas- 
HOLDERS, 8. Cutler, London. 

455. Comprnep Penctt or PEen-HOLDER, &c., J. G. 
Rollason, Birmingham. 

456. Pristine Letrers &c., F. A. Hulse, J. Frenkel, 
H. Versluys, and F. M. B. Bertram, London. 

457. DovusLE Hanp Saw with ApsusTaBLe Frame, T. 
Forsaith, London. 

458. Warp Looms, J. Smith, London. 

459. Ax Les for Omyrpuses, &c., 8. and F. E. Andrews, 
and C. Phillips, Liverpool. 

460. Mountixe Srereotyre P ates in Forages, H. S. 
Statham and A. O. Chudleigh, London. 

461. Torprxe Governors, C. L. Hett, London. 

462. Vevocrpepes for MILiITaRY PURPOSES, 
Fletcher, Londun. 

463. Avromatic Saxe, &c , of Liguips, M. Marchand, 
London. 

464. CONSTRUCTION &ec., J. Allen, 
London. 

465. Maxine a Svusstitvre for Learner, E. J. T. 
Digby, London. 

466. Cut, &c., Pre Carpets, T. Tempest-Radford and 
E. J. Morton, London. 

467. Emprorperinc Macurves, E. Cornely, London. 

468. Weavers’ Suvuttr_e Toneves, E. Haworth, Nelson- 
in-Marsden. 

469. Bac Pocket Case, the Gebriider Killing, London. 

470. Bac Pocket Case, the Gebriider Killing, London. 

471. Frames of Umpretuas, J. Jeffery and J. Simpson, 
London. 

472. Treat nc Sewace, W. Webster, jun., London. 

473. Lasts for Boots, E. Cooke, London 

474. Vessets Prope.tep by Screws, T. W. Scott, 
London. 

475. NoseBaG Protector, A. Bruckner, London. 

476. Rercectinc Gas or other Licut, J. Cobbe, 
London. 

477. Curr for Surrts, A. Florio, London. 

478. Expiess Traction Rope System for Rartways, J. 
A. Westerman, London. 

479. Osstetric Cones, J. D. Gale, P. Gale, and W. 
Morgan, London. 

480. TerminaL Kwnops of Starr Rops, &c., G. White- 

house, London. 
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481. Dryivc TextiLe Fasrics, W. M. Riddell, London. 

482. Stop Drirt and Gras Roor Tz, T. Grimbleby, 
Barrow Haven. 

483. ADJUSTABLE CENTRE Pix for Azimutu SicHTs, &c., 
A. W. and F. 8. Reynolds, London. 

484. SweELts used in Looms, W. and S. W. Pemberton, 
and J. Slading, London. 

485. Bow Guipe for the Vio.ty, &c., H. W. Boughton, 
Thetford. 

486. Fastentncs for Raimway Cuxarrs, J. Ireland, 
Glasgow. 

487. So_vtions of Nirro-CeLLuLose, A. Orr, Glasgow. 

488. Securine Lips of EarRTHENWARE Teapots, J. J. 
and J. L. Grocott, Longport. 

489. Laws Tennis Racket, H. M. Goodman, Birming- 
ham. 

490. Rigs for Umprecias, &c., H. Stockman, Chattrill. 

491. PortaBLeE Cooxine Oven, T. and G. Stokes, Bir- 
mingham. 

492. Construction of Hansom Cass, &c., R. W. 
Palmer, Manchester. 

493. RUBBER-TIRED WHEELS, R. W. Palmer, Man- 
chester. 

494. Frre-PrRoorinc MILLs, J. Hilton, Manchester. 

495. Roorrye Fett, 8. and T. Cooper, Manchester. 

496. Maxinc of Woop Woot, &c, 8. and T. Cooper, 
Manchester. 

497. Looms, H. Lister, Halifax. 

498. Propuctnc Patrerns on Metat Rowers for 
Pristine on TextTite Fasrics, &c., C. I. and F. 
Edmondson, Manchester. 

499. DecoraTinc PeramButa’ on, &c., G. P. Taylor, 
Birmingham. 

500. Supports for PeRaAMBULATORS, E. A. J. Hooper, 
Birmingham. 

501. Dress Stuns, W. H. White, Birmingham. 

502. Securtsc Fastenines of Boxes, F. H. Sanders 
and G. Nicholls, Lirmingham 

£03. Bepsteaps, T. Kendrick, Birmingham. 

504.. Hee: Pirates, W. Haynes, London. 

505. Tosacco Pree, L. B. Bethell, London. 

506. Evecrric Lamps, C. M. Dorman and R. A. Smith, 
Manchester. 

507. ConTROLLING, &c., SicGNaL TeLycraps, E. Berg, 
Berlin. 

508. AERIAL Proputsion, G.S. Parkinson, London. 

509. Duptex Action SHop Buyxp, J. C. Simpson, 
London. 

510. Pocket Screw-priver, J. P, Gorton, Weston- 
super-Mare. 

511. VentrLators, J. Howorth, Manchester. 

512. Gas, Perroteum, &c., Encines, T. Sington, Man- 
chester. 

13. Gun Prosecti.e, D. Boyd, London. 

514. Automatic Wricuinc Macuines, A. Lafarque, 
London. 

515. Bepsteaps, F. E. MacMahon, London. 

516. Propucine Opticat Errect of “‘ BLue Grotto of 
Capri,” A. Florio and F. Hyde, London. 

517. Catcutatinc Macuines, &c., G. F. Pickering, 

ndon. 

518. Lamps, C. Asbury, London. 

519. Turesuinc Macuines, G. F. Redfern. —(— 
Damanion, France.) 

520. Curmney Pors, G. F. Verini, Liverpool. 





Macnines, H. A. and F. J. 


R. G. 


of Luirepoats, 





521. Doors, W. Wade, Manchester. 

522. Incusators, R. Terrot. London. 

. Furnaces, A. Orcel, London. 

Pristine, E. H. Farmer, London. 

Weppine Cakes, H. W. Hart, London. 

Buryp Router Firtines, W. Cluse, London. 

527. Surps’ Davits, A. Gray.—( — Wicks, India ) 

528. Agratep Liquip Srorrers, W. 8. Simpson, 
London. 

529. Ain Pumps, J. Y. Johnson.—(H. J. Doerr and T. 
Mace, United States.) 

530. Disinrectine SEWER Gases, J. Arnold, London. 

531. Generation, &c., of Evectriciry, H. Edmunds, 
London. 

532. Trans, H. Imray.—(E. Picard, Belgium.) 

533. Covers for Jars, H. L. Phillips, London. 

534. Tosacco Pipes, H. Spring and A. Kirkham, 
London. 
















SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 


$71,784. — Hyprocarpon - Furnace, 0. D. Orvis, 
Chicago, Ill.—Filed February 16th, 1885. 
Claim.—The combination, with a retort opening in 
a horizontal plane directly into a furnace and a supply- 
passage thereto, through which hydrocarbon, com- 
bined with steam and air, is introduced to the retort, 
of a nozzle, pipe, or passage connected with the top of 






sltam 


of 


the retort and opening at a point outside of the retort, 
where the ignited vapours esca ‘ping therefrom will be 
discharged into the furnace and at the same time heat 
and maintain the retort in operation, substantially as 
described. 


371,793.—Gas Enarne, A. Schmid, Allegheny, and J. 
C. Beckfield, Reserve, Allegheny County, Pa.—Filed 
June 29th, 1887. 

Claim.—(1) In a gas engine, the combination of two 
power and compressing cylinders, a valve-chamber 
connected to each of said cylinders by suitable ports, 
and a valve located in said chamber and constructed 
to regulate the flow of gases to and from said cylinders 
alternately, substantially as set forth. (2) In a gas 
engine, the combination of two power and compress- 
ing cylinders, valve-chambers connected to each of 
said cylinders by suitable ports, and valves located in 
said chambers and constructed to regulate the flow of 
gas and air alternately to the compressing cylinders, 
and thence alternately to the power cylinders, sub- 
stantially as set forth. (3) In a gas engine, the com- 
bination of two pairs of power and compressing cylin- 
ders, a valve-chamber connected to said cylinders by 


























suitable ports, and a valve located in said chamber 
and constructed to co-operate alternately with each 
power piston to regulate the flow of dead gases from 
the power cylinders, substantially as set forth. (4) 
In a gas engine, the combination of two pairs of power 
and compressing cylinders, a valve-chamber connected 
to each of said cylinders and provided with an ex- 
haust port, and a valve located in said chamber, said 
valve and ports being constructed to late the flow 
of gas and air to the compressing cylinder of one pair 
and the exhaust of dead gas from the power cylinder 
of the other pair while moving in one direction, sub- 
stantially as set forth. 


371,937. Rueostat, J. Hartman, jun., Philadelphia, 
Pa.—Filed January 21st, 1887. 
Claim. —The rheostat C, having the wires } to 17, 
studs ccl, plates E E}, having grooves, in combination 
with the lever D, provided with plates R R!, in which 


(371937 





are the lugs or contact pieces i, i, ?, for controlling 
and ting the currents of electricity imparted to 
the motor, substantially in the manner herein shown 
and described « 





$71,849. Perro.tevm Motor, V. List and J. Kosakoff, 
Moscow, Russia.—Filed March 15th, 1887. 

Claim —(1) In a petroleum engine, the combination 
with a box having the compartment c. communica- 
ting with the outer air, and the compartments 6 and 
d, of the tubes ¢ lined with a material adapted to im- 
bibe liquid hydrocarbons, suction pipe A, pipe c°, for 
supplying hydrocarbon, and means for causing a 
heated liquid to circulate through the compartment 
b, substantially as for the purpose described. In a 

















petroleum engine, the combination, with the power 
cylinder E, of the sleeve G, having the orifices i, 1, 
ul, a burner for the permanent flame, the rotating 
cylinder K, having the perforation o and channel 6, 
and the igniting tube D, containing the channels 1 
and 5, and the chambers 2 and 3, communicating 
together by the holes 4, substantially as hereinbefore 
described, and for the purpose set forth. 


371,942. Vapour Buryer, F. J. Hubbard, Chicago, 
1u.—Filed June 3rd, 1886. 

Claim.—(1) A vapour-burner base having a e- 
rating chamber beneath the base plate. which is 
centrally enlarged by a downward extension thereof 
forming a chambered boss connected at its lower end 
with the liquid inlet pipe, and an induction tube for 
the admission of air and vapour to the mixing cham- 
ber of the burner, which induction tube enters said 

laterally and passes upward through the vapour 


[371,942] 








generating space included within said boss, substan- 
tially as described. (2) The combination, with a 
stuffing-box and its cap, of a valve stem provided with 
a shoulder ¢!. a collar ¢? back of said shoulder, and a 
sleeve or follower ¢3, substantially as descri and 
for the purpose set forth. 


372,016. Arr or Repvucinea Grain To Frour, J. R. 
Davis, jun., Neenah, Wis.—Filed February 18th, 
1882. 

Claim.—As an improvement in the art of manufac- 
turing flour by gradual reduction, first taking from 
the break the flour and finer middlings, and then sub- 


372,016] 




















jecting the entire mass of the residuum to the con- 
joint operations of sifting ard winnowing before re- 
reaking, substantially as set forth. 
872,126. Grain-pRiLt Tuse, 7. KR. Crane, Heathsville 
Va.—Filed August 24th, 1887. 
Claim.—{1) The combination of a drill tube E having 





a shoe m and provided at its lower end with internal 
lugs i, and a convex disc f secured to a ring g, which 





fits within the tube and is seated loosely on the said 
lugs. (2) The combination of a drill tube E provided 
at its lower end with internal lugs i, a convex disc /, 
secured to a ring g, which fits within the tube and is 
seated loosely on the said lugs, and a conveyor tube 8, 
made of flexible material, and provided with elastic 
wires extending lengthwise, and fitting in and filling 
the top of the drill tube, 


$72,302. Convertrr, S. C. Collin, Braddock, Pa,.— 
Filed November 3rd, 1886. 

Claim.—{1) A tipping converter mounted on fixed 
bearings and provided with a crank axle, in combina- 
tion with a cylinder and piston, and a pivotted link or 
connection between said piston and the converter 
crank, whereby the converter can be turned on its 


[372,302] 








axle by the operation of the piston, substantially as 
and for the purposes described. (2) A tipping con- 
verter having a nose at one side of the longitudinal 
axis of the converter, so as to form a belly or bed at 
































the opposite side thereof when the converter is in « 
horizontal position, and tuyeres in the end extending 
in the direction of said bed, so as to blow into the bath 
of metal thereon, and tipping devices, substantially as 
and for the purposes described. 


372,313. Incanpescent Exectric Licut Bu.s, R. 
Haines, Corning, N.Y.—Filed September 10th, 1886. 
Claim.—As a new article of manufacture, a glass 
bulb for an incandescent electric light having a 





moulded, corrugated, checked, or otherwise waved or 
roughened outer surface, and also a corresponding 
moulded inner surface, substantially as set forth. 


479. Pire Couriina, H. S. McKee, Pittsburg, Pa. 
—Filed November 5th, 1885. 
Claim.—(1) A pipe section having a thread com- 
of a number of rivet heads arranged in 
elical relation and forming one or more convo- 
utions around the pipe, substantially as described. 





(2) The pipe comming consisting of the cast metal 
sleeve having helical grooves cored therein and 
sealing chambers, in combination with the pi 
sections having each a thread com of a series 
of rivet heads or knobs applied to the pipe, substan- 
tially as described, 








Epps’s Cocoa,—GRATEFUL anD ComForTING.—"' By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and Ly 4 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is ber judicious 
use of such articles of diet that a constitution may by 
"ae wand built up until strong enough to resist every 

ndency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We ma oo — a fatal shaft be 
keeping ourselves well fortified with pure blood and a 

me nourished frame.’’— Civil Service Gazette 
Made ply with ang = Pine nd or milk, Sold only 
in packets, by geoees, labelled—‘“‘ James Epps & Co., 
H pathic Chemists, London.”—[Apbvrt.] 
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AN INVESTIGATION INTO THE INTERNAL 
STRESSES OCCURRING IN CAST IRON AND 
STEEL, 

By General NICHOLAS KALAKOUTSKY, 
No. V. 

So far we have only discussed the stresses in the inner 
tubes of guns, but the same considerations enter into the 
constitution of the finished gun in a hooped state. In 
Table A (page 41 ante) we have two series of guns, to 
which were applied different methods of computation for 
determining the teusion of the hoops, To the first belon 
the lliu. inner tubes, Nos. 1 and 73; they were koopec 
in strict accordance with theory. The shrinkage was 
calculated so as to bring the layer at the surface of the 
bore into a state of compression equal to the elastic limit; 
and since tension existed there already, a certain portion 
of the calculated compression was neutralised in removin 
this tension. Consequently, the deficiency in presi | 
which existed before hooping was not removed, but merely 
became a smaller percentage relatively to the in- 
creased powers of resistance obtained by hooping the 
tube. Both guns proved weak : one burst at the muzzle 
end at the first round, and the other became damaged 
after a comparatively short term of service. It is right, 
however, to mention that other guns from the same firm, 
and of similar manufacture, are considered serviceable, 
though such an opinion is rather inspired by confidence 
in the firm which supplied them than from an investiga- 
tion into the internal stresses in the guns themselves. 

Nos. 264 and 345 belong to guns of the second group. 
The inner tubes were hooped with considerably more 
shrinkage than theory would sanction. This excess did 
not arise from premeditation, but was the result of acci- 
dent. In the formula for computing shrinkage occurs 
the quantity «, representing the relative elongation 
corresponding to the elastic limit. The value of «, was 
determined experimentally in a Kirkaldy machine fitted 
with an automatic arrangement for measuring elonga- 
tions. This apparatus, however, gave not only the elonga- 
tion of the test piece, but also indicated a portion of the 
extension of the draw bars of the machine itself ; con- 
sequently, the elongations thus determined were consider- 
ile greater than they should have been. The makers of 
the guns, guided by the fallacious indications of their 
testing machine, took the value of w, as 0°003, whilst the 
actual elongation of steel having an elastic limit of 1800 
atmospheres is about 0°0009. In consequence of this 
error the hoops were forced on the inner tube with an 
amount of shrinkage more than three times greater than 
it ought to have been. A portion of the resulting com- 
pression at the surface of the bore was beneficial, because 
it was employed in the removal of the initial tension 
which existed in the metal; part represented the com- 
pression demanded by theory, and the remainder pro- 
duced undoubtedly detrimental effects because it strained 
the metal beyond safe limits. Notwithstanding the 
defects pointed out, the guns stood their tests admirably, 
and no eases of bursting have occurred during a long 
sagen of time, an immunity from accident which must 
be attributed, without a doubt, to the splendid quality of 
the steel employed. I have ational the above facts 
solely in the interest of truth, they can in no wise weaken 
our fundamental proposition, which is that where there is 
a possibility of increasing the strength of guns the means 
of doing so should be taken advantage of. In the case of 
the llin. tube, No. 86, we have an example of the process 
of manufacture adopted by themakers remaining unaltered 
for ten or twelve years, and although, probably, the usual 
theoretical considerations were applied in hooping, they 
were powerless to prevent the loss of strength. 

As regards the 12in tube (discs Nos. 56 and 57), we 
see, on comparing it with guns Nos. 1 and 73, that the 
makers, during the last ten years, have altered their 
process of manufacture. This tube had evidently been 
tempered in oil, a process which had not been adopted in 
any of the previous guns, and then annealed. Cooling 
took place from the inside as well as the outside, and this 
fact is indicated by the figures, which give the resistance 
to rupture and the elastic limits in different layers of the 
metal (see Tables 5 and 6), and also by the results 
furnished by the investigation of the internal stresses. 
Evidently the heated tube had been dipped into oil and 
left there until the cooling was complete, or had lasted 
for some time. Under such conditions internal stresses 
were developed of a different nature to those in previous 
tubes. These stresses may be classed as beneficial, eer 
owing to their presence, the tube acquired somewhat in- 
creased powers of resistance.’ This mode of treatment 
is in reality a step in advance, but by no means con- 
stitutes a complete solution of the question. By cooling 
or hardening on both sides simultaneously, the compres- 
sion which takes | poe at the surface is accompanied by a 
great extension of the internal layers of the metal. In 
certain cases this may become very dangerous, since, 
under fire, rupture may commence in ches highly-strained 
layers. Besides, when annealing, injudiciously carried 
out, follows hardening, the injurious distribution of in- 
ternal stresses may be aggravated. 

_ The cast iron 9in. gun, No. 1561, is an example of gain 

in strength, due to a proper distribution of internal 

stresses.” In thediscinvestigated we havestresses the bene- 
ficial nature of which approaches perfection. Deviations 
from this favourable condition occur only in two external 
layers, where the metal is in a slight state of compression, 
owing to insufficient heating of the mould at the time 
when water was circulating through the bore. This 
irregularity is not, apparently, of importance, and does 
hot sensibly affect the strength of the gun. The distri- 
bution of stresses revealed by my experiments, increased 





5 This increase of strength will disappear if the tube be h 
the amount of shrinkage as now ad 
y- — initial internal stresses, whic! 

ube, 


6 I also experimented on dises taken from four 6in. cast iron guns, 
having strains of a similar nature to those in the 9in, gun ; but the discs 
were cut up into only a small number of and therefore the results 
obtained were not so accurate or characteristic as in the example selected, 


with 
, t.e., caleulated without regard 
already exist in the metal of the 


the strength of the gun to twice the amount which might 
otherwise have been anticipated. Indeed, it is only by 
such considerations that we can explain how a material so | 
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occupies the first place even among steel tubes, the metal 
of which possesses a very high elastic limit. That this 
gun really possessed remarkable strength is confirmed by 


TaBLe IV.—EXPERIMENT 22, 
Taternal Stresses in a Dise taken from the Muzzle End of an llin, (28 cent.) Gun, No. 73. 
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Norte. —248 rounds were fired from 


gun No. 73. 
after the 41st round ; this erosion i d id 





The charges ranged from 19 to 48 kilos. Erosion of the conical part of the chamber was noticed 
bly up to the 200th round, in consequence of which the gun was returned to the factory to have 


a liner putin. The specimen for testing was cut from ring No. 4, parallel to a tangent to the bore. 


TABLE V.—EXPERIMENT 56. 
Internal Stresses in a Dise cut from the Inner Tube of a 12in. (30°5 cent.) Gun, three-fifths of the length from the Muzzle, about 216i. 
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Notr.—This disc, as well as the one in Table VI., were cut from 


the same gun, but the disc of Table VI. was sent to me after the outside had been 
r ‘bjected to cialis | 





turned down to the same diameter as the disc in Table V. The sp 


1 tests were all cut out parallel to tangents to the 


TaBLeE VJ.—EXpeRIMENT 57. 


Internal Stresses in a Dise cut from the Inner Tube of a 12in. (30°5-cent.) Gun at about four-fifths of the Length of the 


uzzle, about 278in. 
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weak as cast iron is, can, in certain cases, hold its own 
against the very superior qualities of gun steel. From 





able A we see that this gun, from its absolute strength, 





Nore.—The same remarks apply as to Table V. 


the fact that, in the year 1874, it was subjected toa test 
by firing in an unhooped condition, and stood admirably 


500 rounds consisting of charges of 14°7 and 19°7 kilogs. 
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of prismatic powder, and projectiles weighing 123 y+ 
During the firing, the pressure on the wedge of the 
breech mechanism was determined at 1100 and 1750 
atmospheres. Taking into consideration that the external 
diameter of the finished tube was equal to 27in. (713 mm.), 
and the diameter of the powder chamber 9°23in (237 mm.), 
the theoretical power of resistance of the gun was calcu- 
lated to be about 1000 atmospheres; therefore, if it 
stood without injury a pressure of 1750 atmospheres 
in the bore, its actual strength was nearly double 
that anticipated, and this was unquestionably due to 
the value and distribution of the internal stresses 
in the metal. We could mention several examples 
of the surprising strength of unhooped cast iron guns, 
and call to mind especially the well-known experi- 
ments of Sir William Palliser, who was a warm advocate 
of the use of cast iron. Not unfrequently, and especially 
in the early days of steel guns, cast iron ordnance evinced 
such endurance under fire, that it almost came to be re- 
garded as a competitor with the stronger material. The 
deterioration of cast iron guns coincided with the attempts 
to hoop them, and was the consequence of putting on 
hoops with an excess of shrinkage. Let us picture to 
ourselves what would take place if we put hoops on the 
cast iron gun No. 1561 in such a manner as to compress 
to its elastic limit the layer of metal at the surface of the 
bore, which layer had already been compressed, by the 
peculiar method of casting, to this limit, previous to the 
operation of hooping. However considerable may be the 
resistance of cast iron to compression, yet, by adopting 
such a method of hooping, we may produce serious struc- 
tural disturbances in the metal at the surface. 








THE BOW STRENGTHENINGS OF IRON 


STEEL SHIPS. 

THE stresses endured by a ship when she encounters a 
disturbed sea may be roughly classified as of two kinds, 
designated “structural” and “local.” By the term 
“ structural stress ” is understood the resultant of all the 
forces acting upon the hull and tending to alter its form 
at any moment ; while by “local stress” is meant the 
operation of each individual force acting at the locality of 
its application and tending to local disturbance or rupture. 
The distribution of material in the hull of an iron or 
steel ship should be determined with due regard to both 
these principal forms of stress. For instance, the thick- 
ness of the bottom and side plating as shown on the 
midship section plan is a most important element in the 
total structural resistance to bending moments and 
shearing stresses; and at the same time, when it is 
remembered that this thickness of material is all that 
separates the passengers and cargo from the sea, its 
valuable function in resisting local stresses at every 
square foot of the bottom will be equally apparent. 

The structural stresses in a ship are, without doubt, 
the most important that have to be considered, and it is 
these which chiefly occupy the attention of the naval 
architect in arranging her scantlings. Generally speak- 
ing, a distribution of material which satisfies structural 
demands will at the same time meet local necessities 
throughout the greater part of the body of a vessel. 
For the various components of the hull must be made to 
mutually support and stiffen each other in order that the 
whole may do its allotted task, and this stiffening for the 
purpose of resisting structural stresses is in most cases 
sufficient to satisfy local needs also, except perhaps 
towards the extremities. This cannot, however, be 
stated as a rule, for in many cases, notably in association 
with the cellular system of construction, the require- 
ments of a structural character may be fully satisfied 
while the deficiencies in local resistance will be glaringly 
apparent. An iron or steel vessel is not efficiently 
designed unless both conditions are fulfilled. 

As already indicated, it is chiefly at the bow and stern 
that the question of resistance to local stresses has to be 
considered apart from the conditions which regulate the 
general efficiency of the structure. For the present it is 
intended to limit attention to the bows of iron and steel 
ships, to discuss the local stresses there encountered, and 
the means usually adopted to provide adequate resistance 
thereto. 

Among the local stresses which are either peculiar to 
the bow of a ship or which operate with greater ettective- 
ness there than elsewhere, none are of more importance 
than those which produce the form of strain known as 
“panting.” The curvature in the side of a vessel is well 
known to contribute largely to the strength of her struc- 
ture. A sheet of paper when bent in the shape of a 
thin cylinder will carry a load far in excess of that 
which would crumple it when in its normal form, and a 
cylindrical boiler is stronger than a rectangular one of the 
same thickness. Now it unfortunately happens that the 
portion of a vessel which first encounters the force of a 
disturbed sea is that of which the form is least adapted 
for resistance to such stresses. In other words, conditions 
which are contributory to the attainment of speed are not 
at the same time contributory to the development of 
resistance to local stresses. To be “ship-shape” the 
extremities of a vessel must continuously merge from the 
cylindrical form at amidships to two parallel planes at the 
stem and stern post. Asa consequence the curvature of 
the sides becomes less and less as the bow and stern are 
approached, and the finer the extremities the more nearly 
do the sides of the vessel thereat approximate to plane 
surfaces. But the vessels with sharp extremities are 
precisely those which are intended for high speeds, and 
which therefore are most likely to encounter the greatest 
local stresses at the bow and stern. The phenomenon 
known as “ panting” is experienced at both extremities 
of vessels, but more especially at the bow. It is doubtless 
due to two principal causes ; these being, (1) variations 
in the buoyant support afforded to the extremities of the 
vessel when she encounters waves; and, (2) blows from 
a disturbed sea as the vessel is being impelled through it. 


AND 





Panting manifests itself by movement, and even rupture, 
of beam fastenings and other transverse ties whenever 
these are insufficient to resist these particular stresses. It 
is most commonly observed in large and high-powered 
steamers, especially when engaged in the North Atlantic 
trade, but it is far from being unknown even in sailing 
ships. Indeed, instances are not uncommon in which 
wore d of a serious character has taken place both at the 

ws and sterns of iron sailing ships ; and it isvery probable 
that movement of a panting character occurs in very many 
ships which by reason of the total absence of transverse 
ties at their extremities, below the lower deck beams, 
leave no indication whereby the actual state of affairs may 
be ascertained when they arrive in port. It may poo 
be urged that what cannot be discovered is therefore not 
of serious importance; but on further consideration it will 
be seen that a prolonged continuance of such a strain as is 
manifested by frequent changes in the curvature of the 
bow framing, plating, &c., must eventually result in a 
disturbance of the fastenings and a weakening of the 
structure. The phenomenon is by no means of recent 
discovery, although it has only been of late years that 
proper measures have been taken to prevent its occurrence 
in iron and steel vessels. Nothing was more common in 
the survey of wooden clipper ships than to find iron breast- 
hooks broken through the panting movement of their 
sides adjacent to the stem. The remedy provided in the 
form of what were known as “ pointers”—which was 
always found effectual—sufficiently indicated the nature 
of the stresses they were intended to resist. The so-called 
“panting arrangements” in iron and steel vessels are 
closely akin in character to the “ pointers” fitted in the 
old wooden clippers. The “ pointers” were stout stringers 
fitted against the inside of the vessel in a direction as 
nearly perpendicular to the stem as possible. One of 
these was placed on each side of the bow, and securely 
bolted to each frame timber that it crossed, while the two 
were united by a substantial breasthook. It is somewhat 
singular that in the earliest ocean steamers built of iron 
no special provision was made against a stress, which had 
been found to operate so seriously upon the bows of cli p- 
per sailing ships built of wood. Probably it was thought 
that the new material was so superior to the old, both in 
regard to absolute strength and in the facilities for combi- 
nation which it afforded, that no difficulty of the kind 
would be experienced ; and, indeed, it was not until fine- 
ness of form, associated with lightness of scantling, reached 
a high stage of its development, that naval architects 
began to be troubled with the panting difficulty. 

Side keelsons, hold and deck stringers, have always been 
joined at the bow and stern with plate breasthooks and 
crutches, which afford valuable local strengthening at these 
places. The influence of the breasthook does not, however, 
extend to a sufficient distance from the bow to stiffen the 
comparatively straight framing against panting stresses, 
and other transverse support has consequently to be 
provided wherever there are no tiers of beams in the 
design of the structure. In many modern steamers there 
are fore peak ballast tanks fitted, and the iron or steel 
crowns of these are of great value as local stiffeners of the 
framing. But even where there are peak tanks the iron 
or steel crowns are often so high above the floors as to 
render it necessary to introduce intermediate transverse 
ties, or to augment the side stringers and keelsons within 
the tank beyond their normal scantling. Whatever special 
provision is made against panting stresses will be provided 
below the lowest tier of deck beams, as above that height 
the decks are ordinarily sufficiently near each other to 
furnish the necessary local stiffening with the aid of an 
intermediate breasthook. Below the lowest tier of deck 
beams the provision against panting will consist of a few 
additional beams of extra strength attached by means of 
gusset plates to a stringer worked intercostally between 
the frames and connected to the side plating. Sometimes 
the beams are omitted, their absence being compensated 
by fitting a wide plate stringer stiffened with angle bars 
or bulb plates on their inner edges. These are mere 
matters of detail, it being an easy matter to furnish 
stiffening with iron or steel whenever the proper locality 
for its application becomes known. The chief point to be 
borne in view is the existence of an important description 
of local stress which for a long time was neglected. 

During recent years it has become usual to supply a 
great deal more breasthook connection to the bows of 
ships than had hitherto been provided. Lloyd’s rules at 
present require breasthook to be not more than four feet 
apart, and there can be no doubt that the presence of these 
transverse ties must afford valuable succour to the stem 
rivetting. Their importance as supports to the stem and 
to the bow framing in the event of collision will, too, be 
clearly evident. The modern practice of fitting double 
angle bar stringers on the inside of reverse frames, 
midway between decks that are 8ft. apart and upwards, 
while Dbenaticial to the whole structure is peculiarly so 
to the framing of the bow, especially where the 
stringers on both sides are united with breasthooks. 
The exigencies of the Atlantic trade, and the experi- 
ence obtained with steamers that have encountered heavy 
weather in crossing between Great Britain and the United 
States may properly be credited with the bringing about 
of theseexcellentadditions to shipbuilders’ practice. A few 
years ago it was not at all uncommon for Atlantic 
steamers to arrive in port with the framework of their 
bows smashed through receiving heavy blows from the 
sea. In some cases frame angle bars have been broken in 
several places, while the surface of the adjacent plating 
has shown no other effects from the blow than a slight 
flattening in its curvature. Damage of this kind was 
most frequently sustained by the framing of the top- 
gallant forecastle, but the injury has been known to 
extend below the upper deck sheerstrake. Nothing could 
point more clearly to the want of local strengthening at 
the bow than this. The structure of the ship as a whole 
was equal to all the varied stresses due to Atlantic seas, 
but the bow framing, which received the chief brunt of 
the wave fury, was unequal to the duty expected of it. 
The bows of ships have been much strengthened since 
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then, and consequently we see less of bow damage, unless 
the vessel has struck something harder than water. 

Not only is the framing of the bow receiving greater 
support, but the plating too is given a substance in excess 
of that which was formerly usual. The doubling of in- 
side strakes on each side of the bow, which is now not 
uncommon, affords protection against ice, floating wreck- 
age, and blows from the pea of the bower anchor, the 
latter being a casualty which from its frequency is well 
deserving attention. 

From what has been said it will be seen that the bows 
of ships, and especially those propelled by steam power, 
should be afforded local stiffening and strengthening of a 
kind and to a degree such as are not necessary at most 
other parts of the hull. Admiral R. Scott, of the Royal 
Navy, has recently suggested that the large ocean steam- 
ships of the mercantile marine, which may hereafter be 
employed as cruisers in time of war, might advantageously 
act as rams in dealing with their adversaries. It is to be 
feared that the development of bow strengthening has not 
yet attained the ideal stage which the gallant admiral 
contemplates. Nevertheless, the evolutionary tendencies 
of mercantile steamship construction are in that direction, 
and whether our commercial fleet will be able to act as 
rams in the future or not, it should be a matter for 

eneral satisfaction that they are every year becoming 
= able to do the work that lies immediately before 
them. 








BAND-SAWS FOR SHAPING METALS. 


THE engineer, A. Laurent, in the Revue Générale des Machines- 
Outils, gives the particulars concerning the successful employ- 
ment of endless band-saws for shaping metals, gathered from his 
experience since 1880 in the workshops of the Compagnie du 
Midi. According to this memoir, no difficulties of any kind will 
be found in the use of these endless saws for the purpose, 
provided the following conditions are complied with:—(1) The 
saw-band must have a speed in accordance with the piece of 
metal to be operated upon. (2) The sharpening of the teeth 
must be effected by the aid of a particular kind of grinding 
material, and according to fixed rules. (3) The teeth must have 
a particular form, and must be afterwards properly set. 

As regards the most advantageous speeds to give the saw, the 
following, according to the sorts of metal to be cut, have been 
found in practice the most effective: namely, for wrought iron, 
66 m. per minute; for cast iron and steel, 45 m. per minute; 
and for bronze and allied alloys, 85 m. per minute. The speed 
of the saw-blade always remains the same, whatever the thick- 
ness of the metal to be cut, and if required, only the speed of 
the feed of the latter is to be altered. 

Concerning the sharpening of the saw teeth, this of course 
will have to be done with artificial grindstones, because to use 
files would be too expensive, on account of the number which 
would be required. The grindstone must have a fine and close 
grain, be very hard, and capable of being wrought to a sharp 
angle at its periphery, and lastly, must be able to keep its edge 
without showing flakes or indentations. 

Such grindstones have been produced by several makers from 
very fine-grained emery. The speed of the grindstqne plays a 
very important part in the grinding process. A stone of 320 mm. 
diameter must make about 1800 revolutions per minute, for if 
the speed be less than this it would be necessary to press the 
blade to be sharpened too forcibly against the stone, which 
would run the chance of softening the point of the tooth. A good 
grindstone of 320 mm. diameter is capable of sharpening sixty 
saw-blades 64 m. long before its diameter is so far reduced that 
it becomes useless for the purpose. At first, a fresh sharpening 
was required, on an average, after three to four hours’ work. 
Now, after the latest improvements effected both in the saws 
and the grindstones, it may be calculated that there will be six 
working hours between two new sharpenings. Necessarily, the 
repeated sharpenings will in due time reduce the breadth of the 
saw-blade. However, this only takes place slowly; and until a 
blade is quite used up a considerable time elapses ; but even 
when it has been reduced to a very narrow strip, it can always 
be further used to cut out small curves. 

It is advantageous to give the teeth of the saw a set, and this 
should be done about after every third sharpening. The saw- 
band should have a rectangular section, and be 1 mm. thick, and 
through the setting of the teeth should become on the face 
14 mm. broad. For cutting steel, wrought and cast iron, the 
teeth should have a 3 mm. pitch, and have a depth of 2 mm., 
the cutting angle of the teeth being 50 deg., and the adjoining 
one 33 deg. 

Especially such work as is ordinarily done by the slotting 
machine can be done indisputably cheaper by means of the band- 
saw. For the underframes of railway wagons and the like, the 
bottom foundations of water tanks, and generally for all sorts of 
constructions in iron, the endless band-saw can be used with 
great advantage, on account of the regularity and exactitude of 
the cut it produces, the result being perfect and precise fitting, 
such as cannot be accomplished when shears or cutters are 
employed. One peculiarity with regard to the use of the band- 
saw, and which makes it such a useful tool, is-its capability of 
cutting out the smallest curves, For instance, a skilled workman 
can, with a sufficiently narrow blade, cut a disc of the size of a 
franc piece out of a plate 25 mm. to 30 mm. thick. Again, it 
serves for numberless different kinds of work, which would 
otherwise require to be forged, and at the same time saves much 
cost of production. ’ 

We may add that for about twenty years band-saws have 
been used in the Royal Gun Factories at Woolwich in cutting 
gun-carriage frames out of wrought iron plates. 








Juntor ENGINEERING SociETY.—On Friday last the third annual 
dinner of this Society was held’at the Holborn Restaurant, Mr. 
William Anderson, M. Inst. C.E., President, occupying the chair. 
The occasion was largely attended by the members and their friends. 
Mr. W. J. Tennant, in submitting the toast of the President and 
Vice-Presidents, alluded also in appreciative terms to the continued 
interest evinced in the progress of the Society by_ Professor 
Kennedy, F.R.S., Past President. Professor Ayrton, F.R.S., re- 
sponded for tbe Vice-Presidents. The President in proposing the 
toast of the evening, congratulated the members on the rapid de- 
velopment of the Society, and remarked upon its usefulness in 
affording a means whereby the juniors of the profession could 
acquire a fluency in writing and speaking, which were such great 
essentials to the successful engineer of the present day. Mr. 8. H. 
Wells, the chairman, having responded, the officers and committee 
was proposed by Mr. E. H. Tabor and acknowledged by Mr. W. T. 
Dunn, honorary secretary, and Mr. F. H. Lewis respectively. The 
visitors was proposed by Mr. P. May, Mr. Walter, LL.B, acknow- 
ledging the compliment. 
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GENERAL PURPOSE AND FINISHING SCREW-CUTTING LATHE. 














Fig. 2 
FIVE-INCH GEOMETRIC LATHE. 





Tue lathe illustrated in the accompanying engravings has 
been recently brought out by the London Lathe and Tool 
Company, and presents several features of novelty and interest. 

Fig. 1 shows the lathe as arranged for ordinary metal turning, | 
and Fig. 2, fitted with overhead motion, and with a drilling | 
spindle in the ornamental slide rest. 

The main departure from ordinary practice lies in the saddle, | 
which, instead of travelling over, travels in front of the lathe 
bed, thus allowing the hand 
rest, boring rest, &., to be 
substituted for the slide rest be- 
tween the centres without the 
necessity of removing the back pop- 
pet head. The saddle has ample 
bearing surfaces upon the upper and 
lower face of the lathe bed, and 
there is a provision for taking up 
wear. The driving motion used 
instead of the usual crank needs no 
description, being clearly shown in 
the engravings. It possesses the 
advantage that the stroke of the 
treadle can be altered at will by 
altering the relative positions of the 
excentric chain wheels, which can 
be done ina moment. There is an 
arrangement by which the leading 
serew can be thrown out of gear, 
and the motion of the saddle arrested 
at any part by means of a clutch 
fork and rod, shown on the left of 
the engravings. This would appear 
to be likely to prove very useful in 
screw-cutting and turning up to 
shouldered portions of work. The 
saddle can also be driven auto- 
matically for plain turning, with- 
out using the leading screw, 
through the shaft shown in Fig. 2 
running underneath the tool board 
at the back of the Jathe, and driven 
by a gut pulley at the back end of 
the headstock. The headstock is 
back-geared, the clamping being 
effected, not by the usual locking 
nut and slot in the front wheel, but 
by nuts on the mandril at the small 
end of the cone. This arrangement 
permits of the front toothed wheel 
being used as a division plate, and 
it accordingly carries circles of 192, 
180, 160, 120, and 100 holes, and is 
provided with the usual index peg. 
The arrangements for lubricating 
the driving axles, and for fixing the 
tool holders, T-rest, &c., in their 
sockets are both neat and, we be- 
lieve, novel; and the lathe as a 
whole seems admirably fitted for 


both light turning, drilling in metal, and for purely ornamental | 
We hope to illustrate details of this 


work in wood and ivory. 
lathe on a future occasion, 








THE “HARGREAVES” THERMO-MOTOR. 





Tus remarkable engine, the invention of Mr. James Har- | 


greaves, of the firm of Hargreaves and Robinson, Widnes, 
is the result of a series of laborious and costly experi- 
ments, extending over a period of six years, The diffi- 
culties and discouragements encountered were both serious 
and numerous, but have at length been overcome by the deter- 
mined perseverance of the inventor. The present engine is 
the third constructed under these patents, the two previous 
engines being entirely for experimental purposes. 


At 100 re- | 
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volutions per minute it indicates 40-horse power, and consumes | 


two gallons of coal tar per hour, or about 20°5 lb., or ‘512 1b. 
per indicated horse-power per hour, the cost of two gallons of 
coal tar being less than 3d. If we now examine the principle of | 
the engine, we shall see how this extremely low consumption of | 
fuel is attained, In 1824 Sadi Carnot propounded the great 
principle that the efficiency of any heat engine depended on the 
| difference between the highest and the lowest limit of tempera- 
ture in the working fluid, and that this difference must be as 
great as possible in order to secure a high efficiency. 





THE HARGREAVES THERMO-MOTOR 


Hargreaves engine the highest temperature is probably over 
2461 deg. absolute, and thelowest 661 deg. absolute, or 2000 deg., 
scale, giving 2461-661 _ ., 
2461 
as the highest theoretical available efficiency of the working 
fluid. If we compare this with a steam engine working with a 


and 200 deg. Fah. on the ordinary 


boiler pressure of 170 1b, absolute and a terminal pressure of | 


6 lb. absolute, we have 830 deg. and 631 deg. as the highest and 
30-631 _ ee 
—_—_——_- = as the 
830 
highest theoretical efficiency of the working fluid in the 
cylinders. The efficiency of the boiler not being more than ‘7, 
we have ‘24 x ‘7 = ‘168 as the theoretical efficiency of the 
whole machine. In practice the Hargreaves engine burns 
512 1b, of coal tar per indicated horse-power, and this may be 
still further reduced, while there are few steam engines even of 


lowest absolute temperature, giving 





Fig. 1! 


large size which burn less than 1°6 1b. of coal per indicated 
horse-power per hour. Referring to the sectional elevation of the 
engine, page 72, it will be seen that it is of the internal combustion 
type, with regenerator and hot liners in the working cylinder. 
An air pump A draws air from the atmosphere and compresses 
it into the multitubular vessels B and C, from which it passes 
through the inlet valve to the working cylinder D, which is 
water-jacketted at the lower end, and fitted with cast iron 
liners where exposed to the hot gases. A thin layer of non- 


In the | conducting material is interposed between the hot liners and 


the surface of the water-jacketted 
parts. The piston is also water- 
jacketted, and the bottom is fitted 
with a liner in the same way as the 
cylinder. The packing rings are at 
the top of the piston, and work in a 
part of the cylinder which is com- 
paratively cool. The regenerator E 
is filled with thin rods of hard 
porcelain, having three deep spiral 
grooves in each, something like a 
twist drill ; this arrangement gives 
a large heating surface, and does 
not obstruct the passage of the inlet 
air and exhaust gases. 

The fuel, which may be petro- 
leum,coal tar, creosote, or any cheap 
oil fluid enough to pump, is forced 
into the cylinder by the small pump 
F through the spray valve G. H 
and I are two small pumps, one of 
which forces water into the air 
pump A, so as to saturate the air 
with water vapour, and keep down 
the temperature due to compres- 
sion; the other draws the water 
not held in suspension by the air 
from the bottom of the vessel B, 
and circulates it through the piston 
and into the cylinder water jacket 
by the telescopic pipe K. L isa 
small pumping engine used to pump 
up the air pressure in the vessels B 
and C before starting the engine, 
steam being supplied by the small 
boiler M, which also serves as a 
separator for the steam produced in 
the water jackets, which steam is 
passed into the vessel C and mixed 
with the air. Before starting the 
engine the end of the regenerator 
and the passage leading into the 
cylinder (the passage being formed 
of hard fire-brick) is raised to a full 
red heat by a small portable fur- 
nace, an opening with a suitable 
cover being provided for this pur- 
pose in the bottom of the cylinder. 
The action of the engineis as fol- 
lows :—The piston being at the end 
of its upward stroke, the exhaust 
valve opens, the gases then in the cylinder at a very high tempera- 
ture pass through the regenerator as the piston descends, and 
communicate heat to the material with which it is filled, the 
end of the regenerator next the cylinder being kept at a bright 
red heat, while the gases escape through the exhaust valve at 
360deg. Fah. The exhaust gases then traverse the tubes of 
the vessels C and B, communicating heat to the air from the 
air pump A, and escape to the atmosphere at about 180 deg. to 
200 deg. Fah. The air from the pump A enters the bottom of 
the vessel B at 140 deg. Fah., being saturated with water 
vapour. As the piston approaches the end of the downstroke, 
the exhaust valve closes; at this moment the fuel pump F 
makes its stroke, being worked by a cam, injecting the oil 
through the spray valve, the oil falling on the hot fire-brick, 
and the hot liners of the cylinder and piston bottom is evapo- 
rated and heated sufficiently to take fire as soon as air is ad- 
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mitted by the inlet valve. The air leaves the vessel C at 
240 deg. Fah., and in passing through the regenerator it 
absorbs the heat left there by the exhaust from the previous 
stroke ; it arrives in the cylinder at a very high temperature ; 
the combustion is consequently remarkably perfect and intense. 
The inlet valve closes at an early period of the stroke, the gases 
expanding during the remainder. At the end of the up stroke 
the exhaust valve again opens, and the cycle is repeated. The 
action of the valves will be understood on reference to indicator 
diagrams which we shall publish. The steam produced in the 
water jackets is mixed with the air, but in passing through the 
regenerator it is superheated to such an extent as to produce no 
bad effect on the combustion. 

The engine has been constructed by Messrs. Adair and Co., 
engineers, Waterloo-road, Liverpool, and can be seen at work 
at the above address. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Belyium.—Mining industry of Liege—The United States 
Consul at Liege reports:—The year 1886 was a most disastrous 
one for the coal-mining industry here. The owners of mines 
could not keep on with their production without making new 
concessions to their workmen, while at the same time prices of 
coal sunk lower than ever before. Wages were but slightly 
lowered when, at the end of March, the riots among the men, 
which caused so much trouble, broke out. The disorders have 
been suppressed, but the agitation continues with increasing 
success. The dangers of the situation are great, as the country 
needs all its forces so as to compete with other nations which 
are richer in minerals and less exhausted. The Government has 
entrusted to a Commission the study and elaboration of laws to 
improve the condition of the working-classes, and instituted 
another to study how to further develope the mining industry ; 
and also to render more direct and practical help to the 
labourers in these industries, has reduced the cost of transport- 
ing coal from the interior, which immediately diminished to a 
great extent the importation of German coal. Exporting 
countries, as Belgium is to-day, having but limited natural 
resources, should avoid every possible measure which raises the 
price of exportable products. The French and German coal 
miners are as well supplied with the most improved machinery 
and tools as the Belgian ; they pursue mining with attention and 
care,and the only way to meet the situation seems to be to afford 
cheap transportation so as to enlarge the market. An effort is 
being made in this direction both by rail and by water. The 
year 1886 ended better than it began ; towards the latter part 
work became more active, but prices have not been sensibly 
affected. The important orders for brass and old iron from the 
United States quickly absorbed the stocks of the blast furnaces, 
and the mining impulse reached the rolling mills, reviving the 
trade in the coal and coke industries. The gross production of 
the coal mines in 1886 was 4,099,343 tons, amounting in value 
to £1,385,497, being 27,568 tons more, and worth £94,277 less 
than in 1885, when the maximum of productivn was reached ; 
the wages paid were £793,984, a decrease of £35,045 ; the mean 
annual wages were £34 12s. 10d.,a decrease of 16s. 4d.; the 
mean average price per ton was 8s. 14d., a decrease of 6$d.; the 
mines making a profit were 30,a decrease of 3; the mines 
working at a loss were 22, an increase of 2 ; the profit on the 
former was £117,523, the Joss on the latter was £48,856 ; the 
total profit wis £68,667, a decrease of £3597 ; the profit per ton 
was 4°0514d., a decrease of '2304d. Prices have not been so low 
for thirty years, when the production did not reach 2,221,000 
tons, or a little more than half that of to-day. The cost of pro- 
duction per ton of coal for the past five years has been :—1882, 
1s. 2}d.; 1883, 1s. 24d.; 1884, 9}d.; 1885, 8id.; 1886, 5°"114d. 
The number of workpeople employed in the coal mines for the 
province of Liege in 1886 was— 





For interior of mines,men.. .. .. .. .. 15,487 

. > women and children .. 967 

17,454 

oe ae era 3,074 

* women and children .. 1,778 

22,906 
_The exports of coal to foreign countries from the province of 
Liege, which, in 1877, were 555,185 tons, or 18°1 per cent. of the 


total production, rose in 1886 to 898,884, or 23°6 per cent., 
an increase in quantity of 343,699 tons, or 62 per cent. The 
production of coke in 1883 was 611,360 tons, and in 1885 fell to 
489,539 tons. In 1886 the quantity increased to 509,644 tons 
in spite of a diminution of the export to France. This unfavour- 
able circumstance has been counteracted by the contracts 
which the Belgian coal miners made with the Grand Duchy of 
Luxemburg, a syndicate of German owners having been formed 
to raise the price of coal in the market, and thus make the 
competition easier. This syndicate had but a brief existence. 
The production of the coke manufactories has also been favoured 
by the extension of the brass industry in Belgian Luxemburg, 
where there are at present four furnaces in active operation. 
Appended to this report is an elaborate table showing all the 
steam manufactories in the province of Liege, and giving the 
number of steam engines, horse-power boilers, with area of 
heating surface, and distinguishing between apparatus of foreign 
-and native make. 

Italy—Trade of Ancona in 1886.—British shipping entering 
Ancona in 1886 was 169,172 tons, or 51} per cent. of the total 
amount. The imports of metals for the four years 1883-6 was : 
1883, 235,679 tons ; 1884, 95,945 tons; 1885, 100,852 tons; 
1886, 35,257 tons. The greater part of this importation con- 
sisted of railway iron, of which the principal proportion came 
from Great Britain until 1885, and the remainder from Belgium 
and France. In 1886 the importation of railway iron from 
Great Britain entirely ceased, 14,133 tons were imported from 
France, 9921 tons from Belgium, and 2132 tons from Germany. 
The other imports consisted of metal pipes and utensils. Coal 
forms an important feature in the trade of this port, and the 
consumption increases yearly. The importation is principally 
tor the use of railways, which receive the cual in dust and make 
it into patent fuel. Coal almost entirely comes from Great 
Britain, only a very small quantity being received from Austria 
and France. The quantity which in 1883 was 67,090 tons, rose 
in 1886 to 85,000 tons, an increase of 27 per cent. Within this 
province are 208 mills for grinding corn, 205 worked by 
hydraulic, and three by steam power, and employing 387 hands. 
The mill at Camerata Picena, known as the American mill, 
employing thirty-eight hands, is worked by a turbine of 120-horse 
power, for which steam can be substituted by using an engine 
of 80-horse power. 

Italy—Trade of Venicc in 1886.—In the import and export 
trade between Great Britain and Italy there was a falling of 
£144,163, or 147 per cent., for the former, and £145,960, or 36 
per cent., for the latter. This decline has chiefly arisen from 
the troubles of various kinds under which Venice has been 





suffering. The import of coals has increased owing to the 
greater development of industrial enterprise in this part, and 
the drainage of the neighbouring lands. The import of metals 
fell off by the rise of prices in foreign countries. Importers 
were reluctant to send orders, and business was consequently 
slow. British importers into Venetia are met in all markets by 
the energetic and successful competition of French and German 
manufacturers, and British goods, which were in great demand, 
have been supplanted by French and German articles. The 
principal causes are—that the goods thrown on the market by 
the French and German manufacturers, although of much 
inferior quality, bear a certain appearance of being as good as 
the English, and are sold at a much cheaper rate ; that the said 
manufacturers, by means of active commercial travellers, are 
accurately informed of the wants of buyers, and are prompt to 
adapt their supply to the nature of the demand ; and finally, 
that they generally furnish goods in a liberal way at three or 
six months’ credit. British goods still enjoy a very high repu- 
tation for their workmanship and lasting qualities, and would 
be given the preference by the buyer but for the great difference 
of price. The Italian Government have sanctioned the expen- 
diture of £176,960 for the prolongation of the north-east break- 
water, now being constructed, for a further distance to the sea 
of 547 yards, and for the construction of the south-west 
breakwater to a length of 3116 yards. The improvements of 
the port of Lido, besides allowing direct and easy entrance and 
exit to ships of any size for commercial purposes, make Venice 
an important naval station for all purposes. By the opening of 
the port of Lido the arsenal of Venice will prove of immense 
importance in the future destinies of Italy. The works for 
enlarging and improving the arsenal have been unremittingly 
carried on, and £10,000 has been granted for the necessary 
works to lengthen the large dry dock, so that ships of any size 
may be admitted therein. Ships of war are placed on the 
stocks, constructed, launched, and fitted out with all practicable 
expedition, as the Archimede, despatch boat, placed on the 
stocks 2nd December, 1885, and launched on the 4th February, 
1886 ; Galileo, despatch boat, placed on the stocks in February, 
1886, and launched in March, 1887 ; two gunboats, Curtatone 
and Volturna, the former placed on the stocks in February, 
1886, the latter in December, 1885 ; and the first-class ironclad 
Sicilia, placed on the stocks about the end of the year under 
review. A plan for the construction of the railway line, Mestre- 
Castelfranco to Bassano, is under the study of a special com- 
mittee appointed for the purpose. A contract has been made 
by the Berliner Maschinenbau <Actien-Gesellschaft von L. 
Schwartzkoff with the Ministry of Marine for the construction 
of a torpedo manufactory in this city, which is already in fair 
progress. The torpedoes made therein are to be delivered to 
the Italian Government, and the municipality is to construct a 
large basin near the port of Treporti for the use of the Berlin 
firm at the expense of the town. 

Japan — European and American merchants. — The United 
States consul at Hiogo and Osaka reports: European merchants 
are more in the habit of consulting the taste and wishes of the 
Japanese than ours are. They ascertain what style of goods 
pleases and suits the Japanese, and give their orders accordingly 
to the home manufacturer, Such a policy has been successful, 
and has resulted in European merchants obtaining the greater 
part of Japanese trade. The British merchant is slow to 
change his business habits, while the German merchant adapts 
himself with more readiness to the changed status of business, 
which is one reason why trade is being driven from British 
channels and drifts in favour of Germany. There is no occasion 
for alarm among American merchants, for they occupy a position 
in the East which if utilised will result in permanent advantages. 
American goods are of better quality than European goods in 
Japanese markets, and Japan wants better goods now than 
several years ago, and as civilisation advances so will the 
demand for superior qualities of merchandise. American mer- 
chants have never yet put adulterated or spurious goods in the 
Japanese markets, and the high opinion entertained of American 
brands is proved by the Japanese constantly labelling their 
goods with the brands and names of our own manufacturers. 
All the advantages possessed by our countrymen will be of little 
avail unless our merchants will either come to Japan or send 
expert and reliable agents to meet the Japanese merchant and 
learn his wants. Those engaged in mercantile pursuits can 
never be practical or successful unless those carrying them on 
have their living here and move in medias res. The agricultural 
implements and machinery of almost every description in use by 
the Japanese are of the most primitive, but attention is now 
beginning to be directed to the advantages of modern inventions. 
Though there is not any demand to stimulate shipments of 
agricultural implements and machinery except to fill special Con- 
tracts, the outlook is more encouraging than in former years. 

Japan—New railway regulations.—The United States consul 
at Hiogo and Osaka reports :—The Government of Japan has 
recently issued a series of regulations on the subject of private 
railway enterprise. From an examination of some of the ordin- 
ances, forty-one articles, it is evident no private railway enter- 
prise can flourish without the sanction of the Government. The 
application for the construction of a railway has to be made by 
not less than five persons in the form of a petition, giving such 
information as is necessary to explain the proposed undertaking, 
addressed to the municipal government of the locality in which 
the head office shall be situated. The municipal will transmit the 
petition to the central government. After the submission of the 
petition, should it appear that the proposed undertaking will in- 
terfere with any existing railway, or that the local conditions 
do not show any necessity for the construction of the new line, 
the petition will not be granted ; otherwise a charter authorising 
the construction of the line, and incorporating the company, 
will be granted, after having received the approval of the central 
government; but before any charter can be granted, detailed 
estimates and plans must be submitted to the railway bureau 
and approved by the experts of that office. The work of the 
railway must be begun within three months from the date of 
the charter, and finished within the time fixed therein. If an 
extension of time be desired, it must be made through the 
municipal government within three months; but such extension 
cannot exceed half the period originally fixed. The width of 
gauge, unless specially sanctioned to the contrary, shall be 
3ft. 6in. No company can alter its methods of working or 
rules without the sanction of the Government, and rates of 
freight or charges for passengers and rules must be fixed under, 
and all alterations or changes submitted to the approval of the 
chief of the railway bureau; and so must all changes in the 
hours of arriving and starting, number of trainsrun, &c. When 
a charter is granted for a special period only, the Government 
shall have the right at its expiration to buy the line and its 
accessories, the price at which such purchase shall be made to 
be calculated on the average value of the shares during five 
years previous to the date of purchase. The railway bureau has 
exceptional powers of inspection, such as discretionary powers of 
inspection during construction, compulsory inspection, and 
approval on completion of the work and before traffic is com- 





menced, and discretionary inspection while the railway is in use. 
The tendency of such a system of espionage is to discourage 
the formation of private companies, and, together with the 
clauses as to time of completion, shows that the purpose 
of the Government is to retain in theory as well as in 
practice control of all the railways in Japan. It was during 
1870 that the first rail was laid of the line connecting Tokio and 
Yokohama, The railway, eighteen miles long, and costing 
£617,840, was opened in 1872. The second line, running 
between Hiogo and Kioto vid Osaka, was constructed in 1876. It 
was, and is, the purpose of the Government to connect by rail 
the new and old capitals, Kioto and Tokio, but this larger pro- 
ject yielded to the demands of trade, which, originating at the 
great commercial centre, Osaka, pointed to the necessity of a 
line from that city to the open port of Hiogo; but through the 
interruption caused by the civil war the line under considera- 
tion was not completed from Kioto to Otsu, on the south- 
eastern corner of Lake Biwa till 1880. The total length of the line 
from Hiogo to Otsa is fifty-eight miles, and cost £1,666,916. 
Since 1880 there has been considerable activity in building and 
projecting railways in Japan. In addition to the preceding, 
there are open for trade the following lines:—Tsuruga-Ogaki, 
forty-nine miles long, and costing £643,918; Tokio-Mayebashi, 
sixty-eight miles long, and costing £501,611; Shinagaaw- 
Akabane, thirteen miles long; Omiya-Utsunomiya, five miles long 
and costing £108,479, exclusive of bridges; Takasaki- Yokogawa, 
eighteen miles long, and costing £75,670; Handa-Nagoya, in- 
cluding extension to Kiyosa, thirty miles long; Naoetsu- 
Sekiyama, eighteen miles long. The following lines are in con- 
templation:—Between Nagahama and Ishibashi, forty miles; 
between Ogaki and Kiyosu, ten miles; between Sendai and the 
port of Shiogawa, ten miles; between Utsunomiya and Sendai, 
150 miles; between Yokogawa and Sekiyama, eighty miles; and 
between Yokohama and Nagoya, 120 miles. Including the lines 
approaching completion there are in Japan about 3124 miles of 
railway. Thirty-four new reilway projects have been started 
during the first six months of 1886, twenty-one of which have 
an aggregate capital of £10,003,400. The tracts for all these 
lines have been surveyed and the roads built by foreign engi- 
neers and mechanics, while those of America have been virtually 
ignored even in the most recent instances, 








HEATING RAILWAY CARRIAGES BY STEAM. 





THERE are few subjects more interesting, iv the winter 
at all events, to railway travellers in England, than the 
heating of railway carriages. Here we can get on aftera 
fashion with foot warmers ; in America this is impossible, 
and stoves have been used. The awful results which 
ensue when a collision or derailment takes place have at 
last impressed Americans with the truth that “the stove 
must go,” and various systems of steam heating are now 
being tried. One of the main difficulties lies in the con- 
struction of a good flexible coupling. Our contemporary, 
the American /tailroad Gazette, has recently published 
several articles on the subject, and to it we are indebted 
for the following information and drawings :— 


The accompanying illustrations on pages 67-68 represent nearly 
all the couplers now in use for the continuous heating of 
railroad cars by means of live or exhaust steam from the loco- 
motive. The various couplings may be briefly described as fol- 
lows, and as the drawings are very clear little description is needed, 
The different couplers are described in the order in which they 
are classified :— 

Sewall.—The body of this coupler is made of cast iron, As 
shown by the dotted lines, an external rectangular case surrounds 
a circular nozzle, one end of which is attached to the hose and the 
other end of which bears against the packing ring. The space 
between the two is filled with mineral wool or some other suitable 
non-conducting material. A small hole in the bottom of the outer 
case allows any condensed moisture to escape. It is not, however, 
intended that this hole should act as a trap or allow any large 
amount of leakage, as Mr. Sewall believes that this is objectionable, 
as the drip is likely to fall on the Westinghouse brake coupling and 
freeze there. The special claim made for this coupling is that the 
surfaces making the joint are butted together and do not rub on 
one another in the act of coupling. It is claimed that this will 
prevent wear, and always secure a tight joint, which is, of course, 
the most important feature in a coupling. In the drawing A is 
the junction with the main pipe, B is the point of junction of the 
two couplers, C C is the hose, D is the engaging lug on the arm of 
the coupler, and Eis the corresponding lug on the body of the 
coupler. Both lugs are undercut, so that the coupler cannot pull 
apart laterally. The weight of the coupler keeps it coupled, and 
when the hose are pulled straight, the coupler parts. 

Martin.—In this coupler the surfaces making the joint are also 
butted together, and are held together by two hinged levers which 

over suitable lugs having recesses in which the levers engage. 
The levers are connected to spindles actuated by spiral springs. 
The tension of these springs consequently tends to keep the couplers 
together. By means of cords attached to these handles the 
couplings separate when the train parts. This coupling, as shown 
in the drawings, is used in connection with a metallic substitute for 
ahose. It has a ball joint, the male spherical surface of which is 
formed of Babbit metal, while the sliding surfaces are of brass. A 
long safety bolt E prevents the sliding parts being pulled apart, 
though it is sufficiently long to allow of considerable motion. e 
upper handle in the engraving is in the position when uncoupled, 
and the lower handle is in a coupled position. A shows where the 
coupling is screwed to the main pipe under the car, B is the point 
where the two couplers make the joint, C is the sliding joint, and 
D the ball joint. 

Gold No. 2.—This coupling is provided with a trap, and is 
intended to be used with a hose. To effect a coupling the hose are 
handled in a somewhat similar manner to that employed in coup- 
ling Westinghouse brake hose, though the mechanical means of 
effecting the coupling are totally different. An arm N on one 
coupler runs up a spiral inclined plane A on the other, and so 
clamps the two couplers forcibly together. The trap is formed by 
a small metallic case F partially filled with alcohol, which is 
vaporised by the heat of the steam, and presses the ends of the 
case out, closing the aperture to the atmosphere. When the steam 
condenses and the temperature falls the ends of the case collapse 
and open the passage to the atmosphere, allowing the water to 
escape. The distance between the case F and the outlet to the 
atmosphere can be regulated by the screw plug H. Should the trap 
allow steam to escape this plug is screwed up, diminishing this 
distance so that the trap will only blow off at a low temperature. 
The method in which the hose are fastened to the coupler is 
specially designed to prevent the hose being blown off when the 
rubber becomes softened and expanded by the combined heat and 
moisture of the steam. In the illustrations A is the spiral inclined 
path, C is the packing ring making the point between the two 
couplers, D is the hose nozzle, F is a thin brass case partially filled 
with alcohol, and forming a thermostatic trap to let off condensed 
water, H is the plug regulating the distance between the trap and 
the surface on which it seats when expanded. When the two hose 
are pulled to a horizontal position by the separation of the train 
the te N on one ler comes opposite to a slot on the inclined 
plane A of the other coupler, and the two hose are,gonsequently 
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pulled apart without injury. 
illustrations. 

Williames.—This coupler differs from all others, inasmuch as it 
couples two distinct lines of pipe of different diameters in one 
coupler, One hose is beneath the other, and both are united in 
the coupler in the manner shown. The larger pipe is for the pas- 
sage of steam from the engine, and the smaller opening is for the 
return to the engine. A small hole allows any condensed water in 
the upper pipe to pass into the lower pipe, where it is exhausted by 
a vacuum er 4 or analogous device on theengine. It is, however, 
believed that the lower pressure in the small pipe will permit the 
condensed water to re-evaporate, and consequently it is not anti- 
cipated that much trouble will result from water, The coupling is 


This is clearly shown in the 








Pennycuick,—This coupler differs from any of the others in being 
automatic. It has been classified as belonging to Class B, couplers 
that are not similar at both ends of the car. To a. certain extent 
this might seem incorrect. Though each end of the car has similar 
trumpet-shaped orifices, the male piece, by which ‘connection is 
made between the two trumpet orifices, must be only on one car of 
the two that are brought together to be coupled, just as in coupling 
with link and pin couplers only one coupler must be provided with 
alink. It is constructed on the principle of the sliding ball-and- 
socket joint formerly used between engine and tender before the 
introduction of hose. The trumpet-shaped mouth, which receives 
the globular end of the coupling pin A, is segmental, and the seg- 





ments are closed by springs as shown. 




































































END ELEVATION 



































FAST END OF COUPLER 





LONGITUDINAL SECTION 








THE SAFETY COUPLER. 


, 


effected by slightly twisting and pulling the couplers to one side, 
when the two inclined planes or lugs engage with one another. 
They are forced closely together by means of handles actuating 
cams, 

M’Gee.—This coupling has, like the Martin, a metallic flexible 
ipe. It has, however, no sliding joint, all the joints rotating. 

e packing in the joints is vulcabeston, made by the Johns Pratt 
Company, Hartford, Conn, These joints give a universal motion 


fixed portion cf the coupler makes a tight joint with the ball on the 
coupling pin A. The sliding joint is also packed as shown, the 
packing being tightened by a spiral spring. When the coupling 
pin A is withdrawn in uncoupling a car, the segments B close, and 
the valve C is seated by a spiral spring as shown. The rubber 
washer F prevents the entrance of dust and ashes when the car is 
running. 

Emerson.—This coupler differs from any of the others by making 


TABLE SHOWING THE CHARACTERISTICS OF THESE SYSTEMS IN A CONDENSED Form. 
Couplers for Continuous Steam Heating. 





Boston, Re- 











Gold __‘Wil- Penny-| Emer- | ke Gold | Hitch- 
Sewall. \Martin. No. 2. liames. McGee. ecuick. | son. | Safety. |vere Beach No. 1. | cock, 
| | | and Lynn. 
Coupling each end of car similar = Yes | Yes Yes Yes | Yes | No No | No | No No No 
| | “ 
Couple automatically ..  .. .. .. No | No No No No | Yes No No No No | No 
Pull apart without injury when cords are used.. Yes | Yes Yes Yes Yes Yes Yes Yes Yes No No 
| | 
Pull apart without injury without cords Yes | No Yes Yes Yes Yes No | No Yes No No 
Self-closing valve when uncoupled No | No No No No Yes No Yes No No No 
Trap to let out condensed water .. .. .. «.. No | No Yes No No No No No* No Yes No 
Pipes so laid that water drains away from cuoup- | 
ling.. Sa te ee ee ee ee No No No No* No No No Yes No No No 
Ib. oz.| Ib. 0z. Ib. oz. Ib. oz.) Tb. oz.) Ib. oz, Wb. 0z Wb. 07. Tb. 02. Tb. oz. Wb. 02. 
Weight couplings, hose and nozzle for one car .. 26 0!) 37 0 183 8 WW Of 2% O —_ — -- - -- - 
Weight couplings, without hose for one car —_ — — - —_ _ 9 5 —- | 10 0 165) 5 6 
inches. | inches. inches, inches, | inches. inches, inches, inches.| inches. — inches. | inches, 
Minimum bore, diameter .. .. .. «2 «. 6) | 14 i 2§ 1} 1 1} | 13 16+ 13 * | N 
Straight passage .. .. Yes | Yes No Yesg No Yes Yes Yes Yes No Yes 
( Vulea- | Vulea- Vulca- Viileas | | 
: beston | beston beston Rubber bbe acre Brass’ Brass | Mall. | Sena Brasson/ Brass on 
Jointing surfaces .. +| on | on on on asbestos! 0" on |ironon| oy rubber Yulea- | vulca- 
| | wulca- | vulea-  vulea- rubber 0) "aitto Tubber | brass | rubber | bo beston | beston 
\ beston’  beston beston | | | | 
Muliber Meee Weeds 6. ke cs ce ee ee | No Yes Yes} No | No Yes Yes Yes Yes Yes 








* Traps would appear to be unnecessary with these systems, as in the Safety the water drains away from the coupling, while in the Williames 
the return pipe to the engine is intended to re-evaporate all condensed water. 


Passage is slightly obstructed by wings uf safe-closing valve. 
} This weight does not include four hose nozzles. 


§ Diameter of passage from engine, the return passage is lin. diameter and is somewhat bent, while the other passage is straight. 


| Four hose used per car, 





and permit a very considerable variation in the distance apart of 
the cars. The ring on which the coupling joint is made is composed 
of layers of vulcanised asbestos cloth, wrapped round and round 
a mandril, so that only the selvages can be attacked by the 
steam, and the rest of the ring is protected by a metal lining 
inside, The iron pipe forming the main body of the coupler is 
covered with asbestos cloth covered with canvas, so as to render it 
easy to handle when hot. The couplings are held in place solely 
by friction, the small cross-bars shown pressing the couplings 

ether. The couplings will separate without injury when the 
train parts, This coupling is used on the New York, New Haven 
and artford, in connection with the Henney system of heating. 
In the illustration, A is the point at which the coupling is screwed 
to the main pipe under the cars, B is the junction between the two 
couplers, C and D are joints allowing flexibility, and E E are short 
levers for forcing the coupling faces forcibly together. 


a metal to metal connection. The part attached to the hose is of 
brass and slightly tapered, and fits on a similar male cone, which is 
screwed to the iron train pipe. The two cones are forced together 
by a lever, which gf a collar on the back of the female cone. 
This coupler will pull apart without injury when the train parts, 
the lever being tripped by a cord or wire attached to the other car. 
This cord or wire is me into a notch in the lever and retained 
in place by a spring. In the illustration, A represents the junction 
with the main pipe, B the point of junction between the two 
couplers ; the hose is oe on the nozzle C, and the cord for 
pulling the handle to release the couplers when the train parts is 
attached at D 


Safety.—This coupler, as shown in our illustrations, is connected 
with a hose, but is also used with a flexible metallic substitute for 
a hose, The two surfaces making the joint are forced together by 
| a cam, actuated by a lever, which can be operated by the foot. 





The packing inserted in the’ 





The set screw shown tapped into this lever serves to limit the 
throw of the lever when it is disengaged. As will be seen in the 
illustration, self-closing valves are proyided, preventing any escape 
of steam when the couplings are separated. ‘When the train parts 
the couplings separate by means of the wire cords shown in our 
illustrations. This coupler being above the platforms is very acces- 
sible, and not so liable to interfere with the brake hose as couplers 
placed beneath the platform. 

_ Boston, Revere Beach, and Lynn.—This coupling is remarkably 
simple, and merely requires to be forced together to effect a 
coupling, and pulls apart with equal facility. It consists merely 
of a male and a female cone with a slight taper, and held together 
by two pieces of spring steel. _A joint is effected by means of a 
rubber ring sunk in a recess in the coupler. 

Gold No. 1,—Coupling is effected by two lugs on one coupler 
entering two recesses onthe other. On one coupler being rotated 
on the other the lugs pass behind a flange, which js inclined 
spirally, so as to form a portion of the screw thread, thus tighten- 
ing the two couplers together. A vulcabeston washer is placed 
upon one a and makes a joint with a brass face on the 
other. The thermostatic trap used is similar to that employed in 
the Gold coupler No. 2. 

Hitchcock.—This coupler is also on the hit-and-miss plan, two 
lugs on the male coupler entering two corresponding slots on the 
female coupler, and the male coupler being rotated by twisting the 
hose, the lugs engage on spiral inclined planes in the female coupler. 
The male coupler is provided with a handle, cast solid with it, and is 
attached to a hose. The female coupler is screwed to the train pipe. 

Curtis,—The accompanying illustrations represent 2 form of pipe 
coupling recently introduced by the Curtis Regulator Co., of Boston. 
It is especially for use in connection with any continuous system of 
heating cars with steam from the locomotive. The inventurs state 
that the requirements of a perfect coupling for heating pipes in 
cars are as follows :—(1) Each coupling must be complete in itself, 
so that any pair taken at random from a hundred will lock 
perfectly tight, and be just alike in every particular, (2) Each 
pair should be so connected that, when in position and locked 
together, they will automatically unlock when the cars are 
detached from one another. (3) The couplings should be light, 
and so constructed that they can be handled comfortably when 
hot, and can be instantly connected and disconnected by hand. 
The Curtis coupling consists of the ordinary nipple for rubber hose, 
with a suitably packed joint, and three strong lugs or clamps 
to draw the faces together. The locking faces of the clamps are 
set at a slight angle with the face of the coupling, so that when 
turned in opposite directions by the levers the packed surfaces are 
drawn firmly together, making a steam-tight joint. Each coupling 
has a lever or handle, and each handle bas a fluted surface set at 
right angles to the axis of the coupling, and so adjusted in relation 
to the face of the coupling that when two couplings are clamped 
together the fluted surfaces engage with one another, forming a 
locking device which holds the two couplings firmly engaged. On 
each lever is an eye, to which is connected a chain. The chain on 
each lever is fastened at the other end to the platform of its ear, 
and, being shorter than the connecting hose, draws the fluted 
surfaces past one another and disconnects the coupling before 
strain comes upon the hose. It is obvious that these couplings can 
be handled with comfort, even when hot, by means of the projecting 
handles which hold the hot coupling at a distance, while a sharp 

ull in opposite directions connects or disconnects them instantly. 

e projecting clamps form a complete protection to the face of 
the coupling against abrasion from outside objects. 

Classi ficaiion.—The various couplers may be primarily classified 
into two types: A, couplers in which the uniting parts are pre- 
cisely similar ; B, couplers where the uniting parts are dissimilar. 
The Westinghouse brake hose coupling is an example of type A, 
and the old Smith vacuum hose coupling, or any other maie and 
female coupling, belongs to type B. The following couplers illus- 
trated belong to the type A: Gold No. 2, Martin, McGee, Wil- 
liames, Sewall. The following couplers belong to type B: Boston, 
Revere Beach, and Lynn; Hitchcock, Emerson, Pennycuick, Gold 
No. 1, Safety. These types may be sub-divided into different 
classes according to the manner in which the act of coupling is 
effected :—a, automatic couplers, which couple without manipula- 
tion when the cars are run together ; b, coupling effected without 
the use of levers or handles by butting the surfaces which make 
the joint, so that these surfaces do not rub on one another ; ¢, the 
surfaces are butted together by cams, excentrics or inclined 

ugs operated by one or more handles or levers ; d, male-and female 
couplers ; e, coupling effected by bending the hose or fiexible pi 

in a vertical plane, the surfaces making the steam-tight joint rub- 
bing against one another in the act of coupling and being held 
together by projections or lugs, no ievers or handles being used ; 
J, coupling effected by twisting the hose or flexible pipe; 9, 
coupling requiring the use of levers or handles on each 
coupler. The various couplers may be classified in the manner 
in which they are coupled as follows: a, automatic, Pennycuick ; 
b, butting surfaces, Sewall; c, butting surfaces, with handle, 
Emerson, Martin, Safety. In the Emerson and Safety couplers, 
one handle is used, while two are used in the Martin, which may 
therefore be also classed under Class g. d, male and female, Bos- 
ton, Revere Beach, and Lynn ; e, couple in vertical plane, with 
joint surfaces rubbing against one another: Gold No. 1, Gold No 2; 
J, the hose twisted and the jointing surfaces rotated on one another 
in coupling, Hitchcock ; 7, coupling effected by two levers, surfaces 
rubbed together, M’Gee, Williames. Two levers are also used in 
the Martin system, but as the surfaces are butted and not rubbed 
together, it has been placed in Classc. The hose in the Williames 
system is slightly twisted in coupling, but as it has two handles, it 
belongs more properly to Class g. The eleven couplers illustrated 
may. therefore be classified as follows: —Type A, the uniting 
parts ore similar, Class }, Sewall: Coupling effected without the 
use of levers or handles by butting the surfaces that make 
the joint, so that the surfaces do not rub against one another. 
The surfaces of the joint are kept together by the weight 
of the coupler, and are uncoupled by lifting the coupler. They 
pull apart when the hose is straightened by the train part- 
ing. c, Martin: The surfaces making the joint are butted 
together by means of hinged handles on each coupler, the 
surfaces being kept in contact by means of springs. Class e, 
Gold No. 2: Coupling effected by bending the hose in a vertical 

lane, the surfaces making the joint rubbing against one another 
in coupling and being forced together by an arm on one coupler 
bearing against a spiral inclined plane or screw thread on the 
other. The couplers are unccupled by lifting the hose, and pull 
apart when the hose is stretched to a horizontal line by the train 
parting. Each —— is provided with a thermostatic trap let- 
ting off condensed water. Class g, M’Gee: The two surfaces 
making the joint are pressed together by means of hinged cross 
bars or levers. This coupling is held by the friction between 
the surfaces, and can be uncoupled by pulling the hose apart. 

Class g, Williames: The hose are slightly twisted in making 
a coupling, and the joint-making surfaces are forced together by 
excentric cams actuated by handles on each coupler. Uncoupling 
is effected by reversing the process aboye described. The coupling 
pulls apart when the train separates. This coupler differs from the 
others illustrated in joining two distinct lines of pipe in one coupler. 
Type B, couplers in which the uniting parts are dissimilar. Class a, 
Pennycuick: The coupling is effected automatically, -provided 
the male piece is in the proper position to couple. Class ¢; Emer- 
son: The two coned surtaces are forced together by a lever. 
Safety: The surfaces are butted together by a cam lever worked 
by the foot. Class d, Boston, Revere Beach, and Lynn: The joint 
is made by a slightly tapered male and female joint, a rubber ring 
being inse to make a tight joint. Class e, Gold No.1: Two 
flat surfaces are forced together by means of lugs rotating on spiral 
inclined planes, rotation being effected by bending the hose. Class 
J, Hitchcock: Two flat surfaces are forced together by lugs rotat- 
ing on spiral inclined planes, rotation being effected by twisting ong 
coupler by means of a handle, 
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COUPLERS FOR TRAIN HEATING PIPES, U.S. RAILWAYS. 


(For description see page 66.) 
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RIGG’S HIGH-SPEED REVOLVING STEAM 
ENGINE. 


Txis new description of steam engine is intended to_be a com- 
bination of the most recent improvements directed towards 
accurate driving, and the utmost economy in fuel. It is the 
outcome of the inventor’s experience gained, since 1872, with 
engines of the usual reciprocating type running at high speeds, 
and its arrangements have been perfected after a critical 
examination of the most successful modern engines in England 
and America made during the autumn of 1884, after the visit of 
the British Association to Montreal. 

This invention initiates a system of construction free alto- 
gether from reciprocations which are inseparable from all other 
engines having pistons and cylinders; it also provides the means 
of running without any irregular dynamical strains. In slow- 
moving engines the power absorbed for accelerating their 
reciprocating parts is considered to bear but a small proportion 
to the total amount, so that early rates of expansion can be 
used with a low average pressure; but this is not the case with 
quick-running engines, where the power required for accelera- 
tion may reach 20 per cent. or more of the total work done, 
unless a high average pressure be maintained, It is mainly from 
this cause that high-speed engines, as at present constructed, do 
not employ an early cut-off, nor produce those economical results 
which are commonly found with larger engines of equal power. 
The assumption that power taken up during the first half of a 
stroke can be recovered towards its conclusion assumes that 
there is something to be gained by compression of exhaust to 
fill capacious passages ; whereas this operation is but an expe- 
dient for receiving the impact of a steam hammer, which would 
produce a violent concussion if permitted to expend its full 
force upon the crank pin.! 

Having investigated these problems with much care, and 
having enjoyed opportunities of putting high speed theories 
into practice, the conclusion was reached that these evils were 
inherent in all existing engines, and that no real remedy could 
be found so long as reciprocation of the piston formed an 
essential feature in their design. 

This conclusion revealed new difficulties, but it led finally 
to the invention of the revolving engine in a new form, which, 
while removing all the evils of reciprocation, none of 
those objections which have caused the practical failure of other 
attempts in the same direction. The illustration and diagram 
show that this engine consists of four cylinders, all revolving 
freely and independently upon a common central stud. Their 
pistons are all connected to corresponding crank pins, equidis- 
tant apart on the face of a wheel, which also turns freely round, 
and no other connection exists as between cylinders and pistons 
except that already mentioned. The centres of cylinders and 
wheels are parallel to each other, but yet at a certain distance 
apart, and thus while both revolve together, the pistons, which 
are carried by the wheel, are seen to reciprocate in relation to 
the cylinders, although both are partaking of a simple indepen- 
dent revolution. This relative movement answers exactly the 
same purpose as the reciprocation of an ordinary piston, only 
that, as the cylinders are truly balanced among themselves, and 
the pistons are balanced each to each, a perfect balance 
is maintained throughout the revolutions. The cylinders 
are weighed against each other during construction, and 
so also are the pistons, therefore the machinery runs in true 
equilibrium with a dynamic balance that is practically 
perfect, and there are no reciprocations, and, as a proof of the 
correctness of these deductions, these engines have been driven 
over 2000 revolutions per minute without any vibration, produc- 
ing only a loud hum by so high a velocity, They run quite 
quietly at more reasonable speeds, and with careful adjustment 
are practically silent. Referring again to the design of the engine 
it is easy to see that admission of pressure while the pistons 
move out, and opening of exhaust during their return, causes a 
revolution to take place; and as there are four cylinders, no 
dead centres exist, and the engine will start itself perfectly well 


1 The influences of reciprocation, and the limits beyond which 
high-speed engines should not be driven, are fully discussed in Mr, 
Rigg’s “Practical Treatise on the Steam Engine,” 1878, and in his paper 
on “ Obscure Influences of Reciprocation in High-speed Engines,” pub- 
lished in the ‘‘ Transactions” of the Society of Engineers for 1886. See 
Tur Enaineer of 4th June, 1886, 











from whatever position it may have come to rest. It follows 
that there is a tangential driving effect of great uniformity, and 
no maximum with recurrent absolute zero,such as happens with 
single cylinder engines of ordinary types. Even under so sensi- 
tive a test as driving a dynamo, it is found that incandescent 
light can be obtained of an absolute steadiness without any fly- 
wheel beyond the engine itself, and there is no other motor that 
that can compare with these results except a turbine. 

Such angular changes in velocity as do occur in this 
engine balance each other exactly, because power absorbed in 
accelerating one cylinder while moving from 3 to 1 is being 
restored at the same time by the retardation of another cylinder 
moving from 1 to 3 and thus a complete cycle of equilibrium is 
established, and as no dynamic strains interfere with the regu- 
larity of driving, its smoothness excels that of reciprocating 
engines as usually constructed, 














DIAGRAM SECTION OF RIGG’S REVOLVING ENGINE 


The cylinders are enclosed in a bed with removable cover, so 
that all vital parts are protected, and lubrication facilitated. In 
the engraving the cover is removed. 

Four separate steam ports are provided, and are presented 
in turn before a fixed inlet and exhaust, so that steam 
enters each cylinder to force the piston out, and passes 
away during its retreat, and there is a constant driving 
power, so the engine will start from any position. Regula- 
tion as to speed is accomplished by a powerful and sensitive 
governor enclosed within the main driving pulley, and its 
movements are conveyed by levers and rods to a balanced ex- 
pansion valve, which causes no change in the exhaust, however 
the point where steam is cut off may vary. This expansive 
valve is arranged to cover or uncover a series of small steam 
ports set in one angular direction around the fixed valve face, 
so that more or less steam is admitted as required, und the rate 
of expansion varied accordingly. 

These revolving engines are conveniently compounded by 
placing two simple engines on opposite ends of the same shaft, 
and under all conditions experience shows them to be as durable 
and working with economy in fuel equal to the best larger 
engines of corresponding power. 

For marine or winding engines the valve setting has the pecu- 
liarity that either ahead or astern the exhaust remains unaltered, 
while the rate of expansion is caused to vary; and rods or 
handles to move the valve for starting, stopping, or regulating 
the expansion ahead or astern can be carried to the bridge, and 
a marine engine of any power, and of this type, can be driven 








by the officer there, and this is an advantage of value, particu- 
larly for war vessels or cruisers, The same construction renders 
these engines well adapted for use as winding engines for 
collieries and mines, ey also start themselves directly steam 
is turned on, and one special peculiarity is that they are found 
to run silently, and are eminently suited for places where this 
peculiarity will be thoroughly appreciated. As there are no 
unbalanced parts, the engine runs noislessly, and without any 
vibration that can be communicated to the ship. It can also be 
arranged for twin screws, or to run at a high speed, and under 
the latter condition is eminently suitable for driving the 
guide blade propeller, invented by the author now just twenty 
years ago. 

Hydraulic engines are made on the same general principles, 
differing from steam engines in the valve setting, which ensures 
a full supply of water up to the termination of every stroke, 
and in the mode of governing. This is done by changing the 
positions of the cylinder stud and that of the main shaft ; and 
as this excentricity determines the stroke just like the radius 
of a crank determines the stroke of a piston, there is a ready 
means provided by which this class of hydraulic engine can be 
governed, A supplementary hydraulic engine is employed to 
effect the necessary transfer, and the governor has no further 
duty to perform than to move the valves of this other engine, 
so that there is no difficulty in governing and maintaining 
a uniform speed with the advantage of using water pressure 
just equivalent to the work performed. Thus, whether driven 
by steam or water, there are advantages claimed for this engine 
which, if realised to their full extent, ought to create a new 
departure in the production of power. 





THE WELLS’ LIGHT. 





THE accompanying sectional engraving represents a new oil lamp 
—Wallwork and Wells’ patent—which is being introduced by 
Messrs. A. C. Wells and Co. Messrs. Wallwork and Wells have, 
we understand, been experimenting upon this lamp for the 
last five years, and their object has been to produce a powerful 
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portable light suitable for railways, engineering and ship- 
building works, collieries, for contractors’ use, &c., and the 
“Wells Light” would certainly seem to be a very efficient lamp 
for the requirements above named. The light produced is © 
similar to the well-known “ Lucigen,” but in its general con- 
struction and principle the “ Wells” is entirely different from 
the “Lucigen.” Perhaps the essential difference is that it 
requires no outside motive power, whilst, as already intimated, 
it is portable and can be readily carried to any point where the 
light may be required. As will be seen, the lamp consists of a 
closed oil cistern with a hand air pump, and rising out of a tank 
is a delivery pipe which conveys the oil to a specially constructed 
burner. The hand pump compresses the air with a few strokes 
up to 25 lb. which is sufficient to run the lamp for three or 
four hours, and when the pressure has run down oil or air can 
again be pumped in at the will of the user. The pressure 
forces the oil up the delivery pipe to the burner, where it passes 
through two wrought-iron pipes which are enveloped in the 
flame, and the oil is thus converted into vapour which issues 
from a small jet hole at the back of the burner, picking up its 
air with great force as it travels. The flame produced is 
quite white, and there is perfect combustion. The pressure to 
force the oil to the burner can be obtained in-various other ways 
besides the one shown in the form of lamp illustrated, and the 
firm own patents for connecting these lamps to towns water 
pressure or overhead cisterns. For permanent installation this 
furnishes a very convenient method, The water is forced by its 
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pressure into the closed lamp body in which is the oil, and this 
drives the oi! up the delivery pipe to the burner. When the oil 
is all pushed out the water is simply withdrawn and oil again 
substituted. The lamps which the firm are at present making give 
alight of 2000 to 2500 nominal candle power, and we understand 
that the consumption of oil does not amount to more than 1d. 
per 1000 candle power per hour, which represents practically 
almost the entire cost of the lignt, as there is no outside expense 
for producing a continuous supply of steam or compressed air, 
beyond, of course, the labour required for recharging the lamp. 





LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. 





TIDAL ESTUARIES THE MERSEY. 


Sir,—Your correspondent ‘J. W.” appears to me to confuse 
tidal currents with tides, just as he said in a former letter that 
some people confuse high-water with high-tide. I have in previous 
letters mentioned facts which seem to me to mark with much 
distinctness the difference between tides and tidal currents; but 
“J. W.” ignores all of them; he does not attempt to reconcile the 
velocity of tifty miles in the tide with the velocity of water in the 
same locality. 

Perhaps the following illustration may render the difference 
more apparent. In a long trough, nearly full of water, if “J. W.” 
will take a vertical plane, which fits to the sides and bottom of the 
trough, and starting at one end, pass it along to the other, he 
will raise the water in front so that it will flow over the top of the 
lane, and the greater the force used in moving the plane the 

igher will the water rise. Thus he may ‘llustrate all the variations 
between spring tides and neaps. He will observe that the water 
in the trough is always the same, but its level is raised in one part 


AND THE BAR OF 


and lowered in another, and from the highest level currents flow | 


downwards in the direction of each end of the trough respectively. 


He may make the illustration in some respects more complete, if | 


his trough is long enough, by getting another person to follow him 

at the same velocity with another plane, when he will cause two 

elevations, or high water in two places, with low water between. 
Now, in the Irish Sea, between the Scilly Isles and Holyhead, 


nature presents us with an example illustrated by the first experi- | 


ment; only she does not find it necessary to use a vertical plane, 
but instead causes a vertical force to travel from the Scilly Isles to 
Holyhead, which produces high-water at every stage of its progress, 
When it is high-water at the Scilly Isles it is low-water at Holy- 
head, and the surface of the sea is inclined from the Isles to the 


Head, down which currents stream in various directions and: 


with various velocities as local causes may determine. 

When the ebb bezins at the Isles, that is, as the vertical force 
advances northwards, the flood begins at the Head and almost all over 
the northern basin. When the force has advanced half way then 
the water has fallen to half-tide level at the Isles, and has risen to 
half-tide level at the Head; anc the surface of the sea has two 


inclinations, one southward to the Isles, the other northwards to | 


the Head. and down these inclinations are streams. Eventually 
it is high-water at the Head and low-water at the Isles, and the 
surface of the sea is inclined from the Head to the Isles, and, of 
course, there are currents flowing down southwards. Meanwhile, 
not only is there high-water at the Head, but their is also high- 
water over almost the whole of the northern basin. Whence does 
** J. W.” suppose all the water is derived by which the large 
expanse of the basin is filled! It cannot come from the south of 
the Isles, for the water has been ebbing there for six hours, and 
water does not travel from the Isles to the Head in six hours. It 
cannot come through the straits of Cantire, for the tide is detained 
there for four hours, and is ebbing in Ballycastle Bay. I await 
“J. W.’s” reply. 

Meanwhile, [ may explain that I regard the vertical force which 
causes the water to rise as the tide proper, and the water which 
fiows down the different declivities as tidal currents. I hope 
I have made myself understood ; but having had very great ditfi- 
culty in reconciling the facts of the problem, as far as I think I 
have, I am quite aware that other péople are likely to experience 
similar difficulty, and so shall have pleasure in giving any further 
explanation that may be desired. JOSEPH BOULT. 

Liverpool, January 23rd, 


FREE TRADE AND NO TRADE, 

Sirr,—As your correspondent, Mr. Major, has discovered my 
motive in writing the severa! letters which you have done me the 
favour of inserting, I will at once own up, and admit in his own 
words, that my object was to “‘ oppose free trade by advancing the 
weakest and most self-destructive arguments in its favour.” But I 
have only used the teachings of free traders, and any argument 
which brings those teachings to their logical conclusion is neces- 
sarily self-destructive. Mr. Major takes exception to my remark 
that it is necessary to have faith to accept free trade doctrines, 
and thinks examination may prevent a leap in the dark; but I 
assert that these doctrines are so diametrically opposed to one 
another that very great faith is necessary to accept them all. I 
will, however, put some cf these doctrines before him and endeavour 
to justify my remarks. 

There can be no question that the prophecies regarding the uni- 
versal adoption of this great principle are as yet unfulfilled, and I 
have not been willing, without due consideration, to put every 
other nation and our colonies into the category to which Mr. Bright 
relegates those in this country who dissent from his doctrines. 
Sir Thos. Farrer, in one of the Cobden Club pamphlets, seems to 
think other countries reject free trade with their eyes open, and 
accounts for it by stating that ‘‘ there has been a wave of national 
as opposed to cosmopolitan sentiment passing over the world ;” this 
national sentiment causes them to adhere to their own fiscal 
systems. 

As cosmopolitan sentiment is not a thing on which to feed the 
starving families of our unemployed, I have wanted to know 
whether the doctrines of free trade really have any sound basis of 
fact as regards the benefit derived by this country from it, and 
what can be proved against this general consensus of opinion, the 
more so that our statesmen tell us that having adopted our present 
system, it is impossible for us to retrace our steps. I find agree- 
ment on one point only amongst free traders, viz, that to this 
principle we are indebted for every blessing we enjoy ; when I 
come to detaiis I find them contradicting each other and themselves 
on every point. They tell us that it is an advantage to buy in 
the cheapest markets and are endeavouring to get other nations to 
abolish the sugar bounties. They say that so long as America 
adheres to Protection our commercial supremacy is secure, and then 
make a flourish of trumpets over the fact of America being obliged 
to alter her tariff, because of her excessive revenue. We are 
sometimes told that it is to our advantage that other nations 
hamper themselves with protective duties, sometimes that the 
tariffs of other countries injure us, and are always congratulated 
when other countries modify their tariffs. We are told that free 
trade enables us to beat protectionist countries out of neutral 
markets, but in the report of the free traders on the Royal Com- 
mission on depression of trade it is stated that the depression is 
not so widespread as has sometimes been supposed, and that the 
protectionist policy of Foreign States stimulates production, and 
the goods produced under that stimulus undersell those produced 
by us under less artificial conditions. 

Protection, then, seems to stimulate production, and we now 
learn from the speech of Mr. Shaw Lefevre reported in to-day’s 
Standard that low prices also stimulate production and higher 
prices. This is intensely funny. He states as his reason for the 





improvement of trade which is supposed to be now taking place, 
that it ‘‘ was mainly the result of the very low prices which had pre- 
vailed during the last few years, and that these prices had stimu- 
lated production, and that this stimulated production was at last 
producing the desired result, namely, that of a somewhat increased 
price and demand for goods.” 

So far as statistics are concerned, it has been said that they may 
be made to prove anything, and the interpretation of those issued 
by Mr. Giffen is quite unique. He adds exports and imports 
together, and gets astonishing results, and if his total is not sutti- 
ciently large at present prices, he takes other prices to show what 
the total would then be, to prove his great point that our volume 
of trade has been as large ; the remuneration for the work is a 
secondary consideration, whilst absence of profit is one of the great 
features of the present depression. 

In the report of the Royal Commission such figures are given, 
but it does not appear to have been noticed that these figures 
show a reduction in prices of exports of 31 per cent., and of imports 
only 174 per cent. It appears to me that one would naturally ex- 
pect that it should be so. We throw our market open to the 
world, and in ordinary busi t tions the willing buyer 
pays more than the one who does not want to buy. Mr. Fawcett 
admitted that we get somewhat less for our goods on account of 
the protectionist policy of other countries, and we therefore neces- 
sarily pay more for our imports than we should do if we adopted 
a similar policy. This with our volume of trade must be a con- 
siderable a to the country, and if our greater reduction in prices 
does not enable us to keep our population employed we get no 
compensating advantage. 

The people of this country will buy anything that suits them, 
whether of foreign or native production; the people of other 
countries are compelled by duties to employ their own people or 
pay something to the State, which may be used to reduce the bur- 
den of taxation on their own producers, and enable them the better 
to hold their own. The trifling difference in price of imported 
articles is in our case not sufficient compensation of the displace- 
ment of labour which results. 
| I have left untouched the philosophical side of this question in 
the hope that Mr. Major will enlighten me on the practical side, 
| where my opinions may seem to him erroneous. I have also en- 
deavoured to make my letter as short as possible, in order not to 
| trespass on your space. 
| I think the quotation from Sir John Lubbock, in your leading 
| article of the 20th inst., very remarkable from a Free Trader, as 
| he must know that for every import we have had there must have 
been an export, and not treasure. But there is no accounting for 
the vagaries of these people. JOHN Brett, 

Hounslow, January 24th. 








VILLAGE WATER SUPPLY. 


Sir,—I was much interested in the paper by Mr. Terry, which 
appeared in your last issue on this subjuct. I have been consulted 
on two such schemes as are referred to, and my estimates of cost 
and revenue agreed very closely with those given. In one I pro- 
posed to take the water from the centre of a bed of gravel from 
which various streams issue, and through the medium of an 
hydraulic ram to force 5000 gallons per day to a village of 300 
inhabitants two miles away and 50ft. above the source of supply, 
there providing stand pipes from which the water could be drawn. 

In the other case it was necessary to pump the water from a well 
to a reservoir 200ft. above it, and from this to supply a village of 
1000 inhabitants by gravitation. There the principal question was as 
to how the pumping could most economically be done. I might 
have used: (1) A steam engine, employing a man for working it 
about two days a week, or combining the water supply with an 
irrigation scheme in which the water had only to be lifted from 5ft. 
to 10ft. (2) A gas engine using Dowson gas. (3) A petroleum engine. 
(4) Awindmill. Asa large reservoir could be cheaply constructed, it 
seemed that the windmill was the best of these plans. I understand 
that a petroleum engine will work with hardly any attention, and 
so would be better titted for the purpose than eithera steam engine 
or a gas engine, where the gas has to be made; but I have had no 
personal experience concerning it. 

There is no doubt that water works, even on the smallest scale, if 
carefully laid out, will yield a fair return for the money invested ; 
the profit to the engineer who undertakes them is, however, very 
small compared with the time he must necessarily spend, and local 
boards are not generally inclined to take the responsibility of their 
construction on their hands. RIcHARD M. PaRKINson, 

15, Great George-street, Westminster, 8. W., 

January 24th, 








THE R.A.S.E. STEAM ENGINE TRIALS, 


Sir,—‘‘R.” is a most exasperating correspondent. He sets up 
to know better than I do myself what I mean, I said as plainly 
as it was possible to say it, that whatever the conditions might be 
when a brake lies at rest, they were altered as soon as the brake 
began torun. Well, “R.” saysin his reply that I surely cannot 
mean to imply this very thing. Then I assure him that I do, and 
he then admits that there isa change in conditions, and goes on to 
assume that I hold that the change only takes place if the weight 
is moved through some sensible distance. 

Now in a former letter I named a distance, a small fraction of 
an inch, just enough to clear the weight from the stop on which it 
rested. ‘‘R.” has forgotten this or overlooked it. It appears to 
me that he hurriedly skims my letters, jumps at a meaning, and at 
once sits down to write lengthy replies to what he thinks I have 
said. If my letters are not worth reading, they are not worth 
writing about. I certainly cannot go on for ever correcting ‘‘ R.” 
and explaining myself. Unless, indeed, something new turns up, 
this is the last letter on the Appold brake with which I shall 
trouble you. 

I will try, with the aid of a diagram, to make what I mean clear. 
I take it for granted that ‘‘R.” will admit that each one of the 
dozen or so wood blocks with which the brake strap is lined offers 
a certain resistance to the rotation of the wheel, and exerts a pull 
on the strap tending to !ift the weight. I know quite well that 
the pull will not be the same on all the blocks, 





Let A be a cord fixed at one end to C a rigid support. The 
cord runs over a wheel B, and to its end is fixed a weight M of say 
300 lb. ‘‘R.” will admit that the pull on C is 3001b., neglecting 
the small friction of the axis of B. Now let us sup that four 


boys catch hold of the rope and pull horizontally. I have put the 
arrows denoting boys on an angle, in order that they may be seen. 
The boys pull each with a stress of 501b. ‘R.” will admit, I 


think, that the stress on C now falls to 1001b., although the load 
has not been raised at all. 

For the boys, read brake blocks ; for the cord, read brake strap; 
for M, read load on brake; and for C, read compensating lever. 
As the pull on C is less when the boys exert themselves, so will the 
pull on the tail rope and also on the compensating lever be less 














when the brake-wheel is revolving than it was when the wheel was 
at rest. ‘To me it seems that this is absolutely incontrovertible, 

So far as I can make out from “ R.’s” letters, he does not seem 
to be quite satistied in his own mind as to what is the proper way 
to calculate the influence of the compensating levers. I may 
be wrong, orI may be right, but I hold to my original view that 
when a brake is properly made and properly worked it will give 
results correct to a small fracticn. Fras cLaren have done 
good service by showing that it is possible to so work a brake by over- 
loading it, and watering it, that it may be made to give results 
which are not only not accurate as exponents of the power 
exerted by the engine, but are discordant among themselves, as 
**R.” can see for himself if he will take the trouble to work out 
horse-powers and eee on the basis supplied by Messrs, 
McLaren, who, indeed, admit in their last letter that they do not 
know how to explain certain phenomena exhibited by the Moscrop 
recorder. . A. S, 

Westminster, Jan. 24th, 


Sir,—From the various letters which have appeared in your 
columns it seems to me that the error in the Appo ccs, as used 
at the Newcastle trials, is more assumed than real. Is it not 
probable that Mr, Appold has arranged the mechanism of his com- 
pensating lever so that the reaction of the bearing on the fixed end 
of the lever is a force acting in a line passing through the centre of 
the brake shaft, and therefore having no turning moment on the 
brake strap? 

The accompanying diagram shows such an arrangement. The 
construction is as follows :—A D and BE are tangents to the circle 
drawr. from the corners of the brake blocks ; their intersection, F, 
is joined toC. Any point G, on the line C F, is taken as the centre 
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of the fixed end of the compensating lever. H and K are taken 
on the lines B E and A D, and represent the joints forming the con- 
nections of the compensating lever with the strap. The positions 
taken for G, H, and K on their respective lines determine the 
sensitiveness of the arrangement, but do not effect its equilibrium. 
The forces transmitted to the compensating lever by the brake 
strap—friction of the pins being neglected—meet in the point F. 
Hence the reaction on the pin at G—the weight of the lever being 
neglected, as its effect, when vertically below C, is small—is in the 
line G, which passes through C, and therefore has no turning moment 
on the brake oe It is clear then, that if the Appold brake is con- 
structed on the above principle the effect of the compensating lever 
need not be taken into account in calculating the horse-power. 
January 24th. J, HAMILTON, 


A NEW DEPARTURE IN BRAZING AND WELDING. 


Sir,—The cheapening of oxygen by Brin’s process of manufac- 
ture has put into the hands of metal workers a new power. I have 
recently made a few experiments with compressed oxygen and 
coal-gas, and found that with a jin. gas supply a joint could be 
brazed in a 2in, wrought iron pipe in about one minute, the heat 
being very short, the redness not extending over lin. on each side 
of the joint. The appearance of the surface after brazing led me 
to experiment further with welding, a process which is not possible 
with ordinary coal-gas and air, owing to the formation of magnetic 
oxide on the surfaces. Contrary to my expectation a good weld 
was obtained on an iron wire jin. diameter, with a very small blow- 
pipe, having an air jet about ,\;in. diameter. This matter requires 
to be taken up and tried on a large scale for such work as welding 
boiler plates, which, it appears to me, can be done perfectly with 
far less trouble than would be required to braze an ordinary joint. 
The great advantage of this would be that the boilers would 
require no handling, but could be welded with an ordinary large 
blow-pipe in position, and with about one-tenth the labour at 
present necessary. 

The cost of the oxygen is trifling, and it is evident from the 
results obtained in brazing that the consumption of gas would be 
considerably less than one-fourth that necessary with an air-blast, 
irrespective of the fact that welding is possible with an oxygen 
blast, whereas it is not possible if air is used. The surface of iron 
heated to welding heat by this means comes out singularly clean 
and free from scale, and a small bottle of compressed oxygen, with 
a blow-pipe and a moderate gas supply would make the repairs of 
machinery, boilers, brewing coppers, and other unwieldy apparatus 
a very simple matter. The trouble and difficulty of making good 
boiler crowns, which so frequently come down, should be very 
small indeed when the workmen has an unlimited source of heat ut 
command, under perfect and instant control. 


Warrington, January 17th. THos, FLETCHER, 





VORTEX BLAST PIPES, 


Sir, —Having an old portable 8-horse power engine that steamed 
badly with Welsh coal, I was advised to try an inverted cone in 
the blast pipe, when the engine not only made plenty of steam 








qut there was a considerable saving of fuel—at least 8 or 10 per, 


cent. Ienclose a sketch, The cone is carried by a very narrow 
bridge piece let into the metal of the pipe on each side, 
Farnham, J. H. K. 





THE EXPLOSION ON BOARD THE ELBE. 


Sir,—We shall be obliged if you will insert in your next issue 
this additional information in respect to the Elbe explosion—viz., 
that the capacity of the water-receiver referred to in our letter of 
the 6th inst., as having been emptied five times during the trial 
trip, is forty-three gallons. OsWALD MORDAUNT AND Co. 

Southampton, January 21st. 


* 
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RAILWAY MATTERS, 


A SATISFACTORY trial run has been made with the Bir- 
mingham—Colmore-row and Hockley—Cable Tramway, which has 
been constructed under Mr, E. Pritchard, M. Inst. C.K. 


Ata meeting of the American Society of Civil Engi- 
neers on the 4th inst., Mr. Gustav Lindenthal described a propo 
design for a stiffener suspension bridge over the Hudson River for 
the New York Terminal Railway, and having a central span of 
2850ft. and side spans 1500ft. The two piers at the ends of the 
central span would have a height of over 400ft. 


Ir is stated that celluloid is suitable for carriage con- 
struction for use in India, To remain, say, a year in the damp 
atmosphere of Bengal, and then to take a turn in an arid desert 
like Scinde, or in the Deccan, is enough to test the best railway 
carriages that could possibly be made of wood. By making them 
of celluloid or other compressed paper, cracking and shrinking 
would be avoided, with the further advantage that the old material 
could always be worked up again—at least, so it is said, 


A PASSENGER train crossed the Oxus on the 18th inst., 
and the news of the event was circulated the following day at St. 
Petersburg. The two facts taken together illustrate the prodigious 
pace at which history is moving in Central Asia. A few years ago 
Samarcand was known to Europe only as a seat of ancient romance, 
and Merv was almost as mysterious a locality as the North Pole. 
To-day both places are mere stations on the new railway that is 
being constructed, and with all possible haste, to connect the 
Caspian with the old Russian provinces of Turkestan, and to bring 
both in touch with the Afghan frontier. The Oxus bridge and the 
Samarcand railwav are matters of great importance—to Russia, 


Her Majesty’s Chargé d’ Affaires at Rome reports that 
tenders for the construction of the Reggio-Eboli and Messina-Cerda 
Railways should be transmitted to the Sicuhnent of Public Works 
through her Majesty’s Embassy at Rome. Firms communicating 
in this manner with the Italian Government will be allowed to 
inspect the plans and conditions connected with the undertaking. 
The Messina-Cerda line will be of 136 kilos., divided into nine 
sections, Tenders must be made @ forfait. Applicants will have 
an opportunity of inspecting the track. No list of prices is sup- 
plied. ‘The nine sections must be completed within six years, with 
the obligation of maintenance for one year. The conditions for 
the Eboli-Regyio line are similar. 


Tue Connecticut River Railroad Company, which uses 
the Emerson system of steam heating, has provided a new system 
for heating the cars at the terminus at Springfield, Mass. It con- 
sists of a series of under-ground steam pipes from the boiler-house, 
running to partially buried boxes, where sei rubber hose can be 
connected with the steam pipes of a car. The side tracks where 
the cars are cleaned after a trip and are dusted for the start are 
opposite the boiler-house, so that the system could be easily tried, 
but the pipes could be curried a greater distance with but little 
more pains, All that has to be done when it is desirable to heat 
a car or string of carsis to lift the cover from one of the traps 
and connect it with the steam piping under the car. The whole 
string of say a dozen or fifteen cars can be heated as well as one. 
The connection can be made at the ends of any of the intervening 
cars. Any car can be shut off. There are about a dozen of the 
traps scattered up and down the yard, so that it is an easy matter 
to make connections with the steam. 


Os Tuesday an exhibition was made of a new arrange- 
ment of electric conductor for conveying an electric current to the 
motor of an electromotive. The system, known as Lineff’s, con- 
sists mainly in the use of a tubular conductor supported in a small 
subway below the rails, and containing a copper wire connected 
with the generator. . At intervals of about 3ft. the stem of a fork- 
shaped rubber piece is screwed into the tube, so as to press upon 
the copper wire. The electromotive, or car with a motor upon it, 
is provided with two coulters which dip into the subway below 
the line. Between these two coulters a flexible rubbing bar is 
stretched, and this covers three of the rubbers at a time, and thus 
takes off the current, In the electromotive shown at the same 
time there are also some details for electrically operating the brake 
and for switching the current in and out, which are new. A’ piece 
of line for showing the system experimentally has been laid in the 
depot of the West Metropolitan ‘Tramway Company in the High- 
road Chiswick, near Turnham Green Station, 


PropasB_y the most economically managed railroad in 
the world is in Ross County, Obio, and is known by the corporate 
name of the Cincinnati, Hocking Valley and Huntington Railroad, 
It is only ten miles in length, and was organised and built mainly 
by John Karshner, a wealthy farmer. When the road was built he 
sold the crops of his farms for one year and bought a locomotive, 
which he called the John Karshner. Then he had built a combina- 
tion passenger and baggage car, and his equipment was complete. 
He has been operating his road for two years, At first he 
employed a conductor and a freight agent, and followed the custom 
of larger roads, But being an active man, though over seventy 
years of age, he soon dispensed with all supertiuous services, and 
he now combines within himself the entire list of railroad men, 
from owner and president to conductor and brakesman. His train 
goes twice a day from Adelphi to Kingston and return. It will 
stop on signal at any farmhouse or cross-road for passengers or 
freight. Mr. Karshner goes on every train as conductor, brakes- 
man, baggage-master, mail and express agent, and even as news 
agent. He sells no tickets, has no running arrangements with 
other roads, has no running accounts for freight, passengers or 
express. Everything is cash. He does not require a book-keeper 
nor even a clerk. 


A Boarp of Trade report by Col. F. Rich has appeared 
on the accident that occurred on the 8th ult. between Bassenthwaite 
and Braithwaite stations, on the Cockermouth, Keswick, and 
Penrith Railway. A part of a mixed train, which consisted of a 
tank engine, a wagon loaded with pig iron, a wagon loaded with 
the ends cut off rails, a wagon with about fifteen wagon cover 
sheets, a brake-van, and four passenger coaches-—the first and last 
being fitted with brake compartments—was thrown off the rails 
when the train was about one and a-half miles from Braithwaite. 
It was running at he of about twenty-five miles an hour when 
the accident occurred. No persons were injured, but great damage 
was done to line and stock. The train was a London and North- 
Western Company’s train. The railway is practically level. A cut 
end of a rail, which is 3ft. 7in. long, was found about twelve yards 
from where the first marks were made on the sleepers by some 
eh of the train being off the rails. This rail end had dropped 
rom the second wagon, and appears to have been the cause of the 
third wagon leaving the metals. When the train was stopped, all 
the vehicles except the engine, the two front wagons, and the last 
pair of wheels of the last coach, were off the rails. The third 
wagon was hanging by the coupling chains, and had lost both axles, 
all its wheels, the off hind spring, and the off hind axle-box. One 
wheel was found in the field, 50 yards from the wagon to which it 
belonged, another was on the near side of the line, 28 yards from 
the wagon, a third on the line 75 yards from the wagon, and the 
fourth, which remained attached to one of the broken axles, was 
fixed under the second nger carriage, and was 68 yards from 
the wagon. The second broken axle was found a short distance 
behind the first axle. Both axles were broken into three — 
Both wheel seats and journals were broken off one axle, and one 
wheel seat and both journals off the second. The broken axle to 
which the wheel remained attached was bent. This accident, which 
— have been very serious if the small girders of the bridge 
under the railway had been carried away, appears to have been 
caused by the third wagon of the train being thrown off the rails 
by the piece of rail which fell from the wagon in front of it. 








NOTES AND MEMORANDA. 


As arule concerning the centre of water pressure, Dr. 
Routh has given the following very simple result with regard to 
thecentre of pressure of a triangle occupying any position ina liquid : 
‘* This point is the centre of gravity of three particles at the middle 
points of the sides, with masses proportional to their depths.” 


A RECENT statistical return shows a remarkable de- 
crease of the population in the Hackney district. In the Hackney 
ward it was the most marked, the population now numbering 
24,220, against 27,150 a year ago, or a decrease of 2930; in the 
Dalston ward the population is 17,420, against 17,550, being a slight 
decrease of 130, 


LirerAt believers in some glacial theories will be inter- 
ested in a paper recently read before the Paris Academy of Science 
by M. Albert Gaudry, on the discovery of a gigantic turtle by Dr. 
Donnezan. This specimen was found, with numerous other fossils, 
in the Middle Pliocene of Perpignan during the recent excavations 
connected with the erection of the fortress of Serrat in the Eastern 
Pyrenees. The carapace, 1°20 metre long, was extracted with 
great difficulty from the hard rock in which it was completely 

bedded, the i able fragments being carefully put together 
by Dr. Donnezan, bymeans of about a thousand brackets, This 
turtle, which he has named Testudo perpixiana, and which he has 
presented to the Paris Museum, considerably exceeds its living 
congeners, being equal in size to the 7. grandidier, a sub-fossil 
species found in Madagascar. Its survival down to the close of the 
Middle Pliocene is important for the study of the glacial period, 
tending to show that the south of France even then still enjoyed a 
warm climate. 


M. Henri Motssan, a Frenchman, has succeeded in 
obtaining, by electrolysis, free fluorine in sufficient quantity to allow 
of the study of some of its reactions, and thereby of proving that 
it can really be isolated. A bent U-shaped tube of platinum, fitted 
with stoppers made of fluorspar, was used for holding the acid, and 
the whole apparatus was kept at the low temperature of 9 deg. 
below zero, Fahrenheit. By this means there was evolved at the 
negative pole pure hydrogen, and at the itive pole a colourless 
gas of a most irritating odour which rapidly attacked the mucous 
membranes of the throat and eyes. It could not be collected ; but 
numerous substances were brought into contact with it. Sulphur, 

hosphorus, and iodine at once caught fire in the gas, and crystal- 
794 silicon burned vigorously. All the metals experimented upon 
were also attacked at once, many of them taking fire. Fluorine is 
thus definitely proved to be the most active of all the chemical 
elements known. From the nature of the apparatus required, the 
experiments were costly, and they had to be carried out with the 





utmost care, both hydrofluoric acid and fluorine being dangerous | 


to work with, 


A REPORT on the velocity produced by the tides of the 
Pacific Ocean and of the Carribean Sea in a canal establishing a 
free communication between the two seas has been published by 
M. Bouquet de la Grye in the Comptes Rendus. The report was 
made by the Académie des Sci 
Lesseps, who supplied a series of observations on the height of the 
tides at Panama and Colon respectively, and other important 
information. Analysing these observations, employing the 





necessary hydraulic formulas, and taking advantage of similar | 


observations made on the Suez Canal, certain velocities were 
calculated and tabulated. From these it results that the greatest 
velocity occurs on the Pacific side, and precedes the time of flood- 
tide. The greatest negative velocity takes place on the Pacific side, 
and is just before ebb-tide. The Pacific and Atlantic Oceans are 
assumed of the same level, on the information of the engineer of 
the company, and no allowance is made for atmospheric influences 
or extraordinary tides in the Atlantic. Under these circumstances 
the velocity in the canal cannot exceed 2} knots—a velocity which 
can only last for a few hours, and should not affect the navigation 
of steamers in the canal, 


Ir appears to be established that carbonate of lime will 
absorb sunlight and give out invisible actinic rays at night. It has 
long been observed that the summit of Mont blanc retained after 
sunset a phosphorescent bluish appearance, and it has occurred to 
M. C. Zenger that it might be possible to utilise it for obtaining 
a photograph of the mountain. For this purpose he projected, by 


means of a photographic camera, the image on a plate covered | 


with a layer of Balmain’s iuminous paint. After an exposure of a 
few seconds, this plate was held in contact in the dark with a dry 
photographic plate, and at the end of an hour the image of the 
mountain was obtained complete with all its details as if taken in 
the ordinary way, the conclusion necessarily being that the car- 
bonate of lime exposed during the day to the brilliant sunshine 
emitted during the night invisible but very actinic rays. Experi- 
ments were made at Prague, where very fair photographs of the 


buildings surrounding the observatory were obtained during night- | 


time, which seems to confirm the theory that light can be absorbed 
and slowly re-emitted, and that the images of invisible objects can 


be fixed in the darkness by means of actinic rays. This new process | 


will, it is thought, be of service in stellar photography. 


A SIMPLIFIED platinotype process, published by Captain 
Pizzighelli, by which prints are produced directly in the printing 
frame without subsequent development, has rendered that process 
one of the simplest printing processes, and may do much to bring 
it into competition with the silver process, especially as it seems to 
afford a glossy ora matt surface. Thisis accomplished by adding to 
the sensitising solution some vehicular substance, in practice gum- 
arabic or arrow-root, which prevents the penetration of the paper 
by the solution, and at the same time some one of the usual 
developing agents, as ammonium or sodium ferric oxalate, together 
with the chloro-platinite of potassium. Reduction of the platinum 
salt thus takes place in the printing frame, and, as the picture 
becomes visible, the exposure can be judged as accurately as in the 
silver process, whilst all the subsequent operations of the silver 
process of washings, toning, fixing &c., are replaced by simple 
washing, first in acidulated water and then in ordinary water for 
ten or fifteen minutes; which completes the process. The sheet 
rubber or waxed paper, to prevent effect of moisture, is also un- 
necessary. Several modifications in working are practicable. The 
prints may be under-exposed and laid aside in the dark for several 
hours, tu be brought up by a continuating action which takes place, 
or they may be still more under-exposed and be developed as usual. 


Hirverto it has been generally supposed that the 
glaciers of the Caucasus are far from having the same development 
as those of the Alps. It appears, however, from the last researches 
of Abich that, although no glaciers of the Caucasus are as long as 
the Aletsch or Unteraar glaciers, or the Mer de Glace, there are a 
great many of them. From tables compiled by M. Smirnoff, in a 
recent issue of the Bulletin of the Moscow Naturalists’ Society, it 
appears that the average lowest levels of the Caucasus glaciers are: 
2504 m. in the Elburz chain; 2176 m. in the chain to the west of 
the Adai-kokh; 2266 m. in the high valley of the Ingur; 2898 m. 
on the eastern slope, and 2238 m. on the northern slope, of the 
Kazbeck ; from 2428 m. to 2658 m. in Daghestan; 2776 m. on the 
Great Ararat ; and as much as from 3162 m., to 3194 m. on the Shah- 
dagh. Comparing these heights with those reached by the lower 
extremities of glaciers in other highlands, M. Smirnoff concludes 
that in the main Caucasus ridge the altitudes of the snow-line and 
the glaciers are intermediate between the corresponding altitudes 
in the Alps and those in the chains of Central Asia—Thian Shan 
and Hindu Kush—and that in the western parts of the Caucasus 
the altitudes of the perennial snow-line are nearer to those of the 
Austrian Alps. There is, as Natwre remarks, some analogy between 
West Caucasus and the Himalayas, inasmuch as the lowest limits 
of perennial snow in both chains are higher on the northern slope 
than on the southern, 


at the request of Sir F. de | 


MISCELLANEA. 


In the Architect of last week there was an excellent 
photograph of Mr. T. A. Walker, Assoc. Inst. C.E., the contractor 
for the Manchester Ship Canal. The photographs of other con- 
tractors are to appear week by week. 


A company, which has a very large ironworks in the 
Loire, Gard, and Ardéche, has, a correspondent of the Times says, 
stopped payment, but to prevent thousands of men from being 
= out of employment, the works will not at present be 
closed, 


Tuer Italian Government has contracted for the con- 
struction in Philadelphia of a pneumatic dynamite gun, for 
delivery at the Spezzia naval station. This gun is to throw a shell 
containing 600 lb. of dynamite four miles. The work of construc- 
tion has been begun. 


Tue Council of the Society of Arts give notice that the 
tests for prime movers suitable for electric light installation will be 
carried out at a date to be fixed hereafter, during the spring of 
the year. As soon as the ry arrang ts have been com- 
pleted, due notice will be sent to the competitors. 


THE works at Naples generally known as Guppy’s, 
though now owned by the Societa Industriale Napolitana Hawthorn 
E. Guppy, were started by Mr. John Pattison in 1844. They now 
employ about five hundred men, but are soon to be enlarged and 
stocked with the newest English machines. They turn out general 
engineering work, including wine and oil presses, and maccaroni 
machines, both for screw aud hydraulic power. There are now in 
the shops the engines fora new war ship, like the Italia, with 
engines of 20,000-horse power, a pair of compound engines—that 
is to say four pistons—acting on each of the two screw shafts. 


Dr. Russkw’s experiments, carried out at St. Bartho- 
lomew’s Hospital, for the Meteorological Council, showed that the 
city rain contained twice as much impurity as that collected in 
the suburbs. Sir Douglas Galton, at a recent smoke lecture, 
argued that ‘‘by disturbing the electrical condition of the air by 
kites or balloons, rain may be caused, and by this means the fog 
dislodged. Failing this, he said, nothing remains but to use gas 
instead of open stoves, but this method at present costs about 
four times as much as coal.” If the London fogs and the fogs all 
over the country were to be removed in this way, the kite and 
balloon makers would have a fine time, and everybody would 
be taking to the business. 





Tue Thompson-Houston Co. has established a branch 
in Brussels under the direction of Mr. Admirallie, for lighting by 
contract, at the price of gas, from a central station. The dynamos 
are driven by a 40 1.H.P. horizontal engine, by Mennig Fréres, of 
Brussels, in which the steam valves are opened by cams on a hori- 
zontal shaft, shifted laterally by a lever actuated by the governor 
for giving greater or less admission. The Molitre Theatre is now 
| lighted entirely by electricity from this station, there being two 
separate circuits, one including two 1200-candle ares and five large 
incandescents in the “ front” and another with two hundred small 
incandescents, capable of giving nine degrees of brilliancy, for the 
stage. There is also a question of lighting by accumulators the 
| passages during the day and the stage at rehearsals. 





Messrs. RussELL AND Co., shipbuilders, Greenock, have 
| just launched from their yard a steel screw steamer, the Ocean, for 
| the petroleuin bulk carrying trade between America and the Con- 
| tinent. The vessel is 310ft. long, 35ft. beam, and 25ft. depth, and 

is capable of carrying about 3500 tons of oil. The vessel is divided 
into sixteen oil-tight compartments, exclusive of the water ballast 
tank. ‘The tanks have been subjected to exceptionally severe tests 
before launching, which they stood very satisfactorily. The vessel 
will be lighted throughout by electricity, and is fitted with a 
powerful set of Worthington pumps, capable of discharging the 
entire cargo in twenty-four hours. Triple-expansion engines will 
ve supplied by Messrs. Duncan, Stewart, and Co., of Glasgow, the 
pen, being 22in., 36in., and 58in. diameter, with a stroke of 
42in. There are two large single-ended boilers, the working 

ressure being 1601lb. The Ocean has been built for Messrs. 
| oman Stursburg, and Co., of New York, from the plans and 
specifications of Messrs. Flannery and Blakiston, who have also 
superintended the construction of the vessel. The Chester, a 
sister ship to the Ocean, was launched six weeks ago. The 
managers in this country for both vessels are Messrs. R. W. Ley- 
| land and Co., Liverpool. 





Writine to the Peterborough Advertiser on natural gas 
Mr. R. 8S. Bluck says:—‘‘ Many of your readers are aware that on 
the Fletton and Woodstone side of Peterborough there is a number 
brickworks, but perhaps they may not know the lower the clay for 
making the bricks is obtained, the less coal it takes to burn the 
bricks. After getting some few feet down the clay contains 
| natural fuel, and the deeper the clay is dug the more natural fuel 

it contains. When the bricks made from the lower clay (which is 
| really a shale) are being burnt, they throw out a gas we can be 
clearly seen burning in the kiln between the bricks, and I wish to 
| point out the great probability of there being at no great distance 
below the shales now worked stores of natural gas similar to that 
now used in Pittsburg, Pennsylvania, and lately discovered in 
North-western Ohio ; and which, if found, would make Peterborough 
into one of the most important manufacturing centres in the world. 
Builders in Peterborough are aware that bricks can now be bought 
cheaper at the Fletton and Woodstone yards than anywhere in Eng- 
land, the reason being the coal bill is so much reduced since the 
lower shales have been made into bricks. I would most respect- 
fully ask the Peterborough Town Council to consider the desirability 
of boring down to see if the gas is below the town of Peterborough. 
As a matter of course it is needless for me to point out to so able a 
board of business men how natural gas, if found, would find 
employment for every man in the district who was willing to work, 
how it would increase the value of all property in the neighbour- 
hood, and cause manufactories and new industries to spring up on 
every side.” 


THE new steamer Kisanga made an official trial trip on 
the 18th inst. The Kisanga is a screw steamer of 1500 tons, built 
by Messrs. John Reid and Co., of Port Glasgow, for Messrs, 
Hatton and Cookson, who intend to run her in their African trade. 
She has been built under the superintendence and to the specifica- 
tion of Mr. George Hepburn. The vessel is built of mild steel, and 
classed 100 A 1 at Lloyd’s, and has Board of Trade passenger certi- 
ficate under special survey. Her dimensions are as follow :— 
Length, 265ft.; beam, 35ft.; depth of hold 184ft. The Kisanga 
has been built to replace the Angola on the African station, and 
her owners have in her a vessel well suited for the African trade, 
for which a light draught is very essential. In this —— the 
Kisanga is well adapted, her draught when fully loaded being only 
14}ft. The machinery has been supplied by the well-known firm 
of Messrs. David Rollo and Sons, Fulton Engine Works, and con- 
sists of a set of their triple-expansion engines having cylinders 
25in., 38in., and 6Zin. diameter respectively, with a stroke of 36in. 
The engines are of a very strong design, and the crank shafts are 
entirely of mild steel on-the built-up principle. The main bearings 
and crank pin bearings are of white metal, the valve gear is of the 
double excentric bar fink arrangement, and the starting and revers- 
ing is performed by a direct push gear of special design, its action 
being almost instantaneous. Steam is supplied by two steel boilers, 
12-2 diameter by 14:0 long, having four of Brown’s patent ribbed 
furnaces in each. The working pressure is 160lb. per square inch, 
and all the machinery is fully over the ——— of the Board 
of Trade and Lloyd’s for that pressure. During the trip the vessel 
attained a speed of thirteen knots per hour, being one knot in 
excess of the guaranteed speed, 
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H. 8. (Northlands).—The “ Transactions” of the American Society 0) 
Mechanical Engineers can be obtained from the Secretary, 280, Broadway, 
New York. We do not know the price. 

A. T. (Cardiff).— The notices we publish are supplied by the Patent-ofiice, and 
are official, We cannot alter them. You must apply to the Great Seal 
Patent-ofiice, Chancery-lane, if you think an error has been made. 

F. B. (Fairfield-road).— We have not seen the engine. So sar as we can learn 
from the rough sketch, there is nothing whatever novel about it. We know 
nothing, however, of the details, on which so much depends, No description 
has appeared in our pages. 

X. Y. Z.—Many of the smaller sizes are now made of walleable cast iron, 
The better article is made of wrought iron drop stamped, the boss being 
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corners, to which the handles are welded, 

G, P.—We have failed to find any record of the case to which you refer. 
Everuthing depends on the construction of the specisication which is signed 
iu the contractor, If in that it is stipulated, as is usual, that the engineer 
shall be sole arbiter, the contractor cannot evade the condition, He is sup- 
posed to have read the specification before he signed it, and to have signed it 
with « full knowledge of ita stipulations and conditions. Certain con- 
tractors refuse to sign @ specification containing the clause mm question. 
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MEETINGS NEXT WEEK. 


Tue Institution or Civit Enoingers.—Tuesday, January 3lst, at 
8 p.m.: Ordinary meeting. Paper to be further discussed :—‘‘ The Erec- 
tion of the ‘Jubilee’ Bridge ing the East Indian Railway over the 
River Hooghly, at Hooghly,” by Sir Bradford Leslie, K.C.I.E., M. Inst. 
C.E, Paper to be read, time sens :—The Alexandra Dock, Hull,” 
by A. C. Hurtzig, M. Inst. C.E. 

INsTITUTION OF MECHANICAL Enoineers.—Thursday and Friday, Feb- 
ruary 2nd and 8rd, at 7.30 p.m., at 25, Great George-street, Westminster, 
by permission of the Council of the Institution of Civil Engineers: 
Annual general meeting. The annual report of the Council will be pre- 
sented to the meeting. The discussion will be resumed on the following 

per read at the last meeting :—‘‘ On Irrigating Machinery on the Pacific 

t,” by John Richards, of San Francisco. The following papers will 
be read and discussed, as far as time permits :—‘ On the Position and 
Prospects of Electricity as Applied to Engineering,” by William Geipel, 
of Edinburgh. Third Report of the Research Committee on Friction: 
“‘ Experiments on the Friction of a Collar Bearing.” 

Civit AND Mecnanicat Enorneers’ Socirety.—Wednesday, February 
Ist, at 7 p.m., at the Town Hall, Westminster: Ordinary meeting. 
Paper to be read and discussed :—‘‘On the Use of Ammonia as a Refrige- 
rating Agent,” by T. B. Lightfoot, M.I.C.E., M.1.M E. 

Royat InstiTuTION.—To-morrow (Saturday), at 3 p.m.: “‘ Experimental 
Optics" by Lord Rayleigh. Tuesday, 31st inst., at 3 p.m.: ‘* Before and 
After Darwin,” by G. J. Romanes. Thursday, February 2nd, at 3 p.m.: 
* Art Education,” by H. Herkomer. Friday, February 8rd, at 9 p.m.: 
* Ancient Microscopes,” by Frank Crisp. 

Socrery or Arts.—Monday, January 30th, at 8 p.m. Cantor lectures: 
“Yeast: its Morphology and Culture” by A. Gordon Salamon, F.L.C., 
F.C.8S. Lecture I.—Yeast an organised cell—Phenomena connected with 
the growth of the cell—Fermentation—Conditions necessary to healthy 
growth—Classification of the ae yeast cell among plants —Its relation 
to the higher order of plants—Its position among fungi—Hyphal, sprout- 
ing and fission fungi— Fungi —_ of inciting fermentation and putre- 
faction—Fungi capable of inciting alcoholic fermentation—The yeast 
species defined—Phylogeny. Tuesday, January 31st, at8 p.m. Applied 
Art Section: ‘“‘ Monumental Use of Bronze,” by J. Starkie Gardner, F.G.8.; 
E. J. Poynter, R.A., will preside. Wednesday, February Ist, at 8 p.m.: 
Ordinary meeting. ‘‘The Sweating System, or the Functions of the 
Middleman in Relation to Labour,” by D. F. Schloss; Sir Douglas Galton, 
K C.B., F.R.S., Chairman of Council, will preside. 

CuemicaL Sociery.—Thursday, February 2nd, at 8 p.m. Ballot for 
the election of Fellows. Lecture on ‘‘The Range of Molecular Forces,” 
by Professor A. W. Riicker, M.A., F.R.S. 

Parkes Museum or Hyciene.—Thursday, February 2nd, at five o'clock. 
Lecture on ‘* The History and Present Position of the Germ Theory of 
Disease," by Professor E, M. Crookshank, M.B. 

INSTITUTION OF PERMANENT Way Inspectors.—-The annual general 
meeting of the members of this Institution will be held to-morrow 
(Saturday), at 2 p.m., at the Institution of Civil Engineers, 25, Great 
George-street, Westminster, 8.W. Civil engineers and permanent way 
inspectors are invited to attend. 
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LORD BRASSEY ON THE PROTECTION OF OUR TRADE. 


Ir is only necessary to consider the circumstances 
under which Lord Brassey delivered his address to the 
Chamber of Commerce on Wednesday afternoon last to 


enh the importance that attaches to it. Lord 
rassey has held a post on the Admiralty Board. He 
has been a member of each House of Parliament. He is 


an experienced sailor also, and the son of a man of very 
great enterprise, and one who achieved great commercial 
success. He has undertaken a voyage of 36,000 miles, 
with the definite object of investigating the question of 
the defence of our ports aud coaling stations, and the 
protection of our commerce. While therefore it is highly 
satisfactory, it is not surprising that he should be re- 
ceived warmly by the London Chamber of Commerce, 
and that we s oul find present on the occasion the Duke 
of Cambridge, Lord Charles Beresford, and many of our 
most distinguished naval and military officers, as well as 
Mr. Tritton and the presidents of several of our Chambers 
of Commerce. 

Lord Brassey especially avoided anything that might 
involve political questions, assuming that men of all 
parties desire to protect our colonies and commerce, his 
object being to indicate the best means by which this end 
may be effected. Before doing so, he insisted on the true 
economy of attending to our harbour defences, the alter- 
native of employing ships being both expensive and 
inefficient. The tonnage of the ships carrying the British 
flag, gigantic as it is, increases year by year, not only 
absolutely, but relatively in proportion to the ships of the 
world. Its ruin would involve the ruin of the nation, 
and the safety of our commerce depends on the protection 
of our coaling stations. Lord Brassey then briefly 
reviewed the position and state of all our stations, begin- 
ning at Gibraltar, Malta, and Aden, then passing on to 
Bombay and the ports of India, Kurrachee, Trincomalee, 
and Colombo. He next came to Singapore and King 
George’s Sound, and so to Adelaide, Melbourne, Sydney, 
and Brisbane. Turning homeward, he dealt with Thurs- 
day Island, Port Darwin, and Mauritius, Simon’s Bay, 
Table Bay, St. Helena, Sierra Leone, and Ascension. 

For the defence of most of these Lord Brassey con- 
sidered that business-like efforts were now being made. 
The colonies were especially exerting themselves, the 
general plan being to erect works for which guns are 
obtained from England, and men from the locality itself, 
under the direction and assistance of officers from our 
army and navy. This is undoubtedly the most healthy 
and hopeful shape for efforts to take, as well as the most 
economical one. Nevertheless, we concur with Lord 
Brassey in wishing that an Inspector-General could be 
appointed to visit the stations, and to compare one with 
another, so as to avoid the unevenness which may be 
expected to exist if the various works are not brought 
to one standard of comparison. The suggestions to meet 
such needs as are not at present contemplated in the pre- 
parations in hand are as follows :—(1) At Aden, dredging 
operations outside the harbour; (2) at Bombay, adoption of 
monitors and the organisation of crews for the harbour 
defence flotilla ; (3) at King George’s Sound, Thursday 
Island, and port Darwin, armaments are needed of sutti- 
cient size to deny the harbour and coal supply to hcestile 
light cruisers ; (4) at the Cape, additional ee breech- 
loading guns, and the completion of the railway so as to 
connect Cape Town with Simon’s Bay ; (5) at Colombo, 
Singapore, Mauritius, St. Helena, and Sierra Leone, a 
local militia is needed. This estimate, Lord Brassey ob- 
served, was a very moderate one; such a one, in fact, as 
could not alarm the most zealous guardian of the public 
purse. <A very modest expenditure, judiciously poh wey 
would, on his estimate, fill up the gaps in our armour. 





The fortifications are, of course, only a means to an 
end. To give additional support to our navy, provision 
should be made at all important stations for repairing 
injuries sustained in action by our ships ; not in the form 
of additional dockyards, but of private docks ; which, by 
small subsidies, should be encouraged in developing them- 
selves to the necessary extent. This has actually been 
done at Hong Kong and Vancouver. It is especially 
needed at Gibraltar. The docks at Bombay should be 
taken in hand by the Indian Government, and those at 
Singapore and the Mauritius by the Imperial Government. 
By such means facilities for repairs would be provided, 
both for our navy and for commercial purposes, at the 
smallest possible cost. At Syduey, Melbourne, and the 
Cape, the colonial Governments have made graving docks of 
sufficient dimensions to take the largest ironclad on thesta- 
tion. The same principle Lord Brassey declared applicable 
to the formation of a reserve of cruisers in the mercantile 
marine. In all contracts for ocean mail services, conditions 
should be imposed which would secure vessels of high 
speed and suitable internal arrangements for conversion 
into cruisers. The officers and crews should belong to 
the Naval Reserve, and the armament should be carried on 
board. In Sydney harbour two ships receiving subsidies 
are lying at all times. An additional ship arrives each 
week. If such vessels were suitable for conversion, it 
would be possible to improvise a squadron very quickly. 
Without the assistance of the mercantile marine, the 
complete defence of England’s commerce is out of the 
question. The power of the Treasury, as the custodian of 
the public purse, cannot be met by the Admiralty and 
War-ottice, except at critical times, when some “scare” 
has been raised, and such “scare” is certain to subside 
when not kept up by sensational articles in papers. Thus 
Lord Brassey held that the only means of obtaining 
efficiency is to follow the course thus sketched out by him. 
It is impossible, he observed, to help wishing that we 
had larger means at our disposal; but it is satisfactory to 
observe that England has gained in relative strength as a 
naval power during the last few years. The splendid 
force of volunteers, and the reserves for the army and 
navy, have sprung up during the present generation, and 
the colonies have become linked to the mother country 
by much stronger ties than formerly, while the position 
in India and the Cape is improved. 

It may be seen that the system advocated by Lord 
Brassey of encouraging the action of each colony by well 
directed assistance has great recommendations. To enlist 
the zeal of each colony is to make the work of defence 
popular, efficient, and economical. It avoids as far as 
possible the evils of centralisation which would show 
themselves to the full in the arrangements of an extended 
empire in time of war. Nevertheless, we concur in the 
fear expressed by the Duke of Cambridge in his admirable 
speech, that when carried out the actual cost of the steps 
suggested by Lord Brassey would be greater than he 
anticipates. This, however, in no way affects the ques- 
tion in its bearings, and we were glad to observe that 
no two opinions appeared to exist at the meeting on 
the need of advancing in the line indicated by Lord 
Brassey. As the Duke expressed it, preparation now 
could be quietly and economically carried out. In 
time of war the same steps could not be taken with- 
out waste of public money and bad execution of work. 
Admiral Commerell, president of the Southampton 
Chamber of Commerce, in concurring with what had been 
said, observed that the great advantage possessed in our 
navy over others, is the fact that we have coaling stations. 
He pointed out the humiliation that has befallen us when 
owing to want of means of defence a place has been 
captured by surprise, and we must not forget that the 
preparations which we are at present carrying out are 
only on the scale provided by the expenditure of 
£840,000 instead of £2,000,000 as recommended. The 
nation, Admiral Commerell remarks, can give £80,000 
for a picture, but he asks if we lost an important station, 
would it satisfy us to think that we have the value of 
our £80,000 hanging on a wall? Lord Charles Beresforil 
laid special stress on the need that the opinions of the 
experts or professional advisers both at the Admiralty 
and War-office should be laid before the Treasury, 
and not filtered through the Secretary cf State for 
War, and he deprecated spending money on obso- 
lete ships or guns to keep up the appearance of 
numbers. Mr. John Gower suggests that private pro- - 
perty on the sea should be made exempt from capture, 
an arrangement which England would doubtlessappreciate 
highly, seeing that she would enormously benefit by it. 
No foreign Power, however, would be likely to agree to 
this, because their best chance of injuring England would 
at once be gone. Russia, for example, some years since 
began to build swift cruisers for the express purpose of 
preying on our trade. It would not be likely that Russia 
and other Powers would agree to this suggestion of pre- 
senting England with an advantage which removes the 
obvious weak point which Russia at all events has kept 
steadily in view in her own preparations. The fact 
referred to, that the world generally depends largely on 
England’s trade, is important, doubtless, and ss we 
have pointed out, might tell greatly in our favour in 
securing us sympathy in the substantial form of inforn a- 
tion from all parts of the world such as might enable us 
to track down and destroy the ships that were preying 
upon our commerce ; but to avail ourselves of this, we 
must possess the strength and organisation, and to this 
desirable object Lord Brassey’s address will prove a 
stepping-stone. 


THE THEORY OF THE STEAM ENGINE, 


M. Hrrey enjoys a world-wide reputation as an authority 
on the steam engine. Clausius is a name to conjure with 
in all that relates to thermo-dynamics; and Zeuner is 
known as an able thinker, if not a particularly lucid 
writer, on kindred subjects. For some time past a pretty 


little battle of opinions has been going on between these 
gentlemen—Hirn against Clausius and Zeuner; and even 
those who do not agree with him must admit that the 
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first is a very hard hitter. It is a fight between the 
practical engineer—that is to say, the man who deals with 
the steam engine as it is in iron and brass and steel, and 
the theorists—that is to say, the men for whom the steam 
engine has hardly any existence, save on paper. <A third 
edition of Clausius’ “ Mechanical Theory of Heat” has 
been translated into French by MM. Folie and Ronkar, and 
certain statements made in this translation are criticised by 
Mr. Hirn in Annales Industriels for the 25th of December, 
1887. One chapter is devoted to the consideration of the 
theory of the steam engine. “ When,” writes M. Hirn, “a 
mathematician like M. Clausius touches a question one 
expects to find him arrive at results alike useful and in- 
teresting; even if the point of departure of his analyses 
should not be sustainable.” He then goes on to express 
his surprise that Clausius, so far from having anything 
new to say about the steam engine, is forty years behind 
his time, and deals with the steam engine as though the 
cylinder were made of a non-conductor, and frames all 
his treatment of the subject on this basis. To this 
M. Hirn naturally takes exception, and points out that 
the cylinder is not non-conducting, and that a very con- 
siderable condensation takes place during the first portion 
of the stroke and a considerable re-evaporation toward the 
end of the stroke and during the period of exhaust. 
M. Hirn refers at length not only to his own experiments, 
which have been carried out with the utmost care, but to 
those of other engineers, and states that in an unjacketted 
eylinder the loss of steam by condensation varies between 
10 and 40 per cent. When the duty of an engine is 
measured by taking the temperature and weight of the 
water, it must be borne in mind that the whole work 
done by the steam is measured without any regard to 
what takes place in the cylinder, or whether the work is 
or is not useful. In his own experimental investigations 
he has found that an engine fitted with a jacket, which 
may or may not be used, will, other things being equal, be 
more efficient by about 20 per cent. with the jacket than 
without it; and Mr. Donkin has recently supplied him 
with a manuscript table of the results of over 200 
experiments which all go to show that efficiency is 
augmented by the use of a jacket by from 10 to 35 
per cent. 

In all this there is nothing very novel. M. Hirn’s 
contention is that the mathematicians should not pass it 
over in silence, and that, as represented by Clausius, 
they have done practically nothing for the steam 
engine. They are now, even the most clever of them, 
quite incapable of evolving any formule or equations 
which will enable an engineer to say beforehand with any 
approach to certainty what the efficiency of a new steam 
engine will be; and he holds that mathematicians of this 
kind are poor things, and of next to no use. In point of 
fact, there is no such thing in existence as a mathematical 
theory of the steam engine which deserves thename. No 
one can tell by calculation what the consumption of steam 
per horse per hour of any engine will be within 40 per cent. 
“ What is the origin, what is the real cause, of the con- 
siderable divergence which manifests itself between the 
calculations of the mathematician and the results obtained 
in practice?” M. Hirn says that the answer is found in 
Zeuner’s contention that the reciprocations of the piston 
are so rapid that there is not time allowed for that cool- 
ing action to take place on which M. Hirn insists, and 
he maintains that it is not the iron of the cylinder which 
plays the part of condenser and re-evaporator, but water 
lodged in the cylinder. Obviously there is no algebraic 
reason why we may not substitute water for iron in our 
calculations. Even, however, if the statement were true, 
we should have made no advance, because the mathema- 
tician is not helped in any way, by substituting water for 
iron, to predicate what the performance of a given engine 
will be. M. Hirn holds that however rapid the 
speed of reciprocation may be, the transfer of heat 
from the steam to the metal will be yet more rapid; 
and he points out that if a mixture of 100 of air and 42 
of hydrogen be exploded in a close vessel of considerable 
capacity by the electric spark, although the explosion is 
instantaneous, the hand of a pressure gauge will never 
record more than one-half the pressure arrived at by 
calculation, because the cold metal cools down the gas at 
once. A similar loss of effect takes p'ace in gas engines. 
The experiments of M. Witz at Lille show that gas in 
motion changes its temperature with excessive rapidity by 
contact with metallic surfaces at another temperature. 
M. Hirn’s own experiments with steam superheated 
80 deg. Cent. are very remarkable. He finds that a very 
high degree of economy results from the use of such 
steam, but that during the period of admission the steam 
always falls to the temperature of saturation, instan- 
taneously losing the whole of its superheat. M. Hirn 
holds that in all cases the steam should flow through the 
jacket on its way to the valve chest, and should not be 
admitted by a separate pipe. The use of this separate 
pipe explains why it is that the jacket sometimes gives 
inferior results. He concludes by pointing out that the 
mathematicians, so far from improving the steam engine, 
have not been able so much as to construct a theory of it. 
Forty years ago engines needed 12 kilos. of steam per 
horse per hour; subsequently this was reduced to 10 kilos., 
and in special cases to 8 kilos. From whence did the pro- 
gress arise? From the labour of engineers ; and it is the 
opinions of such men that Clausius and Zeuner reject 
almost without discussion. Such in effect is the substance 
of M. Hirn’s criticisms, and it is impossible not to see 
that in the main he is right. The thermo dynamic theory 
of gases or steam expanding and contracting in non-con- 
ducting vessels is no doubt beautiful and true, but unfortu- 
nately it is of no more practical value to engineers than a 
discussion of the cause of the silvery streaks in the moon. 
The mathematical theory of the steam engine has no 
application in the arts; it constitutes a species of mental 
gymnastics—nothing more. The science of thermo- 


dynamics has not given us a steam engine, or a gas 
engine, or a refrigerator; neither Clausius nor Zeuner 
has ever hel 
a foot of gas. 


ped the engineer to save a pound of coal or 
Is this always to be the case? Is theory 





never to do anything but follow in the rear of the ever 
advancing men of progress ? 

Much as M. Hirn has no doubt done, it is by no means 
certain that his own views are not open to criticism. 
The action of steam in an engine still presents phenomena 
which are puzzling in the extreme. No one has as yet 
even attempted to explain why an enormous condensa- 
tion takes place in the carefully jacketted high-pressure 
cylinder of a triple expansion engine. No one disputes the 
existence of thiscondensation, but noonesets aboutaccount- 
ing for it. There is almost a “conspiracy of silence” on 
the subject. Possibly no one knows what to say. Again, 
how are we to reconcile the experiments of M. Wirtz— 
referred to by M. Hirn—with the well-known fact that 
it is comparatively difficult to raise the temperature of 
air by passing it through red-hot iron pipes, and that this 
very difficulty has caused the failure of more than one 
form of hot airengine? We have heard it argued, and 
facts have been adduced to prove, that some engines are 
better than others, simply because the cast iron of which 
they are made has less influence on the steam with which 
it comes in contact. Why is it that there is such a wide 
diversity of practice—based on extended practical ex- 
perience—as to the value of jackets? Many eminent 
engineers do not use them because, as they say, the 
jackets do no good ; others swear by them. Meanwhile, 
the fact remains that we have no satisfactory theory of the 
steam engine, nor does it seem likely that one will be framed 
in the immediate future. It is gratifying, however, to 
think that we have worked down from 101b. of coal per 
horse per hour to 15 1b., so that the engineer will perhaps 
still be able to get on without a theory for some time to 
come. 





THE METROPOLITAN RAILWAY, 


Tue Metropolitan Railway has entered upen a new phase in 
its career. It has hitherto been a railway and the owner of 
lands which it let, and derived a comparatively large revenue 
from. But the surplus lands are now separate from the railway, 
and thus the earnings are separately stated and the dividends 
vary; and the public may now be better able to appreciate the 
extent of the work of the railway, and the comparatively light 
return that the owners receive for the capital. Last year was 
one of the few which show a fall in the number of the passen- 
gers, and this despite the fact that the extension from Pinner 
to Rickmansworth was opened in that year. In 1886 there were 
80,474,550 passengers carried on the railway; in 1887 the 
number fell to 77,478,397. Still, it will be seen that more than 
6,450,000 passengers were carried monthly on that small length 
of railway. The underground lines are unique in this—that so 
vast a proportion of the total receipts are from passengers. On 
the Metropolitan, in the last half-year, out of a total revenue of 
£308,059, there was no less than £272,141 received from passen- 
ger traffic, and £670 odd from parcels, horses, and carriages. It 
might fairly be believed that the rents for stations, refreshment 
rooms, &c., are ascribable to the large passenger traffic, 
and thus all except a very small sum compared with the 
total receipts, is due to the passenger traffic and its 
accompaniments. Looking, however, at the passengers solely, 
we find that for the 6,450,000 carried monthly, the company 
receives £45,340, so that it does a large amount of work for a 
limited sum. Again, taking last half-year as an example, it is 
found that out of the gross receipts £131,035 were spent on work- 
ing expenses, locomotive power and traffic expenses being the 
largest items in the sectional details of expenditure. The pro- 
prietors receive on the ordinary stock a dividend at the rate of 
2} per cent. per annum ; and those who hold preference stock 
receive 4 per cent. per annum. It is clear, then, that if we allow 
for the fact that the surplus land stock was allotted freely to the 
holders of the railway ordinary stock, and that a further 
dividend at the rate of 2$ per cent. per annum was paid on it, 
that the return to the shareholders is an inadequate one for the 
capital invested. It is true that the lands revenue must be 
expected to grow—the vacant lands will be taken up, and 
sections of these lands will be sold as they “ripen ” to value; so 
that looking to the fact that the railway has played no mean 
part in the making of these lands valuable, and that the share- 
holders will participate in the increased and increasing value of 
their surplus land stock, or sell it at a better price, there may 
be said to be the likelihood of a larger return. But the main 
hope of the Metropolitan Railway is in the growth of its pas- 
senger traffic; and large though that be now in volume, yet when 
the enormous extent of the population through which the thirty- 
two miles of the company’s lines constructed run, the possibilities 
are great of a further enlargement. In that, and perhaps also in 
the cheaper working of traffic, is the hope of the Metropolitan ; 
whilst some believe that the cheaper working in proportion 
would be promoted by amalgamation with its neighbour. 
Whether this be so or not, there seems little room to doubt 
that the great service the Metropolitan renders to the traffic of 
London will grow, and that its proprietors will receive a better 
return in the future than the present. 


INDUSTRIAL AND COMMERCIAL CORPORATION IN CHINA, 


It is curious, if not altogether encouraging, to learn to what a 
pitch of perfection trade unions have attained in China, as 
compared to the general backwardness of the country, from a 
Western point of view at least. There are numerous trade unions 
in every Chinese town, their functions being principally to 
regulate the hours of labour, the conditions for taking on appren- 
tices, to determine when a strike shall take place, and the 
amount of wages to be paid. There are unions of blacksmiths, 
painters, wire-drawers, silk-weavers, millers, of the companies 
which manage the post, and of the barbers. These unions have 
acquired wider extension than would ever have been supposed, 
but of which a good judgment may be formed from the facts 
reported by the Minister Denby. At Soochow a short time back 
a gold-beater exceeded the rules as laid down by the union, by 
employing one more apprentice than was allowed. He was 
attacked by 123 people for this and was mortally wounded; in a 
word the trade union summarily put an end to this refractory 
member. Minister Denby relates that the workmen’s unions 
are well-known for their cruelty, and after hearing the above 
specimen it will not be difficult to believe this. The Chinese in 
Soochow have acquired their freedom, and often rise up against 
their employers, and these Chinese whoengage themselves to white 
people strike when they receive orders from them they do not 
approve. Further, Minister Denby says that there are guilds in 
all the towns which autocratically control every branch of trade, 
and that boycotting in its cruellest form is quite the order of the 
day. The action of these corporations consists in protecting its 
members from all injury which might accrue to them from 





without, in warding off or settling lawsuits, and, in fact, in exer. 
cising the usual functions of a Chamber of Commerce. Nagpor 
is celebrated for its guilds. The guild-houses are magnificently 
furnished, are used commercially, for theatrical representations, 
religious and refreshment purposes. The bankers, silk, tea, 
wood, drug, and opium traders all belong to such guilds. Also 
in San Francisco there are examples of these corporations to be 
found. There the Chinese merchants have the entire commerce 
with China in their power, and American houses, which were at 
one time established there, have been ousted by them. It will 
scarcely be credited that the Chinese have entirely monopolised 
the pig trade, and all endeavours to deprive them of it have 
hitherto failed ; again, the trade in tobacco and cigars and many 
other articles peculiarly American, these corporations have 
endeavoured to make subservient to their influence. 


WIRE THEATRICAL SCENERY, 


Tuis is the latest invention in theatrical furniture, and to all 
appearances seems likely to come into practical application very 
soon. It seems to be agreed on all sides that, so long as canvas 
remains in use and is stored in an old condition in large quanti- 
ties in theatres, the danger of fire breaking out at any moment 
will never be entirely avoided. According to the results of long 
and careful trials with impregnation, which have been instituted 
at Berlin by the committee of safety, only very discouraging 
results have been obtained. The impregnation of the stuff with 
fire-resisting substances is effectual for a time, but makes it 
rotten and fibrous, and in the end it loses its fireproof qualities. 
The next question obviously was to try and find some sort of 
fabric, which at once had the requisite pliability, was proof 
against fire and could be painted upon like linen or canvas, A 
painter, Ernst Tepper, set to work to study the matter, and in 
the end achieved such good results that his invention has met 
with the approval of those parties who are technically conversant 
with theatrical requirements of this description, and shortly a 
sample of the inventivn will be ready to be put into practical 
application, The only fabric available appeared to him to be the 
fine woven wire gauze, such as is common for blinds to the 
lower panes of glass of windows, and also used for kitchen and 
pantry safes, This fabric, which is fireproof, can be woven so 
fine that scenes can be painted on it and still be as flexible as 
linen. A first difficulty, however, presented itself, for when 
painted upon it was porous and could be seen through, and all 
the painting in the world would not improve this, as the paint 
passed through the meshes and only adhered fast to the wire in 
patches. Tepper set to work, and has now succeeded in making 
a paste or composition which adheres quite tenaciously to the 
wires, stops up the pores, and which neither cracks nor peels off, 
and forms a flexible grounding upon which the painting can be 
carried out. After this paste was invented it became possible 
to employ this wire gauze for stage scenery, and in a very few 
weeks the first practical trials of it on a large scale will be made 
at the Court Theatre, Munich. Scene painters at Berlin are 
already in treaty with Tepper, and if the Munich trial turns out 
satisfactorily, all the German theatres will soon be supplied with 
the new material for their scenes, as it is only slightly heavier 
and a little dearer than that now in use. If this idea were taken 
up in England, and machinery were employed to make it, like 
that for diacylon plaster, soon a beautiful fabric would be the 
result, and perhaps a good business as well. Add to this thin 
tubular frames, and a perfect fireproof scene could be had. 








LITERATURE. 


Turning Lathes ; a Manual for Technical Schools and Appren- 
tices, Edited by James Luxkiy, B.A. Spon, London, 1888. 


THERE are a great many treatises on lathes and turning. 
This is by far the best small treatise ever published. We 
do not know by whom it is written. It is beyond ques- 
tion that he is a turner by trade; not an amateur but a 
man who understands lathes and how to use them; and 
the editorial work has been done as well as it can be by 
Mr. Lukin. The little volume contains 160 pages. It is 
avowedly written to instruct those who know nothing 
about lathes; but it is tacitly assumed that those who read 
it are not fools, and that they at least know one end of a 
chisel from the other—that, in short, they have some 
natural aptitude for the use of tools and know something 
about them. The author insists on pointing out that a 
lathe is not a substitute for manual skill, and that the 
more complex forms of lathes, instead of being a help to 
the incompetent, is precisely the reverse. Thus, a —_ 
who cannot use hand tools holds that if he only had a 
self-acting slide rest, the lathe would do for him that 
which he cannot do himself. Never was there a greater 


error. The slide rest introduces a totally novel set of 
difficulties, as, for example, in the matter of es 
tools. When a man has acquired sufficient skill prac- 


tice with the hand lathe it is time for him to think of 
self-acting tools, This is a truth constantly lost sight of. 
If we go into any of the workshops attached to technical 
schools and colleges we find them stocked, often on the 
most lavish scale, with costly machine tools, which are 
handed over to the tender mercies of lads who do 
not know what to do with them. This is one reason 
why the work produced in such shops is, as a 
rule, atrocious. A foot lathe without any self-act- 
ing appliances is, of course, below the dignity of such 
establishments. Need we say that apprentices in real 
engineering shops would not be permitted to touch lathes 
of the complex kind until they had proved that they were 
competent to use them. We heartily endorse the views 
of our author that no man is fit to have charge of a com- 
plex lathe until he knows how to use a plain one. “It 
may indeed, says our author, “seem strange to the ambi- 
tious tyro, whose heart is bent on a slide rest, to be told 
that hand tools are easier to use, aid that he must not 
think for a moment that all he has to do is to put a tool 
in the rest, turn a handle, and produce excellent work.” 
Many amateurs will do well to take this lesson to heart. 
The book is so moderate in price that we shall not 
attempt to tell our readers what it contains. Everyone not 
skilled who has a lathe ought to have the book. We may, 
however, point out one or two omissions, which can be filled 
up in the next edition. One of the most important is 
that the author is almost entirely silent as to the qualities 
of a lathe. He gives no hint to his readers which will 
enable them to form an opinion. Nothing very high 
priced is dealt with; we have neither the amateur’s fancy 
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lathe, costing a couple of hundred guineas, nor the engi- 
neer’s machine tool to think of. The cost of the lathes 
with which Mr. Lukin writes about may vary between 
£2 10s, and £30. But let us assume that a lad has just 
been presented with a £5 note wherewith to buy a lathe, 
what ought he to get for his money? Here Mr. Lukin is 
silent. ‘There are lathes and lathes, and there is, we regret 
to say, any quantity of rubbish in the market, The result 
of the purchase of rubbish is disgust. We hen t direct 
attention to one or two of the small matters which make 
all the difference between a good and a bad tool. The 
ceutres of the bad lathe look very nice; they will be found 
soft, so that they are easily auled. They are not readily 
interchangeable, the screws being badly cut. One centre 
being put in the poppet and the other in the mandril it 
will be found in the good lathe that the points of the 
centres will accurately coincide if they are brought up to 
each other. In the bad lathe one will be a fraction, some- 
times a very considerable fraction, of an inch excentric to 
the other. In the good lathe the sliding tube of the pop- 
pet is a dead fit without shake ; in the bad lathe it is not 
properly speaking a fit at all. We might easily go on to 
enumerate faults and failings. We have named a few, 
not so much to guide purchasers, as to illustrate our mean- 
ing. There are “ points” in a lathe, or any machine tool, 
which it requires an instructed eye to recognise. Even 
when a ins nencrnt pce lathe is bought from a first- 
class maker, it may not turn out to be a satisfactory tool, 
because the attention of the heads of departments is con- 
fined to more expensive work, on which the best men are 
ro ing There are now, we are informed, low-priced 
lathes in the market made in Germany. We regret to 
add that those who sell them do not make the fact known. 
They are incredibly bad. The same may be said of 
certain American lathes sold as such. They can make 
excellent lathes in the United States, but they could not 
be sold cheaply in this country for obvious reasons. Lathes 
ought always to be bought direct from the maker, and 
the purchaser, if he does not know a good one from a bad 
one, ought to get someone who does to select from stock. 
Half-a-dozen lathes may be made off the same patterns, 
and apparently all the same, but they are not the same ; 
one may be superlatively good, another bad, and so on, 
because lathes are not yet turned out like rifles, by the 
thousand, with all the parts minutely interchangeable. 

Our author mentions one or two curiosities, so to speak. 
of turning. Thus, there is a chapter devoted to metal 
spinning, and another describing a very simple apparatus, 
which may be fitted to any lathe, for turning approxi- 
mately square, triangular, or hexagonal bars of wood. 
The necessary appliances for a small lathe can be had for 
half-a-crown. Some skill is required, but nothing ex- 
treme ; a light hand in:leed rather than anything else. 
The scheme was invented by Bergeron more than a cen- 
tury ago ; we have never seen it described in any cheap 
treatise on lathes and turning. 


A Course of Lectures on Electricity delivered before the Society 
of Arts. By Grorce Forses, M.A., F.RS., &e. London: 
Longmans, Green, and Co, 1888, 

Tuis is an octavo volume of 163 pages, very well printed 
and illustrated. Professor Forbes tells us in his short 
preface that he was asked to deliver a course of lectures 
to the Society of Arts; shorthand notes were taken of 
the five lectures, and the book before us is compiled from 
these lectures with certain emendations and alterations. 
The sixth lecture in the volume was delivered at the Phila- 
delphia Exhibition in 1884, at the request of the Franklin 
Institute. The lectures were intended for an intelligent 
audience with no previous knowledge of the subject. “ It 
has been my object,” says Professor Forbes, “to present 
in clear language the fundamental facts which govern 
electrical phenomena, and in such a manner as will leave 
the reader nothing to unlearn.” The scope and method 
of the book adapts it admirably for the use of students, 
to whom we can commend it as the best of its kind, not 
so much because of its matter—for Professor Forbes tells 
little that is new-—as because of its manuer. 

The six lectures are on (I.) Potential and Electromotive 
Force. (II.) Electric Current and Resistance. (III.) Mag- 
netism. (IV.) Electro-Magnetism. (V.) Electro-Magnetic 
Induction. (VI.) Dynamo- Electric Machinery. The 
method of the lecturer has been throughout to advance 
such salient statements as are most likely to attract the 
attention of an audience. He has drawn, so to speak, 
a clearly - defined picture in outline, leaving the de- 
tails to be filled up. But we fail to find that he has 
left anything to be added to or outside his outline. 
He has a special way too of stating things well known, 
so that they at first sight appear to be new. As, 
for example, the statement of the fact that the sign of 
electricity depends on the character of the surface rubbed 
as well as on the material. Thus, for instance, while a 
smooth glass rod is positively electrified, a rough glass rod 
is negatively electrified. The best radiator of heat and 
light is the most negative ; a black body radiates more 
heat than a white one, and is negative to it. Facts stated 
in this way are pretty sure to be remembered. Here and 
there we come across statements which will be new to all 
but a few electricians. Thus, when speaking of the 
Wimshurst induction machine, our author, coupling two 
Leyden jars with the knobs of the machine, gets an 
a Mapai | discharge of sparks across an air 
space of about 2in. “ We have now got a discharge giving 
offa light equal to about two candles, by which I can 
read comfortably except for the deafening noise. The ex- 
penditure of energy to produce the light is probably less than 
with any known system of electrical illumination. But as 
shown here, it of course cannot be applied in practice.” 
The italics are ours. The statement opens up some possi- 
bilities, if not probabilities. Thus, for instance, we may 
imagine the application of the tremendously high potential 
of a modified Wimshurst machine to a secondary gene- 
rator of the Gaulard and Gibbs type, with results which 
we need not stop to explain. 

In the lecture on current and resistance, many points 





which generally puzzle a student are made clear. Thus for 
example, under certain conditions of current, a thick wire 
will get hot much more rapidly and intensely than a thin 
one ; apparently, this ought not to be the case. Professor 
Forbes shows that the fact cannot be otherwise. In the 
lecture on electro-magnetism, again, he makes abundantly 
clear things which are often very obscurely stated in 
recognised text books, For example. we may cite the ex- 
planation of magnetic hysteresis, which phenomenon 
strongly confirms Hughes’ theory of magnetism. 
The passage about ring electro-magnets might have 
been extended with advantage; very little has been 
published concerning them, and the fact that a magnet of 
the kind weighing just three ounces will carry a load 
of over 100 lb. is a fact too important in some respects to 
be overlooked, “It is,’ says Professor Forbes, “the 
most powerful magnet of its kind which it is possible to 
construct.” 

It would not serve any good purpose to extend this 
notice, because the price of the little book is so moderate 
that it is within everybody’s reach. We have said 
enough, we think, to indicate what manner of work it is, 
and we can say now what we have already said in other 
words, that no better treatise on electricity and magnetism 
can be put into the hands of students, or of those who, 
while they have neither the desire nor the need to go 
deeply into electrical science, yet wish to know something 
accurately about it. 








LONG DISTANCE TELEPHONY. 





No invention has more promptly vindicated its importance 
to the commercial community than the telephone. Another 
great forward step is being taken in the Midlands, At this 
moment every town in Yorkshire and Lancashire can con- 
verse with each other, and it is proposed to connect these 
centres with London. The London line will pass through St. 
Alban’s and Bedford to Northampton, at which point it will 
branch westward to Birmingham, and north through Leicester, 
Nottingham, and Sheffield to Yorkshire and Lancashire. It is 
also proposed to connect Birmingham with the potteries and to 
Lancashire towns direct, so that in the event of a breakdown 
on the London-Sheffield direct route messages may be sent vid 
Manchester and Birmingham. Iron wires are, it appears, not 
suitable for this long distance telephony. Between London 
and Sheffield—-about 195 miles by the route to be followed—a 
wire weighing between 150 1b. and 3001b. per mile will have to 
be run. Taking copper at current quotations, the metal 
for the one conductor will be about £4000. It is through the 
enterprise of the National Telephone Company that the pro- 
vinces and the capital are thus to be brought together in 
conversation, 








“THE TEMPTATION OF FRENCH ARCHITECTS,” Nature says, 
‘*seems to be to attend tothe decorative rather than the useful 
parts of the buildings they design. This we should have thought 
was not confined to French architects, but it appears that the 
architect who designed the new Medical School in Paris took so 
little pains about the distribution of the water-pipes, that in very 
cold weather the laboratories (chemistry, physiology, bacteriology, 
experimental pathology, &c.) are wholly degeteed of water. Last 
week the water in all the pipes was frozen, so that nota drop of 
water was available in a single laboratory. Of course, everyone 
connected with the school complains that work under such con- 
ditions is nearly impossible. Tbe new Sorbonne will be a handsome 
building, but, unfortunately, the work is soon to be stop owing 
to lack of money. The ornamental] part of the building is finished, 
but the useful part has not yet been begun.” 


THE Nyassa STEAM CaNOE.—A new departure in shipbuilding 
as regards small craft is presented by the Nyassa steam canoe, a 
pretty little boat which has been built for the Universities African 
Mission Society, by Messrs. Simpson and Strickland, of Dartmouth, 
to the order of Mr. 8S. H. Terry, consulting engineer to the society. 
The Nyassa, which is intended for service on the lake of that name, 
is constructed entirely of Delta Metal, and for convenience of 
transport she has been built in three sections. She is 21ft. long, 
with a beam of 7ft. and a depth of 3ft., and draws l6in. of water 
with her engine and boiler on board. The fore and aft compart- 
ments are provided with air-tight bulkheads, and a triangular 
centreboard is carried in a casing in the forward part of the middle 
compartment. There is an opening in her deck amidships 9ft. 6in. 
in length by 4ft. wide, fitted with a covering 6in. high, with a Delta 
and teak gunwale. There are no bulwarks, but the metal deck is 
covered with teak. She carries two masts, the mainmast having a 
copper lightning-conductor. Under steam she is driven by a three- 
bladed screw propeller. She is fitted with a jury-rudder post, 
between which and the stern-post her screw propeller is placed. 
When required for sailing only, the propeller and shaft can be 
removed with the rudder-post, and the rudder can be attached 
directly to the stern-post. The Nyassa was recently tried at Dart- 
mouth with seven persons on board. With steam at 100 lb. pres- 
sure she made seven miles an hour, and with her sails and wind 
abeam, six miles an hour dragging her screw, the boat proving 
very handy. The boiler furnace is adapted for burning wood 
and other similar fue) found in tropical countries. 


A LEVELLING MacHINE.—A machine has just been introduced 
into some South Staffordshire works for imparting to sheets 
of iron, steel, or copper an absolutely flat surface. It is a 
patent levelling machine, the invention of Mr. J. W. Britton, 
of the Britton Iron and Steel Company, Cleveland, Ohio, 
weighing five tons. The machine comprises a bed-plate com- 
posed of three girders, running parallel, 14ft. long by 18in. 
deep, upon which is mounted a pair of powerful jaws, one 
at either end of the machine, for gripping the sheets as they are 
fed into it. The jaw at the head of the machine is connected by 
draw-bars with the crosshead of a hydraulic ram, and the jaw at 
the ——— end is connected by suitable draw-bars for chang- 
ing the distance between the jaw, as may be required by 
the length of the sheets to be treated. In each jaw is 
a pair of automatic grips, which seize the sheet directly it 
is fed. Water having been let into the hydraulic ram, a severe 
strain is commenced, which is gradually increased until all the 
short places in the sheet are stretched equal to the long ones. 
This is the secret of the whole operation, and the material is left 
absolutely level, a feat which has never before been compassed. 
The hydraulic pump is fitted with two plungers of #in. diameter, 
which work against a piston in the ram of 7in. diameter. The 
normal working pressure required, as shown upon an indicator 
affixed to the machine, is about 35001b. to 40001b. per square 
inch, which will produce a strain of from 60 to 80 tons, and will 
flatten a pack of twelve sheets of about ,‘;in. thickness. The 
machine will bear a maximum pressure of 65001b., which 
developes a strain of 100 tons. Work may be performed either 
with single sheets or in packs before bundling. The firms who 
have adopted the new principle in this country are Messrs. Hatton, 
Sons, and Co., best thin sheet and tin-plate makers, Bilston ; 
Messrs. Davies Brothers and Co., galvanisers, Wolverhampton ; 
the Redcliffe Galvanising Company, Bristol ; and the Blackwall 
Galvanising Company, London, 





THE QUAKER BRIDGE DAM—NEW YORK CITY 
WATER SUPPLY. 
By E. E. Russet, TRATMAN. 


Tue necessity for an additional water supply for the city 
of New York became apparent early in the present 
decade, and in the fall of 1879 the Commissioner of Public 
Works of the city had found it necessary, in consequence 
of the increasing demands upon the water supply, to 
require all persons using the Croton water for business 
purposes to put in meters, in order to check the waste. 
Mr. B. S. Church, the consulting engineer for the Depart- 
ment of Public Works, directed the attention of Mr. Isaac 
Newton—since deceased—chief engineer of the Croton 
Aqueduct Department, to the formation of a great reser- 
voir by means of a high dam across the Croton river, 
near its mouth, giving ample storage. The storage could 
be supplemented later on by small storage reservoirs on 
the tributaries in the upper part of the watershed, and in 
this way the entire yield of water might ultimately be 
utilised. During 1881 surveys were made, under the 
direction of Mr. Newton, and he selected a site for a great 
dam near Quaker Bridge on the Croton river, below the 
existing Croton dam. The plans and estimates for this 
dam and the proposed new aqueduct were submitted to 
and approved by Mr. John B. Jervis, the engineer of the 
first Croton aqueduct, and were then accepted by the 
Commissioner of Public Works. The proposed section of 
the dam is shown by Fig. 1. It was based upon the 
Furens dam, in France; but as the height of the proposed 
dam exceeded that of the latter by 100ft., the Furens 
section was placed upon a rectangular base. The section, 
however, Fig. 1, was scarcely more than a suggestion. 
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SECTION OF QUAKER BRIDGE DAW. 


In the report of the Commissioner to the mayor, made 
in August, 1882, he stated that during the first six months 
of the year the average surplus of water running over the 
Croton dam into the Hudson river, in excess of the 
amount required to fill the reservoirs and lakes and to 
keep the aqueduct running at its full capacity, was about 
500,000,000 gallons per day. The aqueduct was then 
delivering a little more than 95,000,000 gallons per day, 
its maximum safe capacity, as it had been doing for ten 
years, and was therefore only able to deliver a sixth of 
the supply which might, with proper storage and conduit 
capacity, have been brought to the city. In his report for 
the year 1883 he stated that the year’s experience had 
strengthened the conviction that the largest possible 
supply from the Croton watershed could only be obtained 
by the establishment of the large reservoir at Quaker 
Bridge, near the mouth of the Croton river. 

A reference to the sketch map, Fig. 2, and the general 
map, Fig. 3, will show the relative positions of the city 
and the watershed from which the supply is drawn, as 
well as the location of the dams and aqueducts. The new 
aqueduct is now rapidly approaching completicn. The 
shaded portion on Fig. 3 represents the area of the reser- 
voir that will be created by the construction of the 
Quaker Bridge dam. A section of the reservoir is shown 
by Fig. 6. 

In 1882 the Commissioner of Public Works, Mr. 
Hubert O. Thompson, submitted to the Mayor, Mr. 
Edson, the plans for water supply prepared by Chief 
Engineer Newton, and in January, 1883, the New York 
State Legislature adopted a resolution requesting the 
mayor, together with five citizens to be appointed by 
him, to examine and report upon these plans. This 
report was made in March of the same year. The Com- 
mittee reported that there was urgent need of an in- 
creased water supply, and recommended that the necessary 
measures to enable the city to provide this supply should 
be taken by the Legislature without delay. The various 
proposed sources of supply were considered, together 
with a plan for introducing a salt water supply for fire 
protection ; but as this would have necessitated a double 
system of pipes in streets and buildings, and as the con- 
sumption for fire purposes was relatively small—compared 
with the general consumption—this latter project was not 
entertained. It was decided that the Croton watershed 
was the best source of supply, the yield of water being 
adequate for the needs of the city up to 250,000,000 
gallons per day, and the quality of the water being good. 
The existing aqueduct-—in use since 1874—could not be 
relied upon to deliver more than 95,000,000 or 98,000,000 
gallons per day, and a new aqueduct, large enough to 
carry all the available water of the watershed, was 
recommended. This aqueduct would be 26$ miles long 
from Quaker Bridge, or 27? miles from Croton Lake. 
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The cost of this aqueduct, 15ft. inside diameter, with a | Mr. B.S. Church, chief engineer, on reasons why the Quaker | plans adopted provide for a straight masonry dam, shown 
12in. brick lining, was estimated at 500,000 dols. per mile. | Bridge dam should be constructed. This report showed | in section by Fig. 4 and in elevation by Fig. 5. 

The Committee considered two plans for storage; | that if the upper dams were constructed they would have | 
one for a reservoir of 3635 acres with a capacity of | to be built in a thoroughly reliable manner, as if one of | 


32,000,000,000 gallons, formed by damming the Croton 
valley at Quaker Bridge, and the other for smaller reser- 
voirs on the Croton river and tributaries, above the 
existing Croton dam. The committee was divided in 


them should fail it would almost inevitably ty away 
the Croton dam, part of which is an earth embankment. 


} 


| Such construction would involve a greater expenditure of | 
time and money than that required for the big dam, | 


opinion as to the merits of the two plans, and, recognising | 
the importance of the question, they recommended that | against such disaster, the flood being passed off by the 


it be referred to a Commission. 


while the construction of the latter would be a safeguard 


The new Aqueduct Bill | “spillway,” or if it should partly pass over the dam it 


was passed by the New York State Legislature in May, | would do no injury, as there would then be a waste space | 


1883, creating the Aqueduct Commission; to consist of | of over 3000ft. in length. 


The utilisation of the whole 


the Mayor, the Comptroller, the Commissioner of Public | watershed, to secure which the new aqueduct is being 
Works, and three citizens. The first meeting was held in | built, cannot be realised unless the dam is built, while 
August, 1883, and Commissioner Thompson presented a | 
report recommending the establishment of the proposed | 


dam and reservoir at Quaker Bridge. . He stated that the 
site selected was the lowest available point on the Croton 
river and watershed, and that the highest elevation of 
water in the reservoir would be 33°83ft. above the 
top of the present Croton dam. The dam was to be of 
undressed stone laid in hydraulic mortar, the stone to be 
obtained from the site of the reservoir. He adduced the 
following advantages for this dam:—The reservoir will 
receive the drainage of the entire Croton watershed, 361 
square miles, the addition to the watershed yielding about 
20,000,000 gallons per day. The cost of the dam would 
not far exceed the cost of the alternative storage reser- 
voirs above the Croton dam, while its construction would 
remove into the distant future all necessity for other 
reservoirs. It would form a good settling reservoir. The 
area to be covered is mostly sterile land not under culti- 
vation, while the sites of the reservoirs above the Croton 
dam would cover considerable arable and cultivated land. 
The dam presented the cheapest method of securing 
adequate storage for anew 
aqueduct, the estimated 
cost being about 125 dols. 


the great volume and depth of the storage water is a 
matter of great advantage and importance in affecting 
the quality of the water. As Colonel Adams said in a 


separate report :—“ It will impound more water in greater | 


body, which is an element of wholesomeness, than will 
any system of reservoirs which it is possible to construct 
on the Croton basin in lieu of it.” 

In 1885, the construction of the aqueduct then ad- 
vancing rapidly, the Aqueduct Commissioners entered 
upon a thorough investigation of the question of this 
dam, and in 1885-86 gave public hearings to parties 
interested. A very heated controversy was carried 
on in the committee rooms and in the columns of the 
press, between the parties in favour of and in opposition 
to the dam. 
engineers of the country were in favour of the one great 
dam, and had given weighty evidence both as to the 
advantage of the reservoir and the feasibility of the con- 
struction of so stupendous a work. The opposition party 
was composed chiefly of politicians, merchants, and other 
non-professional men, most of whom were not competent 


Fig. 7. 


In the preliminary investigations the merits of straight 
and curved dams were carefully considered, and Mr. 
Church, in his latest report on the subject, states :—“ For 
the Quaker Bridge structure the strength, economy, and 
safety of the straight dam so far exceeded what was 
obtainable by the curved form, that I can only account 
for the construction on a curve of so many modern 
masonry dams, from the fact that only within a few years 
has the question begun to receive the attention it deserves 
from trained and experienced hydraulic engineers and 
authors. The stiffness of the triangular cross- 
section prevents the far greater longitudinal elastic move- 
ment required to permit oo arch thrust to reach 
the hillside. Therefore a long, curved dam with a gravity 


section will resist hydraulic pressure against it by its 
own weight, and not by arch action. . . . It is 


It is a notable fact that the leading civil | 


evident therefore that we cannot reduce the section or 
thickness of so long and high a dam in order to force it to 
act as an arch without causing dangerous and complicated 
strains. It therefore becomes evident that it is 
impossible to construct a curved dam at Quaker Bridge 
which will act as an arch to any appreciable degree, and 
consequently there is no valid reason for risking the com- 
plicating and serious rupturing strains which a curved 
dam will produce, or for the increased expense which it 
would entail.” 

The dam will be built of rubble masonry, that class of 
work having proved satisfactory in other dams. In all 


| probability stone suitable for the work can be found in 


abundance in the vicinity, gneiss or granite being pre- 
dominant. Large stones are not recommended, as it is 
impossible to bed them properly. With few exceptions 
the largest stones should not weigh over two tons, The 
face on the water side will be rendered impervious to 

water by careful pointing 

in Portland cement or by a 





per 1,000,000 gallons ca- 
pacity, while the cost for 
the smaller reservoirs in 
the upper watershed had 
been estimated at 200 dols. 
per 1,000,000 gallons. 
This reservoir, together 
with the storage already 
controlled by the city, 
would secure the city a 
supply of 250,000,000 gal- 
lons per day in the driest 
seasons; and in cold 
weather no difficulty 
would be experienced in 
bringing the supply down 
to the aqueduct. 

The Aqueduct Commis- 
sion, however, proceeded 
at once with the prepara- 
tion of plans for the new 
aqueduct, and the sur- 
veys, location, purchase 
of right of way, letting 
contracts, and commenc- 
ing construction, and post- 
poned the Quaker Bridge 
dam question for future 





consideration and inves- 
tigation. Mr. Church 


stated to the Commis- 
sioners at a meeting in 
April, 1884, that an 
erroneous impression had 
been given that as soon 








as the new aqueduct 
was completed the city 
would enjoy an abun- 
dant supply of water. In his opinion it was entirely 
wrong to suppose that the building of the Sodom dam 
together with the utilisation of storage on Croton Lake, 
would be sufficient to satisfy the city for several years 
and give time for further increase as occasion might 
require. 
reservoir were dependent upon each other, and it would, 
he thought, be as unwise to delay the construction of the 
dam as to postpone the commencement of work on the 
aqueduct. 

The chief engineer, Mr. Newton; the consulting 
engineer, Mr. E. 8S. Chesbrough ; Mr. B. 8. Church—now 
chief engineer—and Col. J. W. Adams, were unanimously 


PERSPECTIVE VIEW OF THE 


| to form any intelligent opinions on the question, and who 


The new aqueduct and the Quaker Bridge | 


in favour of the Quaker Bridge reservoir as a source of | 
supply ; and in February, 1883, Mr. James B. Francis— | 


the eminent hydraulic engineer—Mr. John B. Jervis, the 
engineer of the existing aqueduct ; Mr. Robt. K. Martin, 
the engineer of the tunnel aqueduct and water-works at 
Baltimcre, Md.;: Mr. Geo. S. Greene, and Col. Julius W. 
Adams said in an opinion given by them to the Com- 
mittee on Water Supply :—“ We therefore unhesitatingly 
recommend the Quaker Bridge plan as the best, in fact 
the only plan that can, consistently with the best interests 
of the city, be adopted for securing a large additional 
water supply from the Croton basin.” After examining 
the site of the dam and route for a tunnel, Mr. Newton 
and his consulting engineers decided in favour of the 
Quaker Bridge dam and tunnel aqueduct. As regards 
the dam the vital question involved was the establish- 
ment of a reliable and economical cross section; the 
stresses were calculated commencing at the top, the sec- 
tion being developed downwards in proportions and 
weight capable of resisting the increasing pressures. The 
section thus developed, calculated to meet conditions not 
met with in existing high masonry dams, was submitted 
to the Commission in 1884. Mr. O. W. Barnes, in March, 
1884, submitted plans for a curved or arched dam, together 
with a statement of the advantages of such a form. 
Among the most interesting of the reports made to the 


Commissioners is one submitted in February, 1886, by | a method of securing tightness on the interior face, 





opposed, either from interested motives or because they 
did not understand what they were doing, acting under 
mistaken ideas and prejudice. Somealleged “engineers” 
and “experts” were brought forward to prove that the 
whole project was impracticable, and some remarkable 
statements and theories, not to say egregious blunders, 
were included in the evidence. One individual blandly 
stated that the contraction and expansion, due to varia- 
tions in temperature, of a wall of masonry 1350ft. long, 
would be 153in., and was rather surprised when told that 
the maximum movement, due to this cause, of High 
Bridge, a masonry structure 1400ft. long, which carries 
the first aqueduct over the Harlem river, was only Zin. 
His explanation of this was that the bridge was north 
and south, while the dam would be east and west. 

Plans were prepared by Mr. Church, the design and 
construction of existing high masonry dams was carefully 
studied, and much time and labour was spent in the 
studies and calculations for, and the designing and plot- 
ting of, a scientific, economical, and reliable cross section 
for the dam. The whole question has been ng ty 
investigated by engineers of wide reputation, the best 
authorities in the country, and their unanimous opinion 
is that the reservoir is desirable and necessary, and the 
construction of the dam entirely practicable. Mr. Church’s 
estimate of cost for the whole work, including land, rail- 
road bridges, roads, &c., is 6,741,000 dols. 

The Aqueduct Commissioners, on February 7th, 1887, 
adopted a report from the Committee on Construction, 
recommending the construction of the Quaker Bridge 
dam, and on December 21st, 1887, they accepted the plans 
for the dam and reservoir presented by chief engineer 
Church, and the chief engineer was directed to proceed 
with the preparation of detail plans and working draw- 
ings, in order that the work may be put under contract 
as soon as possible. Mr. Church has already prepared 
details for the tightest mode of bonding the masonry, by 
breaking joints vertically as well as horizontally, _ 9 

ie 





INTENDED QUAKER BRIDGE DAM. 








special water-tight facing. 
Great care will be taken 
in the proper laying and 
bedding of the stones, 
and all spaces will be 
thoroughly filled up with 
broken stone and mortar. 
It is not intended to build 
the masonry incourses, but 
in order to secure even 
settlement as the dam is 
being erected the work 
will be roughly levelled up 
over its entire length at 
about every five feet in 
height. Imported Port- 
land cement, made into a 
mortar of one cement to 
two sand, will be used 
wherever the masonry 
connects with the rock ; 
and also for all work done 
during the last season of 
construction, in order to 
secure, by the property 
of Portland cement to 
harden in a shorter time 
than domestic cement, 
greater strength for the 
masonry in case it should 
be subjected to full pres- 
sure immediately after 
the completion of the 
dam. Portland cement 
mortar will be used for 

inting the outer joints. 
‘or the bulk of the dam 
a mortar made of one 
part of good domestic ce- 
ment to two of sand, or one of Portland cement to 
three of sand is recommended. The top of the para- 
pet will be 13ft. above ordinary water mark, or 7ft. 
above the extreme high water mark. The surface of 
the roadway will be 3ft. below the top of the parapet. 
Owing to the extent of the watershed and the occasional 
heavy rainfalls in the Croton basin, and in order to allow 
for a combination of adverse circumstances, the flowing 
capacity of the overflow should not be less than equiva- 
lent to the flow—in twenty-four hours—of a volume of 
water represented by a uniform thickness of 6in. over the 
whole watershed ; the length of overflow corresponding 
to these conditions would be about 1300ft. The gate 
house will have, in addition to the gates to the two 
aqueducts, large channels for emptying the reservoir. 

A very difficult and important part of the work will 








| be the preparation of the foundations, the maximum 


depth of excavation to bed rock being more than 80ft. 
Instead of trenching and side timbering, which would be 
expensive, and would prevent the proper and rapid laying 
of the masonry on account of the numerous timbers, it is 
proposed to open the excavation without side protection, 
and to maintain it by long slopes on each side. This 
method will enable neces B mechanical means for re- 
moving the earth to be employed, thus expediting the 
work and reducing the cost of excavation per cubic yard. 
It will also have the advantage of enabling a thorough 
inspection of the bed rock, and a proper preparation for 
the foundation and treatment of any seams or fissures. 
The trench will be drained to wells, from which the water 
will be pumped. 

During the progress of the work the Croton river will 
be diverted, and its water carried along by a flume at one 
side, an arched opening being left in the masonry during 
construction, to be closed when the dam is nearly com- 
pleted. The flume will be 60ft. wide, and will be of suffi- 
cient capacity for the average spring freshets of the river. 
Provision will be made in case of exceptional freshets for 
allowing the water to fill the trench and pass over the 
work without doing any more than repairable damage. 
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The risk is considered preferable to the maintenance of a 
channel of about 200ft. wide during several years. At 
each end of the flume will be a temporary wooden dam. 

Fig. 6 is a longitudinal section of the great reservoir, 
the area of which is shown on Fig. 3 by the cross hatching 
along the course of the Croton river. Fig. 7 is a general 
view of the dam and reservoir as they will appear when 
the work is completed. 

In conclusion, the writer begs to express his thanks to 
Mr. B. S. Church, chief engineer of the new Croton Aque- 
duct, for reports relating to the Quaker Bridge dam, made 
by Mr. Church and Mr. A. Fteley, consulting engineer. 








THOMSON’S FEED-WATER HEATER AND 
CIRCULATOR. 


THis apparatus, illustrated by the accompanying engravings, 
has been designed with a view to prolong the duration of steam 
boilers. It is claimed that by its use pitting, corrosion, and 
unequal expansion arising from stagnant water in the bottom of 
boilers, will be entirely prevented. It is purely mechanical, and 
works automatically—the action of the feed-water, from the 
main feed-pumps, removing a portion of the stagnant water 
from the bottom at each stroke of the pump, causing a complete 
circulation. A is a feed check-valve chest, with the main feed- 
pipe attached ; from thence the delivery pipe inside the boiler 
leads to a suction chamber B, which has two branches C C, per- 
forated at the ends, and leading from the bottom of the boiler. 
Through these branches a portion of the water from the bottom 





is carried with the feed up to the delivery valve D, near the 
surface, and commingles with the body of water in the boiler. 
E is a steam-pipe leading to a cock on the donkey boiler. Fis a 
cock on the main boiler, or superheater, as the case may be; 
from these cocks a pipe leads to a valve G, on the feed check- 
valve chest A. 

Before lighting fires in the main boilers, steam is admitted 
through the steam-pipe E, leading from the cock on the donkey 
boiler, through the valve G, into the internal feed-pipe, circu- 
lating the water from the bottom to the top, and heating the 
whole of the water in the boiler. When steam is raised, and 





SECTION 


the feed-pumps are working, the cock F is used to heat the 
water. The amount of steam used in heating by this process is 
very small, and will, it is claimed, soon repay its cost by decreas- 
ing the consumption of fuel. Mr. Thomson, of Canton-street, 
Poplar, the inventor, states that in boilers fitted with this circu- 
lating feed the saline matter is raised to the surface of the water, 
which is removed by a process of scumming; the necessity for 
the use of zinc plates and boiler compounds is done away with, 
the liability to prime is obviated, and the engines are always 
supplied with clean steam, thus reducing the wear and tear of 
valves and pistons. The condenser is kept free from accumula- 
tion, fuel is saved, and a more satisfactory working of the 
engines is obtained. 

This circulating feed has been fitted in the new boilers of the 
steamship John Pender, of the Eastern Telegraph Company. 
A trial made on the 10th of February, 1887, gave the following 
temperatures in starboard and port boilers for heating the water 





with the steam circulator from the donkey boiler. With 70 1b. 


of steam in the main bvilers the temperature of the water in 
the bottom before starting engines was 48deg. With the first 
few impulses of the feed-water the temperature began to rise, 
and in one hour from starting the temperature stood at 212 deg. 
in the water at the bottom of the boilers. 


Starboard Boiler, March 31st. 


Temperature of Temperature of 


Steam on don- 




















Time. key boiler, Water in bottom of — water at breast 
: boiler. cock, 
Ibs, deg. deg. 
10am 40 48 48 
RE oo - $1 82 
ee a 102 104 
l p.m =. 123 125 
*. - 140 142 
Rie « 166 168 
a ws ~» 187 190 
Port Boiler, April bth. 
| oo. Temperature of Temperature of 
Time. | Steam on don- | water in bottom of water at breast 
key boiler, : 
7 boiler. cock. 
Ibs. deg. deg. 
10 a.m, 40 48 45 
i * sl so 
12 y, ’ 90 m4 
1 p.m. a 114 116 
a 132 136 
3 ” 153 157 
. ns 169 174 





Coal consumed per hour on both trials lj ewt. per hour, 


A trial was made with fires lit in the port boiler, and the 
steam circulator working from the donkey boiler. Quantity of 
water in boiler, 13 tons. Results of temperatures, April 26th :— 


Temperature of 





Time. “7 on aeagll water in boiler = relates 
. 4 bottom. 
Ibs. deg. Ibs. 
10.30a.m. | 40 50 
1l ” ” 86 — 
11.30 ,, ” 124 _ 
12 ” ” 174 
12.30» 9 212 s 
1 pm | ” = 50 


Main boiler fires lighted 10.25 a.m. Coal consumed in donkey boiler 
during trial, 1) cwt. per hour. 

The fires were lighted in the main boiler at the same time, turn- 
ing on thesteam from the donkey boiler through the small valve on 
the check chest. The temperature of the water was maintained 
equally throughout the boiler, and steam began to rise within 
two hours without in any way forcing the fires, and in that time 
the pressure of steam was 8 lb., the temperature of the water at 
the bottom of the boiler being 212 deg. 








THE ROYAL INSTITUTION, 


THE DIFFRACTION OF SOUND. 


Last Friday night Lord Rayleigh, F.R.S., lectured at the 
Royal Institution on “The Diffraction of Sound,” and _per- 
formed remarkable experiments bearing relation to the analogy 
between the phenomena of sound and light. Dr. William 
Huggins, F.R.S., presided. 

Lord Rayleigh stated that sound-shadows are not sharp, but 
sharper than is generally supposed ; because, in passing round a 
hill, a tittle time is necessary to realise the difference in inten- 
sity of a sound thereby shadowed. The indicator in his experi- 
ments was, he said, one of the sensitive flames to which Dr. 
Tyndall had devoted so much attention, and which were most 
sensitive to extremely high notes; indeed, Professor Barrett and 
himself—Lord Rayleigh—proved about the same time that the 
notes to which they were sensitive were near the limits of 
audition. The sound he would use that evening was not audible 
to the human ear, and was produced by air issuing steadily 
through a small orifice; it would throw shadows several feet 
long. The length of the sound waves to be used was about half 
an inch of complete wave-length. Sound waves were usually much 
longer ; for instance, the wave length of middle C was 4ft. Every 
solid body, heremarked, isan almost perfect reflector of sound. On 
holding a wooden disc at different angles behind this sensitive 
flame, burning at three or four feet from the source of sound, 
the reflécted sound had an influence upon the flame, even when 
the disc was a yard behind ; tissue paper and glass reflectors had 
a similar influence. The waves of sound consisted of what were 
called loops and nodes ; the flame was excited by the loops and 
became quiescent in the nodes. A peculiarity of the phenomenon 
was that the flame was not uniformly sensitive—that is to say, 
that when sensitive to the east and west, it was not sensitive 
north and south, all other conditions being the same. The 
flame could be excited by a small mirror a yard off, and the 
mirror would produce diffraction phenomena, because a small 
mirror in sound was analogous to a small hole in optics. By 
placing the refiector at certain distances behind the flame, the 
following results in maxima and minima of disturvance were 
obtained :— 


Table of maxima and minima in centimetres. 


Maxima, Minima. 
11 
OD ics. Ss. Se es Se 30 es eb 60 be ee ee 
ge eo 59 
103 .. 89 
_, ae ee ee ee 117 
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In one experiment he interposed a glass screen with a large 
hole in it between the sound and the jet, and the flame was 
quiescent ; the hole was about the size of a dinner plate ; 
when he diminished the size of the hole the flame began 
to flare; the same took place when he _ inserted a 
disc smaller than the hole, leaving an annular air-space. 
He said that when Fresnel strongly advocated the 
then unpopular wave theory of light, a French mathematician 
opposed to the theory, proved that if Fresnel were right an 
opaque disc placed under certain conditions in a beam of sun- 
light, instead of throwing a complete shadow, would throw one 
with a bright spot in its centre, thus reducing the whole matter 
to a reductio ad absurdum, as he thought ; but Fresnel, nothing 
daunted, fitted up the necessary apparatus, and proved that 
under such circumstances there actually was a spot of light in 
the middle of the shadow. The experiment may be performed 
by means of a threepenny bit suspended in a dark room ina 
beam of sunlight admitted into that room through a small hole ; 
the shadow thrown should be received upon a piece of ground 
glass and examined. The analogue of that experiment in optics 
he would exhibit before them in sound. 

Lord Rayleigh then took a disc of glass about 15in. in diameter 
and suspended it in a carefully regulated position between the 





source of the sound and the sensitive flame, The sensitive point 
of such flame is just where the gas issues from the burner, and 
when the sound analogue of the spot of light fell at that point, 
from the interposition of the disc, the flame began to flare ; the 
slightest motion of the dise from the proper position would stop 
the flaring. By moving the dise at right angles to the direction 
of the sound other positions which caused flare were revealed, 
proving that the disc was producing a series of sound-rings, 
He then took a sheet of zinc about 18in. in diameter, out of 
which a series of concentric rings had been cut, and when this 
was placed across the path of the sound-waves, the flame flared 
more than when no obstruction intervened ; in fact, he stated 
the zine grating acted as a lens did in optics ; it concentrated 
the sound, 





EXPERIMENTAL OPTICS, 

Last Saturday Lord Rayleigh gave the first of a course of 
lectures at the Royal Institution upon “ Experimental Optics,” 
in the course of which he said that photometric measurements 
had proved the light of the sun to be about 250,000 greater 
than that of the full moon, which is more than might have been 
anticipated ; but the adaptation of the eye to lights of different 
intensities must be taken into consideration. He described 
Bunsen’s and other ordinary photometers, then said that the 
labours of Fox Talbot in optics were less appreciated than they 
should be; he was a man who wrote little, but what it lacked in 
quantity was made up in quality. Fox Talbot invented the 
revolving-wheel method of bringing two different lights to appa- 
rently the same intensity. The size of the openings made in 
the interposed wheel to bring the stronger light to the apparent 
intensity of the lesser one, examined at the same time, afforded 
the means of measurement. 

Lord Rayleigh stated that a man who saw his face in a 
looking-glass, or read the time by his watch as reflected in the 
glass, found the sides of his face or watch reversed. If he were 
transparent, and could get behind himself, the reflection of the 
transparent image would appear with the sides all right. What 
was really seen was as if the observer were between himself and 
the looking-glass ; it was like the image on blotting-paper which 
fitted the original writing, yet seemed different because the 
images were viewed from different sides, and that was what was 
called “ perversion of the image.” 








THE Evectrician’s Directory,—‘‘ The Electrician’s Directory,” 
published by the proprietors of the Hlectrician, contains several 
very useful additions to the handbook portion, making it very 
useful to both electrical, telegraph, and telephone engineers. This 
is the sixth year of publication, and it has grown in size as well as 
usefulness with the years. The biographical part is spoilt, how- 
ever, by a number of exceedingly bad engravings intended as 
likenesses. 

CLEETHORPES SEWERAGE AND STREET WorkKs.—A_ Local Govern- 
ment Board inquiry was held at Cleethorpes on January 19th, and 
presided over by Mr. 8. H. Terry, C.E., Government Engineering 
Inspector. The inquiry was held to consider an application from 
the Cleethorpes Local Board to borrow £4600 for sewerage works 
and £2900 for street works, Mr. W. H. Radford, C.E., of Notting- 
ham, is the engineer for the sewerage works, his scheme having 
been chosen in open competition about twelve months ago. Mr. 
Radford was also appointed engineer for the street works at a 
special meeting of the Local Board held on January 18th. The 
sewers provide for the drainage of Beaconthorpe parish, and they 
vary in size from 12in. to 24in., with 30in. iron pipe outfall opposite 
-ark-street, under the foreshore, to low-water mark. The street 
works provide for the improvement of the main road between 
Cleethorpes and Grimsby. The inspector examined and inquired 
into the scheme very fully, and complimented the engineer on the 
elaborate detail plans supplied for the outfall and other works, 
The chairman pa members of the Local Board, with their solicitor, 
were present, and there was no opposition. Mr, H. B. James, 
C.E., represented the Manchester, Sheffield, and Lincolnshire 
Railway Company, under whose supervision £1000 worth of the 
work will be constructed, as it passes under the company’s 
property. 

AMERICAN ELEVATORS IN ENGLAND.—Elevator service seems to 
be increasing in this country. We understand that the American 
Elevator Company, Queen Victoria-street, has been instructed to 
proceed with the construction of eighteen elevators (six passenger 
and twelve luggage), for the new Whitehall Court, Thames Embank- 
ment, of which essrs. Archer and Green are the architects. 
Whitehall Court will be the most important block of residential 
flats in Europe, and all the fittings are to be of the newest and 
most artistic type. The American Elevator Company has also had 
orders for the construction of six passenger elevators, for the 
Savoy Mansions, Thames Embankment. We believe that it is in- 
tended to make the appointments of this building second to none 
in Europe. Six elevators have now been running for some time at 
the Hotel Victoria, Charing Cross, and there are three at work in 
the new National Liberal Club. These and one which has just 
been ordered for the new Municipal Buildings, Glasgow, of particu- 
larly elegant design, are by the same company. Those who desire 
to see to what perfection this question of lifts has been brought in 
America cannot do better than inspect the elevators at the Hotel 
Victoria and the National Liberal Club. It is said that more pas- 
sengers ride every day on Otis elevators in New York City than 
travel on the Metropolitan and District Railways of London com- 
bined. London has so far been behind, but at the rate of progress 
mentioned above our metropolis is likely soon to take her proper 
place. » What are our English makers about? 


ENGINEERING Society, Krno’s CoLLEGE, Lonpon.—On Tuesday, 
January 24th, the president in the chair, Mr. Barratt read a paper 
on ‘‘Continuous Air Brakes.” The author commenced by giving 
the necessary requirement for railway brakes as issued by the 
Board of Trade. He then divided the brakes as used in Great 
Britain into two classes, viz., vacuum and compressed air. In 
Smith’s vacuum brake the brakes are applied by creating a vacuum 
in the train pipe and sacks by an ejector on the engine. In 
Hardy’s automatic vacuum a vacuum is maintained in the reservoirs 
and train pipe: on destroying the vacuum in the train pipé com- 
munication is set up between the reservoirs and sacks, the vacuum 
in the former causing the latter to collapse and so apply the brakes, 
He then described the Saunder brake, and the successive improve- 
ments it has undergone. Among compressed air brakes Steel and 
McInne’s automatic brake was described. In this brake the 
cylinder and reservoir are combined in one, the piston working 
vertically in the upper part, and the lower part being enlarged to 
form a reservoir for compressed air; when the brakes are off the 
piston is at the bottom, with compressed air above and below. To 
apply the brake the pressure is reduced above the piston, and the 
compressed air in the reservoir below forces it up and so applies 
the brake. The Westinghouse brake was then gone into very fully. 
In this brake there is a small reservoir on each carriage and a large 
one on the engine ; pressure is kept in the train pipe to keep the 
brakes off, and on reducing this pressure, by the action of a triple 
valve, the compressed air in the reservoirs is admitted into the 
cylinders. In the discussion that followed, Mr. Brydges, Mr. 
Gask, and Mr. Sparks took part. Mr. Brydges gave a description 
of the Sloan and Hawkes brake, the chief feature of which is that an 
increased load on a carriage causes the brakes on that carriage to 
increase their pressure, and so overcomes the difficulty of the 
wheels skidding from applying the brake too hard. Mr. Sparks 
described the interchangeable automatic compressed air brake, 
After a vote of thanks to Mr, Barratt, the meeting adjourned. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tue interval which has elapsed since the quarterly meetings has 
not been one of very much activity in the matter of new orders. 
It cannot be disguised that there is less buoyancy about the market 
than two or three weeks ago, Still operations at the mills and 
forges are proceeding briskly and the produce of the blast furnaces 
is going wholly into consumption. Makers indeed are under 
instructions not to wait for specifications, but to send the iron for- 
ward to the forges as quickly as possible. 

Most of the finished iron manufacturers, specially of sheets, 
have sold all they can make this quarter. Merchant inquiries for 
shipment are upon a fairly satisfactory scale on account of the 
colonies, the markets of the Far East, India, and to some extent 
South America, ‘The season will be coming on shortly for the 
Canadian trade, which gives promise of being fully as good this 
spring as for several seasons past. As to the home trade, makers 
report consumers bare of stocks and anxious for rapid deliveries. 

"he marked bar houses have more to do than last quarter, and 
one feature in which these makers occupy an advantage over 
unmarked firms, is that they are more resolute in demanding 
‘* extras” upon small sizes, and this is assisting to make their posi- 
tion somewhat less unsatisfactory than would otherwise appear. 
Prices are unchanged at £7 for best sorts, £6 for second branded 
qualities, £5 10s, for merchant bars, and £5 to £5 5s, for common 
bars. 

In stamping sheets there is a steady demand, and prices are 
pretty much as satisfactory as in the common sheet branch. As 
regards large tinned sheets, however, the higher prices for these 
yield very little above the increased cost of tin, consumers’ stocks 
of which are very low. The makers in this branch of trade are 
acting in unison, with a view to keeping prices at a fair point, and 
they are meeting with considerable success. In the common sheet 
branch the product of the mills keeps in exceeding good demand, 
and sheets of 20 gauge are quoted £6 10s., while 24 gauge is 
£6 15s, to £7, and 28 gauge £7 15s. to £8. 

The demand for nail rods is but small at the present time, and 
this branch of trade, in which Staffordshire once did considerable 
export business, is gradually dying out. The Belgian nail rod 
makers largely monopolise the China and Japan and other Eastern 
trade, while at home the market is gradually passing into the 
hands of'the small flat bar makers, besides which it has to be borne 
in mind that the quantity of forged nails consumed is much less 
now than previous to wire and cut nails coming to the fore. The 
price quoted by local nail rod makers at date is £5 5s, to £5 10s. 
per ton. 

The steel trade maintains its buoyancy better than any other 
department. Orders and inquiries are arriving in such numbers 
that makers have no difficulty in upholding prices, The current 
prices which are being quoted for basic steel are 10s, per ton above 
the late minimum, and this class of steel has to contend against 
less competition from outside districts than attaches to Bessemer 
and Siemens qualities. North of England steelmakers, who have 
been appealed to by local merchants, write this week that they are 
not able at present to compete against the Staffordshire basic steel 
makers. Basic blooms and billets are quoted £5 5s.; boiler plates, 
£7; and bars and angles, £6 5s, The prices quoted by the Steel 
Tin Bar Association remain at £4 10s. for blooms, Bessemer 
descriptions ; £4 17s. 6d. for Siemens qualities ; £5 for tin bars, 
Bessemer, and £5 7s. 6d. for tin bars, Siemens—all delivered into 
this district. Bessemer billets are £4 7s. 6d. to £4 15s, f.o.b., ac- 
cording to sizes; and Siemens £4 15s, to £5 2s, 6d. f.o.b., re- 
product of the Welsh makers. A meeting of the Association. 
whose headquarters are in Wales, was, I understand, held last 
week, but no change was made in prices, and the business before 
the meeting pcre rather to the distribution of orders. 

Good accounts reach me of the prospects of the steel sleeper 
trade. My information is that there is a growing demand for 
them from the export markets, and that considerable quantities 
are being sent to India and Australia in particular. There is a 
good demand for a small class of sleeper for light rails for sugar 
plantations, and narrow gauge sleepers for America and the 
colonies. The Indian States Railways are likely this year to 
furnish some capital contracts. Current prices are £5 per ton, 
f.o.b. Wales, for ordinary heavy sections; and about £6 10s. to 
£7 10s. per ton, f.o.b., for light sections for sugar plantations and 
similar uses, 

Consumers of imported pigs reported to-day in Birmingham, 
that notwithstanding agents’ professions they were able to secure 
supplies at Jess than quarter day terms. Local pigs are generally 
quoted at 32s, for cinder sorts, 40s. for part mines, and 52s, 6d. for 
best. Bradley’s Darlaston pigs were quoted 40s. for forge sorts, 
and 45s. for No. 1 foundry. Hematites upheld their position better 
than most other pigs. Welsh sorts, delivered here, were quoted 
at 55s. 6d. to 56. 6d. Ulverstone hematites, delivered, were 
55s., and best Ulverstone, for malleable ironfoundry purposes, 
were 60s. to 70s. For these last there is a large demand. 

The Sub-committee of the Iron Trade Wages Board, which was 
recently appointed to revise the rules so as to fit them for the new 
constitution of the board, have now completed their work. Their 
draught code will be submitted at the annual meeting of the Wages 
Board to be held in Birmingham at the end of this month. It 
seems likely that the board, under its new organisation, will meet 
with an encouraging measure of success, The annual meeting of 
bd Ironmasters’ Association will be held in Birmingham early in 

ebruary. 

There has been—in the North Staffordshire iron trade—no falling 
off from the favourable condition of affairs which prevailed at the 
quarterly meetings. Makers occupy a very strong position, and in 
many cases they are making their own terms with consumers. 
Prices are better at—Sheets, £6 15s., delivered Mersey ; crown 
bars, £5 5s.; best, £5 15s.; and plates, £6 5s. 

To what I said last week about the activity in the railway wagon 
and carriage building industry I may add that the Birmingham 
Railway Carriage and Wagon Company, Smethwick, report them- 
selves fully employed at the present time. 

Some important orders for bridgework are being tendered for 
from this district. The Indian State Railways require ironwork 
for bridges, including 37ft. spans and girders for a 200ft. span. 
Bridge ironwork is also required by the East Indian Railway 
Company. Among the Indian orders now upon the market is one 
on account of the South Indian railways for 7857 tons of steel 
rails—50 lb, per yard; 12,684 tons of cast iron sleepers; 747 tons 
of wrought iron tie bars; 60 tons of wrought iron split cotters; 
23 tons of wrought iron gibs; 45,640 pairs of fish-plates; and 
187,000 fish bolts and nuts. 

The latest improvement in safety attachments for tramway 
engines is that designed by Mr. Philip Aynes, engineer, Winson 
Green, Birmingham. It consists of a triangular framework rising 
to the level of the platform of the engine, and having its 
apex projecting just a little further than the draw-bar. Its 
two faces, which are perpendicular, are well cushioned. The 
lowering of the bottom cushion sweeps the track, and safely 
removes any obstruction. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester,—Business has got again intoa somewhat disorganised 
condition, partly owing to recent unaccountable fluctuations in the 
Scotch and North of England warrant markets to which I referred 
last week, and partly as the result of the inevitable lull in buying, 
following upon the exceptionally large business which was being 





done up to within the last week or two. There is a generally pro- 
fessed belief that the recent fall in prices will be only temporary, 
but this evidently does not operate as a sufficient check upon some 
holders of iron to prevent underselling. Several home parcels are 
offering in the market at considerably under the current quoted 
rates, the holders of iron bought before the advance evidently 
preferring to realise, if they can see only a small profit, rather 
than take the risk of the market, whilst speculative operators here 
and there, who do not hold iron, and cannot at the prices they are 
quoting buy from the makers, at present atleast, are also prepared 
to sell at undercurrent rates. There is not much actual business to 
be done even where sellers are prepared to come below current rates, 
as consumers have already well covered their ordinary requirements, 
and in most cases prefer to wait ; the underselling going on in the 
market tends, however, to keep the small orders that are to be 
got out of the hands of makers, but for the present they are too 
well sold for their position to be materially weakened. Of course 
a continued cessation of demand from consumers would result in 
buyers in many cases not being able to take deliveries on account 
of their contracts, and this would very soon lead to iron being 
forced upon the market with an inevitable general fall in prices. 
The prospects of a really better trade in the principal iron-using 
branches of industry would seem, however, to be sufficiently well 
grounded to remove any apprehension that the market is likely to 
suffer a serious collapse, apart from the temporary fluctuations 
which from time to time are only to be expected from speculative 
operations, and there is generally a disposition to look forward to 
the future with confidence. 

There was about the usual attendance on the Manchester iron 
market on Tuesday, but for the most part only a slow business 
doing. So far as both common and hematite qualities of pig iron 
are concerned the market is unsettled by the low prices which are 
again being touched by warrants, and in finished iron the advance 
announced last week has tended somewhat to check further buy- 
ing. In local and district brands of pig iron business to a mode- 
rate extent is reported. Lancashire makers are, in small orders, 
booking sufficient to take away any surplus output they have to 
offer beyond the deliveries they have to meet on their contracts, 
and they are very firm at 39s. 6d. to 40s. d., less 2}, for forge and 
foundry qualities delivered equal to Manchester. In Lincolnshire 
forge iron some fair sales have been made, and rather better prices 
have been got than buyers were willing to pay recently ; 37s. 6d., 
less 24, delivered equal to Manchester, has been got readily, and 
in special cases 6d. to 1s. per ton above this figure has been 
realised, but the first-named figure may be said to represent more 
nearly the real average price; for foundry qualities, which average 
about 38s, 6d. to 39s., less 24, delivered, there has, however, been 
very little inquiry. Derbyshire iron, which for some time past has 
been practically withdrawn from this market, is again being offered 
here, makers of some brands being now prepared to come below 
the really prohibitive prices they were previously asking, but I do 
not hear of actual business being done. Outside brands, although 
not quoted any lower, are, if anything, rather lower. For the 
best named foundry brands of Middlesbrough, delivered equal to 
Manchester, 43s. 4d. remains the quoted price, but in most cases 
6d. under this figure would be readily taken to effect sales, and 
Scotch iron can be bought without difficulty at 1s. per ton under 
makers’ quoted prices. 

In the hematite trade there is practically little or nothing doing 
to really test prices. Makers generally still quote 55s., less 24, as 
their minimum for forge and foundry qualities, delivered in the 
Manchester district, but for anything like good orders there are 
sellers who would take 1s. per ton under this figure. 

The improvement reported last week in the manufactured iron 
trade is being well maintained. Makers have mostly got sufficient 
orders on their books to keep them well employed for the present, 
and they are firm in holding to the advance. For delivery in the 
Manchester district makers do not quote under £5 5s. per ton for 
good qualities of bars, £5 7s. 6d. to £5 10s. for hoops, and £6 15s. 
to £7 per ton for sheets. These prices are, however, not being got 
very readily on new business, and iron in second-hands is being 
offered at a little under the prices that makers are asking. 

For steel boiler plates, delivered in the Manchester district, 
makers are still very firm at £8 5s. per ton. 

In the metal market there is a strong tone, but the business 
doing either in the raw material or in manufactured goods con- 
tinues simply from hand to mouth, at the advanced prices that are 
being asked. 

As regards the condition of the engineering branches of industry, 
although there is no doubt that trade is better, any really appreci- 
able improvement has scarcely yet developed itself. There is an 
increased weight of inquiry generally, which is an indication of 
more work coming forward, and the outlook generally has, perhaps, 
not been more hopeful for a considerable time past; but the new 
work which has been actually given out is not yet of any great 
weight. One or two branches are fairly active ; machinists are in 
most cases full of work, and in some instances for a considerable 
time forward ; boiler makers continue well off for work, and in the 
locomotive building trade there is rather moredoing. Tool makers, 
stationary engine builders, and general engineers are, however, 
only moderately employed, and the competition for any work that 
is to be got continues so keen that the prices which have to be 
taken continue, excessively low. 

What may be termed a new metal for meeting the special require- 
ments of electrical work has been introduced by Messrs. Henry 
Wallwork and Co., Manchester. It is most essential that in castings 
for the armatures and different parts of a dynamo that take off the 
electricity the metal used should be perfectly uniform and even, 
and by a special mixture and a special process of meiting which 
ensures it being done under exactly one temperature. Messrs. 
Wallwork have produced a metal which, whilst it is a soft metal, 
has the character of a wrought metal, and is perfectly uniform 
throughout. It has already been used to a fairly large extent for 
castings in connection with electrical work, and has, I understand, 
given most satisfactory results. 

Messrs. Hamilton Woods and Co., of Manchester, have just com- 
os for a dock works in China two large sluice valves, 54in. 

iameter, and which are fitted with hydraulic machinery for open- 
ing and closing. 

A new gas engine, which is a complete departure from the prin- 
ciple of construction ng Bap in the general types of this class of 
motor at present in use, has just been eieadenl ke Messrs. Henry 
Wallwork and Co., of Manchester. In this engine the expansive 
force of the mixed charge of air and gas, on being ignited, is 
received equally and simultaneously upon two pistons, the one 
moving up and the other down ina vertical cylinder; the explosion, 
in fact, taking place in the centre of the cylinder between the two 
pistons. Each of these pistons, separately and independently, 
imparts this force to one of a pair of cranks set opposite to each other 
on a double crank-shaft, to which it is attached by means of asway 
beam and connecting-rod. The pgm os working parts of the 
engine are thus perfectly balanced, and the expansive force of the 
charge is received equally and in opposite directions upon the 
crank-shaft. The charge is drawn into a horizontal cylinder, in which 
runs a very light piston, actuated by one of the cranks, which on 
its return stroke delivers the charge into the working cylinder, mid- 
way between the two pistons. The perfect admixture of air and 
gas is thereby effected ; the charge is then rapidly compressed and 
ignited, the shaft receiving one impulse for every revolution. This 
engine, which is Sturgeon’s patent, was first introduced to the 

ublic at the recent Manchester Exhibition; since then several 
improvements in detail have been carried out, and patterns pre- 
pared for making it in various sizes from }-horse up to 12-horse 
power, and Messrs. Wallwork have now completed on order several 
engines of different sizes, which I have had an opportunity of seeing 
tested at their works. One noticeable feature was that although 
there were several engines running simultaneously on a thin-boarded 
floor there was very little perceptible vibration—an ample proof of 
the perfect balance of all the working parts, whilst the exhaust 
from the engine was practically noiseless, which may be taken as 





a satisfactory indication that the expansive force of the air and 
gas was being fully utilised. In numerous details important im 
provements have also been introduced, but these must be left over 
for a more ample description of the engine than I have space for 
in these notes. I need only add that it is a very compact engine, 
occupying very little space, and all the working parts are readily 
got at. 

A generally steady business is being done in the coal trade of 
this district, but supplies of all descriptions of fuel are plentiful, 
and the tendency of prices, although they are not quotably lower, 
is in the favour of buyers. At the pit mouth best coal averages 
9s. ; seconds, 7s. to 7s. 6d. ; common house coal, 5s. 6d. to 6s.; 
steam and forge coal, 5s. to5s. 6d.; burgy, 4s. 6d. to 4s. 9d.; good 
slack, 3s. 6d. to 3s. 9d.; and common, 2s. 6d. to 3s. per ton. 

For shipment the demand has rather quietened down, but for 
good steam coal delivered at the high level, Liverpool, or the 
Garston Dock, the average price remains at about 7s. per ton. 

Barrow.—There is a quiet tone still observable in the hematite 
pig iron trade, and the business which has been done during the 
past few days has been more on speculative account than repre- 
senting transactions between producersand consumers. The value 
of pig iron, which was last week reported at 44s. for mixed 
Bessemer samples, has now advanced to 45s. so far as makers are 
concerned, although sales have been made by needy makers at as 
low as 43s, 6d. and 445. perton. There is no alteration to note in the 
make of pig iron, which is steadily maintained, and there has been no 
further effort to increase in the output, although preparations had 
been made with that view ; but it is now thought that any increase 
in the output would prejudicially influence prices. There will be 
a continuance of activity at local works, however, because makers 
are so well sold forward for some months to come, and in the 
meantime spring orders may be expected. In the steel trade there 
is still a quiet tone to report as far as rails are concerned, but steel 
for shipbuilding purposes is in very strong request. Plates are 
quoted firmly at last week’s prices, £7 5s. per ton net, and angles 
at £6 10s. per ton f.o.b., at which figures plenty of orders are 
offering. Blooms are again in better demand on American account, 
and there is some prospect of a good trade in this class ot goods 
during the summer months. Billets are in very active request, 
and more is being done in slabs, the former being firm at #4 5s, 
per ton net, f.o.b, There is aJso a brisk request for wire and hoops 
and both are dearer, the latter being at £6 2s. 6d. per ton net, 
f.o.b. Mr. Thomas Hampton, late of the firm of Messrs. Steel, Tozer, 
and Hampton, Sheffield, and more recently manager of the Special 
steel department of the Barrow Steel Company, has been appointed 
manager of the Moss Bay Iron and Steel Company, Workington. 
In the shipbuilding trade there is no change to note. The demand 
is brisk, and orders are offering very freely. For these negotia- 
tions are proceeding, and some important contracts are pending. 
Messrs. Neish and Wilson, of Glasgow, have completed their valua- 
tion of the works of the Barrow Shipbuilding Company on the 
occasion of their transfer to the new company, of which Mr. Bryce- 
Douglas is the managing director. It is expected great activity 
will soon be observable in this yard. Engineers are much better 
employed both in the general and the marine departments, and 
some important additions to existing orders are expected. Finished 
iron isin rather better demand, but the trade after all is very 
small. Iron ore is in brisk request, and ordinary qualities are 
quoted at from 9s. 6d. to 12s. 6d. per ton net at mines, while best 
qualities reach 13s. 6d. per ton. A large quantity of ore is being 
raised, and very little Spanish ore is being imported. The coal 
and coke trades are steady, and the demand is expected to im- 
prove shortly. Shipping is better employed than for a consider- 
able time past, and freights are improving. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


SPRING-LIKE weather still prevails, with the result that house 
coal has diminished in demand to an extent which may soon affect 
the employment given at the South Yorkshire pits. Prices are 
still maintained, and if the severe weather with which we are 
threatened in February should really ‘‘ come off,” they would rule 
till the ordinary time for reducing the summer quotations. A 
continuance of the present abnormal mildness, however, would 
precipitate summer prices. The arrangements for taking a ballot 
of the miners in regard to wages are proceeding. Since my 
last letter the correspondence between Mr. F. Parker Rhodes, the 
secretary of the Coalowners’ Assurance Society, and Mr. Benjamin 
Pickard, M.P., the secretary of the Yorkshire Miners’ Association, 
has closed with sharply-worded letters which leave “ the situation” 
less peaceful-looking than when the controversy began. 

An attempt being made to revive the dispute as to the respective 
merits of compound and all-steel plates, I have already informed 
you that our two armour-making firms are not unalterably wedded 
even to compound armour, though up to the present their plates, 
they insist, have SS the best results, ey are quite pre- 
pared to make all-steel plates. Both Brown’s and Cammell’s, as a 
matter of fact, are sending an all-steel plate to be tested at the 
forthcoming Portsmouth trials, together with a specimen of their 
compound armour. All the principal steel-makers have been 
requested to supply 104in. steel plates, and in addition to the two 
leading firms of armour-makers, Messrs. Vickers, Sons, and Co., 
Messrs. Thomas Firth and Sons, and Messrs. W. Jessop and Sons, 
have intimated their intention of competing. Other northern 
firms are also expected to enter their lists. 

Coalowners are considerably exercised over the proposed amalga- 
mation of the Hull and Barnsley with the Midland line “A 
Colliery Manager,” to whose communication special prominence is 
given, writes to the local papers pcinting out that directly the 
negotiations became known the railway companies intimated to 
the colliery proprietors that a drawback of 3d. per ton—which has 
existed since August last year--would probably be withdrawn. 
The coalowners, he says, have not received one farthing of the 
rebate. On the contrary, they have taken a less pit price for their 
coal during the half-year ending December 3lst last than they 
have ever received before. ‘In other words, says ‘Colliery 
Manager,” ‘‘they have had to supplement the railway reduction 
with nearly an equal one of their own, in order to secure the trade 
to this district. The result has been a largely increased tonnage 
to Hulland Grimsby. The railway companies have, of course, 
carried this extra traffic; the coalowners have benefitted by their 
ability to increase their output, and in this way to diminish the 
cost of production; and the men have felt the advantage of the 
better employment which has resulted.” This ‘Colliery Manager,” 
who is an undoubted authority, points out that an increase of rates 
at the present time wouid be equally disastrous to all the parties 
mentioned, and would either lead to the further closing of collieries 
or a reduction in the rate of miners’ wages. These views I find 
very largely shared by the coalowners I meet in South and West 
Yorkshire. The miners’ agents are expected to bestir themselves 
in the matter from the men’s point of view. 

The Water Committee of the Corporation, in consequence of the 
local agitation about lead poisoning, decided last Friday to put in 
force the recommendations of their medical officer, and pass the 
water from Redmires over broken limestone as it leaves the reser- 
voir. By this means it is hoped to neutralise the effect of the acid 
which corrodes the lead in the customers’ pipes. Mr. E. M. 
Eaton, the resident engineer under the old company—who is now 

ractically the manager for the Corporation—has already super- 
intended this operation, and it will soon be seen whether the lime- 
stone isa remedy. If it should prove ineffective, recourse will be 
had to a more expensive and elaborate scheme. The idea of the 
water company, now defunct, was to establish filtration beds which, 
it was supposed, would cost nearly £100,000. The immediate 
effect has been an undoubted filter “boom.” During the last 


fortnight enormous numbers of filters, all ‘‘ warranted to remove 
lead,” have been sold, the demand for a time exceeding the supply. 
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I hear that while the softness of the Sheffield water is believed to 
be a source of the danger alleged to exist from the presence of 
lead, in a neighbouring town it is the hardness of the water the 
authorities want to counteract. 

Your leader on the ‘Ship Canal to Sheffield” has been re- 
published in two local daily papers, and has excited considerable 
attention. The figures proved conclusively the value of such an 
undertaking for the leading industries of Sheffield. An authority 
tells me that another advantage of a canal is the fact that it 
developes all the districts through which it is cut; that farm 
produce is delivered cheaply in the centres of population, with the 
result that the working men of Leeds —though their wages ave 
3s. a-week less than in Sheffield—are really quite as well off, while 
their employers derive an enormous advantage from the reduced 
cost of production. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Not much business was done at the iron market held at Middles- 
brough on Tuesday last, but the tone was steadier and more hope- 
ful than it has so far been this year. The weaker holders seem to 
have got rid of the parcels which were causing them anxiety, and 
but little iron is now offered at reduced rates. Sellers believe that 
better prices will shortly be obtainable, and they are therefore dis- 
posed to wait. Nothing less than 32s. per ton is accepted for 
prompt delivery. Inquiry for deferred delivery has improved, the 
a now quoted being 32s. 3d. per ton for February, and 32s. 6d. 

or March. Makers, however, do not take these low rates. Their 
— range from 33s. to 35 rton. Forge iron is in fair 

emand and the price firmer, 31s. eh. is now quoted, as against 31s. 
last week. 

Stevenson, Jaques, and Co.’s current quotations: ‘‘ Acklam 
Hematite,” Mixed Nos., 45s. per ton; ‘Acklam Yorkshire,” 
Cleveland, No. 3, 35s.; ‘‘Acklam Basic,” 35s.; ‘‘ Refined Iron,” 
hematite and Cleveland, 65s. to 55s.; ‘*Chilling Iron,” 55s. to 60s. 
net cash, at furnaces. 

Some business is being done in warrants and their value is in- 
creasing. Last week they were sold at 31s. 8d. per ton, but on 
Tuesday the prices had advanced to 32s, 6d. 

The stock of pig iron in Messrs, Connal and Co.’s Middlesbrough 
store continues to grow larger, an addition of 1117 tons having 
been made during last week. The quantity held on Monday last 
was 347,077 tons. 

Pig iron shipments are this month scarcely up to the average. 
The quantity sent away from the port of Middlesbrough between 
the Ist and 23rd inst. inclusive was 44,259 tons. 

Inquiries for finished iron are not so numerous as they were in 
December, but makers say that their books are well filled, and they 
do not reduce their quotations. 

Hematite pig iron made in the Cleveland district from Spanish 
ore is at present offered at 44s. per ton free on trucks at the fur- 
naces, but the demand is not very great at the moment. Iron- 
founders speak of some improvement in their business, and bridge 
builders say they are in a much better position than they were this 
time last year. 

Steel is still in demand, £4 2s. 6d. being the price quoted for 
rails, £7 for ship plates, both at makers’ works. There is a con- 
siderable amount of talk current of putting down new works or 
extending existing ones for the purpose of increasing the supply of 
steel. If only a small portion of these projects come to maturity 
it is certain that something like a glut will eventually succeed the 
present scarcity. 

The iron and coal trades of the North of England have lost an 
old and distinguished member in the death of Mr. John Bell, of 
Middlesbrough and Rushford Hall, Saltburn-by-the-Sea. Mr. Bell, 
who was in his seventieth year at the time of his decease, was a 
brother of Sir Lowthian ll, Bart, of Rounton Grange, near 
Northallerton, and a member of the firm of Bell Brothers and Co., 
of Middlesbrough. For some time past he had ceased to take an 
active part in business. Besides his residence at Saltburn, he had 
a house at Algiers. There he was accustomed latterly to spend 
his winters, and there he died somewhat suddenly on Saturda 
last. A letter was received from him the same morning, which 
showed that two or three days previously, when it was written, he 
was in his usual health. Mr. Bell was an authority on all mining 
and geological questions. He was exceedingly fond of yachting, 
and of collecting, in the course of his travels, antiquities and 
curiosities, 

The dispute between the workmen employed at the North-Eastern 
Steel Works, at Middlesbrough, and the general manager, Mr. 
Arthur Cooper, has now happily ended, and work will be resumed 
on Monday next. The settlement has been in large measure due 
to the kindly offices of the Mayor, Mr. Thomas Sanderson, who 
himself has passed through the position of workman and manager 
to that of employer and capitalist. The dispute seems all through 
to have been founded on a misunderstanding. The men believed 
that their right to belong to a trade union was attacked, and 
consequently felt deeply aggrieved. The understanding arrived at 
was that there is to be no hostility either towards unionism or non- 
unionism on the part of either employers or employed. In case of 
any serious dispute arising in the future, a certain number of 
representative men in the works, is to be empowered to act on 
behalf of the whole body, to confer with the manager, and 
endeavour to obtain a settlement. Failing this, the decision of 
some mutually selected gentleman, unconnected with the works, 
and having the requisite position and knowledge of the trade, is to 
be wg “a as final and binding by both sides. 

The Tees Conservancy Commissioners have just issued their 
statement of accounts for the month of December last. From this 
it appears that their total revenue for that month, from dues on 
ships and on goods, was £5436 1s. 1d., representing an increase 
over the revenue for December, 1886, of £791 6s. 7d. Of this 
amount £4849 19s. 10d. was collected at Middlesbrough, and 
£586 1s. 3d. at Steckton. The dues were obtained from 470 vessels 
having an aggregate capacity of 161,345 tons. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THERE has been a fair ne business in the Glasgow pig 
iron market this week, and prices of warrants have fluctuated con- 
siderably. At one time quotations advanced in consequence of the 
news from the United States with reference to the tariff proposals, 
but the rates were immediately depressed by sales whenever the 
market improved a little. The inquiry from abroad since the 
beginning of the year has been disappointing, and although the 
home consumption has improved, the demand is not at the moment 
sufficient to absorb the output. 

One furnace has been put out of blast at Calder and another at 
Glengarnock, reducing the total number in operation in Scotland to 
eighty-two, as compared with seventy-five at this date last year. 
The past week’s shipments were 6795 tons, against 4962 in the same 
week of 1887 ; and the quantity despatched since the beginning of 
the year shows a decrease of about 3600 tons. 

The current values of makers’ pigs are again easier. Gartsherrie, 
f.0.b. at Glasgow, per ton, No. 1, is quoted at 47s.; No. 8, 43s. 6d.; 
Coltness, 51s. and 43s. 6d.; Langloan, 50s. and 45s.; Summerlee, 
51s. and 43s. 6d.; Calder, 48s, and 43s. 6d.; Carnbroe, 43s. 6d. 
and 41s, 6d.; Clyde, 46s. and 41s, 6d.; Monkland, 43s. and 41s.; 
Govan, at Broomielaw, 42s, 6d. and 40s. 6d.; Shotts, at Leith, 
48s, and 45s. 6d.; Carron, at Grangemouth, 53s. 6d. and 43s, 6d.; 
Glengarnock, at Ardrossan, 47s. 6d. and 42s.; Eglinton, 42s, 6d. 
and 40s, 6d.; Dalmellington, 43s. and 41s, 

The week's arrivals of Middlesbrough pigs in Scotland are 6795 
tons, being 1833 more than in the corresponding week. 

An effort by bears to depress the prices of manufactured iron 





and steel has been so far quite unsuccessful. Pricesin the pig iron 
market suffered a few days ago from a report that was circulated 
in the Glasgow market that ship plates had been reduced 10s, a 
ton. But the makers both here and in the North of England deny 
that they have made any such reduction. In most cases they are 
full of work at present, and being independent of new orders, they 
decline to accept these except at the best rates. One or two addi- 
tional shipbuilding orders are reported to be in the market, and 
are likely to be soon arranged. 

The past week’s shipments of iron and steel manufactured goods 
from Glasgow embrace machinery to the value of £6520, sewing 
machines £1444, steel goods £1340, and general iron manufactures 
Except in the case of steam coals, which are backward of sale at 
present, the coal trade is fairly active, although with reference to 
the shipping department it is felt that Cardiff is drawing away a 
considerable share of the Mediterranean trade which used to be 
done here. Splint coals are in very active request for the iron and 
steel works, and the shipments of main coals are a fair 
average as to quantity, notwithstanding the complaint re- 
ferred to above. The open weather has greatly curtailed 
the demand for household coals, which is generally brisk at 
this season. The coal shipments from Glasgow in the past week 
amounted to 31,610 tons; Greenock, 806; Ayr, 10,224; Irvine, 
2519; Troon, 5620; Ardrossan, 2362; Burntisland, 9388; Methil, 
6113; Leith, 976; Grangemouth, 4978; Bo'ness, 2795; Granton, 
750; and Port Glasgow, 200; the total of 78,34] comparing with 
32,567 tons in the corresponding week of 1887. 

The colliers of Fife are opposing the reduction of 10 per cent. in 
their wages. As restriction of output cannot be adopted by the 
men, it having been declared illegal by the court for them to 
violate contract rules, which require eleven days’ work to be per- 
formed in the fortnight, the men have been recommended to give 
their notices to quit the collieries rather than accept the reduction. 
But it is considered doubtful whether they will respond in any 
great number to this recommendation. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE is a good deal of feeling to the front in the matter of the 
Taff Vale amalgamation and Bute Dock Bill. Much of the oppo- 
sition is interested. The public benefit by the working of two great 
concerns in the same hands is quite overlooked. No one doubts 
now the wisdom of the Taff Vale leaving Penarth Docks and Rail- 
way, and some day the Barry Dock and Railway will have its 
alliance sought for by one of the interested lines. 

The various industries are being carried on with a good deal 
more spirit. One would wish to see more rails shipped, and prices, 
which are at the same figures as they were last week, are suffi- 
ciently low to tempt buyers. Makers appear to be willing to sell 
for a fraction above the cost of make, so as to keep things going, 
and the men together. At £4 2s. 6d., which is pretty generally 
quoted, the fraction of profit is very small. 

Cargoes of rails for Monte Video, Urogresso, and Paysandu, left 
this week. Home orders, too, are better for rails, and the consign- 
ments of tin-bar to the Monmouthshire works and along the coast- 
line to Llanelly and neighbourhood mean, collectively, a large 
total. 

The Swansea Exchange meeting this week was attended by a 
large number, many interested in hearing about the rumoured 
syndicate of tin-plate makers—a subject I referred to last week. 
It may now be stated that there is something more than rumour 
in the matter, and that an executive committee has been formed 
to discuss, and, if possible, carry out the movement. That is how 
things stand. Many points have been keenly discussed, but no 
final resolution arrived at. Next week may see the syndicate in 
operation. 

Awaiting a decision, business necessarily suffers, as buyers do 
not know what to be about, and makers do not offer temptations 
by quoting lower prices. I may state that all tin-plate prices are 
well maintained. Exports have been large. Swansea exported 
last week close upon 68,000 boxes, being about 40,000 more boxes 
than were sent to stock. Stock in Swansea is particularly bad— 
less by 100,000 boxes than they were this time last year. Tin is at 
£167 and firm. 

The prospects of the tin-plate trade are good. It is evident that 
the policy of the large works is changing. It used to be an aim- 
of some at least—to push the weaker ones to the wall. Now there 
is every desire to aid the weak, and the syndicate will do this. 
The industry is making rapid strides, and quite taking the next 
place to that of coal. The capital uired is not so great, as 
settlements are quick, short credit, and in many cases cash. Mer- 
chants, too, give large orders, and take inconsignments. Kidwelly 
Tin-plate Works are to be started forthwith. The coal trade is 
keeping to its new character and is decidedly promising. 

Amongst other five ships loading this week at Cardiff is the 
Asama steel ship of Liverpool, who will take out the largest total 
of coal yet sent from this port. She is going to Bombay, and 
when at Roath Dock was visited by Sir W. Lewis, to whom the 
captain and agent, Mr. Brukewich, spoke in highly complimentary 
terms of the new tips. Little or nodust was caused, and the coal 
was not broken. 

Bristol is much exercised by the success of Cardiff, and comments 
upon the fact that Cardiff loads by the ton, and Bristol by the 
wheelbarrow. I have to note one mishap this week in connection 
with Welsh coal. A Russian schooner laden with coal blew up on 
Monday morning in Cardiff docks. It is supposed that coal gas 
was the cause. Fourmen were seriously injured. Both Swansea 
and Cardiff maintained good totals last week of foreign coal exports. 
Newport is also brisk, the house coal for which the neighbourhood 
of the port is notable, being in good demand. Prices very firm. 
Great improvements are going on at the Alexandra dock. Garnant 
colliery, Cw n,. Carmarthenshire, is to be sold shortly. 
Another conspicuous sale is that of the late Mr. Evan Thomas's of 
Aberdare, well-known for his colliery stock and colliery lamps. 

The electric lighting of collieries continues. This week I had 
the opportunity of inspecting a Swan portable lamp, which after 
being ch asted twelve hours, and gave out a good light. The 
defect is the weight, and the necessity for unscrewing, opening, 
and transposing the battery to put out the light. The wlais 
Company has now four arcs and sixty incandescent lam 
Glamorgan Coal Company 300 lamps, Hepworth Mortgage 300, 
Worthstown eighty, Ocean fifty, and various tin and copper works 
are being fitted up with them. 

The appointment of superintendent of the harbour, and the 
movement for a Mumbles railway and dock continue to engage 
attention at Swansea. 

Iron and steel quotations are firm. Glasgow pig is being quoted 
in the markets for 41s, 4d., but the price fluctuates very much. 
Welsh bars £4 10s. to £4 12s, 6d., steel rails £4 2s, 6d. to £4 5s., 
Bessemer blooms 85s., bar 95s., Siemens £5 2s. 6d. 

Mention is being made of a — syndicate, but this is doubt- 
ful. Also of a steel syndicate, which is an absurdity. The Welsh 
makers could double or treble make with ease. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE position of the iron markets continues good. The prices, 
without exception, have kept up, and show a rising tendency. The 
demand is in general brisk, and if here and there business is quieter 
than it was, the cause is in part attributable to the time of year, 
when stock-taking is going on; otherwise the works are satisfac- 
torily employed, and it is only in isolated cases where complaints 
of unremunerative trade are heard, and that chiefly where it is a 
question of manufactures which have not been able to keep pace 
with the more rapid rise in the prices of raw materials. 





The Silesian pig iron market has remained firm, but stationary, 
because since the closure of transactions at the end of last and 
beginning of this year there have been neither sellers or buyers on 
the market. Forge pig stands still at M. 50 to 54, according to 
quality; foundry at 8, 56, and 58, and consumers of these three 
sorts are very busy. The mills and forges have been a little dis- 
turbed by repairs and stock-taking, but are now busy again, and 
prices remain firm, as they were before at M. 140 for bars, 155 for 
girders, and other sectional sorts, and at 160 to 165 p.t. for plates, 
with certain drawbacks on the freights. The foundries are in- 
cubating a common sales bureau. In Rheinland-Westphalia 
the iron ore question is causing considerable anxiety, so 
much so indeed that, at the postponed meeting of the iron and 
steel masters, fixed now for the 5th prox., this subject stands first 
on the list to be ventilated. The Rhenish-Westphalian works 
maintain that the importation of the Lorraine minettes—oolitic 
cheap ores—is every day becoming of more and more importance, 
and a very necessity, if they are to exist at all, and that, if they 
are to compete in any way with the rest of the world, two things 
must be done ; first, the State must reduce the railway freights 
still more-—working cost is what would suit them; and secondly, 
the Moselle river must be canalised. Against the latter project— 
which is nowgetting into practical shape—the Saarand Moselle iron 
works havehitherto protested, as of course it would increase the price 
of theores they nowuse, It must beadmitted too that it would hardly 
be fair to ask the State to carry on just such an unremunerative 
enterprise as their own businesses are, for it is notorious that in the 
Westphalian basin neither collieries nor iron works can on the 
whole make both ends meet, in order to give the latter—one only 
out of the five groups of works in the country—a monopoly to the 
detriment of the Saar group of works specially, and the community 
in general ! nevertheless such are, the modest aspirations of the 
Westphalian group, as their journals and memorials sufficiently 
show. It may here be mentioned that prophetic speculations are 
being muttered as to whether in the end it would not be good 

licy to transplant the Westphalian and Rhenish blast furnaces 
into the Upper Moselle region, where this abundance of iron ore is 
situated. It would be a grand thing for the Royal coal mines. 
Then, of course, Antwerp would become the natural seaport, 
through Luxemburg and Belgium, as the distance per Moselle and 
Rhine to Rotterdam or a German port would be immense. 

To return after this digression, meantime the Siegerland ores are 
much sought after, and the price has again mounted a little, so 
that raw steel stone is M. 9-40 to 9°50, and roasted do. 12°50 to 
12°80 p.t. free at mine station. The minettes are also, in great 
request—red costs M. 3°20, and yellow 2°50 p.t. at mines. The 
demand for pig iron is in general brisk ; the prices have a decided 
tendency upwards; indeed, the forges are beginning to complain 
that they have already risen too quickly, and that profits have 
thereby been curtailed, which will force them to advance the prices 
of finished iron. The tyranny of these conventions is remarkable, 
for not long ago I mentioned the case of the thin sheet works, and 
now the Rhenish-Westphalian crude iron convention has taken 
measures to force the dealers not to sell pig iron under convention 
figures, if they do their punishment is to be that no iron will be 
sold to them. In this way it is hoped to destroy competition 
against the works with iron which they themselves have 
made. It is remarked that, without such a step had been 
taken, there would be no chance whatever of the convention 
succeeding. Was ever anything so weak exposed to public 
view! But we have not seen the end ofthese boasted con- 
ventions yet, and who can tell what is still in store? At present 
output and consumption are keeping pace pretty well together, and 
stocks were reduced by 5000 tons last month. The output for 
December was 123,000 t. Spiegel is dull, and English competition 
is given as the cause of the poor export figures, Low sorts cost 
M. 52 to 53 p.t.; forge is in continued full demand, and has been 
sold as high as M. 51°50, and many contracts till the middle of 
May have been closed. Luxemburg forge is 37 to 38, which is a 
sudden rise of M. 3, and it is feared the German works may in 
consequence also enhance the present prices, Foundry pig is in 
better request. Bessemer is brisker at 53 to 54; basic unchanged 
at 44p.t. Some five or six fresh furnaces are about to be blown in 
here and in the Lorraine district. Inland orders for rolled iron come 
in freely, but those for export are few and far between. Much to 
the annoyance of the grand convention, the free lances keep up 
the war, and are offering bars at M. 110 and 115°10 at the tender- 
ings, against 122-50 as fixed by the said convention ; besides that, 
there seems small hope of the Lorraine works joining it. Sectional 
and hoop iron are “ae in moderate request, boiler plates and boiler 
tubes are brisk, on account of many finished boilers having to be 
made for new establishments, and now the prices obtained are 
more on a level with the raw materials, The demand for 
thin sheets has slackened off a little; still the mills can keep 
at regular work. The wire rod trade remains unchanged. Since 
the Ist inst. all inquiries and business under ten tons go to the 
respective works direct, but all such and orders above this amount 
are to go to and be executed through the chief sales-bureau at 
Hagen. Prices for inland and export bave been fixed as follows: 
—For inland orders, mild steel quality, M. 115 free at next station ; 
103 to 105, according to the situation of the works, for export to 
the United States alone, which is equal to 119 at Antwerp; for all 
other countries, 115 f.o.b, Antwerp. As these prices are considered 
moderate, another M. 5 p.t. may probably soon be added to them, 
not for America, perhaps, but for all other countries. Drawn wire 
in iron or steel is noted 130, and wire nails at 145 to ag The 
list prices of bar iron are M. 12250 to 125; hoops, 137°50 and 
higher ; steel billets, 135; boiler plates, 54 mm. and above, 140; thin 
black sheets, 148, and in steel, bs and higher. The wagoa works 
have received no new orders, but are in expectation of some. 
The machine shops and foundries have work enough, but earn very 
little, as prices remain so very depressed, Ships’ forgings seem 
coming into better demand. The old year finished in so far satis- 
factorily for the brassfounders that their books were plentifully 
supplied with orders, but the — of the finished goods could not 
be brought into rep | with the high ones for metals, but as 
copper has now fallen a little, perhaps this may not be the case 
now. 

Whilst the education man is busying himself in the direction 
of high education in England, it is really interesting to watch and 
learn what is being done in this direction in this country. A day 
or two ago the curators of a school at Elberfeld, in presence of the 
head Government inspector of schools for the Rhine Province, so 
of course with the sanction of the Minister of Instruction, by a 
stroke of the pen reduced the school from an — to a lower 
real school, as it is called here, by doing away with the “prima” 
or first class, wherein the highest branches of classics, mathema- 
tics, and so on, were taught. Now this appears a simple act, but 
it is very significant and of far reaching importance for the future, 
for it is almost needless to remark that through this act a great 
burden will be taken off the shoulders of parents, and will permit 

ouths to enter business or other pursuits two years earlier than 
Seostatens ; so it must be called a practical step, and one in the 
right direction—agreeable, too, to the whole community, as it has 
long been desired. _It should be mentioned as well that Elberfeld 
is a populous town, the seat and centre of a large and very varied 
industry, so that it is equivalent to a town like Manchester having 
taken the initiative in the matter. It surely must strike most 
people that our system cannot be so far wrong after all. Our re- 
quirement is a better quality of education for the middle classes , 
and more opportunities for that at a moderate cost. 








Tue Lord Chancellor has acceded to the invitation of 
Mr. W. Busbridge to deliver to the students of the Metropolitan 
Drawing Classes, the Queen’s Prizes awarded by the Science and 
Art Department. The ceremony will take place on Tuesday 
January 81st, at eight o’clock in the evening at the Guildhall, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
NEw York, Jan. 10th, 1888, 

THE event of the week is the strike in the 
anthracite regions of Pennsylvania. A coal 
famine of serious dimensions is threatened, and 
one leading authority here stated last week that 
the labour of 130,000 persons was involved. If 
the strike should ‘continue two weeks longer this 
limit will be exceeded. Very few industrial esta- 
blishments have coal on hand, and even railroad 
companies will soon need fuel. The blast fur- 
naces are running on coke, and the rolling mills 
on bituminous coal; but in the New England 
States, where anthracite is so largely used, there 
is a good deal of concern felt at the attitude of 
the strikers and their success in securing support 
to prolong the suspension. The strikers are 
anxious to arbitrate, and in this respect are sup- 
ported by the newspaper press and public senti- 
ment generally, 

The demand for copper, tin-plate, and tin has 
been rather light for a week. Stocks are large 
enough to meet the current demands, There is 
nothing new from the Calumet and Hecla mines, 
The consumption of iron and steel material and 
railway material of all kinds throughout the 
interior is quite heavy for this season. Durin 
the past week 300 miles of railroad were projec 
in short lines in Pennsylvania, Obio, and Indiana. 
Steel rails are quiet at 32 dols. on production 
of iron and steel for the tside of 
railroad material, will probably « MR the produc- 
tion of the past year. The tendency in prices is 
downward, But buyers do not seem disposed to 
take advantage of it. The heavy spring orders 
have not yet appeared. Consumers prefer to pay 
higher prices, should there be a general scramble 
for iron, as is predicted in some quarters, 











NEW COMPANIES. 
x... following companies have just been regis- 


Alboline Oil and Varnish Company, Limited. 


This company was registered on the 16th inst., 
with a capital of £25,000, in £1 shares. Object, 
to acquire the processes, assets, and goodwill of 
the business of oil and varnish manufacturers and 
dealers now carried on at Old Oak Wharf, Willes- 
den, and 164, Queen Victoria-street, in the City 
of London, by Alfred Napier Ford and Jaco 
Ayton Archer, under the style or form of the 
Alboline Oil and Varnish Company, and to under- 
take the liabilities of the said firm as from and 
after December 3lst, 1887. The subscribers 
are :— 

Shares. 
J. A. ‘om pia 164, Queen Victoria-street, E.C., 


ha ere a eee 
*A. N. Ford, 164, oo Victoria-street, E.C., 


oer ae oe ae a 1 
Clarke, yX 3 C., "193, Park-road, Crouch 
‘End, N., clerk 1 


“Captain M. Robertson, Tichford Lodge, ‘Newport 


W. White, 164, Queen Victoria- street, E.C., ‘secre- 
5 A & CO) ~ gd 
H. P’ pe Old Oak Wharf, Willesden, ‘manager 


1 
1 


oO mpany 1 
H. R Powell, 37, Josephine- “av enue, Brixton-hill 1 

The subscribers denoted by an asterisk are the 
first directors; qualification, £500 in shares. 


alndaluzia Iron, Coal, and Steel Works Company, 
Limit 
This company was registered on the 17th inst., 
with a capital of £1,200,000, in £10 shares, to 
acquire iron and coal mines, and to carry on the 
manufacture of iron and steel in Spain. e sub- 
scribers are :— 


Shai 
R. ana Sudbury, Harrow, secretary to a com- 


“TEs 1 
J. e' Piggott; 20, Caldervale- road, ‘Clapham, 

accountan ‘ 1 

W. A. Dendy, 6, ; Garfield- terrace, Wanstead... 1 

F. Coleman, 10, Storey's-gate, 8.W., solicitor 1 

S T. Hall, Bakewell, solicitor... .. és 1 

W. Horn, Batham, engineer ie Mee Take ts 1 

W. E. at Leyton 1 

1 

1 


i 8. Webb, C.E., 26, Canonbury- villas, “N. 
*, Podger, 9, Oakley-crescent, 8. W., ‘contractor 
E L. ch, i7, Edna-street, Battersea... 


The subscribers are to act as directors until the 
management shall devolve upon James Nobel, 
who is described as an ‘“‘ economist,” who will be 
chairman, with power to name the future directors, 
consisting of not less than seven nor more than 
fifteen members, holding 200 shares each. The 
remuneration of the board will be fixed by the 
shareholders. 





Belgian and Colonial Flexible Metallic Tubing 
Company, Limited. 

This rg | bey et to purchase from Neville 
Vilbart and F yalton certain Belgian and 
colonial patents granted for improvements in the 
manufacture of metallic tubing. It was regis- 
hay on the 12th inst., with a capital of £60,000, 

n £10 shares, with the following as first sub- 
sulbeten— 


Shares. 
A. H. Bacon, 39, Whittingstall-road, Fulham . 
J. 8. Coleman, Devereux-court, Temple, solicitor 
R. Hevderson, C.E., 18, Great Geo: 
8. Stephens, 16, Princess-road, N. Pheer sie 
8. Phen 82, Elsley-road, ‘Lavender- hill, ac- 


untant 
W. °*Wheeler, 20, Jennings-road, East “Dulwich, 
accountant .. 
J. W. Wheeler, 32, Oseney-crescent, “Camden: 
road, accountant oe 


The subscribers are to sppeint the first dtrestens; 


qualification, £1000 in shares or stock ; remune- 
ration, £100 per annum each. 


te 





Ducker Portable House Company, Limited. 


Tbis company was registered on the 14th inst., 
with a capital of £200,000, in £1 shares, to enter 
into and Fg _ effect, either with or without 
agr t made between the 
Ducker Portable Barrack Company, of New York, 
of the first part; William Matthew Ducker, of the 
second part; Edward McMurdo, of the third part; 
and the company, of the fourth part; to purchase 
and take over any letters patent and other patent 








om and privileges for the manufacture and use | 


inventions for iinprovements in sheathing for 
buildings or other structures within the United 
Kingdom, the Channel Islands, and the Isle of 
Man, and all or any such other countries as patents 
or concessions of monopolies may, have been, or 
may be obtained. The first subscribers are :— 


Shares. 
Wm. Powter, 72, Durley-road, Amhurst Park, 
W., secretary ie abe 
G. H. F. Newman, 3, Freegrove-road, N N., secre- 


L, aH. Benjamin, “29, ” Sandringham- ‘road, E., : 
clerk : 

E. J. Churchhouse, 60, “‘Almack-road, ‘Clapton, 
registra 1 

Chas. E, ‘Green, ‘40, ‘Wharton: street, ‘Loya- square, 


W.C., oa 1 
J. Owen, rr " sliniien: ‘street, W., hn ee 1 
J. Bennett, 10, New Steine, Brighton we Alda 1 


The number of directors is not to be ied than 
three, nor more than nine, and the first will be 
appointed by the subscribers, The remuneration 
of the directors will be 5 per cent. of the net 
profits of the company, but not to exceed a sum 
which would, on the whole, be equal to £500 per 
annum to each director. No director is to receive 
a less sum than £150 per annum, and in case of 
the said percentage of profits not being sufficient 
to pay this amount, then the same may be paid 
out of the assets of the company. 





Flameless Explosives Company, Limited. 


This company was registered on the 13th inst., 
with a capital of £150,000, in £1 shares, to trade 
as manufacturers of explosives, and for such pur- 
pose to adopt an unregistered agreement of the 
9th ult, between Hermann Schoeneweg and Wm. 
Wells Roberts. The following subscribe for a 
one-pound share :— 

Shares. 
F. T. G. Archer, 316, Southwark Park-road, clerk 1 
A. E. Burgess, 1, James-street, Goswell-road, 

stationer es 1 
W. B. Jones, 36, “Archway- -road, Highgate, ac- 

countant . 

* = Simpson, Queen- -street, Lancaster, engi- 


A. rs ‘Phelps, 20, * Sainsbury- -road, Upper: ‘Norwood, 


E. H. Chandler, 80, Fopstone-road, 8.W. ,attorney 1 
8. Arnold, jun., Ashford, Middlesex, clerk . 1 

The number of directors is not to be on than 
three, nor more than eight; qualification, 100 
shares. The first are Viscount Bury, Sir Nicholas 
Elphinstone, E. Horner, jun., Claude Monckton, 
and Frederick Pigou. Remuneration, £500 per 
annum to the chairman and £200 per annum to 
each of the other directors. The board will be 
further entitled to £200 for every 1 per cent. net 
profit above 10 per cent. per annum. 





Great Crosby Brick and Terra-cotta Works, 
imited. 

This company was registered on the 11th inst.. 
with a capital of £30,000, in £1 shares, to pur- 
chase and carry on the Great Crosby Brick and 
Terra-cotta Works, The subscribers are :— 


Shares. 
*W. C. Daniell, 20, Brown-street, easements 
Telegraph Department oe 
*“H. Shaw, Beswick, Manchester, potter - 1 
*H. Lockwood, Bradford, Manchester, contractor 1 
T. Smethwick, 26, Pall Mall, Manchester, char- 


tered accountant 1 
Ww. 2 XS orke, Withy -grove, "Manchester, produce 

bro! oa 1 

J. Smith, Withy- -grove, Manchester, “clerk .. 1 
Cc. J. Lewis, ww Brick Works, Liverpool, 

manager ee 1 


The setae divin = an anette are the 
first directors; qualification, 200 shares. The 
company in general meeting will determine re- 
™muneration. 





Johns’ Bottling and Stopper Company, Limited. 


This company was registered on the 16th inst., 
with a capital of £100,000, in £1 shares, to enter 
into and carry into effect, ‘either with or without 
modification, an agreement dated January 10th, 
1888, made between Thomas Henry Johns and 


Annie Johns, both of Colebrooke-terrace, Islington, 
of the one part, and Guy Welles Crosby, as trustee 
on behalf of this company, of the ot er part, to 
carry on the busi of facturers of bottle 
stoppers, bottlers, beer brewers, mineral and 
aérated water manufacturers, and any other 
business which can be conveniently carried on by 
the. company. The first subscribers are :— 





Shares. 
J. B. Crosby, 76, Gower-street, W.C. oe 1 
G. W. Crosby, 76, Gower-street, W.C. 1 
T. H. Johns, 13, Colebrooke- terrace i 


A. P. Morgan, 58, Glengarry-road, Dulwich, ace 
countant 1 
er © Cubitt, 23, Beaumont-road, ‘secre- . 
a Ro Dutt, Norwoodbury, New Thornton Heath, 
accountant 1 
Frederick D. Martin, 40, Ci anonbury Park South, 
N., clerk .. . * ee 1 
The number of deenene’ is ot rm om less than 
three, nor more than seven, unless a general 
meeting shall otherwise decide. The above sub- 
scribers are the first directors, The qualification 
of a director other than the above shall be the 
holding, in his own right, of at least 250 shares 
in the capital of the company. The remunera- 
tion of the directors wil] be £300 per annum, and 
an additional £100 in respect of every 1 per cent. 
dividend and bonus declared in every year over 
and above 8 per cent. per annum. 





Kilbourn Refrigerating Machine Company, 
Limited. 
This company was registered on the 11th inst., 
with a capital of £15,000, in £1 shares, to acquire 
the letters patent of John Kilbourn, of Bootle, 


Lancaster, for refrigerating machinery. The 
subscribers are :— 
Shares, 
J. A. Doran, Liverpool, engineer a ie 
J. G. Kingham, Liverpool, engineer .. .. 300 
H. H. Grayson, Liverpool, ee — 500 
D. Davidson, Liverpool, merchant .. .. .. 500 
T. Downie, Liverpool, engineer .. oe «+ 500 
W. Wallace Waterloo, Liverpool, engineer oo oe 500 
a Great Crosby, Liverpool, engineer . - 600 
K. Kilbourn, Bootle, Liverpool, engineer’ vs 1 
W. H. Webb, Bootle, — — oe 200 
W. T.C. Bruce, Liverpool . 300 


Most of the regulations wl Table A are preovry 





Palmerston Copper Mining Company, Limited. 


On the 16th inst. this company was registered, 
with a capital of £160,000, in £5 shares, to adopt 
an agreement to be made with Gustav Franc for 
acquiring mining property in Australia, The 
subscribers are :— 


Shares. 

E. J. Carson, Surbiton Hill vanes we 1 
W. Robinson, Belvedere 1 
R. H. Browne, | 7 
H. L. Hawkes, 39. iranda-road, N * clerk . ; 1 
W. R.C. Moore, Palmerston- Sendingh. accountant 1 
1 


J. on 5, De Vere es merchant 

W. H. Walmisley, Had nd — Bowes Park, N 
Phat a ee . we 
The number of Sates is — to be less than 

three, nor more than nine ; the subscribers are to 

appoint the first; qualification, fifty shares. The 

remuneration of the board will be £1400 per 

annum. 


oe 


Willans and Robinson, Limited. 


This is the conversion to a company of the 
business of Messrs. Willans and binson, of 
Thames Ditton, mechanical and electrical engi- 
neers, boilermakers, iron and metal founders, 
launch and shipbuilders. It was registered on 
the 12th inst., with a capital of £200,000, in £50 
shares. The subscribers are :— 


*P, W. Willans, Frimley Lock, aia engi 
neer nae 

*M. HL Robinson, Surbiton, “engineer 

*Sir J. C. East, Bart., Maidenhead . 

*E. L. Scott, Salters “Hall, St. Swithin's-lane 

G. J. Dou las, Thames Ditton eee 

J. C. Peache, Thames Ditton, engineer .. 

Percy A. Low, Long Ditton, engineer .. 

The board of managers is not to be ies than 
three, nor more than seven; qualification, fifty 
shares; the first are the subscribers denoted by 
an asterisk; remuneration, £1200 per annum, 
with an additional £200 for each £10,000 paid-up 
capital beyond £100,000. 


hares, 


ek tl 








NEW SLUICE-GATE AT LA 
ROCHELLE.? 
By J. J. DA SILVA FREIRE, 


TuIs gate is placed at the head of the arched 
sluiceway leading into the tidal basin of the port 
of La Rochelle, and is used for the sluicing cpera- 
tions carried out at lowtide. It has been specially 
designed to be raised with as little difficulty as 
possible, under the pressure of a head of water on 
one side of it. The head of water is 16ft., and 
the surface of the gate 64} square feet, so that 
the pressure on the sliding gate may attain 234 
tons. The sluiceway is 9ft. 10in. wide, and 6ft. 
10}in. to the springing of the semi-circular arch 
which covers it; but as the semi-circular portion 
of the sluiceway is closed by a fixed panel on the 
upper side of the gate, the gate has only to close 
the rectangular portion of the sluiceway. The 
gate is of iron, and rests on each side against cast 
iron slides fixed into a groove in the masonry of 
the side walls, and in the centre against a steel 
channel-shaped upright, in the centre of the 
sluiceway, by means of two cast iron rollers, one 
near the bottom, fastened to the gate, and the 
other near the top, connected with the upright. 
The rollers are arranged in pairs, one on each side 
of the gate, for the head of water may be 
reversed, and then the gate rests on the opposite 
pairs of rollers. Full details are given of the 
various parts of the gate. A double-handled 
winch raises the gate by means of a screw. The 
gate weighs 1 ton 15 cwt. 48lb.; it can be easily 
lifted by one man when not subjected to pressure ; 
at average tides, it can be lifted in a few minutes 
by four men; but at high spring-tides six men 
take twenty minutes in accomplishing the opera- 
tion. 








SoutH KENsiIncton MusruM.—Visitors during 
the week ending January 21st, 1888: — On 
Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m.; Museum, 7155; mercantile 
marine, Indian section, and other’ collections, 
2558. On Wednesday, Thursday, and Friday, 
admission 6d., from 10 a.m. to 4 p.m.: Museum, 
763. Mercantile marine, Indian section, and other 
collections, free, 2234. Total, 12,710. Average of 
corresponding week in former years, 14,433. 
Total from the opening of the Museum, 
26, 196,042. 


U.S. Navy DEPARTMENT INVESTIGATIONS. — 
The Washington correspondent of the N.Y. Times 
— ‘‘There is some prospect of a stir-up in the 

Navy Department before long that may show that 
Secretary Whitney has had some grounds for 
suspicion regarding the dealings of his bureaus 
under former Administrations, and which were 
perhaps continued to some extent after he took 
charge. He not long ago detailed several clerks 
to go over the bureau books. They got as far as 
the Bureau of Steam Engineering, and there they 
stuck. It was discovered that the affairs of the 
bureau had been conducted in an exceedingly 
loose manner. Appropriations for the same pur- 
pose were made in several bills, and double and 
even triple allowances were in many instances 
secured. The appropriations for stationery, in 
the opinion of the investigators, give good reason 
to suppose that the bureau officers of several years 
ago have well stocked libraries at their residences. 
These findings of the detailed clerks soon had 
their effect on the Secretary. He removed Chief 
Clerk Smith from the bureau, fearing that he 
handicapped the investigation. He has taken 
still another move in the case, which indicates a 
desire to dig deeper into the old transactions of 
the bureau. This move was an offer of the chief 
clerkship to Mr. Julius J. Feeks, now employed 
on Staten Island by the Agricultural Department. 
Mr. Feeks not long ago resigned a place as chief 
clerk of the Construction Department of the New 
York Navy yard. He is a man of executive 
ability and a good Democrat. The Secretary has 
confidence in Mr. Feeks. If he accepts the office, 
he and Mr, Fletcher, Mr. Whitney’s new private 
secretary, will work together.”"—U.S. Army and 
Naty Journal. 





1 “ Proceedings ” Institution of Civil Engineers. 





THE PATENT JOURNAL. 
Guineas fa Se Seeet of the Commissioners 0 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
ae e and addres of the communicating party are 


ns January, 1888. 
- Sse Gitt Macuines for Fiax, &c., J. Brown, 
t. 


586. Looms, A. Clegg, Manchester. 

537. Securine Box-.ips, E. J. Tonks and G. Burden, 
Birmingham. 

538, Canenanes Cases, M. Mullineux, Manchester. 

539. Spurs, J. M. Fletcher, Cheadle. 

540. ELectric BALLOON PLEASURE CARRIAGES, T. Need- 
ham, Huddersfield. 

541, Navvies, J. E. Gill, Farsley. 

542, SAFETY Fuss, | F. J. Shand, Dp 

543. SEWING Macuine, F. W. Rawston and J. Chap 
Manningham. 

544, Curine Stinxine Casks, J. Oxley, Frome. 

545. Cuarr-cutrers, C. Turner, Nottingham. 

546. Fastener for Winpows, &c., U. C. 





Wright, 


mdon. 

547. Corton Seep O11 Foors, R. Hunt, Liverpool. 

548. AtaRM AppPaRaTUs for BicycLes, A. Nicholas, 
Birmingham. 

= DyYNAMO-ELECTRIC GENERATORS, J. Blackburn, _ 
550. Pommecarsoer of Corroy Seep Ow, R. Hunt, 


Liverpoo! 

551. a Tipped Lamp Wicks, E. R. Morris and 
Cc. P. , London. 

552. ‘Sheen J. H. Fletcher, Manchester. 

553. Rartway Trucks, R. L. Johnson and A. Boots, 
Eastbourne. 

554. VentiLators, D. Burns, Carlisle. 

555. Musicau Tops, J. Whiteley, Bolton- le-Moors. 

556. Kegpinc Coot Butter, CHEESE, &c.,C Kempton, 


London. 
557. Enorne for Inpicatino Wine, &c., F. G. Tolhurst, 


ndon. 
558. Recorpine Fares on Tramcars, &c., F. Hornby, 
verpool. 
559. Supportinc Situpinc Wixpows, &c., H. A. Ivatt, 
London. 
560. Prosectites, A. E. Barthel and J, C. A. Moller, 
London. 
561. TorLeT or WasH-HAND Basins, E, A. Brownfield, 
mdon. 
562. Kitw for Drying Matt, Hops, &c., R. Free, 
mdon. 
563. Fotpinc Cuarrs and other Seats, V. Shotton, 
London. 
564. Inpicatinc STRENGTH of Brine, W. Bodenham, 
Birmingham. 
565. Rereasine the Traces of Horses, A. C. Russell, 
‘irming! 
566. SPRINGS for Locks, Latcues, &c., T. Le Poidevin 
Guernsey. 
567. Cots, W. Parrott, London. 
568. Bureau, E. Kahn, London. 
569. Gas Recorper, W. Hedick, Breda. 
570. Proputsion of CarriaGes, V. 
London. 
571. Manures, F. I. R. Seaver, London. 
572. Surrt Stups, H. Forman, London. 
578. HorsEsHog, R. W. Pyne, London. 
574. Traps, W. J. Balk, London. 
575. Taeatres, J. Sheppard, London. 
576. Stoppers for CHamMpaGNeE, &c., Borries, H. P. 
Capreol, London. 
577. CapsuLes for Necks of Botties, C. Cheswright, 
London. 
578. SpeaKING TuBEs, F. Moore, London. 
579. Eccentric, 8S. Walkden, London. 
580. Reversinc Ro.iiine MILxs, H. Sack, London. 
581. WasHinc Macuines, T. E. Thickpenny, London. 
582. Lamp or Apparatus for PHotocrapuHine, T. H. 
Redwood, London. 
583. Composine of PRINTING Tyre, G. H. Hughes, 
London. 
584. Supptyrnc Raitways with Execrricity, W. L. 
Madgen, London. 
585. PAPER-MAKING Macuines, H. Hoeborn, London. 
586. Fasteninc for Neckties, O. Imray. —(N. P. 
Peterson and K. Larsen, Denmark.) 
587. Castine of Mera Incots, W. Becker, London. 
588. Bucktes for Straps, &c., W. Gries, London. 


14th January, 1888. 


589. KitcHen Rances, R. Beecham, Londor. 

590. Lisraky InpicaTors, J. 8. Brodie, Whitehaven. 

591. Bett Fastener, T. C. Sargeant, Northampton. 

592. SeEaMLEss WaTERPROOF Dress SureLps, P. M. 
Matthew, jun., Edinburgh. 

593. ConrrRoLLinc Suprpty of Steam to Enarnes, A. 
Johnson and W. P. Green, Bradford. 

594. Steam GENERATORS, B. H. Thwaite, Liverpool. 

595. Brakes for VeLocirepes, &c. J, A. Fallows, Man- 
chester. 

596. Preventine the Rattiine of Winpows, &c., C. 
or te Coventry. 

PANTAGRAPH ENGRAVING Macuines, G. Moulton, 

“os 

598. StorrerinG Bott ies, R. Jones, Oswestry. 

599. CurTaIn Hook or Pry, H. and W. Munslow, Bir- 
mingham. 

600. Hor Arr ENGINE or AEROTHERMIC Motor, J. Y. 
Johnson. —(Lucien Genty, France. 

601. Enctne VaLve Gear, 8. Hallam, H. Stevenson, 
J. Webb, and F. W. Ewen, Manchester. 
2. DETERMINING ACUTENESS of Vision, A. Clarke, 
Dublin. 

603. PREPARING FULLERS 
London. 

604, Hoor Picks, F. H. Dolman, Birmingham. 

605. Domestic Fire Grates, C. A. Brunnschweiler, 
Manchester. 

606. Fitters, W. A. Nicholl, Halifax 

607. TREATMENT of Acip Resipuums or Tars, C. Rave, 
Liverpool. 

608. CLutcH Apparatus for Hoxtpinc Straps, &c., 
D. H. Stubbs, Liverpool. 

609. Bones of EvectricaL Circuits, A. Berghausen, 


D. de Stains 


Eartu, C. R. Dames, 


any. 

610. oo of METALLIC Corriys, S. Morecroft, 
Birmingham. 

611. Meta Tir HeeEt Pieces for Boots, &c., E. Stamp, 
Northampton. 

612. TurNinc Heaps, &c. 
Glasgow. 

613. PREVENTING EXPLostons in KEROSENE Lamps, 
C. Trench, Boston, U.S 

614. CAMERA Dark Suipes, J. Brown, London. 

615. Stoppers for BoTr.es, es Tabrar, London. 

616. PHONOGRAPHIC Apparatus. A. G. Brovkes.— 
(CW. W. Jacques, United States.) 


of Barres, 8. Wright, 


617. Doa Biscuits, C. J. Rotherham, London. 

618. AIR-cUSHION WaTeR Tar, W. Fraser, Bir- 
mingham. 

619. Sewinc Macaines, E. Bottcher, London, 

620. AUTOMATIC THREAD REGULATOR, E. Boittcher, 
London. 

621, Jomusina Leap Pirss, F. Jewell and W. Mak, 
London, 

622. ORNAMENTING ViTREOUS SuRFaces, A. Jones, 


ndon. 
623, THERMO-ELECTRIC ELEMENTS, R. J. Giilcher and 
J. Pintsch, London. 
624. ComBustIoN oF Liquip Hypro-carsoxs, W. M 
Chinnery and P. Tarbutt, London. 
625. TRICYCLEs and Bicyc.es, T. W. Moore, London. 
626. Datinc and NUMBERING Stamp, W. Stobbs and 
G. Grant, London. 
627. APPLIANCES for Hotpinc UmBretias, &c., H 
eae London. 
. Gas Lamps, C. M. Walker, London. 
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629. CaucuLatTinc Macarves, M. Mayer, London. 
130. Vatves, W. K. Andersen, London. 
631, Lamps for Ramways, &c., J. Thorne and E. B. 


. jon. 

632. Magazine or Repeatinc Frre-arms, F. Mann- 
licher, London. 

633. Dyxamo-E.ectric Macurnes, C. r, London. 

634. Lirepoat, W. W. Parker, Richmond, U.S. 

635. Brctiarp Tasies, E. Green, London, 

636. CrucrBie, W. S. Simpson, London. 

637. Crcar Tuses, W. H. Barker, London. 

638. Gas Hammerine, &c., Macuines, C. W. Pinkney, 
London. 

639. Gas Rivettine, &c., Macuines, C. W. Pinkney, 
London. 

640. Rearine &c., Oviranovs Anmans, J. Sinclair, 
London. 

641. Fuses, W. George, London. 

642. Exrractine Juice from Sucar Canes, E. Easton 
and 8. Hoyland, London. 


16th January, 1888. 


643, Corks, A. S. Robinson, J. W. Narraway, and A. 
Pullan, London. 
7; Rore Wseets, F. W. Wetherell, Stockton-on- 
‘ees. 
= Ur-takinc Motion for Looms, J. Mathieson, 
ennwer 


646. Merat Perroratinc Livers for Sewine, W. 
Pickard, Leeds. 

647. Tuse Sare.p, H. J. Lange, London. 

648. Inx, C. P. Dimitry, New Orleans. 

649. Spike for Boots, A, T:, and V. Ashall, High- 


green. 

650. Couptines for Ramtway Veuicies, J. Crabtree, 
London. 

651. EDGE-PLANING Macutnss, J. B. Parker, Glasgow. 

652. Fiance Pires, F. Herbert, J. E. Jordan, and C, 
G. Jordan, Newport. 

653. Feepers of Gatiine Guns, R. Evans, Newcastle- 
on-Tyne. 

654. Sautrie Cuecks, J. Marshall, Halifax. 

655. Coat-ceTtrnc Macuinery, 8. 8. Skipton and O. 
Y. Rhodes, Halifax. 

656. - ‘epunereneees Enotnes, J. Hargreaves, Liver- 

ob. Rertacies Pov.tices, A. Anquez, London. 

658. VaLvEs or Taps, J. O. Jackson, Manchester. 

659. Preumatic Speakinc TvseEs, H. P. Dunn, Datchet. 

660. Rotary Pumps, J. W. Briggs, London.—(W. 
Barber, United States.) 

661. Rereatinc Watcues, A. Lugrin, London. 

662. Srrrkrsc Mecuanism of Rereatinc WaTcHEs, A. 


—— London. 
663. Brakes for Peramsctators, &c., G. Matthews, 
Malden. 


664. Evecrricat Lamp, F. J. Lovett, London. 

665. Metar Stampinos, G. A. Dick, London. 

666. Sarety Fuses, W. Bennetts, London. 

667. Composition for FusisLte Cements, M. Mackay, 
London. - ¢ 

668. Extract of Tea, G. Christopher, P. Cooper, and 
R. W. Leftwich, London. 

669. Ro.iine, &c., Grass, W. Ide and J. Love, London. 

670. Automatic Boxes for De.iverrnc Sweets, &c., 
E. Thompson, London. 

671. Locx Nut, R. Clay, London. 

672. Lire-savine Rarts, H. E. Newton.—{G. Allmann, 
New Zealand.) 

673. Am Iyuets for Sewers, &c., E. 8. McClellan, 
London. 

674. Fastentnecs for the Busxs of Stays, &c., H. M. 
Knight, London. 

675. Pistons, D. J. Morgan, London. 

676. DisuLPHo and Dicarso Acips, L. Paul, London. 

677. Ammunition, G. Quick, London. 

678. Distemper Co.tours, J. Nipper, London. 

679. Grass TiLes, J. Haley, London. 

680. Snap Hooks, J. F. Seears and H. E. Kelley, 
London. 

681. Type-writrxc Macurnes, H. H. Lake.—(D. Allen, 
jun., United States.) 

682. Supptyinc WarTer to WaTeR-cLosets, E. Gotto, 
F. Beesley, and J. Reid, London. 

683. ANTI-CoRROSIVE Composition, W. C. A. Holzapfel, 
Newcastle-upon-Tyne. 

684. Sears, J. W. Banner, Watunga, United States. 

685. Pressinc Straw, &c., T. Watson and J. Starkey, 
London. 

686. Merat Incots, H. H. Lake.—{J. Jllingvworth, 
United States.) 

687. Acips, C. D. Abel —(The Actiengesellachaft fur 
Anilinfabrikation, Berlin.) 

688. Ien1TINc Apparatus, C. D. Abel.—({The Gas Motoren 
Fabrik Deutz, Germany.) 

689. AvuTomaTic SaLe of Artictes, H. H. Kinzett, 
London. 

690. Liresoat, J. A. Aniello, London. 

691. Measvrinc Liguips, 0. Martinson, London. 

692. Extractine Copatt from Ores, A. M. Clark.— 
(La Société Anonyme de Produits Chimiques Etablisse- 
ments Malétra, France.) 


lith January, 1888. 


693. TREATMENT and Disposa. of Sewace, W. Blizzard, 
Tettenhall. 

694. Nose-Bacs, E. Willigerod and L. Neresheimer, 
London. 

695. CoRRUGATED Bor_er Fives, &c., H. P. Fenby, 
Farnley. 

696. Propetiers for Boats, &c., T. Varley, Keighley. 

697. Vatve Gear of OscitLatine Eyornes, W. Sisson, 
London. 

698. Hotper and Switcn for Exvectric Lamps, R. 
Cornthwaite, Bradford. 

699. Groats for Pottsninc Wueat, &., W. Hay, 


Ww. 

700. Treatment of PuospHates of Atumuna, C. F. 
Claus, Mumbles. 

701. Ostarninc Rotary Coytinvovus Motion, H. A. 
Stuart, Bletehley. 

702. Hotpixc and Disrrisutine Ors, &c., G. A. J. 
Schott, Bradford. 

703. Contixvous Ratcuet Brace, G. Oldfield, Leeds. 

704. Governors for Musica Boxes, H. 8. T. Biscoe, 
London. ~- 

705. TeLepnone, L. E. Percy, London. 

706. Tea-KEeTTLEs, H. Gent, Croydon. 

707. Ink-pots, H. Fordham, London. 

708. CHutorate of Potasn Petters, F. and W. F. 
Wyley, Coventry. 

709. CLosinc OpeninGs in Seats of WaTER-CLOSETS, G. 
Biicken, Paris. 

710. Rice Huiimc and Cieaninc Macuinery, the 

can pany and T. Dale, London. 
™/. Pennotpers, &c., H. de H. Haig, Newcastle-on- 


'yne. 
712. Drivixe Crary for Bicycies, &c., J. Brookes, 
H. J. Brookes, and R. Green, Smethwick. 
713. Voiraic or GaLvanic Batteries, T. Coad, London. 
714. Compensatinc Roapine used on Raitway Ports, 
&c., J. Harrison, Hyde, near Manchester. 
7. Gas Propvucers, J. Noble, Middlesbrough-on- 
ees. 
716. Reoenerative Furnaces, J. Noble, Middles- 
brough-on-Tees. 
717. Ratrway Foo Sicnatuisc, J. W. Jardine, 


sley. 
718. Exrectric Batteriks, E. Guitton.—(M. Sappey, 
France.) 
719. Mrxtno Macnrnes, A, J. Boult.—(R. B. Westbrook, 
United States.) 
720. O11 Patntixes, W. P. Thompson.—(K. C. Schnitge?, 


russia.) 
721. Rotter M1115, W. P. Thompson.—{J. A. McAnulty, 
United States.) 
722. Cicar-HoLpERs, J. B. G. Peters, Liverpool. 
723. Cnarotna and Drawine Gas Retorts, J. West, 
London. 
724. Marxine Strip for Bortermakers, &c., A. Hig- 
7 athamm 


K * 
725. Type-writinc Macaives, M. Hearn, London. 





726. Borrte Guarp and Sune, J. W. Knowles, 


on. 
727. THermo-pynamo Evectric Macuines, R. Ken- 
nedy, Glasgow. 
728. Recovery of Sutpaur from Back Asn Waste, 
&c , H. Grimshaw, Manchester. 
729. Evecrric Batrerigs, D. Soqubart, London. 
730. Paper Baas, A. Weidenbusch, London. 
731. Trp Wacons, W. H. and T. J. Rickard, London. 
732. Smapes for Licuts, J. F. Hoyne, London. 
733. CHANNEL Bar, J. Sanderson, London. 
734. Gatvanic Batrerirs, J. Noad, London. 
735. Toot Capinet and Bencu, R. Melhuish, London. 
736. Apze or Cutrer Brock, C. 8. Worssam, London. 
737. AGGLOMERATED Fvet, E. Schoop.—(M. Jouan- 
nique and Co., France.) 
738. Firrmscs for Hyprostatic VENTILATING APPA- 
ratus, H. R. Smart, London. 
739. Roorre Tires, B. Suart and H. Hanwell, London. 
740. Roors, J. E. Grosjean, London. 
741. Woop Larus, H. G. Gear.—{ The Coleman Grooved 
Lath Syndicate, United States.) 
742. Tannino Hips and Skins, L. A. Groth, London. 
743. Boox-cases for Lipraries, R. B. and W. H. 
Raffies, London. 
744. Posts, R. Wright, London. 
745. Manvuracture of Casks or BARRELS from PaPeEr, 
A. Brab, London. 
746. Putters and Drums, A. B. Perkins, London. 
747. Here Rs for Boots, &., A. J. Ward, 
London. 
748. Priytine and Brypinc Books, H. H. Lake.—(2. 
Worthington, United States.) 
749. Spootinc Macutnes, H, H. Lake.—(@. H. Wilkins, 
United States.) 
750. Evecrric Raitways, H. H. Lake.—(D. G. Weems, 
United States.) 
751. Unnircaine Horsss, F. Rieger, London. 
752. Heatrsc Rattway Carriaces, T. R. White, 
London. 
753. ges Scissors and Fite, C. P. Hawley, 
mdon. 
754. Fasteninc Devices for the Licatures of 
Packaces, &c., C. P. Hawley, London. 
755. Wixprne Yarns, W. T. Stubbs and J. H. Stubbs, 
Manchester. 
756. Treatinc CrusHED Grarn, J. E. Prenez, London. 
757. Baxrne Tin, H. W. Hart, London. 
758. Cooxrnc Meat, &c., H. W. Hart, London. 
759. Boots and Suoss, W. Howard, London. 
760. Firevicuter, W. H. Smith, A. Smith, and J. A. 
k, London. 
18th January, 1888. 
761. Rerricerators, T. J. Rayner, London. 
762. Rattway SIGNALLinG, W. Birley, Sheftield. 
763. Wire Rotiine, W. Watts, Sheffield. 
764. Testinc the Workinc Pressure of SteaM BoiLers, 


. Munro, Liverpoo! 

765. Nicut Crock, E. L. Gyde, Birmingham. 

766. ButTton-HOLE CuTTER for Sewinc Macuines, A. 
Anderson, Glasgow.—{ The Singer Manufacturing Co., 
United States.) 

767. Recovertne Try, M. N. d’Andria, Liverpool. 

768. Benpine Steet Bars, R. Duncan, Glasgow. 

769. Wap Socket, A. Hewitt and A. Jackson, Bir- 


ming! > 

770. Bors, Rrvets, &c., T. Woodhead, Bradford. 

771. Cake from Om Sreps, T. McDonald, Halifax. 

772. Dres for Currryc and Forminc Sueet Brass, W. 
R. Comings, London. 

773. TR1pLe Expansion Enoines, P. M. Justice.—(M. 
T. Davidson, United States.) 

774. Loom Reeps, J. Yeadon, Bradford. 

775. Steam WHEELs as Morors, J. Willis, Sheffield. 

776. Proputsion of Sxips, W. Bowman, Glasgow. 

777. Compine Woot, G. Smith, Bradford. 

778. Prixtine Frame, G. F. Metcalfe, Leytonstone. 

779. Saors for Horses, &c., C. J. Jutson and F. A. 
Poupard, London. 

780. Pixs for Broocues, &c., W. J. Mayell and A. R. 
Molison, Swansea. 

781. Topacco-sMokinc Pires, R. Bland and F. W. 
Thorp, Hull. 

782. NuMBERING, &c., Property, E. Lightowler, Birk- 


ie. 

783. Construction of Gas-ENcINEs, J. Smith, Man- 
chester. 

784. AvromaTic SPRINKLERS or FIRE-EXTINGUISHERS, 
T. Dutton, Manchester. 

785. Automatic Lock, 8. Hurst, Manchester. 

786. PorTaBLe Conservatories, &c., F. Buckland, 
Tottenham. 

787. ‘oe the Heaps of Nais, F. Myers, Liver- 


pool 

788. Propucinc Oxycen and Nitrrocen Gases, H. 
Tipping, London. 

789. Transrormers for Distrisutisc Execrricirty, J. 
A. Kingdon, London. 

790. Batrery of Steam Generators, J. Blum, London. 

791. Junction Boxes, R. A. Scott, London. 

792. Sevr-actinc Mutes, J. and L. May, London. 

793. Mitre PLaninc Macutnz, G. T. Webster, London. 

794. Puncuine Hoxes through Crowns of Hats, J. H. 
Pickles, London. 

795. Compounp VALVE, J. J. Walker, London. 

796. Borries, T. Reade and A. E. Shaw, London. 

797. OBTAINING ARTICLES in ExcHance for Coin, R. 
W. Vining, London. 

798. OBTaINtNG ARTICLES in Excuance for Cory, R. W. 
Vining, London. 

799. Secr-actinc MEaT-BasTER, M. Brown, London. 

800. Automatic Swine Heap, D. C. Carmichael, 
London. 

801. Twist-Lace Fasrics, J. and J. Smith, London. 

802. VenTILaTING Sewers, F. Winfield, London. 

803. Batance RiFLe and Gun Sicuts, A. Nicholls, 
London. 

804. Evecrric Cocks, M. Pulvermann, London. — 
(C. Bohmeyer, Germany.) 

805. Wrappinc of Boxes, &c., E. G. Scott and F. W. 
Scott, jun , London. 

806. Tea Cosies, H. T. Newbery and H. Moore, London. 

807. Currer Bars, J. Hacking and J. W. Hacking, 
Manchester. 

808. ExTincuIsHeEr for Lamps, J. Hinks, London. 

809. Fastenrnos for Doors, &c., W. H. Tonks and J. 
Burn, London. 

810. Screw Spanners, J. Chatwin, London. 

£11. Stirreners, L. A. Gavard, London. 

812. InpicaTine the Force of a Brow, H. H. Leigh, 
London.—(A. Tumler, Germany. 

813. Fire Stove ORNAMENT, T. W. Woodhouse, London. 

814. Manvuracture of Copper, &c., PLates, P. Jensen, 
London —(F. W. Martin, Paprerta of France.) 

815. Sutps’ Sicxat Lamps, H. Defries, London. 

816. CemLincs and Watts, W. E. Gedge.—({C. 0. Klie- 
mand, Sarony.) 

$17. Heatinec Water, B. Verity, London. 

818. Mountines for Guxs, W. Anderson, London. 

819. Carvinc Forks, E. I. White and F, H. Mansfield, 
London. 

820. Borpers of Picture Frames, G. Kriiger, London. 

821. Ramway Sicnatiinc Arparatus, J. H. Rose, 
London. 

$22. Brakes for Venicres, H. J. Haddan.—(/. F. and 
F.C. Reimer and P. Kocnecke, Germany.) 

823. Musicat Boxes, A. Schmidt, London. 

824. Dryino Leaves of the Tea Prant, &c., A. H. B. 
Sharpe, London. 
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$25. Taps, 8. Hudson, Bradford. 

$26. ComBinaTion of Metats, W. Kington, Bir- 
mingham. 

827. Automatic CHRoMATROPES, R. Rayner, Hull. 

828. CLEANING-ouT Topacco Pipers, G. White, London. 

829. Frre-escares, A. Wylde, Southampton. 

830. Automatic TILTER, W. Pe 

831. Pacino for Steam Enornes, R, Baird, Glasgow. 

832. GARDEN Syrincgs, J. C. Threadgold, Luton. 

833. ABATEMENT of SmokE, H. J. Newcome, Shenley. 

834. Butron Fastener, J. Adie, Birm' a 

835. BraceLet and Purss, C. R. Ric! , London. 


836. Workinc Corts Vatves of Steam Enatnes, W. 
Sharples, Manchesster. 

837. Rariway Sienaus, F, Hibbert, Hyde. 

888. GaTHerine, &c., Raty-water, R. C. Sayer, 
Bristol. 

839. Sprino AtracuMEnt, A. W. Robertson, London. 

840. Mountine Hoppy-norsss, &c., R. Hill, Rochdale. 

841. TupuLar Lanterns, J. Lind, Live 1. 

$42. Feep Vatves for Stream BoiLers, T. Dale, Kirk- 


caldy. 

843. SEL¥-openinG and Suutrine Lip or Cover, J. 
Smith, Deptford. 

844, Compounp Steam Enornes, H. Lindley, London. 

845. VeLocipepes, 8. I. Samuel, London. 

846. Kyrrrina Macuings, L. A. Groth.—(@. F. Grosser, 
Germany.) 

847. Disinrectant Container for Drains, G. F. 
Restall, Bournemouth, 

848. — for Penno.pers, &c., E. A. Thomson, 

mdon. 

849. Fisnine Tackie, W. and J. J. Hardy, Londan, 

850. Weer Guarp, J. 8. es London, 

851. Liseratine Horses, &c., in Case of Fire, G. J. 

y. London. 

852. MANTELPIECES and Fenpers, J. Reed and T. 
Kennedy, London. 

853. Transmittine Motion, C. A. Thuron and V. L. M. 
Renard, London. 

854. Srretcursc Trousers, A. and B. Ramsden, 
jun., London. 

855. Guarps for Revotvine Suarts, W, Fox, London. 

856. Frreptaces, F. A. Herbertz, London. 

857. Propucinc OxyoeEs, &c., Gases, E. B. Ellice- 
Clark and L. Chapman, London. 

858. Srtent Door Fastener, A. Sieber, London. 

859. Cioran Sreaminc Macuines, A. Struthers, 

‘ow. 

860. Propucine Corp, &c., A. Conacher and 0. L. 
Williams, London. 

861. CarRiaces for Common Roaps, J. Joice, London. 

862. Automatic Extincutsuers for Panarrin Lamps, 
E. G. Leeman, Liverpool. 

863. Sprsnive and DouBiine Macurnes, G. Bernhardt, 


ndaon, 
864. Saucerans, &c., J. L. Dubois and J. Webster, 
London 


865. DisPLaYING ADVERTISEMENTS, J. Forster, London. 
866. Permanent Way of Tramways, G. Lingley, 
London. 
867. Pants, &c., J. 8. Wells, London. 
868. CLEanmnG Topacco Pipes, H. A. Fleuss, London. 
869. — Sprinvies, T. Hooper, and 8. G. Moore, 
mdon, 
870. Oxipe of Iron Pioment Cotovur, A. Crossley, W. 
ham, P. P. Mosley, and W. H. Haynes, London. 
87l. Evaporation of Ferrous SULPHATE SOLUTION, 
A. Crossley, W. ham, P. P. Mosley, and W. H. 
Haynes, London. 
872, Sreves, H. Simon, London. 
873. Exvectric Ienitinc Apparatus, L. Hen and R. 
Weinmann, London. 
874. Reparrine Evecrricat INcANDESCENT Lamps, 
F. H. Judson and W. J. Woodward, London. 
875. HotLow Prosectives, M. Gledhill, London. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 


372,823. Gun Mountinc ror Frecp ARTILLERY, 7. 
Nordenfelt, Westminster, England.—Filed May 26th, 
1887. 


te 
Claim.—(1) The combination, in a gun mounting, of 
the trail, the cross-head or fork piece carried by hori- 
zontal trunnions, the cradle pivotted vertically upon 
the cross-piece, and the gun sliding longitudinally in 
the cradle, substantially as described. (2) The com- 
bination, in a gun mounting, of the trail of the gun 








carriage, the horizontal slide on the limber in rear of 
the axle, the spring or ine pressing the slide rear- 
ward, and the pin or pintle coupling the trail with 
the slide, substantially as described. (3) The com- 
bination, in a gun mounting, of the trail, the horizontal 




















i 
in coupling the trail with the slide, and 
ing brake blocks moving with the slide, and when the 


springs are compressed apply them to the wheels 
o the limber, substantially hy BA 


slide, the spring or springs acting aga nst the slide, the 
e. arms 'o 








3'72,327.—APPARATUS FOR Propvcina CoLp, R. P. 
Pictet, Geneva, Switzerland. —Filed July 81st, 1886, 
Claim.—(1) In a machine of the class, described, the 
combination of the follo’ instrumentalities : a re- 
frigerating tank, a series of independent coils arranged 
therein, a condenser, a series of independent coils 
arranged therein, a erg connected, respec- 
tively, with the terminal of the coils of the re. 
frigerating-tank and with the initial of all the coils of 


the condenser connections for connec the terminals 
of all the coils of the condenser with the initials of 
all the coils of the refrigerating tank, and a collecting 
chamber interposed in said ti for collecti 





the non-liquefiable gases, and constructed to allow of 
the escape of the same without allowing any of the 
frigorific agent to escape therewith, substantial as 
and for the purpose specified. (2) Ina of the 
class described, a gas chamber interposed.in the path 
of the liquid frigorific agent between the condenser 


hi 



































and refrigerator for collecting the nen-liquefishie 
gases, and a coding medium surrounding the said 
chamber, substantially as described, for the = 
specified. (3) In a machine of the class described, the 
combination, with the refrigerator and the condenser 
coils, of a valv chamber connected with the 
terminal of the condenser coil and arranged within the 
condensing tank, and a feed pipe connected with the 
refrigerator coil and extending into the chamber 
to near the lower end thereof, substantially as and for 
the purpose specified. 

.336. Meta. Moup ror Castinc Steet WHEELS, 

W. Sellers, Philadelphia, Pa.—Filed June 8th, 


1886. 

Claim.—(1) In combination, a metal mould provided 
with a movable unnulus and adapted to the casting of 
steel wheels, a baked sand core, and devices for guiding 
and thrusting said core into the mould from its under 
side substantially as described. (2) In combination, 
a metal mould provided with a movable annulus an 
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with a sinking head space and adapted to the casting 
of steel wheels, a baked sand core, and devices for 
1iding and thrusting said core into the mould from 
fis poe be side and up to the sinking head 5) after 
said mould and its sinking head space have been filled 
with molten metal, substantially as and for the pur- 

poses described. 
372,637. Covetinc ror ELEcTRIC oR OTHER WIRES, 
F. 8. Pond, Woonsocket, R.l.—Filed August 13th, 


1887, 

Claim.{1) An electric-wire coupling consisting of 
two clamping pieces provided on their meeting sur- 
faces with venietesing grooves to receive and hold the 
ends of adjacent wires, one section having openings at 
right angles to said grooves to receive the bent ex- 
tremities of said wires, and a single screw binding the 
clamping pieces together between the wires, substan- 


(372,637) 
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tially as specified. (2) The combination of the wires 
A, having the bent ends a, the section Bl, provided 
with De wom E, the section C, provided with grooves 
Eand channels F, and the screw D, passing trans- 
versely through openings in the sections between th 
wires, the opening in the section C being tapped to 
engage the screw, substantially as specified. 








Erps's Cocoa,—GRATEFUL aND ComfortinG.—"' By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
Selected Cocoa, Mr. has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may by 
gradually built up until s' enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may escape many a fatal shaft be 
conpings ourselves well fortified with pure blood and a 
ip nourished frame." — Civil Service Gazette 

le with boiling water or milk. Sold only 


pl 
in packets w vers, labelled—“ James Errs & Co. 
Hicncnopathis Ehemists, London. "_TADVT.] 5 
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THE METRIC SYSTEM. 
By Pror, A, G. GREENHILL, 


Tue fundamental measures of the Metre and the Kilo- 
gramme as units of length and weight are now so firmly 
established as part of our modern civilisation that it 
cannot do any harm to the extent of unsettling the minds 
of scientific or practical men if we make a few remarks 
on certain defects avoidable at the outset of its invention, 
by which the Metric System could have been made much 
more useful and cosmopolitan in its character. 

For scientific purposes the introduction of the C.G.8.— 
i.e, centimetre, gramme, second—system of units, with the 
derived absolute units of the dyne, erg, watt, ohm, volt, 
ampere, &c., has been of extreme use in giving a cosmo- 
politan character to all measurements, particularly of 
electrical quantities, now of such practical importance. 

Maxwell says that the symbols of modern civilisation 
are the foot rule, the pound weight, and the chronometer; 
or, in the metric system, the metre rule, and the kilo- 
gramme weight. It will be noticed that the division of 
the mean solar day into twenty-four hours, each of sixty 
minutes, and each minute of sixty seconds, is universal ; 
and the attempt to change from this sexagesimal division 
of time to the centesimal division was a failure from the 
outset. It has not been universally recognised that allied 
to the units of time, the sexagesimal division of the right 
—_ into 90degrees, and then of the degree into 60minutes 
and the minute into 60 seconds, was intimately bound up 
with the sexagesimal measurement of time, and depended 
upon fundamental geometrical considerations connected 
with the equilateral triangle and the hexagon. The metric 
system having been introduced on the decimal idea, it 
was unfortunately decided that the decimal division of the 
angle was to be adopted. 

For the inventors of the metric system were deter- 
mined upon a thoroughly consistent decimal measurement 
of all physical quantities ; and the first to be changed was 
to be the measurement of time. Instead of the universal 
system hitherto—and still in use—of a day of twenty-four 
hours, the day was to be divided into forty hours, each 
hour into 100 minutes, and each minute into 100 seconds. 

Following on the centesimal measurement of time came 
the centesimal division of the circumference into 400 
degrees, called grades, so that the right angle contained 
100 grades; and each grade was divided into 100 cen- 
tesimal minutes, and each minute into 100 centesimal 
seconds. Then, to convert time into longitude, or vice 
versd, the navigator would have merely to multiply by 
ten. 

The centesimal nautical mile—one centesimal mmute 
of latitude on the earth’s surface—was now divided into 
1000 equal parts, called metres; and thus the unit of 
length was fixed ; a metre being one ten-millionth part 
of the earth’s quadrant, and a kilometre the centesimal 
nautical mile. 

Next, to determine the unit of weight--or mass —water 
was taken as the standard substance of unit density, 
being the most widely diffused substance in nature; 
and a decimetre cube—the litre—of water was taken 
as the standard weight, and called the kilogramme—a 
centimetre cube of water being called a gramme. 

Thus we see how the kilogramme and the metre are the 
logical outcome of the consistent decimal system of the 
centesimal division of the day and of the circumference 
insisted on by the inventors of the metric system. 

But unfortunately for this idea, the world, as we see, 
has refused to have anything to do with the centesimal 
hour, and insists on retaining the sexagesimal division 
of time—the day of twenty-four hours, the hour of sixty 
minutes, and the minute of sixty seconds. The cen- 
tesimal hour being gone, the centesimal degree must go 
also, so far as it is required in navigation; and the 
centesimal division of the angle being gone, the kilometre 
can no longer be used by navigators as the nautical mile. 

The trigonometrical tables in centesimal degrees and 
minutes prepared for use in navigation, at great labour 
and expense by the originators of the metric system, were 
thus so much waste paper; and the whole idea would 
have been forgotten long ago, but that the centesimal 
division of the angle is still explained in some elementary 
trigonometries, under the idea that it forms a useful exer- 
cise to the young mathematical student. As for the 
centesimal division of time, it was never used in real 
life, and can only be found occasionally employed by 
Laplace in his “Mécanique Céleste,” to the great con- 
fusion and annoyance of his readers. 

What is, then, it may be asked, the fundamental nature 
of the sexagesimal measurement of time and angle, that 
the whole civilised world should have reverted to this 
system? Why should the day have twenty-four hours 
and the circumference 360 deg. ? 

We derive this method of division from the Arabian 
astronomers and navigators. The division of the circum- 
ference into six equal parts is the most natural, because if 
a circle is struck with compasses, then six steps of the 
compass round the circumference complete a circuit. On 
a dial each of these parts was divided into four hours, 
making twenty-four hours to the day; while later each 
part was divided into sixty degrees, each degree into sixty 
minutes, and each minute into sixty seconds, by analogy 
with minutes and seconds of time; and thus to convert 
time into angle, or vice versd, as in longitude, we multiply 
or divide by fifteen. Of course all these fifteens and sixties 
were objectionable to the pure decimalists, but will never- 
theless survive; while the extreme awkwardness of the 
angle of an equilateral triangle or of a hexagon, being an 
incommensurable angle in the centesimal system, was a 
great drawback to this latter method. 

Notwithstanding that, in consequence of the use of 
sexagesimal time and angle, the metre has lost its physical 
connection with astronomy and navigation, it is not to be 
expected that the metre can now ever be changed, as its 
use has taken too firm a root in our civilisation ; on the 
contrary, it is an important question for our engineers to 





consider to what extent the retention of the British foot 
keeps their works out of Continental markets. 

Suppose, however, that in framing the metric system 
the inventors had recognised that it was useless to 
change the sexagesimal measurement of the angle and 
time, the kilometre would then have become the nautical 
or geographical mile, and the metre would have been 
practically the same as our fathom, or the old French unit 
of length, the éoise. 

The fathom—in old Erglish “fadom,” in French the 
“ toise,” in Greek épyud, meaning the stretch of the 
arms—is naturally used in measuring the length of a 
rope, and thus we find the fathom at present used only as 
a measure of depth, for mines or soundings—“ Full fathom 
five thy father lies,” &c. Not being a parliamentary unit 
of length, there would be no legal objection to slightly 
pete cd the fathom, so as to make it exactly the one- 
thousandth part of a geographical or nautical mile ; for 
soundings on old charts the error would be on the safe 
side. 

The good old measure, the fathom, would thus become 
the useful unit of length in navigation, and Mr. James 
Crocker in his “ New Proposal for a Geographical System 
of Measures and Weights” (Macmillan and Co., 1864), 
proposes to call a hundred such fathoms the stadiwm or 
stade, which would be the equivalent of the furlong, 
while ten stadia or stades eae make the nautical mile, 
and three nautical miles the league. 

The nautical mile of one minute of latitude being 1000 
fathoms, the earth’s quadrant would be 90 x 60 x 1000 = 
5,400,000 fathoms ; the earth’s circumference 21,600,000 
fathoms, the speed of one knot would be 1000 fathoms an 
hour, or 1000+120=8} fathoms per half minute, and 
therefore 8} fathoms would have to be the distance be- 
tween the knots on the log line with a half-minute sand 
glass or stop-watch. 

It is disheartening to find even nautical authorities 
like Lord Brassey (vide Times Dec. 15th, 1887) using the 
word “knot” improperly as a measure of length, the 
equivalent of the nautical mile. 

The knot is the cosmopolitan unit of speed at sea 
(neuds in French, knoten in German, nodi in Spanish and 
Italian, &c.), and one knot is a speed of one nautical mile 
an hour. It derives its name from the knots on the log 
line, and a ship is said to be going so many knots when 
that number is counted over the taffrail in half a minute, 
the knots being spaced as above (vide Falconer’s “ Marine 
Dictionary,” “knot”). It is , aoogog near enough to 
make the knots 50ft. apart, so that a knot is roughly a 
speed of 100ft. a minute. 

Marine engineers are partial to translating knots into 
land or statute miles an hour, and thereby the number 
expressing the speed is increased, and can be mentally 
compared with the speed of a train. The land mile being 
1760 yards, against a little over 2000 yards for the sea 
mile, a speed in knots can be increased about 15 per cent. 
to convert it into land miles an hour. 

The land mile is the measure which exhibits the 
greatest variation in different countries, as may be seen 
by reference to a table of measures. 

By a statute of Elizabeth, the English land mile 
was defined to be 1760 yards, under an erroneous 
notion that this was the length of a minute of latitude. 
The more accurate determinations of Snellius and Norwood 
soon showed that there were about 69 English statute 
miles to the degree of latitude. Of this correction, how- 
ever, Newton appears to have been ignorant, when in 
1665 he made his first celebrated attempt to extend the 
law of gravitation to all the heavenly bodies. According 
to the traditional version, Newton, being driven from 
Cambridge by the plague in 1665, was sitting in 
his garden at Woolsthorpe, when the fall of an 
apple led him to speculate as to the distance to which the 
attraction of gravity extended, whether, for instance, it 
extended as far as the moon. Now, the moon’s parallax 
being known to be such that its cosecant is about sixty, 
the distance of the moon is about sixty times the earth’s 
radius, and assuming that gravity diminishes inversely 
as the square of the distance from the earth’s centre, it 
follows that if an apple falls 16ft. towards the earth in 
one second the moon should fall 16ft. in one minute. 
Taking the minute of latitude as 1760 yards, or 5280ft., 
and the moon’s periodic time as twenty-eight days, Newton 
found that the deflection of the moon in one minute was 
only about 14ft., so he laid his calculations aside, although 
he must have known that the law of diminution of gravity 
according to the inverse square of the distance was the 
most natural law to take for any effect emanating from a 
centre by analogy with the corresponding phenomena of 
light, heat, sound, &c., besides being immediately deducible 
from Kepler’s third planetary law, “the squares of the 
periodic times vary as the cubes of the mean distances,” if 
the orbits of the planets round the sun be supposed circular. 
It was not tiJl nineteen years afterwards that Newton’s 
attention was called to Picard’s measurements of the 
length of the meridian made in Peru in 1670, and then on 
resuming his calculations with the correct length of the 
minute of latitude, and finding his theory likely to prove 
true, it is related that he was so agitated as to be obliged 
to ask a friend to finish the verifying calculation for him. 

The first attempt at the determination of the size of the 
earth was made by the astronomer Eratosthenes, B.c. 300, 
who observed that when the sun was in the zenith at Syene 
it cast a shadow at noon in Alexandria which indicated 
the sun’s zenith distance was 7° 12’, thus giving the 
difference of latitude of the two places. Taking Alex- 
andria and Syene as being on the sam meridian and 
5000 stadia apart, Eratosthenes gave the earth’s circum- 
ference as 250,000 stadia against 216,000 stadia as defined 
by Mr. Crocker, the error being less than taking one 
statute mile asa minute of latitude; the length of the 
stadium employed by Eratosthenes is however uncertain. 

It is sometimes confusing that the words minute and 
second are used for divisions of time and angle, especially 
in longitude; a minute of angle and a mile on the earth’s 
surface being convertible in navigation, it is becoming 
custcmary at sea, to avoid confusion, to express longitude 





in degrees and miles, using the word mile instead of 
minute; but in this way a mile of longitude is pro- 
portional to the cosine of the latitude. 

An article on the subject of units of length, by M. de 
Freycinet, in the Comptes Rendus, 14th Nov. 1887, may be 
consulted, in which he proposes to substitute for the metre 
a unit of length derived from the value of the acceleration 
of gravity at Paris. Provided M. de Freycinet gives a 
name entirely different to metre to his new unit of length 
no harm will result, but it is futile to attempt to change 
the metre or foot now. 

In the United States the foot is the engineer’s unit of 
length, divided into decimals, the fathom of six feet not 
being used now even by miners. So lung as the fathom 
is exactly six feet and the yard is three feet, they 
are unnecessary as measures ; but the arithmetician loves 
to make the measures fit into a table as exact aliquot 
parts of each other, and thus the yard, originally the 
measure of a man’s single pace, becomes enlarged so as to 
be exactly three feet. A thousand double paces is the 
Roman mille passus, whence our word mile; and an 
average pace, being rather less than a yard, would bring 
the Roman mile very nearly to the same as our statute 
mile. 

In conclusion, nothing now can alter the foot or 
the metre as units of length; the pound, or kilogramme 
as units of weight; but no harm can result in resucitating 
the fathom, and making it a little more than six feet, so 
that 1000 fathoms make a nautical mile ; but the nautical 
mile must not be taken as synonymous with knot, as is 
too often to be seen in reports of trial trips, the true 
sailor looking upon this mistake as characteristic of the 
engine-room. 








WATER SOFTENING. 
No. I. 

THE correspondence that has taken place in the 
columns of THE ENGINEER shows pretty clearly that 
public opinion on the question of the softening of water, 
is as yet in but a very crude condition; and it is per- 
haps not too much to say that probably the majority 
of people do not even know what is meant by the expres- 
sion. Everyone knows that there is such a thing as hard 
water and such a thing as soft water; but what it is that 
constitutes the hardness of the one, and why the other is 
called soft, few people who are not chemists will be able 
to say off-hand ; and yet it is of the greatest importance 
that we should know to what category the water we daily 
use belongs, and it-is even desirable that we should be 
able to test it for ourselves, so that we could determine 
whether it was too hard for us, and might be able to soften 
it at our pleasure. Analytical chemists will probably say 
that the question is too complicated and fraught with too 
many technical difficulties and dangers to make it either 
practicable or safe for every householder to be his own 
water examiner. But until every householder does inves- 
tigate for himself the water he is supplied with, we shall 
remain at the mercy of the water companies and of those 
technical experts whose opinion is of so elastic and 
flexible a character that it will often stretch in any desired 
direction and to any given extent. It is rather arbitrary 
to expect us to pay for an article without being allowed to 
discover whether we are getting value for our money. 

As rain falls to the ground it absorbs carbonic and 
sulphuric acid in different proportions from the atmo- 
sphere and in the soil, and as it percolates through the 
earth it dissolves some of the earthy salts which it meets 
with, forming bicarbonates, sulphates of lime, magnesia, 
&c. These dissolved earthy salts give the water, which 
comes to us originally soft, the quality of hardness. 
When the quantity of matter thus dissolved and taken 
up by the water is over seven grains per gallon it is called 
“hard ;” when under seven grains it may, for all practicat 
purposes, be considered “soft.” When one grain of solid 
matter is held in solution in one gallon of water, that 
water is said to have one degree of hardness. The hard- 
ness due to the presence of bicarbonates is called tempo- 
rary, because it can be removed by boiling; but the 
hardness due to sulphates is usually called permanent, as 
it cannot be removed in that manner. 

Professor Wanklyn, in his book on “ Water Analysis,” 
says “that the usual manner in which lime is determined 
in drinking-water is faulty in detail, and is not calculated 
to yield the most accurate results.” The manner of pro- 
ceeding is as follows:—A considerable volume of water 
having been measured or weighed out, is evaporated to 
dryness in a platinum dish. . A little hydrochloric acid 
having been added so as to impart a distinctly acid 
reaction, the residue is then moistened with a few drops 
of acid treated with distilled water, and passed through a 
filter. To the filtrate excess of ammonia is added, and 
then the liquid is boiled and passed through a second 
filter. In this way silica, alumina, oxide of iron, and 
phosphoric acid are got rid of as precipitates, and the 
filtrate is next mixed with oxalate of ammonia, which 
throws down the oxalate of lime. But this plan is con- 
sidered very objectionable by Professor Wanklyn, and he 
recommends the following plan:—He takes 700 cubic 
centimetres of the water, and having ascertained that it 
is quite light, he adds about half a gramme of crystals of 
oxalic acid, and some two or three cubie centimetres of 
strong ammonia, taking care, however, to have excess of 
both reagents. Then he stirs up and filters through a 
small filter, and when the filter has run through he 
washes with a very little distilled water. The filtrate is 
meanwhile set to evaporate down in a large platinum dish, 
and is evaporated to some ten cubic centimetres in bulk. 
If necessary a drop or two of hydrochloric acid is added,and 
the liquid is got intoa small beaker and mixed with a little 
ammonia, which will throw down a fresh quantity of 
oxalate of lime, which is got on a very little filter and 
washed, and the filtrate and wash-water sent through this 
filter should not much exceed some 30 cubic centimetres 
altogether. By this method of operation Professor 
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Wanklyn points out that several advantages are gained. 
Most of the oxalate of lime is precipitated in very dilute 
solution, and the completest washing is ensured; and by 
making the second minute precipitation the great dis- 
advantage of complete washing, namely, the loss of some 
of the precipitate in virtue of its solubility, is avoided. 

The presence of magnesia in drinking-water, Professor 
Wanklyn believes, there can be little doubt is also very 
badly determined; but all these tests are much too tech- 
nical for the ordinary householder. The simplest, most 
satisfactory, and least technical method of testing the 
hardness of water is the method invented many years 
ago by the late Dr. Clark, and known as the soap-test. 
We all know that hard water requires more soap to make 
a lather than soft water. On this fact Dr. Clark based his 
test. He ascertained by direct trial how many measures 
of a standard solution of soap were required by a gallon 
of water in order to make a lather. This method has 
now been so simplified that the relative degrees of hard- 
ness of water can be registered simply by the number of 
soap measures consumed by a gallon of the water in 
yielding a permanent lather, and the quantity of the soap 
In one soap measure is the quantity required to precipitate 
one grain of carbonate of lime. : 

The destruction of soap is due to the formation of in- 
soluble salts, by reaction between the lime and magnesia 
of the water and the soap. No lather will be found until 
the lime and magnesia salts present in the water have 
exhausted themselves upon the soap—forming insoluble 
lime, or magnesia salts of the fatty acidsof soap. For the 
soap test Professor Wanklyn uses a “standard soap solu- 
tion ” which he has himself prepared. It has for its basis 
Castile soap, which contains 60 per cent. of olive oil. Ten 
grammes of this soap are dissolved ina litre of weak 
alcohol, and the solution thus obtained contains exactly 
sufticient soap in one cubic centimetre to precipitate one 
milligramme of carbonate of lime. The alcohol should be 
about 35 per cent in strength. Of course it is of the 
greatest importance that all the soap should get properly 
dissolved. This standard soap solution may be purchased 
at any chemist’s. Should it be considered desirable to 
verify the strength of the standard soap solution, this may 
be done by means of a solution containing a known 
quantity of carbonate of lime, or of chloride of calcium 
equivalent to a known quantity of carbonate of lime. 

The solution may be prepared by dissolving 1°11 gramme 
of pure fused chloride calcium—lime—in a litre of water. 
This solution contains calcium chloride at the rate of one 
milligrame of carbonate of lime in one cubic centimetre. 
Or it may be made as follows :—Take one grammeof finely 
powdered marble, a pure carbonate of lime, and dissolve 
carefully in slight excess of dilute hydrochloric acid, and 
neutralise the excess of acid by a slight excess of ammonia, 
dilute the whole with water so as to occupy the volume of 
one litre. Inorder to verify the soap solution a number 
of cubic centimetres of this standard solution of lime, say 
12 cubic centimetres, should be put into a 70 cubic centi- 
metre measure and filled up to the 70 cubic centimetre 
mark, In this way 70 cubic centimetres of water are 
made to contain lime equivalent to 12 miligrammesof carbo- 
nate of line. The 70 cubic centimetres of distilled water 
itself consumes soap equivalent to one milligrame of 
carbonate of lime in forming a lather. Therefore this 
70 cubic centimetres of solution is equivalent to 13 milli- 
grammes of carbonate of lime, and should consume exactly 
13 cubic centimetres of standard soap solution. Should 
the soap solution not be of the right strength, it must be 
made either stronger or weaker until it is correct in 
strength. 

For the purposes of analysis 70 cubic centimetres of 
water, while much more convenient to handle, serve as 
well as a gallon, for this contains as many milligrammes 
of water as there are grains in a gallon. Having obtained 
this miniature gallon of 70 cubic centimetres, the 
standard soap solution described above will be found to 
contain exactly sufficient soap in one cubic centimetre to 
precipitate one milligramme of carbonate of lime. The 
operation of measuring the degree of hardness of water 
is very simple. Take a stoppered bottle of a capacity of 
about 200 cubic centimetres which has been cleaned and 
rinsed with distilled water, and pour into it 70 cubic 
centimetres of the sample of water which it is desired to 
analyse. The stopper should be put into its place, and 
then the bottle should be shaken up. The standard soap 
solution should then be measured into the water by means 
of a burette or pipette, graduated into cubic centimetres. 
After each addition of the soap solution the bottle con- 
taining the water must be shaken up, and the point when 
lather forms can by-and-bye be noted. In order to observe 
the formation of the lather the bottle should be laid on 
its side, and the lather to be satisfactory should persist 
for five minutes. For practical purposes, when there is 
no previous information as to the degree of hardness of 
the water, it is most convenient to run in the soap solu- 
tion in proportions of five cubic centimetres at a time, and 
to make out approximately and rapidly the degree of the 
hardness of the water. After this, a second more careful 
experiment should be made, when the soap solution can 
be at once run in almost up to the required quantity, 
and then small additions of the soap solution should be 
carefully made, and the exact state of the lathering 
carefully observed after each addition. Thus the degree 
of hardness of the water can be easily and rapidly 
determined. 

Should the water be very hard, and the hardness exceed 
16 degrees, a dilution with distilled water is required in 
order that the lathering may take place regularly. If 
after the addition of 16 cubic centimetres of the soap 
solution no lather be found, 70 cubic centimetres 
of distilled water must be poured into the bottle, and the 
addition of the standard soap solution proceeded with. 
But afterwards, in writing down the degree of the hard- 
ness of the water, an allowance of one degree must be 
made for the addition of 70 cubic centimetres of distilled 
water. The reason why this dilution is necessary is 
because too large a proportion of insoluble lime salts 
interferes with the lathering, and the rule is therefore 





that water must be diluted appropriately, so that 70 cubic 
centimetres of water should never take more than 16 
cubic centimetres of soap solution. Having shown 
how to discover hardness in water, and how accurately to 
determine the degrees of hardness of any given sample of 
water, it will next become necessary to show by what 
means it is proposed to artificially soften water which we 
have ascertained to be too hard for domestic use. Ina 
paper read at the International Health Exhibition of 
1884, by Mr. John Henderson Porter, the author states 
that there are only two methods by which lime can be 
removed from hard water while leaving it fit for drinking 
and for culinary purposes—the one being the Porter- 
Clark process, and its various modifications, and the other 
is humorously described as being carried out more or 
less completely in every London kitchen, with a result to 
be seen in the “scale” and “fur” on the boilers, kettles, 
and hot-water pipes. Since then, however, two other 
methods have come prominently before the public, and it 
would therefore not be fair to leave Mr. Porter's state- 
ment unsupplemented. The two other systems are the 
“ Anti-Calcaire” system of Mr. Maignen, and the method 
of the Stanhope Company, which consists of treating the 
water continuously with a mixture of caustic soda and 
lime. For reasons which will appear later on, we will 
take the Porter-Clark and the Stanhope Company’s pro- 
cess first, and deal with Mr. Maignen’s method later. 








THE PNUEMATIC DYNAMITE GUN. 





A parer on “The Dynamite Gun” was read by Captain 
Haig, R.E., at the United Service Institution on the 27th 
ult. As this dealt chiefly with the result of the experi- 
ments up to the present time, and only touched briefly 
on the practical uses claimed for the weapon by its advo- 
cates, we propose to examinue this important portion of 
~ subject a little more in detail than has hitherto been 

one. 

For some years experiments have been carried out with 
high explosives for the bursting-charges of shell, not only 
to increase the power and destructive effect of such pro- 
jectiles, but also because it was clear that, in the necessity 
of making the walls of the shell sufficiently strong to 
withstand the concussion of the large charges now used, 
and also to carry the shell intact through a moderate 
thickness of armour, the interior capacity would not con- 
tain sufficient gunpowder to produce a violent disruption 
of the projectile into a great number of pieces, if indeed 
it would cause a burst at all. Could, however, the same 
quantity of a high explosive, such as gun-cotton or dyna- 
mite, be employed, there was no doubt of the shell burst- 
ing with great violence. To obtain the full power of 
such explosives they must be exploded with a detonating 
material such as fulminate of mercury, which is exceed- 
ingly sensitive toconcussion. It has beeu found, therefore, 
that though no difficulty has been experienced in firing 
shell charged with gun-cotton or dynamite with a small 
powder charge, without a premature ignition of the 
detonator, it has not been accomplished with the heavier 
charges, which now range from 100 |b. to 800 lb. of gun- 
powder. This has caused attention to be turned 
to some less violent propelling force, such as compressed 
air. It appears that the idea of propelling shells by such 
means originated with Mr. Mefford, of Ohio, United 
States, who made a brass tube 28ft. long and jin. thick, 
with a calibre of 2in. There was a small reservoir for 
compressed air connected with the gun with an india- 
rubber hose. The projectiles were made of brass, with 
wooden diaphragms at the base to act as gaschecks. The 
pressure of air, admitted by an ordinary stop-cock when 
desired to fire the projectile, was 500 lb. to the square 
inch, which, with an elevation of 30 deg., gave a range of 
about 2000 yards. This result was sutticiently satisfactory 
to lead to improvements by Lieut. Zalinsky, an artillery 
officer, to whom the task of experimenting with the 
weapon was entrusted. The next gun had a din. calibre 
and was 40ft. long. The air pressure was increased to 
1000]b. Attention was at the same time turned to de- 
vising a fuze which would explode the charge whether 
the shell struck the ship or fell into the sea. It was 
necessary to ensure the impossibility of the charge pre- 
maturely exploding in the gun. Experiments had also 
shown the increased effect of the charge being ignited 
from the base. The problem was solved by two electric 
circuits in the projectile, either of which when completed 
ignites an electric detonator in the charge. One is 
actuated by striking any hard substance, the other circuit 
is completed by water entering a dry battery when the 
shell falls into the sea. 

The results obtained with the 4in. gun led to 
another being constructed of double that calibre to throw 
1001b. of dynamite. The barrel consists of a Zin. 
wrought iron tube with a brass liner jin. thick. ‘The 
barrel terminates in a cast iron breech-piece, which has 
two trunnions. The breech is closed with a hinged 
door opening inwards. The total length of this 8in. gun 
is 60ft., and convenient mechanism is fitted for elevating 
and training. The air reservoirs, consisting of eight 
wrought iron tubes, have a total capacity of about 137 
cubic feet. They are connected with the air-valve of the 
gun by one of the hollow uprights on which the trunnion 
rests. This gun, with an elevation of 33 degrees, and 
an air pressure of 10001b., throws a brass case containing 
100 lb. of explosive a distance of 3000 yards. The experi- 
ments with this gun have been duly recorded, so that it 
is unnecessary to detail them at length. The last were on 
the 27th September, 1887, when an old schooner was used 
for a target. She was moored 2200 yards off the gun. 
Two blank shell were first fired to get the range, which 
fell ten and eight yards short respectively. The next 
round was with 55 Ib. of blasting gelatine at an elevation 
of 14 degrees, and with a pressure of 6001b. The time of 
flight was 13 seconds. The projectile fell close under the 
starboard quarter of the schooner and exploded, causing 
her serious injury. The next shot fell in nearly the same 
place and caused her complete destruction, 





The experiments show that with compressed air as a 
propelling agent great accuracy can be obtained when the 
range is known and other conditions are favourable. It 
would be difficult to pitch successive shots from an 
ordinary gun in the same spot, using the same amount of 
gunpowder each time, as very slight variations in the 
manufacture or state of moisture of the explosive would 
affect the velocity and result. With air, however, pro- 
vided gauges are accurate, there is absolutely uniformity 
of pressure. It is not stated what was the force and 
direction of the wind on this occasion, but it is obvious 
this element must play an important part in the case of 
a large mass moving comparatively slowly through the 
air. It is claimed that this weapon can be usefully em- 
ployed for coast defence, and as a ship or boat weapon. 
Let us examine how far this claim can be made good. 

- As regards coast defence, this paper states it would be 
a valuable adjunct to submarine mines, superior to the 
Whitehead or a controlled locomotive torpedo, as the 
Brennan. We are of an opinion, however, that the value 
of submarine mines has been considerably diminished by 
the increased range of modern guns, and the introduction 
of the torpedo boat. The distance beyond which 
submarine mines can be controlled and maintained 
efficient does not in most localities exceed 3000 
yards, and except where it is essential to run past 
forts, vessels would probably find that plenty of 
damage could be done from a distance of 6000 yards. 
It is clear that in such a position they would be in little 
danger from the dynamite gun in its present condition, 
submarine mines, or controlled locomotive torpedoes. By 
day the ordinary gun would be the best antidote, 
mounted in ship or fort; at night the torpedo boat 
is the answer. But supposing the enemy’s vessel 
arrived within 3000 yards of the dynamite gun without 
having previously silenced it from the greater range, 
what are the conditions of a successful shot with the new 
weapon? If the vessel is so obliging as to remain sta- 
tionary she may fall a victim, but presuming she keeps 
moving at the rate of 10 knots an hour she will shift her 
position fifty yards before the dynamite shell reaches her, 
assuming its time of flight is ten seconds, If the shell 
does not strike her, but falls into the water, it must be 
within 50ft. radius of the hull to do serious damage. 
The vessel would also have time to stop by reversing the 
engines on seeing the projectile coming, and assuming 
that an allowance had been made for her continuing her 
course. Instruments for finding the range are now efti- 
cient, but they cannot be used at night, which is the time 
a torpedo boat would be most efficient. Unless, therefore, 
much higher pressures can be utilised so as to reduce the 
time of flight and increase the range of the air gun we 
are unable to see any great value in it for coast defence. 

The same reasoning applies to its use as a ship or boat 
weapon. It would be most formidable at close quarters, 
but, like the torpedo boat, must be exposed to a heavy 
fire before it could attain the desired position. The 
sailor would probably fear most the locomotive torpedo 
with a speed of thirty knots and 2001b. of explosive, 
towards which we are gradually working. There is one 
use, however, for the dynamite gun which has been little 
alluded to, for which we think it may be found of great 
value, viz., countermining. This operation is simply 
destroying an enemy’s mines by exploding others in their 
vicinity. It is usually etfected by dropping a number of 
large mines in a line, a certain distance apart, and then 
exploding them simultaneously by means of an electric 
wire. The result is the destruction of all mines within a 
certain radius of the countermines, thus giving a cleared 
passage for the ships. It is a difficult operation, espe- 
cially under fire, and a small defect may render it in- 
operative. Now a gun which can drop the countermines 
one after another from a comparatively safe distance and 
exactly where required would have a distinct advantage 
for such an operation, and it is worth a trial, though, as 
stated before, it is doubtful whether ships will force their 
way through a mine field without having previously 
destroyed with their guns the positions which control 
that portion of the defence. ‘They can then deal 
with the mines at their leisure, but it would be 
safer to countermine in addition any mines that 
might have escaped observation. In addition to the 
complete destruction of the enemy’s mines, an essential 
part of countermining is that of marking the channel 
thus cleared of these unseen dangers, so that ships may 
advance without hesitation and immediately the operation 
is effected. This is now done by a simple and effective 
means with the system of countermining as practised by 
the navy of this country, and no doubt some similar 
method could be employed with thedynamite gun. Much 
stress has been laid on the fact that the United States are 
constructing a small vessel to be equipped with three 
dynamite guns, and it is an example worth following for 
the purpose we have indicated. Should it not be suc- 
cessful the apparatus can be easily removed, and the 
vessel remains equally well adapted for ordinary gun or 
torpedo equipment. Objection has been made to the great 
length of the pneumatic gun, but it is stated the latest 
pattern is under 30ft. long, which is a great reduction. 
There is no reason also why the working pressure should 
not be greatly increased, and thus diminish the time of 
flight and height of trajectory. Though -great improve- 
ment may be expected in this weapon, we do not think it 
likely to supersede others now in use, either for offensive 
or defensive purposes. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty: William H. Davis, staff — 
neer, to the Benbow, to date January 25th; A. Spalding and W. 
Nicklin, staff engineers, to the Excellent, additional, to date 
February 4th ; William Siddorn and Frederick A. Cocks, chief 
engineers, to the Excellent, additional, to date February 4th; 
William Bromley (a), chief engineer, to the Reindeer, to date 
January 8th, and Richard S, Hamm, chief engineer, to the Carys- 
fort, to date January 10th, both reappointed on promotion; and 
John T. H. Ward, assistant engineer, to the Severn, to date 
January 21st, 
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THIRD-CLASS BOGIE CARRIAGE, SOUTH MAHRATTA RAILWAY. 
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NARROW-GAUGE BOGIE CARRIAGE. 

THE South Mahratta Railway Company recently asked for 
tenders for thirty-two third-class bogie coaches for the South 
Mahratta Railways. Tenders for there were sent in on the 
25th ult. The line is laid on the metre gauge. The principal 


dimensions will be found on the cross section and end-view | 


above, and the section and plan on page 85. Sir A. Rendel is 
the engineer-in-chief. The offices of the company are at 31, 
Lombard-street. The details and conditions of the spezifica- 


tion were as usual. This is a very good example of a narrow- | 


gauge passenger coach. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 

Norway--Bricklaying in frosty weather.—Building operations 
are suspended in Great Britain on the slightest approach of frost, 
while bricklaying is carried on in Christiania in almost the 
coldest weather that prevails for any time. Building during the 
winter months has been practised for at least twelve years, but 
more frequently during the last five. All the buildings erected 
during the preceding periods have stood remarkably well, there 
being only one case in which bricklayers’ work had to be partly 
done over again, owing to an uncareful preparation of the 


mortar. Experience has not shown that walls built in winter | 


exhibit later more dampness than those erected in summer. 
The reverse may be the case, since the difference between the 
temperature of the air and of the mortar cools the latter by 


evaporation, and takes away a great part of its moisture. The | 


principal builders in Christiania are of opinion that bricklayers’ 
work, executed with due care, in winter is superior to similar 
work done in summer. The whole art of executing bricklayers’ 


work in frosty weather consists in the use of unslaked lime, the | 
mortar prepared with which being made in small quantities | 


immediately before use, and the proportion of such lime is 
increased—together with the expense of building—as the 
thermometer falls. The only care required is to utilise the 
unslaked lime so handily and quickly as to enable the mortar to 
bind with the bricks before it cools. Another very important 
condition is that the bricks should always be kept covered on the 
building site. Bricks which have been out in the rain or exposed 
to the frost should never be used. The upper courses of bricks 
that have been laid are not, as a rule, covered with mats or 
planks for the night, that precaution being only adopted when 
the work has to be suspended for a certain time, and when it is 
therefore necessary to prevent rain from penetrating the brick- 
work and destroying it by the action of frost. When no such 
covering is used it is absolutely necessary, after a fall of rain or 
~now—and after the suspension of work on Saturdays—to see 
that all ice or snow is removed from the walls before the work 
with warm lime is resumed, to prevent the warmth of the lime 
from being absorbed. The removal is effected by brooms and 
spades, but the fire of a brazier is often used. Outside plaster- 
ing in frosty weather is not possible, as the manual ornamen- 
tation of cornices, &c., requires much longer time than 
does the mortar to lose its warmth. The question as to whether 
there is any or what limit to bricklayers’ work in frosty weather 
is an open one. Among the members of the Norwegian Society 
of Architects and Engineers, which has frequently discussed the 
subject, that limit is variously estimated at between 14 deg. to 
18$deg. Fah. and 1{ deg. below to 5 deg. above zero Fah. 
The advocates of the latter maximum having proved by 
hydraulic tests that good bricklayers’ work can be executed 
in 333 deg. Fah. of frost, the society has arrived at the con- 
vietion that the variations in the opinions on the subject are 
due to the degree of care bestowed upon the preparation of the 
mortar. The adoption of a maximum limit of frost should 
therefore depend solely on the possibility of enforcing a fixed 
rule for the preparation of the mortar by the workmen. As 
the difficulties in this respect increase with the degree of cold, 
it has hitherto been accepted in practice that bricklayers’ work 
does not pay in Christiania in more than 94 deg. to 14 deg. 
below freezing point Fah. In the case of public buildings at 
Berlin such work is not allowed when the thermometer 
registers less than 2}deg. Fah.; but this is probably owing to 
the scarcity of unslaked lime in the German market, whereas in 
Norway lime is always supplied to the market in a burned, not 
slaked condition. The wages of bricklayers in Norway are for a 
day of ten hogrs, first-class hands from 4s. 6d. to 5s., second- 
class hands from 3s. 4d. to 3s. 11d., hodmen from 2s. 3d. to 
2s. 9d., and in winter proportional, according to the number of 
hours worked. 
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|  Russia.—Communication with Archanyel.—Steps of a more 
| decisive nature are being taken in reference to the Obi Rail- 
| way, a project which may be a very successful undertaking. 
Some permanent channel of commerce connecting Europe with 
| Siberia, and thus obtaining both a new and extensive market for 
European products, and a secure outlet for those of Siberia, would 
| be of incalculable value. The railway is intended to run from 
the mouth of the river Voykar toa port in some convenient 
situation in the bay of Hypoodera. The length will not exceed 
240 miles, and the estimated cost is about £2,500,000, or £10,417 
per mile. Taking the season for running trains at 180 days only, 
it is estimated that during that time over 557,570 tons of goods 
would be conveyed, the receipts being about £360,000, after 
deducting 50 per cent. fur working expenses ; the net profits 
would represent a dividend on the capital of 7°2 per cent. The 
| scientific proofs of the possibility of constructing the line of 
railway are satisfactory, and valuable evidence to that effect is 
given by competent authorities ; a further survey of the bay of 
Hypoodera will probably be made shortly. The Obi territory 
covers 50,000 square miles, and the southern division is one of 
the most productive parts of Western Siberia. The Department 
of Railways is charged to estimate the cost of junction lines 
between Archangel and the northern system, this port being 
destined to be the entrepét of Siberian product. It is contem- 
plated to prolong the Louniew line in the direction of the 
Dwina, and also to connect the beds of the Kama and Vytchegda. 
In both cases the construction will be on a cheap and simple 
plan, adapted to the light traffic of these thinly populated 
districts. It must be understood that any attempt to construct 
| a railway to Archangel will, for self-evident reasons, be opposed 
by the St. Petersburg merchants. It is probable that the pro- 
ject of connecting the White Sea and Lake Onega by a canal will 
be realised much sooner than was expected. The Zemstvo of 
Olonetz petitioned last year in favour of the immediate 
expropriation of the necessary funds, and voted an advance of 
£1500 for that purpose ; and in addition the Ministry of Lines 
of Communication has contributed £1350 to the same object, the 
total cost of which is estimated at £700,000. The length of the 
canal will be thirty-seven miles, the terminal points being the 
village of Soumy in the Bay of Onega, and Povenatz, near Lake 
Onega. The waters of various lakes and streams in the district 
are to be utilised. This new waterway will be indispensable for 
‘supplying North Russia with corn, and promoting commerce 
between the inhabitants and the Norwegians. Hitherto com- 
munication with St. Petersburg has been closed for five months 
in the year, a condition of isolation, that the canal will in a great 
measure remedy. Facilities will be afforded for exploring the 
rich mines of Olonetz, a matter of great importance to the 
manufacturers of St. Petersburg, who are now compelled to 
buy their raw materials from foreigners. The navigation of 
Olonetz and the White Sea will also be greatly benefitted by the 
canal, which will lower the cost of transport from Archangel to 
St. Petersburg from 2s. to 10d. There are also various schemes 
for uniting the northern provinces with the more fertile regions 
of middle Russia. One of these is the junction of the Dwina 
with the Viatka, an affluent of the Volga; another a junction of 
the Kama with the Vytchegda, in the direction of the aban- 
doned “ Catherine of the North ” Canal. 
Russia.— Developing British trade with Finland.—In regard 
to the development of British trade,I can only repeat what I 
stated in my report of February last year.' . The hardware 
trade has not been so much neglected as certain others, but there 
is still room for improvement, especially in the cheaper sorts, as 
it is useless to try to force articles above the means or tastes of 
the population. I regret that there has heen but a slight 
increase in the number of commercial traders and other repre- 
| sentatives of British firms reaching Finland of late. One con- 
sequence of my recent report has been that I have receivedagreat 
many letters of inquiry from all parts of Great Britain, towhichI 
have endeavoured to give satisfactory answers, so it is to be 


I must again urge the necessity of an early arrival—February 
being the best month — otherwise it will be found that 
most of the orders have been given to other countries 
|already. In the spring of 1886 there were twenty repre- 

sentatives of German houses at the same time in Hel- 
| rr, which number represented the total of English 


travellers who visited Finland throughout the whole year. I 
| must once more insist on the necessity of British firms sending 
experienced agents to make inquiries and study for themselves 





1 Encixeer, March 11th, 1887, page 186. 
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hoped that future years will see more such agents in the country. | 
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the industries and resources of the Grand Duchy, and the tastes 
and wants of its inhabitants. Finland is not at the Antipodes, 
and can be reached at litle expenditure of money or time, being 
easily accessible from Copenhagen, Stockholm, and other Baltic 
ports, in addition to direct and regular communication from 
Hull by both English and Finnish steamers. Travellers ‘vu 
Russia can easily return to England vid Finland and Sweden, 
Helsingfors being within fourteen hours’ rail of St. Petersburg. 
Throughout the whole winter communication between Hangu 
and Stockholm is kept open by means of special steamers, and a 
new line has lately been started between Hamburg, Copenhagen, 
and Hango, the steamers being intended to run regularly 
summer and winter. The Finnish Government continues 
steadily to augment its network of railways; and in October, 
1886, was opened that of Ullaborg and Nikolaistad—Wasa— by 
which the former town is connected with all the chief towns of 
the country. The line is remarkable for its cheapness, as includ- 
ing bridges, stations, &c., throughout its entire length of 211} 
miles it averaged less than £4024 per mile. The rails were 
supplied by Bolckow, Vaughan, and Co., of Middlesbrough ; 
but a German house at Duisburg-on-the-Rhine obtained the 
contract for bridging materials, amounting in weight to 
2009 tons. The finances of the Grand Duchy, which are 
entirely independent of those of Russia, are in a very flourish- 
ing state, the national debt, most of which has been devoted 
to public works amounting at the end of 1886 to £2,849,000, 
and the country has no difficulty in borrowing money at 4 per 
cent. The Duchy, in common with most European countries, has 
suffered severely from the still existing commercial crisis, and 
more especially on account of the great fall in the price of 
timber, Finland’s staple. A further explanation of the depres- 
sion is to be found in Russia having lately imposed such heavy 
duties on certain Finnish wares that several industries have 
been severely crippled. Among the chief sufferers has been 
the iron trade. Russia being practically closed to the iron- 
masters, they have been unable to find new fields, though they 
are making strenuous endeavours and have met with much 
success in England. The exports of iron and steel, which iu 
1884 amounted to 27,108 tons, and in 1885 to 25,717 tons, fell 
to 12,838 tons in 1886. The Dahlsbruks Ironworks, established 
over a hundred years and the most important in Finland, have 
been compelled to cease working. 

Russia—Trade of St. Petersburg in 1886.—There was a slight 
increase generally in the importation of British guods into 
Russia, especially in cast and manufactured iron, lead, and tin- 
plate. The ever-increasing protective duties under the Russian 
customs’ tariff naturally prevent the importation on a larger 
scale of British goods, and stimulate native manufactures to an 
extent beyond the power of absorption by the native customer. 
The importation of British goods into St. Petersburg is declin- 
ing. Cutlery, plate and sheet iron were imported in smaller 
quantities than in the preceding year, and it is only those 
goods that cannot be produced here in sufticient quantities or ot 
the requisite quality, such as cast iron, hardware, smiths’ work, 
steel, assorted and plates, that continue to be in demand. The 
chief commodities imported from the United Kingdom in 
increased quantities into St. Petersburg in 1886 were coals, 
coke, iron bar and cast, and lead. Much of the increase was 
due to the anticipation of still higher duties being imposed. 
The importance of Cronstadt as a port of shipment is gradually 
diminishing, the sea canal leading to St. Petersburg being more 
and more used by vessels of all nationalities: Although the 
new ports of Gutuyevsk and Putiloff, at the mouth of the 
Neva, still fail to afford sufficient accommodation for the whole 
shipping trade, the river Neva with its deep bed supplies the 
deficiency at the terminus of the sea canal. Should the port of 
Cronstadt be closed before proper harbour arrangements be 
made at St. Petersburg, serious inconvenience to commercial 
interests and shipping, of which Great Britain furnishes half, 
would ensue. The question as to whether the present port at 
Gutuyevsk is to be extended on a scale commensurate with the 
| requirements of the whole export and import trade of St. Peters- 
| burg still remains undecided, through a division of opinion 
| between the commercial community and the engineers of the 
| Government, the former favouring General Paucker’s plan for 
} the establishment of a harbour at the mouth of the river at the 

Old Galley Haven, almost immediately opposite the present 
| Gutuyeff Basin. That the efforts of the Government are 
| directed to the improvement of the canals and harbours within 

the Empire is evident from the fact that, during the last twelve 

years, over £4,500,000 has been expended out of public revenue 
_ for that purpose. 
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SIEE HO BRIDGE, CHINA RAILWAYS 





WE publish this week the remaining details of this bridge. As 
will have been seen from the perspective view published at 
page 450 of our last volume, and from the drawings given 
at page 476, the bridge is of the Murphy-Whipple type. It is 
designed for a single line of rails and a rolling-load of 3500 Ib. 
per lineal foot. The members are proportioned to sustain 
the stresses due to this load, the tensile strength of the meta! 
being 22 tons per square inch, and the compressive strength 
16 tons per square inch; and in no case is the metal intended to 
be strained beyond one-fifth of its strength, due allowance being 
made for loss of strength by flexure in the compressive members. 
The top chords and end struts are built up in sections for 
facility of transport, the posts are built of channel bars placed 
back to back, and stiffened and tied to each other by diagonal 
bracing bars and plates near the ends, the bars having eye-plates 
rivetted in their hollows to afford the posts large bearing surfaces 
on the connecting pins. The links of the bottom chord and like- 
wise the ties, except those which are adjustable, are severally 
forged in one piece. The connecting pins are of forged scrap 
iron and turned tostandard gauges. Thecrossgirders, except those 
at the ends of the span which rest on the bottom plates of the end 
struts, are suspended from the connecting pins by Lowmoor iron 
hangers, and the rail girders are of rolled H section, and secured 
to the cross girders by double angle plates. The top chords are 
brazed together transversely by rolled H bars, and diagonally 
by angle bars, and in like manner the cross girders and bottom 
chords are secured diagonally by angle braces. The rails are 
carried upon timber stringers bolted to cross girders. The 
whole of the work is drilled throughout, the rivetting having 
been done by hydraulic machinery. The above engravings show 
the fixed and roller bearings and the pin connections. The 
workmanship throughout does the builders, Messrs. Arrol 
Brothers, of Germiston Works, Glasgow, the greatest credit. 
This structure is one of a number intended to carry the 
main line of the China Railways over the Siee River, 


LINE| 


THE FORTH BRIDGE—THE FIFE CANTI- 
LEVER PIER. 

WirtH this impression we publish a two-page supplemental 
wood engraving of the Fife Pier of the Forth Bridge, and the 
attached cantilevers as far as completed a few weeks ago. This 
engraving will be found to convey a better idea than anything 
that has yet been published of the magnitude of the work. All 
the main tubes and connections of this pier, including the top 
junction girders, are completed to the full height of 362ft., and 
the north cantilever carried out about 170ft., of which the 
greater part is rivetted up. The first struts and the bracing 
between them have been carried up to a height of about 240ft., 
and a length of about 130ft. of the internal viaduct has been 

| completed. The first diagonal ties of both cantilevers have now 
been carried further down than shown in the engraving, those 
| on the right-hand of the engraving being down to the level of 
| the viaduct. The method of building out each of the projecting 
parts of the cantilevers until they meet each other at their 


| several intersections will be completely understood from this | 


engraving, and it will be readily seen that with the lowest tubes 
| being carried out to the first vertical ties, and the latter con- 
nected up at the viaduct level, these parts and the diagonal 
tubular struts constitute a completely braced structure, to 
which the ties depending angularly and ovtwardly from the 
tops of the pier will be connected, and from which support will 
be obtained for the projecting top main ties. These are seen on 
both sides of the top of the pier, projecting out a great distance 
as cantilevers, and carrying cranes by which the parts are lifted 
out to their ends, We need not enter into a description of the 


pages,! and will be readily conceived by engineers from a study 
pages, ) ig 3 


the most difficult of all the work has now been completed, and 
that every foot of progress now reduces the dimensions to be 
dealt with. 








1 Tne Exerseenr, vol. IXtv., p. 438. 


methods of procedure, as they will have been gathered from our | 


of the engraving we now publish. It may be said that some of ; 


TANK LOCOMOTIVE. HUNGARIAN STATE 
RAILWAYS. 

ONE of our supplemeuts this week illustrates a tank loco- 
motive in use on the Hungarian State Railways, designed by 
Herr V. Kordina — whose vortex blast-pipe we recently illus- 
trated—and built in the State Railways workshops at Budapest. 
It will be seen that it has the corrugated fire-box introduced 
many years ago on the Austrian State Railways by Mr. Haswell. 
Its construction is shown so fully by our engravings that little is 
left to be said here. The principal dimensiuns are all given in 
the metrical notation. We append some of them reduced to 
English figures :— 


Dismeaion Gf pleted... 6s kc cae ee cee xe cs ce SE 
Sr See eee errr: 
Diameter of wheels .. .. .. .. «2 -- « «- « Sft. Sin, 
(Oe ee ks 
Se ae aera ae ee ee 
Co ee ee ee ee ee ee oe 

j bee esta thn ey i ee ee, ee ee ee ee 100 

| External diameter of tubes .. .. .. .. .. .. «. 1°75in. 
Length of tubes... 2.0 6. 60 cs ce ce ce oe)S—Ce« (ORE. 10K, 
Total heating surface .. .. .. .. «. «2 «- «- 530aq. ft 
bo aE eer rer 
Weight of engine in working order .. .. .. 26 tons. 


| The tank holds 950 gallons of water, and the bunkers about 
30 ewt. of coal. 

Sixty engines of this type have been built. They are used 
| on the Vicinal Railways in Hungary. The rails weigh 20 kilos. 
per metre and are of steel. The greatest incline is 1 in 83; the 
| sharpest curves, 180 metres radius—about nine chains; the 
usual speed, thirteen to twenty-two miles per hour. The loco- 
motive hauls 280 tons, exclusive of engine, up inclines of 
1 in 150 with a speed of thirteen miles per hour, with lignite as 
fuel; evaporation, 4} 1b. of water per 1b. of lignite. At the 
test trial by the Government, the engine was driven up to 
forty-six miles an hour, without the slightest oscillation er 
jumping. The peculiar form of the chimney is due to the - use 
of lignite, which is a cross between wood and coal, and pro- 
duces a very Jarge quantity of sparks and light ashes. 








88 


THE ENGINEER. 





Fes. 3, 1888. 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinwns of our 
Correspondents. | 





COLLAPSING PRESSURE OF IRON BOILER FLUES. 


Str,—The formula for the collapsing pressure P, in pounds per 
square inch, of a circular flue of external radius a inches, and 
thickness ¢ inches, when the length of the flue is considerable com- 
pared with the diameter, say seven times or more, has been 
obtained on theoretical grounds by M. Maurice Lévy and M. 
Halphen in the form 

t \3 
P=32E({ y; 


where E, Young’s modulus of elasticity, is about 29,000,000 for iron 
or steel. The formula is obtained in a similar manner to that in 
Euler’s formula for the load on a column just producing flexure is 
obtained, and the mathematical treatment will be found in the 
Journal de U Ecole Polytechnique. This formula differs from that 
submitted by Mr. W. I. Ellis in involving the cube instead of the 
square of the ratio of the thickness to the diameter, and it will 
be interesting to see how Mr. Ellis finds agreement between the 
two formulz, and the experimental results of Fairbairn and others. 
Woolwich, January 24th. A. G. GREENHILL. 


STEEL PROJECTILES, 


S1r,—In the various articles which have appeared in THE ENG1- 
NEER on the manufacture of steel projectiles you refer to the 
equivocal, not to say shameful position which we occupy as com- 

titors with our foreign contemporaries. It is somewhat 

umiliating to consider that this country, the generally acknow- 
ledged originator, and the home of the steel industry, has to be 
indebted to foreigners for supplies of articles on which may depend, 
in the not far distant future, our very existence as a nation. To 
think of English steel manufacturers quietly accepting such a dis- 
graceful condition of conscious and acknowledged inferiority, with 
all that it involves, has only a parallel in our history when the 
Dutch fieet entered the Thames and simply did what they liked 
with our ancestors in the corrupt and shameless reign of Charles II. 
History repeats itself; and are we prepared, not to meet, but to 
invite a repetition of the same weakness and imbecility? Surely 
not. Yet I can scarcely agree with those who are always com- 
plaining of she want of encouragement from the Government. We 
ought to be and can be second to none in all that pertains to the 
manufacture and working of steel for its own sake alone. An indus- 
try so important as this ought to require no extraneous support. 
There can be no doubt that the manufacture and working of steel 
has always been a matter of difficulty and uncertainty. There are so 
many varieties, and with the so-called ‘‘special steels,” in which 
we have combinations with chromium, tungsten, and manganese, 
these uncertain conditions are thereby greatly increased. Yet 
notwithstanding the more complicated ditions p ted to us, 
there seems to be a growing feeling that our failure in making 
sound and trustworthy projectiles lies as much, if not more, in the 
methods of forging employed than in the quality of the material 
used. Our workmen can scarcely be in their methods of 
forging iron, but the working of hard and brittle steel gives quite 
a different problem for solution, and it is also one from which by 
experience we can deduce no general rule for our guidance. In 
ordinary practice a workman will heat iron and, say, tool steel with 
the same amount of heat, and work it in the same way, without 
taking into consideration that the one is fibrous and the other 
crystalline in its structure. Yet even with ordinary tool steel we 
may derive a lesson in forging steel which goes a long way towards 
explaining in a general way the true method of working any steel. 
Let any one cut two pieces of steel from the same bar to make 
chisels. Forge one by drawing or flattening it down to a cutting 
edge, but without hammering on either edge, the supertiuous 
metal must be cut or ground off. Let the second piece be ham- 
mered in the usual way, face and edge, and then try which will do 
most work. Many who have worked steel for years would be 
surprised to know that a piece of steel cut from a round bar will 
not do so much work asa piece cut from a square one, for the 
reason that the latter can be better forged than the round one. 
Some time ago I was in an engineer's shop where some cast iron 
chilled rolls were being turned. One or two places on the surface 
of the rolls no tool would penetrate, and as usual the quality of the 
steel was questioned. A piece of steel from the same bar was 
prepared as mentioned above, and the work was accomplished 
without difficulty. 

Taking into consideration the crystalline nature of steel, it is 
reasonable to think that indiscriminate hammering at a low heat 
must make it loose and weak, and above all, form large crystals. 
The problem of forging steel may be explained in the following 
way. While altering the form of a mass of steel, it should be 
worked in such a way as will leave it no time to cool and crystallise. 
The heat ought to be kept up by either a rapid succession of blows 
from the hammer, by hydraulic pressure, or by cross rolling under 
pressure while revolving rapidly—especially when making projec- 
tiles. Now if the initial heat can be maintained while the steel is 
being formed into the required shape, and then gradually allowed 
to cool under a slowly diminishing pressure, the forging will be 
found to possess great homogeneity of structure, with a fine close 
grain and great tenacity. 

But how are we to obtainor rather combine all these indispensable 
conditions to secure results so desirable, and icularly with 
the hard and brittle steels? Chrome steel, for instance, 
seems to be the favourite material for making projectiles ; it 
has great hardness, combined with considerable power to 
resist shock, but is extremely difficult to forge. At a recent 
meeting of the Iron and Steel Institute, some of the speakers 
pronounced the use of the steam hammer for forging steel ‘‘a 
barbarism” that must give place to sumething more appropriate. 
impact must give way to pressure, for the action of the steam 
hammer is essentially local and unequal ; and this is its weak point. 
We know that a piece of steel, such as a file, when hammered on 
one side only, and then tempered in the usual way, will diminish 
in length on the hammered side, and become concave ; and so with 
heavier masses of steel, the form of which may not allow distor- 
tion of form. But the internal and localised strains are present, 
nevertheless, ever ready under certain conditions to uce un- 
expected and perhaps undesirable results. The hydraulic press 
for forging is certainly a great advance upon the steam hammer. 
It is slower and more costly, acting mainly on the principle of the 
flow of solids, but it meets all the conditiuns requisite for produc- 
ing sound and strong forgings. At the same time, from its slow- 
ness of action, it is doubtful if it is the best method of forging 
projectiles. 

For some years I have been experimenting in forging steel 
and iron with what may be called diagonal cross rolling. For 
forging articles of conoidal form, such as projectiles, there can be 
no doubt that properly shaped rollers are best; but hitherto the 
difficulty has been to prevent the pieces while being cross rolled 
from becoming hollow or spongy at the point, for unfortunately the 
shape of the roliers must of necessity be made the reverse of the 
projectile, the one increasing in diameter when the other 
diminishes, thus producing the most favourable conditions for 
rolling a hollow point ; the unequal surfaces working in opposition 
cause a twist of the metal at the weakest part—the point. By 
an alteration of the form of the pressing surfaces of the rollers, 
the faults enumerated become really accessories to produce good 
and sound work, The pressing surfaces of the rollers are redu 
in area, so as to roll the projectile diagonally, beginning at the 
base and finishing at the point, while every successive revolution of 
the rollers is made to give a new grip equal in pressure every time. 
It may be called partly a pressing and partly a shearing action, for 
the surplus metal is rolled off at the point. These continuous 








acting rollers are apparently the thing wanted for forging hard 
and brittle material; such as chrome steel. By pressure the piece 
of steel can be kept at any temperature and gradually allowed to 
cool, thus answering the conditions for preventing the formation 
of eo and coarse — Projectiles made in this way are 
well planished and absolutely true to form and dimensions. They 
have been carefully examined and tested by the acid test, and 
found free from flaw, and neither spongy or hollow. There is 
a sibility that by new combinations we may be able to produce 
a ae class of steel castings ; and if projectiles could be made 
in this way, and afterwards rolled to consolidate and harden the 
surface, they might be found equal to, if not superior to, those 
which are forged. It must be remembered, however, that forging 
steel by hammering pressure, or by rollers, does not essentially 
give increase of strength. If forged steel is in any way better, it 
is due to the fact that the forging drives out gas or impurities 
and closes up the surface, making it finer and closer in the grain, 
and the nals action of forging prevents by concussion the crystal- 
lisation of the mass. Rolling steel castings, such as projectiles, at 
a high speed, and while at a proper temperature, would certainly 
simplify and reduce the cost of production, and probably give a 
superior article. 

As regards hollow projectiles or shells, this method of manufac- 
ture will, no doubt, in time be adopted. Forging shells in the 
ordinary way, by hydraulic pressure or by the hammer, involves a 
higher temperature for the steel than it can have without injury, 
even if one shell can be finished at one heat. ere is a machine 
recently or which can bore and tap the end of a 6in. chrome 
steel shell for the plug, and also chamber the inside for the burst- 
ing charge, easily within one hour, and this can be done without 
risking injury by over heating or otherwise. 

In conclusion, when we know what has been done by our foreign 
contemporaries, the problem of making pieces of steel capable of 
doing certain work is not very serious. Surely this country 
will never be satistied with mere imitation. We ought to lead, to 
offer the problem for solution, and not have to accept a challenge 
so humiliating as this. CHARLES FAIRBAIRN, 

Maybank, Sale, Cheshire. 

January 27th. 


WINDMILLS FOR GENERATING ELECTRICITY, 


Simr,—The credit of first suggesting the use of windmills for 
driving dynamo machines to charge electrical accumulators belongs 
to the eminent physicist and electrician, Sir William Thomson, 
and dates back to the year 1881—viz., to a presidential address 
delivered by him before Section A of the British Association for 
the A t Sci , “On the Sources of Energy in 





dva of § 
Nature Available to Man for the Production of Mechanical Effect.” 
It is true that in the same paper, and at the same time, Sir 
William threw some cold water on his own suggestion by urging 
as a difficulty to the adoption of the windmill in its--then—present 
state of development, that the first cost was too great. In this, 
however, as I have pointed out in detatl elsewhere—see ‘‘ Note on 
the Economy of the Windmill,” ‘‘Trans. Am. Soc. of Mech. Engi- 
neers,” vol. ni., 1882, and ‘‘The Windmill as a Prime Mover,” New 
York: John-Wiley and Sons, 1885—he erred in overlooking the fact 
that interest on capital, not capital itself, isan item, and by no means 
theonly item of current expense by which the economy of prime movers 
should be judged. I then showed, and now repeat, that when the 
only correct basis of parison of the y of different prime 
movers is instituted, viz., the cost of obtaining the horse-power 
developed per unit of time, such cost consisting of the sum of 
interest, repairs and depreciation of plant, cost of fuel, oil and 
attendance, and similar items of expense entering the power 
account, the windmill is the most economical motor for the 
development of power in moderate and small quantities. 

It is safe to maintain that the reason windmills have not thus 
far been put to practical use for the generation of electricity is 
not due to the first vost of the motor nor to any lack of economy 
in operation. 

I here wish to emphasize the fact that the non-employment of 
the windmill, in this connection, is also not owing to the often 
alleged fact that the rate of revolution of the windmill, according 
to varying force of wind, is too irregular to run a dynamo for the 
purpose of charging a storage battery, or that the wind cannot be 
depended on for a sufficient length of time per day. 

e real facts of the case are that in the leading American wind- 
mills, as isattested by hundreds of thousands in daily use in pumping 
practice, governing appliances of various kinds, of approved design 
and experience, automatically so vary the extent of surface pre- 
sented to the wind that a practically uniform rate of revolution is 
obtained, irrespective of direction and varying velocities of wind, 
for all winds exceeding a velocity of six miles per hour. This 
latter velocity must be reached before windmills of good design, as 
ordinarily constructed, operate at the rate of revolution for which 
they are set. It has been found by experience that on an average 
for at least eight hours out of the twenty-four hours of each day, 
the wind exceeds this velocity of six miles per hour, the average 
velocity of wind during the eight hours of run being sixteen miles 
per hour. Total calms in excess of two days’ duration are prac- 
tically unknown in the United States. 

The fact that the windmill is at rest, often at short intervals, 

ting not quite sixteen hours out of the twenty-four, is no 
objection to the use of this motor for the purposes of driving 
dynamo machines to charge electrical accumulators, for one of the 
very features and acknowledyed requisites of such accumulators 
should be that they can be charged spasmodically at will and at 
odd times. 

The result of study of this question must be that the reason 
windmills are no: used in this way is not that the windmills 
are not sufficiently economical or reliable, but that the electrical 
accumulators are not yet a satisfactory and assured success. 
When they are, windmills will come into extended use as prime 
movers for the generation of electricity, and electricians will be 
glad to avail themselves of the must economical motor, utilising 
the force of wind, otherwise going to waste, for this purpose. 

The windmill at the present day is in a developed state, a 
practical success, ready and available for this new use at once. It 
awaits the electrical accumulator that is a thorough, practical 
success. 

Just now, and for some time past, the daily newspapers and 
many technical prints have been quite prolific in accounts which 
vive an opposite impression, viz, as if the accumulator were 
the accomplished success and the windmill at fault. The reverse 
is the fact, and I have thought it well to call prominent attention 
to it at this time. ALFRED B, WOLF. 

38, Parker-row, New York, January 15th. 











MODERN MACHINE TOOLS. 


Sir,—There is a report in THE ENGINEER, January 20th, of a 
paper by the President of the Manchester Association of Engi- 
neers on the above subject, and in treating of planing machines he 
says :—‘‘ Machines adapted for cutting in both directions were 
introduced by Whitworth many years ago in the famous ‘Jim 
Crow’ tool-box, and in recent years an attempt has been made to 
revive the practice of cutting in both directions ; but so far, except 
on special objects, without very Se Now, if the 
author of that paper will pay a visit to the works of my firm in 
Leeds, I can show him the operation and results of planing in both 
directions, which have so encouraged us that all our larger planing 
machines are working on that system, to the great increase of their 
output. There is a proverb, “Give a dog a bad name and hang 
him,” and it is therefore of importance to prevent the impression 
obtaining currency that cutting on planing machines in both direc- 
tions is not successfully accomplished. or is the success of the 
double cutting confined to “‘special objects,” for its advantages 
come out in nothing so much as in large plane surfaces of cast iron, 





such as stationary engine bed plates, beds of lathes, planing 
machines, and, in fact, the bulk of heavy planing in engineering 
works. The advantage of planing on both strokes is so obvious in 
principle that it does not require demonstration. But besides the 
effective use of time —s. the return stroke, the system, if 
carried out with two back-to-back tools, has the incidental advan- 
tage of only wearing each tool in traversing over a given surface 
half as much as it would be worn if its companion did not divide 
the work with it. Again, there is an incidental advantage in the 
circumstance that each tool chips away the end skin from the cast- 
ing, and makes clean metal for its companion to enter. 

The ‘‘Jim Crow” tool-box did not possess the first of these 
advantages, and it had the drawback of being stiff held and of 
working with an a form of tool requiring some skill to set. 
But a good principle is not to be condemned because imperfect 
emoodiments of it have been made. It istrue that the best double 
cutting arrangement yet made does not apply to all kinds of work; 
for instance, in planing a seating between two lugs only one of the 
two back-to-back tools could be applied, and it is such exceptions 
as this to the universal application of the double cutting principle 
which are too apt to take possession of the mind, though 90 per 
cent. of work may be free from the objection. The successful 
double cutting tool-box to which I refer was illustrated in THE 
ENGINEER of April 8th, 1887. Any engineer having large surfaces 
to plane would find that the cost of the necessary additions which 
would enable him to have a machine constructed suitably for double 
cutting, or to have an existing machine, if a good one, adapted for 
double cutting, would be repaid in a month's working. 

Leeds, January 30th. J. H. WIcKsTEED, 

(Joshua Buckton and Cv., Limited.) 





THE 111-TON GUN CARRIAGE. 


Sir, —I only now have had my attention drawn to your limited 
description of the proof carriage for the 111-ton gun in yours of 
January 20th, and inasmuch as the ‘further information” you give 
to your correspondent is in the main quite wrong and may lead 
engineers and designers to form and arrive at exaggerated opinions 
adverse to the principles embodied in the carriage, I, as the sole 
designer of the carriage, tfully ask you to make the following 
corrections to your description. 

The wheels of the carriage are identical in every respect with 
those of the bogies and have flanges, for the obvious reasons that 
owing to the manner of pivotting or connection with the bogies—- 
not as you described it—the carriage otherwise could not be kept 
on the rails. Bysuch a method of pivotting as you describe the 
wheels in question would require to as you state ; I therefore 
give to you and your readers a description and rough outline 
sketch of the pivotting as below. 


|p 


The bars D D have at their ends, which enter the body of the 
carriage, each a half of a double eye, which are united and secured 
to the — by a bolt, A, passing through from one side of the 
carriage, and by the partially withdrawing the said bolt the rear 
bogie can be withdrawn, for proof of the gun on racers, as at Shoe- 
bury, without disturbing the front bogie, the latter at such times 
being supported by special means to the carriage, while all the 
wheels are clear of the racers, while the rear end of carriage is 
supported on large rollers. Further description of these features 
I shall reserve for further inquiry of your correspondent, if he needs 
it. Reverting once more to the pivotting, it will be seen by refer- 
ring to a plan thereof, the relative positions taken by the carriage 
bogies pot pivotting bars or connecting rods. 
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It will be seen that the bogies are free to swivel on their own 
centres B B, while the connecting rods D also swivel on their centre 
in the body of the carriage at EE; by this special arrangement the 
enormous carriage, with its load weighing about 130 tons, can go 
round curves 40ft. radius with comparative ease. 

3, Overhill-road, Dulwich, J. T. WILLIAMSON. 

January 30th. 





THE EXPLOSION ON BOARD THE ELBE, 


Sir,—I am inckined to agree with Messrs. Oswald Mordaunt 
and Co., in their letter in your issue of 21st inst., that water in the 
pipes was the cause of this explosion, I give two examples which 
appear to support this conclusion. 

“’ eatetber last, at Greenfield Colliery, near Hamilton, 
where the steam pipe of a pair of 24in. cylinders burst and killed a 
man. The steam pipe came from a range of boilers to the centre 
of the cylinders. At this point there is a knee pipe descending 
vertically for 12in. next the throttle valve, and then a union Pipe 
branching to the cylinders. On the morning of the accident the 
engineman was in attendance on the engine, but it had been 
standing for at least two hours. At that time one of the workmen 
was about to descend the shaft. The engineman told him to go in 
the cage, and he was about to do so when he heard a rush of steam 
in the engine-house. He gave the alarm, and soon after the steam 
was shut off at the boilers. On entering the engine-house the 
engineman was found dead near the ,starting handle, and it was 
found that a piece 17in. by 4in. had burst out of the horizontal part 
of +he knee pipe close to the bend, and from this the steam had 
rushed out and scalded the man to death. The pipe had been in 
position for more than twenty years, and had not before shown 
signs of failure, It seemed to me that the throttle valve had been 
tight, and that condensed steam had collected in the pipes above 
it in the form of water. When the throttle valve was slightly 
opened by the engineman to start the engine, the rush of steam 
from the boilers acted on the water, and by its jerking had 
burst the pipe. I recommended a drip-cock above the throttle 
valve, so that the water would be let off before opening it to start 
the engine. - 

A precisely similar accident mupenet at Brownrigg Colliery, 
near Airdrie, in November last. In this case there was a small 
20-horse power engine, which by means of gearing both worked the 
cage and pumped the water out of a pit 24 fathoms deep. There 
was here a knee pipe from the line of steam pipes, the throttle 
valve, and then a pipe to the cylinder, precisely as in the other 
case. The engine during the Sunday pumped water only, and it 
worked one hour and then stood two alternately. The engineman 
was last seen on the Sunday night, and nobody was at the pit but 
himself all night. About five o’clock next morning, the workmen 
coming to their work found the engine standing, the steam down 
and no one visible. On getting into the engine-house the dead 
body of the engineman was seen. It was found that a piece 
of the steam pipe had burst out exactly at the same place and in 
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the same way as at Greenfield, and from this the steam had rushed 
and scalded the man to death, The engine and pipes had been at 
work for fourteen years. I think the accident was caused precisely 
in the samé way as the Greenfield one, and I recommended the 
same remedies. I have read the Government report on the Elbe 
disaster, and have wanted to hear what the experts have had to 
say, and I have come to the conclusion that Messrs, Oswald Mor- 
daunt and Co. are right. A MINING ENGINEER. 
January 31st. 





HEAT ENGINES, 


Sm,—Your issue of the 27th inst. contains descriptions of two 
novel engines, Mr. Rigg’s “revolving engine,” and Mr, Hargreaves’ 
‘*thermo-motor.” The design of the former was —s by 
Mr. Rigg at the British Association meeting, 1885, and although 
the details of construction bave been developed since, no doubt 
the principle of the design remains the same. I misunderstood 
Mr. Rigg’s description in 1885, and owe him an apology for the 
criticism I then offered. Now that I understand the construction, 
it appears to me that the engine is perfectly balanced. I would 
only point out that the remark made about the recovery of useful 
work by the retardation of momentum during the second half of 
the stroke seems to be a slip on the part of the writer of the article 
of the 27th inst. j 

But may I ask what is the advantage of this method of obtain- 
ing perfect balance! There are several other methods of obtaining 
it that involve less complication. A two-cylinder engine, the two 
cylinders fixed in line with each other, and on = gpre sides of the 
crank shaft, the two pistons of same weight and stroke, and con- 
nected to opposite crank pins, gives perfect balance. The one 
crank pin may be in the central plane of the engine, and the cther 
may be in two parts on the two outside bends of a three-throw 
crank shaft—the central bend of which forms the former pin—the 
second connecting rod being forked. Other arrangements of the 
crank pins of this perfectly balanced two-tixed-cylinder engine are 
possible. Two Fae crank-pins on opposite sides of a single 
crank disc, with the two cylinders opposite bent out of line by the 
thickness of the disc plus the length of one pin, gives zero variation 
of the total force on the foundation, and only a very small oscillat- 
ing force couple upon it, the leverage of this couple being the small 
distance between the cylinder centre lines. Various arrangements 
of two, three, four, or five-cylinder engines, non-compound or 
compound, all perfectly balanced and all with fixed cylinders, may 
be devised by properly adjusting the weights of the pistons and 
placing the cylinders in proper positions, If the object be only to 
produce perfect balance, are not two fixed cylinders erage to 
two moving ones? If one wishes as well to avoid absolute dead 
points, then four fixed cylinders seem to me preferable to four 
rotating ones. Especially as regards simplicity and efficiency of 
valve-gear, is the tixed cylinder desirable. ‘ 

As regards the Thermo-Motor I do not wish to criticise its 
construction adversely ; 1 may merely ask why the air pump A 
does not draw from the ends of the tubes in the vessel B? What I 
wish to draw attention to is the incorrectness of the too common 
idea that the ‘‘ theoretic” efficiency of a heat engine necessarily 
equals the range between maximum and minimum temperatures 
divided by the former. Let A BC DE F be the true indicator 
diagram, ‘‘true” meaning that it truly records all the simultaneous 
changes of pressure and volume. Let A and D be the points at which 
minimum and maximum adiabatic function is reached, and let G AS 
and H D T be adiabatics drawn down to the zero isothermal ST—line 
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of zero temperature. The theoretic as well as the actual efficiency 


ABCDEFA 
ABCDTSA 
same for many different shapes of indicator card. For instance, if 
for the upper boundary A B C Dis substituted, any other boundary 
A K L D with the same adiabatic limits and including under it the 
same area, the efficiency remains unaltered. A M N D is another 
such upper boundary. Similarly the lower boundary D E F A 
may be changed into any other curve, such as DRQorD POA, 
without changing the efficiency, so long as the adiabatic limits are 
kept the same and the area underneath the curve down toS T 
between the adiabatics AS and DT unchanged. These changes, 
which do not affect the etficiency, of course, alter the maximum 
and minimum temperatures and the range between them, the 
ratio of range to maximum being also altered. 

Let C and F be the points at which the greatest and least 
temperatures are reached. Call these temperatures measured from 
absolute zero cand 7; and draw the isothermals GC H and I F J. 
The ratio “—/ is the same as that of IGCHIJFTI, 

- thearess . + GCHJTS 

This ratio is greater than the previous one. This means merely that 
an engine whose diagram is made up of a pair of adiabatics and a 
pair of isothermals is greater than that of any other engine 
working between the same temperature limits. There is no reason 
for calling this par excellence the ‘‘ theoretically perfect” engine. 
Other limits besides those of temperature may be practically quite 
as important. The maximum temperature limit is of importance 
because of the difficulty in getting glands, &c., to stand it, but the 
minimum is not of a similar kind of importance. A maximum 
pressure limit is also of importance becau-e of the strength required 
in the cylinder and piston to withstand it, and a maximum volume 
limit is of as great, if not greater, importance because of the 
increased bulk and expense of the machinery. 

If in any special design the limits of pressure are considered 
the most important, the “theoretically perfect ” diagram—i.e., 
that giving the highest possible efficiency under the given condi- 
tions—consists of a pair of adiabatics and a pair of level—isobaric 
—lines. If the engine were to be designed under limiting volume 
conditions, a diagram composed of a pair of adiabatics crossed by 
a pair of vertical straight lines would be the best possible. If the 
maximum pressure were taken as the upper limiting condition and 
the minimum temperature as the lower limiting condition, then a 
diagram made up of a pair of adiabatics, an upper level line, and 
an isothermal as the back-pressure line, oul be the best con- 
ceivable, 

In all these arrangements the pair of adiabatics recur. The 
necessity of the left-hand curve being an adiabatic for any 
‘theoretically perfect” diagram means that the pressure of the 


is the ratio of areas This ratio may remain the 





working fluid should be initially raised not by supplying heat by 
conduction to it, but by mechanical work alone done on it ina 
compressing pump. To make the operation as nearly as possible 
adiabatic, the pump should be as quick-acting as may be, and no 
time should be lost in the delivery into the vessel, where either the 
work is done or the fluid is stored, prea protected from loss of 
heat, and where it is supplied with additional heat by conduction 
or radiation. This is approximately possible with gases and 
vapours. Whether it be possible with water i will not venture to 
say; nor even whether it be actually done approximately by the 
ordinary boiler feed-pump. 

The existence of the other adiabatic in the ‘theoretically 
perfect” card means that all the expansion carried out after the 
fluid is cut off from connection with the heat-supplying apparatus 
should be as nearly as possible adiabatic. The difficulty of getting 
it so is well understood. 

I need hardly point out that the indicator diagrams taken from 
engines are by no means true records of all the changes of volume 
and pressure to which the working fluid is subjected.. I do not 
refer to the instrumental errors of the indicator. I refer to the 
facts that almost invariably there are serious changes of pressure 
between the boiler or other heat generator and the entrance into 
the cylinder, and also that during the sudden exhaust the changes 
of volume are not co-ordinated on the indicator diagram with the 
changes of pressure. There is a similar sudden expansion on the 
first opening of the admission valve which, of course, is not 
recorded, 

The chief point on which I wish to insist is that the existence of 
a large range between maximum and minimum temperatures is no 
evidence whatever of high efficiency, although engine-makers not 
infrequently quote it as such. If the heat be supplied at varying 
temperatures, the bulk of it may be conducted at a low average 
and a small quantity at an extremely high temperature. This 
would niean the reverse of efliciency, and the same result is 
obtained if some of the heat is conducted out of the fluid at a high 
temperature, however low may be the minimum reached in the 
condenser. 

It seems to me that in many engines of the regenerator type 
everything possible is done to disobey these elementary laws of 
heat efficiency. Care is taken that the conduction of heat to the 
fluid should be at as many greatly differing temperatures as pos- 
sible, and ditto for the cooling apparatus. 

The true law, which we should strive to obey as nearly as we can, 
I am unable to express more simply than as follows:—Let the 
whole supply of heat be conducted or radiated into the working 
fluid in its upper limiting condition—whether this be one of maxi- 
mum pressure, temperature, or otherwise—and let all the necessary 
cooling by conduction or radiation be accomplished in the lower 
limiting condition—i.e., at minimum pressure, minimum tempera- 
ture, &c. 

I hope you will excuse the length of this letter. I have long 
wished that somebody should publicly correct the false notions 
unfortunately too prevalent among engineers on this subject. 

Mason College, January 28th. RosBert H. SMITH. 





FLOATING BATTERIES, 


Sir, —I desire to show how a city may be quickly, and at a com- 
paratively small outlay, perfectly protected from capture by an 
enemy at sea by means of a few floating batteries, so arranged for 
coast and harbour defence that they shall be able to concentrate a 
fire of unparalleled severity from the heaviest modern guns upon 
hostile vessels, and yet be themselves safe, impregnable, and 
almost unassailable. These batteries, briefly described, consist of 


circular, centrally anchored, revolving, top-armoured vessels, each 
floating in a small, excavated basin, and each surrounded by a con- 
tinuous protecting line of earthworks, within which the floating 
battery is sheltered, and above the crest of which it is able to rise 





IN ACTION. 

quickly to deliver its rapid revolving fire, and below which it can 
retire when necessary. The vessel enclosed by the wall is lowered 
below the crest by the usual plan of admitting water into its com- 
partments, and is made to rise into its fighting position above the 
parapet as the water is ejected by its powerful pumps. 

The circular top-armoured vessel is anchored from its centre in 
the middle of its small excavated basin, and is easily revolved 
by two ordinary propellers. As it turns it is able to discharge 
gun after gun of its armament. Since the battery ship is always 
in still water and has great stability, its fire should be more 
than commonly accurate, and as its gunners are safe they ought to 
be cool in action. This arrangement is not complicated, and conse- 
quently is not likely to get out of order or be disabled, and it can 
at any time retire below the crest of its protecting works to a 
position of security. This top armoured vessel being strongly 
anchored from its centre is able to revolve in a very small basin. It 
is difficult to hit, not only because of its comparatively small size, 





IN A POSITION OF SAFETY. 


but by reason of the fact that but very little of its bulk appears 
above the parapet. In truth, only its shield is ever exposed, and 
the strongly curved and inclined surface of this can scarcely be 
given a direct blow. To a single ship of the enemy only one port 
hole of the battery can at one time be exposed. ‘Circular vessels 
have great displacement and stability, and can therefore support 
armour of the heaviest character. This armour principally con- 
sists of the top shield—the unarmoured sides of the vessel are 
not exposed. The shield cannot be penetrated. It is plain 
that the crew have nothing to fear from any form of ram or 
torpedo. Anchored in the middle of its basin, and conse- 
quently off shore on all sides, no assault need be apprehended. 
In the best position a battery of this character would occupy a 
large shoal or soft swamp. Then even its earthworks cannot be 
approached by any class of boats. If from some unforeseen 
accident the circular vessel should sink, its shallow basin does 
= permit it to be entirely submerged, and the crew would be 
safe, 

These batteries are peculiarly suited to the protection of torpedo 
plants. Within range of their protected guns, that cannot be 





silenced, no enemy would attempt the removal of torpedoes, Such 
batteries placed, outside, at the entrance of a harbour would 
subject an enemy attempting to force a passage to a very heavy 
fire. Its concentrated rapidity and force would probably be 
without precedent. A few of these citadels placed inside of 
a harbour would render the enclosed waters unavailable anchorage 
for hostile ships. A harbour protected by these defences, 
and having also a good torpedo plant under the fire of the 
guns, could not be successfully attacked by any fleet what- 
soever, 

In the contest between guns and armour this system aims td 
give a decisive advantage to armour: (1) By reducing the size and 
cone¢ealing the fortified target, thus making it more difficult to hit. 
(2) By interposing breastworks to protect at all times the most 
vulnerable points. (3) To so incline and curve the surface of the 
armour shield that a penetrating blow shall be impossible. (4) By 
securing a displacement of the vessel sufficient to enable the heaviest 
armour-plating to be used—even much beyond the thickness of thé 
present limit. 

A revolving battery of this character requires none of the heavy 
and complicated machinery necessary to manceuvre the turret of 
the monitor class. The guns themselves are manipulated by the 
simplest devices, since they have practically the stability of guns 
on shore—owing to the large displacement of the battery vessel, 
and its floating always in still water—and they are turned into 
position by the movement of the vessel. Unlike other forts, and 
most vessels, none of the guns of this battery are unavailable ; all 
are equally useful, and may be brought to bear as rapidly as they 
can be loaded. These defences form truly impregnable citadels, 
Shoals or reefs upon which they can be located are only too 
numerous in most harbours. The material dredged from the 
excavated basin will form an important part of the surrounding 
embankment. Defences of this character can be organised ina 
short time if the great guns for their armament can be procured. 

Kittrel, N.C., U.S.A., Jan. 16th. TuHos. L. STURTEVANT. 





THE R.A.S.E, ENGINE TRIALS. 


Sir,—With regard to Mr. Atkinson’s letter, dated 16th inst., I 
must say that I cannot agree with him in his statement that if the 
compensating levers be carried round to a stop at } in his sketch, 
the pressure on l caused by the levers must be taken as acting 
against the engine, for if the levers were merely extended to }, 
compensation would be in the wrong direction, viz., tightening the 
brake strap as the weight rose, and vice versd. The connections of 
the strap ends would therefore have to be reversed, so that the 
tail end of the brake strap was connected to the lower ends of the 
levers, and the leading end to a point nearer the centre of rotation. 
Now in that case, the resistance offered by a stop at b to the tail 
ends of the levers would still be in the direction of rotation, 


F (W x.C) - (wx ce) 
and the formula would therefore still read 33.000 
A 


As regards his proposed compensating levers with links, I fail to 
see that they would work effectively, as, though when the weight 
rose the links would draw the tail ends of the levers away from the 
centre of rotation and thereby loosen the straps, yet when the 
weight fell far enough to push the links—by means of the levers— 
above their horizontal position, the tails of the levers would still be 
carried away from the centre of rotation, and thereby loosen the 
strap and cause the weight to fall still more. ; 

January 28th. 





Sir,—I am sorry to have ‘‘ exasperated” “R, A. S.” and, not 
to increase the effect, will abstain from comments on the disin- 
terested summary he gives of my arguments. His last diagram is 
ingenious, and his reasoning upon it is clear and sound, so far as it 
goes. But it has no bearing upon the Appold brake. It repre- 
sents, in principle, the totally different Halpin brake, and with a 
spring balance at C would give satisfactory results. When the 
little boys pulled, the scale would show 1001b., which, deducted 
from 3001b.—the weight of M—would leave 200 lb., as the actual 
weight lifted by the boys, alias brake blocks. Necessarily 
“*R. A. S.’s” diagram is wide of the mark. 

It is an essential feature of the Appold brake that there is a 
self-contained stress in the brake band—independent of that 
arising from the weight—transmitted through the lever to a fixed 
point at its end. The brake band must be endless. It would be 
waste of time to continue the argument upon a form of brake in 
which this essential feature is wanting. 

““R, A. S.” is tired of the argument, and soamI. We shall not 
agree. But my purpose has been served. Condemnation of the 
Appold brake is practically universal, and even ‘‘R. A. S.,” who 
began by denouncing the truth as a mare’s nest, and who spoke as 
one having very much authority, now modestly says that he “‘ may 
be wrong or may be right.” I wish heartily I could agree in some- 
thing he says, but I cannot agree even in this. Still, it is a sign of 
grace. Itisa pretty safe prediction that no more trials will be 
carried out with the Appold brake; and with this conviction I am 
fully satisfied to close my contribution to the correspondence, 
thanking you, Sir, for the space you have given to me. R. 


(For continuation of Letters see page 99.) 








TIENTSIN SWING BRIDGE—CHINA RAILWAYS. 


WE publish this week, on page 90, drawings of a road and 
railway bridge having a swing span and now being erected at 
Tientsin. We shall give in later issues further details and de- 
scription of this structure. 








THE MANCHESTER SHIP CaNnaL.—The works in connection 
with the construction of the Manchester Ship Canal, although 
so far they have been mostly preparatory to more extended 
operations when the season is more advanced, have made satis- 
factory progress. Mr. Walker, the contractor, intends to have 
a railway from one end of the canal works to the other, 
and work up to the present time has been largely in connection 
with the laying down of this railway and in opening out gullets in 
the cuttings to get the steam navvies to work. At present there 
are about 2000 men engaged at different points where work has 
been commenced ; but as the days lengthen out much larger bodies 
of men will be employed, and it is expected that by April next the 
whole of the works of the canal will be in active progress. It will 
perhaps be interesting to state briefly the progress that has been 
made up to the present. Commencing at Eastham, at the lower 
end, the work is opened out to Ellesmere port; five steam navvies, 
eight locomotives, and about 800 men are engaged on this length. 
Between Runcorn and Warrington the work is opened out a distance 
of about four miles; five steam navvies, a number of locomotives and 
steam cranes, and a large German land dredger of great power, 
capable of moving 2000 cubic yards per day, are at work, and 
about 600 men are engaged on ,this division. Above Warrington, 
and thence to Warburton, work has commenced at various places, 
with a number of locomotives and steam navvies on the ground, and 
the contractor has formed a junction with the Cheshire lines to facili- 
tate the bringing on of his plant, &c. On this division about 300 men 
are employed. The Salford Docks have been commenced, a 
number of locomotives and wagons have been brought on the 
ground, and a large excavator which has been constructed in France 
is being erected for work at this point, where there are about 300 
men engaged. We may add that the work has been divided into 


twelve distinct divisions, each having its independent engineers and 
contractor’s staff, whilst as each division has its own spoil banks, it 
is not dependent upon any one portion of the work which in each 
division will be pushed forward with al! speed. 
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RAILWAY MATTERS. 


Tue Supreme Court of Ottawa has made the injunc- 
tion against the construction of the Red River Valley Railway 
perpetual. 

Tue leading American railways placed orders for 
90,000 tons of steel rails with the owners of various American mills 
last week, at £6 8s. (314 dols.) per ton. It is estimated that 
1,500,000 tons of American steel fs will be ordered this year. 


Ay order, which has been recognised as largely in the 
interests of the travelling public as of the railway servants bene- 
fitted under it, has been issued by the authorities of the Great 
Northern Railway to the effect that the engine drivers and firemen 
of the company at King’s-cross are not to be allowed to resume 
duty without an interval of nine hours’ rest. 


Tue Agent-General for the Cape of Geod Hope in 
London has been officially informed that during 1887 the Govern- 
ment railways in the colony have yielded, over and above the cost 
of working and maintenance, a revenue equal to £4 2s. per cent. 
on the capital invested. The net earnings in 1886 were £2 16s. 11d., 
and in 1885 £2 14s. 5d. per cent. on the capital invested. 


Tur Ballybunnion and Listowel Railway, nine miles 
long, which is being constructed on the Lartigue principle, is now 
approaching completion. Considerable difficulty has been met 
with in providing satisfactory level crossings. 1n some cases plat- 
forms revolving about a horizontal axis parallel to the line, and 
meeting on the central rail, have been used. These have to be 
raised whenever a train passes. 


Narrow gauge lines have been proposed for Ceylon 
extensions ; but it is said that to start a new system with new roll- 
ing stock, when there is an abundance in hand to serve both Uva 
and Galle, would be false economy in an island like Ceylon. In the 
low country, it is admitted, the narrow gauge would save little or 
nothing. Then in the hill country, there are no further districts 
except Uva to traverse, and no cause therefore to begin anew system. 


A man was killed last Saturday afternoon on the Great 
Western Railway, at a level crossing near Hayle, West Cornwall. 
He was driving a horse and cart over the line, and was run down 
by the mail train. At the inquest, the jury brought in a 
verdict of manslaughter against the directors of the Great 
Western Railway Company, on the ground that while the dan- 
gerous state of the crossing had been frequently complained of, 
in consequence of accidents having occurred there, the directors 
had taken no steps for the public safety. 


A cCOLLEcTION has recently been made for the engine 
drivers at some of the stations on the Loughton Branch—George- 
lane, Snaresbrook, and Leytonstone—and was distributed to them 
this week, each driver having 10s., each fireman 6s., and every 
platelayer, signalman, porter, &c., engaged in the district on fog 
duty, 6s. A correspondent writing to the Standard says:—‘‘The 
thanks of the men on receiving the money were very hearty, espe- 
cially the drivers, one of the oldest saying, ‘I have been thirteen 
years at this work, and this is the first recognition I ever heard of 
from the public; the porters get everything.’” 


Her Masesty’s Chargé d’ Affaires at Rome reports that 
tenders for the construction of the Reggio-Eboliand Messina-Cerda 
Railways should be transmitted to the Department of Public 
Works through her Majesty’s embassy at Rome. Firms communi- 
cating in this manner with the Italian Government will be allowed 
to inspect the plans and conditions connected with the undertaking. 
The Messina-Cerda line will be of 136 kilometres, divided into nine 
sections. Tenders must be made @ forfait. Applicants will have 
an opportunity of inspecting the track. No list of prices is 
supplied. The nine sections must be completed within six years, 
with the obligation of maintenance for one year. The conditions 
for the Reggio-Hboli line are similar. 

Fovr track roads common in England but a novelty in 
America bid fair to be no novelty much longer. _The great New 
York Central stretch from Albany to Buffalo, 298 miles, will 
doubtless long continue the longest in the country or in the world, 
but the Pennsylvania has a quadruple track between Jersey City 
and Philadelphia, 91 miles, nearly completed, and the New York, 
New Haven and Hartford is rapidly pushing work on the 73 miles 
between New York and New Haven. With the 10 milesnow under 
way, 23 miles will be already provided for, and work on the re- 
maining fifty will then be pushed continuously and rapidly. ‘‘These 
three,” the American Engineering News says, “‘are the first of such 
lines, but we may be sure they will not be the last.” 


AN important change in the method of charging for the 
use of freight cars on foreign lines has been adopted by the Penn- 
sylvania and several other leading companies, and seems to be in a 
fair way to come into general use. Heretofore the settlements 
between the companies have been made entirely on the basis of the 
mileage travelled by a car, the usual rate for some years past 
having been three-quarters of a cent per mile. This plan has the 
defects that under it a car earns nothing unless it is in motion, and 
also that a company has no inducement to hasten the return of a 
car belonging to another line, but can hold it in a yard or at a way 
station as long as it pleases, without incurring extra charges. 
Under the new system a mixed charge of one-half cent a mile and 
15 cents a day is substituted for the simple charge of three-quarters 
of a cent per mile. By this arrangement a car which is side- 
tracked will at least be earning the 15 cents a day for its owner, 
and this time charge, which will rise in the aggregate to a consider- 
able amount for companies handling many foreign cars, will be a 
substantial inducement to hasten the loading and unloading of cars, 
and their return to their owners. A subordinate feature of the 
change is that the per diem rate will be charged on cars sent to 
shop for repairs, and on cars destroyed until date of notice to 
owners, thus enforcing the necessity of prompt notification in the 
case of cars damaged or destroyed, a matter which the Railroad 
and Engineering Journal says is now too often neglected. 


Lorp Henyiker has just been speaking upon the 
railway rates question in a manner which calls for careful 
consideration. The chairman of the Railway Freighters’ Asso- 
ciation offers uncompromising opposition to the character of the 
bill which Lord Stanley of Preston announces is to be reintroduced 
into Parliament next session. And Lord Henniker advises that in 
this same spirit the bill should be received by the whole trading 
community. Except, that it is to receive an addition providing for 
complaints vi traders to the Board of Trade of unreasonable 
charges, the Government measure of next session is to be the same 
as that which was sacrificed to the pressure of business last session. 
In contradistinction to the provisions of this measure, Lord 
Henniker—addressing the Wolverhampton Chamber of Commerce 
last week—declared that traders must strenuously oppose any 
propositions for the perpetuation of terminal charges, and 
preference charges, which created a Court of Commissioners 
which was not easy of access to all traders, and from whose deci- 
sions too many appeals were allowable. Rather than give way on 
these points, Lord Henniker considers that the traders would be 
better without any bili at all. The Mining Association of Great 
Britain and the British Iron Trade Association are, we need hardly 
remark, both also greatly opposed to terminal and preference 
charges. They bear in mind the foreign competition which the 
have to meet, and which was illustrated by a prominent steel- 
master at the gathering at which Lord Henniker spoke. The 
Belgians, whose iron-producing centres are about 105 miles from 
the sea, are, it was mentioned, carrying their iron to the sea for 
2s. per ton, while ironmasters in the centre of England have to pay 
15s. for the carriage to the ports. Traders should see to it that 
the commercial members in ee do their utmost to remove 


the objectionable features of the forthcoming bill, 





NOTES AND MEMORANDA. 


Ir is stated that good coal has been discovered in 
Cashmere, 


By the recent census the population of Madrid is shown 
to be 475,300, which is an increase of 77,500 inhabitants in ten 
years, 


In London 2715 births and 1816 deaths were registered 
during last week. The births were 148, and the deaths 177, below 
the average numbers in the corresponding weeks of the last ten 
years. 


THE deaths registered during the week ending January 
2lst in twenty-eight great towns of England and Wales corre- 
sponded to an annual rate of 23-0 per 1000 of their aggregate 
population, which is estimated at 9,398,273 persons in the middle 
of this year. The tive healthiest places were Brighton, Hull, 
Bristol, Oldham, and Preston. In London 2688 births and 2000 
deaths were registered. 

Tne steamer Essex, of the United States Navy, has 
been making a series of soundings between Cape Guardafui and 
Ceylon. In the Indian Ocean, between 60 deg. and 70 deg. E. long., 
a uniform depth of about 2000 fathoms is almost constantly met 
with, gradually deceasing as the coast isapproached. The greatest 
depth met with was 2705 fathoms, off the coast of Africa, 160 miles 
from Cape Guardafui. To the east of this maximum, the sea bed 
rises very suddenly to a depth of only 857 fathoms below the sur- 
face. 


Tue Bulletin Medical gives the following as the death 
rate of thirty great cities, excluding London :—‘‘ Brussels, 15 per 
1000; Amsterdam, the Hague, and Philadelphia, 16; Stockholm 
and Baltimore, 17; Dresden, 18; Vienna and Turin, 19; Berlin, 
New York, and Brooklyn, 20; Paris, 21; Christiania, 22; St. 
Petersburg, 23; Venice, 24; Budapest, Bombay, and Calcutta, 25; 
Rotterdam, Breslau, and Prague, 36; Munich, 27; Hamburg, 29; 
Trieste, 30; Copenhagen, 31; Alexandria, 35; Rome, 37; Madras, 
43; and Cairo, 51. 


Peprys made use of electricity for the combustion of 
the diamond, but it is only in the last two or three years that the 
application of powerful electric currents has been made for smelting. 

e Cowles process for producing aluminium, and welding, as pro- 
posed by Elihu Thompson, are making rapid progress. The use of 
enormous dynamos for the deposition of pure copper from impure 
ores seems certain now to remain a commercial success. Messrs. 
Bolton, at Widnes, and Messrs. Vivian, as well as Messrs. Lambert 
at Swansea, are each depositing from 40 to 50 tons of copper per 
week by currents of from 5000 to 10,000 ampéres. 


At the present time the P. and O. Company owns 53 
steamers, with an aggregate registered tonnage of 204,183 tons and 
198,500-horse power, built at a cost of some £6,000,000, Their 
largest steamers are of 6500 tons register, and the smallest 2000 
tons. In the course of the coming year no fewer than 200 of their 
steamers, of an aggregate tonnage of nearly 1,000,000 tons, will 
enter and leave the port of London alone. The steamers traverse 
2,500,000 miles in the course of a year. The company gives employ- 
ment to 800 officers (commanders, officers, engineers, surgeons, &c. ) 
of the mercantile marine holding certificates from the Board of 
Trade, and a large proportion have her Majesty’s commission in 
the Royal Naval Reserve. It has also in its service an army of 
nearly 15,000 people afloat and ashore. Great as are its resources 
and operations, the competition of the cheap class of cargo steamers 
with limited passenger accommodatlon which have lately been 
built, has forced the company to extend its branches, and of 
late it has established a network of agencies throughout the 
country. 


THE report of Mr. William Crookes, F.R.S., Dr. William 
Odling, F.R.S., and Dr. C. Meymott Tidy, on the water supplied 
to London during December, states that the uniformly excellent 
character of the water supplied to the metropolis for a long while 
— has been satisfactorily maintained during the month of 

ember. In respect to its degree of freedom from tint of colour 
and excess of organic matter, the numerical results obtained were 
found to differ but little from those taken note of for some time 
back. The mean proportion of organic carbon in the Thames- 
derived supplies, or "160 part, and the maximum proportion in any 
sample, or “188 part in 100,000 parts of the water, although, 
indeed, slightly in excess of the respective means and maximums 
of previous months, are quite exceptionally low for the period of 
the year, as are aiso the numbers expressing the degree of freedom 
of the water from colour tint. The mean proportion of organic 
carbon for the last six months of the year, or, “143 part in 100,000 
parts of the water, corresponds, as nearly as may be, to one-quarter 
of a grain of organic matter per gallon. 


At a recent meeting of the Royal Society a paper was 
read on “ Heat Dilatation of Metals from Low Temperatures,” by 
Thos, Andrews, F.R.S.E. The experiments of this paper were 
made to determine approximately the coefficients of heat dilatation 
of modern steels from low temperatures. The metals employed 
were wrought iron, ‘‘soft”” Bessemer steel, ‘‘ hard” Bessemer steel, 
“soft” Siemens- Martin steel, “‘hard” Siemens - Martin steel, 
‘soft ” cast steel, ‘‘ hard” cast steel, &c., of known composition, 
specific gravity, &c., given in detail in the paper. The terms 
“ soft” and ‘‘ hard ” relate only to difference of percentage of com- 
bined carbon. The ranges of temperature chosen for the observa- 
tions were from —45 deg. C. to 300deg. C. The experiments were 
made on rolled bars of the various steels and also on large 
hammered forgings 5in. diameter. The coefficients of dilatation 
were found generally to decrease with the reduced temperature. 
The author also found such to be the case in his recent observations 
on the heat dilatation of pure ice from low temperatures. There 
seemed to be a slightly greater dilatation in the direction of the 
length of the forged metallic cylinders than when measured across 
the diameter. It was also noticed that the coefficients of dilatation 
were greater in the case of steels having a lower percentage of 
combined carbon than in those containing a higher percentage. 


“Tue Elgin sandstone, so unique and so prolific in the 
domain of palzontology, has just yielded,” a correspondent of the 
Times says, ‘‘ Two other fossils, one of which, if possible, deepens 
the mystery which hangs around this formation. The discovery 
was made at Cutties Hillock quarry, the spot which was the imme- 
diate cause of the great discussion at the meeting of the British 
Association at Aberdeen in 1885. Since then a number of specimens 
have been found which have aroused the keenest interest 
among scientific men both in England and in Scotland, and indeed 
wherever geology and paleontology are practically tau ~ht. 
Hitherto the upper beds have yielded purely reptilian remains, the 
most remarkable of which has been dicynodon, a fossil which, as far 
as is yet known, has been found only in African strata. One of the 
fossils just discovered appears to be another specimen of that crea- 
ture, but until parts of the sandstone are cleared away which at 
present hide considerable portions of the remains it would be im- 
possible definitely to say what the fossil is. The other is more 
extraordinary, and may turn out to be as rare in the British Islands 
asdicynodon. Had it occurred ina different horizon or in strata 
admitted by all to be of old red age, what appears to bea large fish 

late would have been without much hesitation described as 
longing to Pterichthys. As it is, those most opposed to the 
theory that the upper beds are of Triassic age would scarcely dare 
to expect to find the remains of so characteristic an old red fish 
associated with reptilian remains. Whatever the fossil may turn 
out to be, it is a fresh link in the wonderful chain of paleontological 
evidence which the Elgin sandstones have afforded and which 
enrich the museums of London, Edinburgh, and Elgin.” 





MISCELLANEA. 


Tue opening of the Engineers’ Instrument Exhibition, 
organised by the Belgian Society of Engineers in the Brussels 
Bourse, has been postponed to March 2nd, 


WE understand the Admiralty have placed the order 
for the twenty 150-ton steel coaling lighters, for which tenders were 
recently invited, with Messrs. Edward Finch and Company, engi- 
neers and shipbuilders, Chepstow. 


FIFTEEN THOUSAND PouNDs, which does not include 
engineering charges, is proposed to be spent in the construction of 
an intermittent downward filtration system of sewerage for the 
township of Willenhall, near Wolverhampton, the chief seat of the 
ock trade in the kingdom. 


AN extensive machinery plant has been destroyed by 
the burning of Messrs, Finney and Sons’ flour mill at Bromsgrove, 
near Birmingham. The building and machinery were together 
insured for £3000. The overheating of some of the bearings is at 
present the only cause assigned, 


Tue sudden death in North Wales is announced of Mr. 
Isaac Jenks, who until recently was the chief proprietor of the Minerva 
Iron and Steel Works, Wolverhampton, which, on bis retirement, 
he left to the management of his three sons, Messrs. Isaac, Walter, 
and William Jenks. The deceased was seventy-three years old. 


Messrs. W. Simons anv Co., of Renfrew, received an 
order last week from Mr. Thomas A. Walker, contractor, fora 
screw-propelling barge-loading dredger, which will be employed in 
connection with the extensive works on the Ribble below Preston, 
They have also received an order for one of their hopper dredgers, 


WE have received from Messrs. Thomas Fleming, Son, 
and Co., of West Grove Mill, Halifax, acopy of the “ practical and 
useful diary” published by them. Besides being a diary, it con- 
tains a great deal of very useful information concerning belts, 
their necessary size, and power-conveying capacity, strength of 
leather, the use of belting, and other matters of interest to those 
who are users of belts. 


Messrs. J. F. Wappineton anp Co., ship and launch 
builders, Seacombe, are at present constructing an “Alvarez” patent 
life raft, sea anchor, and jury rudder combined for the South 
American Government. It consists of two side and two end tanks 
of steel, which, when not in use, form seats on the ship’s deck, 
while the bottom of the raft, which is of wood, forms the jury 
rudder. The raft will also be fitted with mast, spritsail, and jib, 
and is self-righting. 


Tue Featherstone Local Board have unanimously 
appointed Mr. Malcolm Paterson, M. Inst. C.E, Bradford, as 
engineer to design and carry out Scheme A, reported on by him in 
October last, the estimated cost of which is £7300. The water is 
to be purcbased in bulk from Wakefield, and the works will consist 
of a line of conduit, covered service tank, and distributing mains, 
The local wells are now drier than has ever been known at this 
season of the year, and in many cases a precarious supply has to be 
fetched in pails from distances exceeding a quarter of a mile. 


Tue views of trades unionists as to their relation with 
capitalists have lately been set forth in a clear and forciblemanner by 
Mr. Edward Trow, of Darlington, general secretary to the new 
“Tron and Steel Workers’ Association of Great Bntain.” In a 
recent speech he said, ‘‘he never would believe that capital and 
labour in the iron and steel trades would agree together. Capital 
was the enemy of labour, the powerful enemy that crushed labour, 
The masters had long had the largest share of the profits arising 
from labouring toil. The men should now unite and attempt to 
follow the example which the masters had set. The iron and steel 
workers must be prepared to contribute to some strong union for the 
whole of the country if they wish to improve their present position.” 


Ow January 28th some experiments were made with 
the Snyers ‘‘ brush” clutch, recently illustrated in our columns, at 
the Cail-Hallot Works, Brussels. The clutch, 58 cm,—22-’8in,— 
in diameter, was designed for 1000 revolutions, but was only run 
at 372.a minute. Tested with a Prony brake, the pulley it was 
engaged with raised a weight of 30 kilogs.—661b.—at a distance 
of one metre from the centre, which corresponds with 15-horse 
power. The demonstrations were witnessed by M. A. Bandsept, 
chief of the Electrical Section of this year’s Brussels Exhibition, 
and M. D. Robinson, engineer on the Belgian State Railways, and 
chief of the Machine Hall at the Exhibition. M. Robinson's 
father went from England to Brussels with the first locomotive for 
Belgium in 18365. 


AN important case under the Employers’ Liability Act 
was heard before Judge Turner, at the Stockton County Court, on 
the 25th ult. The plaintiff was a stone mason, named Jerrison, and 
the defendant was Mr. W. C, Atkinson, a builder, and lately the 
employer of the plaintiff. The statement of claim set forth 
that on the 23rd of August last the plaintiff was directed by the 
defendant —who had contracted for the removal of the old 
Stockton bridge, and who was superintending the work himself— 
to make holes in certain stonework of the bridge. The latter, 
being in an unsafe condition, gave way, precipitating the plaintiff 
into the river, whereby he sustained serious injuries. He now 
claimed as compensation £241 16s, Defendant paid £30 into 
Court. The case was thoroughly argued on both sides by the 
solicitors to the two parties. After a patient hearing, the Judge 
gave a verdict for the plaintiff for £45, in addition to the £30 paid 
into court, together with costs. 


WE are requested to state that, “in view of the interests 
of English electrical exhibitors in the International Exhibition, 
Paris, 1889, the Society of Telegraph Engineers and Electricians 
have appointed a committee to ascertain their wishes, and to make 
arrangements on their account with the French authorities. The 
Director-General of the International Exhibition having requested 
the Society to take part in the matter on behalf of the official 
administration, it is proposed shortly to address a circular to the 
principal firms interested in electric lighting and kindred pursuits, 
and to convene a meeting of gentlemen who are likely to take part 
as exhibitors in the forthcoming display. It is of extreme import- 
ance to British industries that they should be well represented on 
the occasion referred to, as without it there is danger of con- 
tinental opinion assuming that Eng!and has fallen back in the race 
for success in the alliance between sci and ce,” 


Tue Sheffield Corporation Water authorities are getting 
alarmed at the ine consumption—or waste—of water, owing to 
consumers letting their taps run asa remedy against lead poisoning. 
They have issued a diagram showing the rise and fall of water in 
stock from January, 1887, to January, 1888, both inclusive. They 
state that during 1587 the rainfall has been deficient toanextent never 
before experienced within the recollection of observers, at ve | rate 
in the district. As a consequence the Water Company were obliged 
in October to draw upon their reserve, the Dale Dike reservoir, the 
heavy rains that usually characterise October not having fallen. 
The result is that at the present moment the reservoirs are not half 
full of water. Owing to the fear of lead poisoning, the consump- 
tion of water has risen in one week, approximately, by half a 
million gallons per day, and in the next su ing week there was 
a further increase. e water was restricted in 1870 in conse- 
quence of the long-continued drought, but from October in that 
year until now the constant supply has been maintained without 
interruption. The drainage area of existing water is 15,703 acres, 
of works completed and authorised 22,199 acres. There are six 
reservoirs in the Ravelin watershed, with a capacity 901,500,000 
gallons, four in the Loxley watershed of 2,786,000,000 gallons, 
and two in the Ewden valley not yet commenced, 
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Associate. 
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MEETINGS NEXT WEEK. 


Tue InstiruTION oF CiviL ENoingEeRs.—Tuesday, February 7th, at 
8 p.m.: Ordinary meeting. Paper to be read, with a view to discussion : 
—'The Alexandra Dock, Hull,” by A. C. Hurtzig, M. Inst. C.E. Friday, 
February 10th, at 7.30 p.m.: Students’ meeting. Paper to be read :— 
“Arched Ribs and Voussoir Arches,” by H. Medway Martin, Wh. Sc., 
Stud. Inst. C.E. 

Society or Enoineers.—Monday, Februa 


6th, at the Town Hall, 
Westminster, at 7.30: Ordinary meeting. 


President for the t 
year, Professor Henry Rubinson, will present the premiums awarded for 

rs read during the year. The President for the year 1888, Mr. Arthur 
tT almisley, will deliver his inaugural address. 

Royat InstituT1Ion.—To-morrow (Saturday), at 3 p.m.: “‘ Experimental 
Optics.” by Lord Rayleigh. Monday, 6th inst, at 5 p.m.: General 
monthly meeting. Tuesday, 7th inst., at 3 p.m.: ‘‘ Before and After 
Darwin,” by G. J. Romanes. Thursday, 9th inst., at 3 p.m.: ‘ Early 
Secular Choral Music,” by Professor C. H. H. Parry. Friday, 10th inst., 
at 9 p.m.: “ Safety Lamps in Collieries,” by W. H. Preece. 
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“Yeast: its Morphology and Culture.” by A. Gordon Salamon, F.L.C., 
F.C.8. Lecture IIl.—Mode of reproduction of yeast—Ascospores—Condi- 
tions necessary to their formation—Saccharomyces and torula—Top and 
bottom yeast—Character of beer determined by species of saccharomyces 
employed—Fungul cellulose—Protoplasm. Tuesday, February 7th, at 
8 p.m.: Foreign and Colonial Section. ‘‘ British Columbia,” b: 
Coppinger Beeton, Agent-General for British Columbia. 
Foreny 8th, at 8 p m.: Ordinary meeting ‘‘ The Continuation of Ele- 
mentary Education,” by W. Lant Carpenter, B.A.; the Right Hon. Sir 
Lyon Playfair, K.C.B., M.P., F.R8., will preside. Thursday, February 
9th. at 8 p m.: Special lectures. ‘‘ Etching and Mezzotint Engraving,” 
by Professor Hubert Herkomer, A.R.A. Friday, February 10th, at 8 p.m.: 
Indian Section. ‘‘The Work of the Afghan Frontier Commission,” by 
Captain Manifold, R A.; J. M. Maclean, M.P., will preside. To-morrow 
—Saturday—a Public Conference on the Sanitary Registration of Build- 
ings Bill will be held. Introductory address, at four o’clock, by the 
chairman, Sir Joseph Fayrer, K.C.S.1., M.D., F.R.S. Short papers by 
Mark H. Judge, A.R.1.B.A., and Sir Vincent H. Kennett-Barrington, M.A. 

Sociery or TELEGRAPH ENGINEERS AND ELEcTrRicians.—Thursday, 
February 9th, at 8 p.m.: Ordinary general meeting. ‘‘On Alternate 
Current Transformers, with special reference to the Best Proportion 
between Iron and Copper,” by Gisbert Kapp, A.M. Inst. C.E., Member. 

CLEVELAND InsTITUTION OF EnoineEeRS.—The third meeting of the 
session will be held in the Lecture Room of the Institution, Cleveland 
Hall, Newport-road, Middlesbrough, on Monday, February 6th, at 7.30. 
Business : Rist of elections since last as Paper on ‘‘ The Working 
of the New Patent Law,’’ by G. J. Clarkson, F.1I.P.A., Stockton. 

Nortu-gast Coast InstiruTION OF ENGINEERS AND SHIPBUILDERS.—The 
sixth general meeting will be held in the Lecture Hall of the Literary 
and Philesophical Society, Newcastle-upon-Tyne, on Wednesday, Feb- 
ruary 8th, at 7.45 p.m. Discussion on the paper on ‘‘ The Combustion of 
Coal, and some Evaporative Experiments with Natural and Forced 
Draughts,” by W. G. Spence. Paper on ‘The Results of some Experi- 
ments made on Rowe's Double-strapped Butt Joints,” by James Patter- 
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COPPER STEAM PIPES. 


In our impression for December 23rd, 1887, we pub- 
lished a paper by Mr. Nisbet Sinclair, “On Experi- 
ments on the Strength of Copper Pipes Made at 
Lancefield,” read before the Institution of Engineers and 
Shipbuilders in Scotland. This paper was discussed with 
another “On Copper and Copper Castings,” by Mr. George 
Thomson, on the 20th of last December. Mr. Sinclair 
read a supplementary paper giving the results of further 
experiments, and drew the following deductions as a 
result of the whole series: Copper is a very trustworthy 
material at all temperatures within the present limits of 
practice in steam machinery. It may be used indifferently 
with or across the grain. The copper may be blistered 
so long as the brazing is left, and still 70 per cent. of 
strength may remain. Unplanished pipes have astrength 
cold in the neighbourhood of brazed joints of 75 per 
cent. of the plate from which the pipe is made. When 
heated to 399 deg., the strength of the whole pipe is 80 
- cent. of the cold strength. Or it has in tl.e neighbour- 

ood of the joint, at 390 deg., 60 per cent. of the strength 
of the cold copper of which the pipe is made. Planishing 
brings up the strength of the joint to within about 5 per 
cent. of the body of the pipe, so that a planished pipe 
should have at 390 deg. a strength of 76 per cent. of the 
cold unworked sheet. The weakness in the neighbour- 
hood of flanges might still exist to the extent of 20 per 
cent. But we must be governed in calculating the 
strength of a pipe, not by the mean of such experiments, 
but by the weakest that would be passed by a fair trades- 
man as a sound job, and put thus the strength of 
ordinary pipes cannot be taken as more than 60 per cent. 
of the strength of the copper the pipe is made of. 

These are, it will be seen, extremely important deduc- 
tions, because it has hitherto been the custum to regard 
the strength of the brazed joint as tapers the same 
as that of the metal in the pipe. The solder used con- 
sists of copper and spelter in the proportions pretty nearly 
of one to one. This alloy—if it be an alloy—is less strong 
than the copper; but from the way in which it spreads 
itself in a thin layer between the two thinned edges of 
the copper sheet it is supposed to give a joint as strong, 
as we have said, as the rest of the pipe. The solder is in 
fact in shear rather than in tension. Mr. Sinclair’s 
experiments, it will be seen, upset this theory ; but it is 
noteworthy that the weakened portion of the pipe is not 
necessarily in the joint, but in its Slaiboioel. It is an 
interesting coincidence that the strength of a brazed 
copper joint bears nearly the same relation to that of the 
solid plate that a single rivetted seam in iron does to the 
solid plate. The rivetted seam has a strength of 56 per 
cent. of the plate. In the same way the strength of a 
planished copper pire bears as nearly as possible the same 
relation to that of the solid plate that a double-rivetted 
seam does to the solid iron plate. 

It has frequently been urged that copper cannot now 
be obtained as good as it used to be. One English loco- 
motive superintendent has recently abandoned the use 
of copper stays in his fire-boxes above the level of the 
fuel on the grate, because they broke continually, and 
now uses iron instead. Various reasons have been alleged 
for this inferiority ; one is that all copper made with gas 
furnaces is brittle; another is that the finest and purest 
ores being exhausted, much more care is required in 
smelting than was formerly necessary, but that competi- 
tion resulting in low prices has rendered it impossible for 
the smelter to spend the money really required to produce 
sound metal. Too much weight must not be attached 
to any of these arguments, but that they are not wholly 





fallacious may perhaps be admitted. In the discussion 
which followed M . Sinclair’s paper, some stress was laid 
on the fact that there were inferior coppers in the market, 
It would appear that much the same danger of uncer- 
tainty a against steel may be urged against copper. 
One speaker pointed out that there are not many kinds 
of copper to be bought, and that there is not more than 
10s. a ton difference in the prices of the various brands. 
It was by no means an unusual thing to find a defective 
sheet. The copper merchant always blamed the copper- 
smith, and unfortunately the copper-smith did not know 
why the sheets were bad. It may, we think, be taken as 

roved that all the copper in the market is not of super- 
ative excellence, and the fact should not be overlooked 
by engineers. . 

Perhaps the most interesting statement made in the 
whole discussion was that of Mr. Clarke, of the Broughton 
Copper Company. Much has been said about seamless 
copper tubes, and doubts have been expressed as to 
whether it is possible or not to obtain them of sufficient 
size. Mr. Clarke said that his firm had been making for 
some years past 14in. seamless pipes, and all sizes up to 
that diameter, and they had recently covered hydraulic 
rams for the Victoria Graving Dock Company with seam- 
less drawn copper tubes 26ft. long by 10in. diameter 
by ;%sin. thick. He claimed for these pipes a considerable 
advantage over brazed copper pipes for this reason—in 
manufacturing these pipes they cast the original shell under 
a pressure of five tons per square inch, with the object of 
driving out all the blow holes which were apt to be present 
inordinary castcopper. Sheet coppersuffered from this, that 
if there were blow holes in the centre of the copper ingot 
from which the sheets were made the rolling tended to cover 
up all defects; but when a pipe was subjected to the 
severe test of drawing cold, if there were blow holes in 
the copper the tube would probably give way in the 
centre. “The difficulty of using large seamless pipes was 
that they could not bend them when they got to 10in. 
and 12in. diameter, and also because they cost 7d. or &d. 
per lb. more for a 12in. tube than they had to pay for a 
similar pipe when brazed.” Here then we have one reason 
why such tubes are notinfavour. It is possible, however, 
that a reduction in thickness would be permissible, in which 
case the cost would be reduced. But the difficulty must re- 
main that these seamless tubes cannot be bent. They re- 
quire great power to curve them, eveua little, and the out- 
side of the bend is thinned and weakened. It would be 
necessary, therefore, it seems to us, to combine with the 
seamless tube some form of bent tube which would either 
be a casting or have brazed joints; and as a chain is no 
stronger than its weakest link, so a steam pipe built up 
in this way might really be very little stronger than an 
ordinary pipe. The discussion was adjourned. Whether 
further information can be elicited or not remains to be 
seen. To us it appears that Mr. Sinclair’s results, taken 
with all the other experiments that have been made since 
the occurrence of the disaster on board the Elbe, point to 
the fact that in every brazed steam pipe there is an 
element of uncertainty introduced by what we may term 
the personal equation of the coppersmith, and that 
at the best it is not safe to reckon on a strength much 
over 50 per cent. of that of the solid plate. As, however, 
a very large margin of strength always is introduced, it 
follows that pipes now at sea are not unsafe. Instead of 
having a factor of safety of nine or ten, however, it is 
probable that they would not resist more than four or 
five times the rending stress to which they are actually 
submitted. 

The question was not raised at the meeting, but de- 
serves consideration, Why use copper piping at all? It 
is difficult to see what precise advantage it possesses over 
good lap-welded steel or iron tubes. It appears, more- 
over, that a very good pipe might be made of thin steel 
rivetted. Such a pipe could not be caulked steam tight, 
but might be brazed steam tight, its strength depending 
mainly on the rivets, while the brazing would be a sub- 
stitute for caulking. Objections can, no doubt, be urged 
to such pipes. Small wrought iron pipes are largely used 
in the United States fur carrying water under heavy 
pressure, a very trying condition. Now that a doubt has 
been cast on the merits of copper for high-pressure work, 
it is possible that some ingenious individual will produce 
something as new and as suitable for its intended purpose 
as the corrugated flues which rendered high pressures 
possible at sea. 


THE METROPOLITAN FIRE BRIGADE. 


Captain SHAw’s report on London fires in 1887 reverses 
the story of the two preceding years, in which the number 
of fires showed a yearly decline. The number now re- 
turned is the highest yet on record. Allowing for the in- 
crease of the population, the fires in the metropolis in 
1887 were not so numerous as in 1884, 1871, or 1870, but 
these were the only years in which the ratio stood higher 
than it did last year. Than can be no doubt that asa 
general rule fires in London increase more rapidly than 
the population. If we take the returns for the last seven 
years, we find that the average number of fires for 
100,000 of the population was nearly fifty-four, whereas in 
the seven years 1866-72, when the returns were kept in the 
same way that they are now, the average was under fifty- 
one. If we go further back, and take the first seven years 
on record, namely, from 1833 to 1839, we find the ratio as 
low as twenty-nine per 100,000. Granting that the earlier 
records may be less perfect than the later, there must un- 
pasvo tie 8 be some truth where the margin is so broad. 
Moreover, in the later periods, where the returns have 
been kept on a complete and uniform system, we find the 
same law of increase prevailing, though interspersed with 
fluctuations. The rise that goes on during a period of 
more than half a century cannot be disputed, and the fact 
is established that in London there is, upon the whole, a 
more rapid increase of fires than in the population. It is 
encouraging to know that the highest ratio of fires was in 
1870, when it exceeded sixty. But this year is included 
in the septennial average which we have previously 
quoted, and which shows a lower ratio than in the last 
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septennial period. Comparing 1866-72 with 1881-87, we 
see that the annual average of London fires has increased 
by as much as 3 per 100,000 of the population, thus 
bringing in during the past seven years an average of 
120 fires per annum beyond what can be satisfactorily 
accounted for. Apart from the energies of the Brigade, 
property in London is not so secure from fire now as it 
was fifteen years ago. There may be a greater certainty 
of the fire being promptly extinguished, but there isa 
greater risk that the fire will take place. From 1866 to 
1872 the average percentage of serious fires was fifteen. 
In the last septenniad this has dropped to eight. There 
is no fault to be found with the Brigade, but what is the 
process which appears to render London increasingly 
inflammable ? 

There was a time, namely, from 1874 to 1889, when it 
looked as if the fire ratio was about to decline. It fell as 
low as forty-six per annum on an average, thus contrast- 
ing with fifty-one in 1866-72. If we start from the close 
of 1880, and take the last seven years, we find the im- 
provement entirely swallowed up, and the balance turned 
the other way, the annual average rising to fifty-four per 
100,000 of the population Thus, on instituting a com- 
parison between such suitable periods as the two last 
septenniads, we are confronted with a serious advance in 
the number of fires. Asa further fact it should be men- 
tioned that the London fires last year averaged one in 
every 229 houses, or about twenty to each square mile. 
This brings the question tolerably close home to each 
man’s. door. The general distribution is such that in the 
course of the year there is a fire in each area composed of 
a square measuring rather less than 400 yards on the 
side. Thus, a man may have his own residence on fire, 
and in the course of the year be witness to four other 
fires round about him within a radius of 400 yards, be- 
sides four more fires a little farther off. If he is more 
lucky than this, somebody else is less lucky. 
before us show that the Fire Brigade does its duty, but has 
an increasingly difficult task to perform. 
the Metropolitan Board to expend a large annual sum inthe 
adoption of hydrants has been wisely taken. 
thickly strewn, it pays—so to speak—to have the means 
of suppression made correspondingly numerous. The 
quantity of water used in the extinction of fires is worthy 
of notice. Last year it amounted to more than twenty- 
six million gallons, which is equal to an average of 11,000 
gallons per fire. It has sometimes been more than this 
and sometimes less, especially in 1886, the quantity 
fluctuating considerably. Captain Shaw reports eleven 
cases in which the supply of water fell short of what was 
needed. On eleven occasions the turncock was late, and 
on six occasions this functionary never came atall. Thus 
there were altogether twenty-eight cases in which the 
water arrangements were unsatisfactory; but as there 
were twenty-nine such occurrences in the previous year, 
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engine intended for use during the late Egyptian cam- 
paign, and Major English carried out with it a series of 
valuable experiments, principally intended to ascertain 
something Tefinite about the vexed question of the 
behaviour of steam in an engine cylinder, It is not our 
intention to consider these experiments or their results in 
detail. In the first place, because Major English unfor- 
tunately presented the results in such a way that it is 
very difficult to draw deductions from them without 
much labour, and in the second, because, after all was 
said and done, he left the question very much where he 
found it. Our object at present is to tell our readers 
something of what was said during the discussion, because 
the drift of that discussion in many ways supports views 
which hitherto we alone have put before the world. It 
will be well first to say a few words on the existing 
theory of what takes place in a cylinder. According to 
it, there is a continued rise and fall of temperature in a 
cylinder, which is attended by condensation during the 
tirst part of every stroke and re-evaporation during the 
latter part, and the condensation is, of course, productive 
of great waste of fuel. It is held to be purely a result 
of change of temperature in the metal of the cylinder, 
piston, &c., by most engineers. But Clausius and Zeuner 
are disposed to believe that the condensation is due more 
to the presence of water in the cylinder than to the 
metal—a conclusion vigorously combatted, as we showed 
last week, by M. Hirn. It will be seen in a moment 
that on this is based the whole heat-trap theory, which is 
that the amount of condensation which takes place will 
depend on the range of temperature in a cylinder, and 
that the smaller the range the less will be the condensa- 
tion. Therefore, as the range in the high-pressure 
cylinder of a triple expansion engine is small, the con- 
densation in such engines should also be small. Our 
readers know that we have disputed the accuracy of these 
views for years, and have pointed out that the superior 


economy of triple expansion engines is due to a totally 


With fires so | 


and he has “ great pleasure in recognising the successful | 
exertions of the water companies and their officials in the | 


matter.” The absence, or late attendance, of the turn- 
cock is not a circumstance on which great stress can be 


ditferent cause, which has nothing to do with reduced 
range of temperature; and we have also maintained that 
the facts which are available go to show that some un- 
known factor other than range of temperature in the 
metal of the cylinder is at work to cause condensation. 
Such views have, as a matter of course, been regarded as 
heterodox. Let us see what came out during the discus- 
sion on Major English’s paper. 

In the first place, Mr. Longridge suggested that a very 
considerable gain would be obtained by lining the cylinder 
cover and piston face with lead. “The specific heat of 
lead was less than one-fourth that of cast iron, and its 
conducting power being also less than one half, there 
ought to be with lead only one-eighth of the condensa- 
tion.” This is almost word for word what we suggested 
in THE EncINeEer about eighteen years ago; and we may 


add that a patent was actually secured for the use of lead | 


in this way some five or six years ago in the United 
States. 
University C: llege, and speaking after Mr. Longridge, 


| he stated that he had used lead, and though the conden- 


| sation was less than with cast iron, it was not reduced | 


laid, unless proof is forthcoming that this officer was | 


ealled and failed to respond. The turncock system is in 
itself defective. With the extension of the constant 
service and the setting up of hydrants, it is to be hoped 


the day is not far off when the presence of the turncock | 


may be entirely dispensed with. A new feature in 
Captain Shaw’s report consists in the announcement that 


the Brigade has made 12,000 hydrant inspections during | 


the year. This indicates a new order of things, from 


which the best results may be anticipated, though it | 


is evident that men are needed as well as machinery. 
There is a passage in the present report which sounds 
like a warning note. 


Having enumerated some of the | 


multifarious and onerous duties of the Brigade, in addi- | 


tion to the primary function of suppressing fires, Captain 
Shaw says :—“ This represents an amount of work for 
each member greater than can be shown by any other 
force with which I am acquainted.” He then makes the 


significant remark :—“ As the uumber of fires is always | 


increasing, I venture to express a hope that it may shortly 
become possible to make a corresponding increase in the 
strength of the Brigade.” The statistics we have set be- 
fore our readers will help to show the reasonableness of 
such an appeal. Ten years ago Capta’n Shaw estimated 
that the Brigade ought to comprise 1000 men. 
short of that number by several hundreds, although the 
need is greatly increased since 1877, the fires having 
gone up by about 50 per cent. 
doubt, are improved. Captain Shaw is able now to report 
that the substitution of telephones for telegraphs, which 
was commenced some years ago, has been completed, and 


It is still | 


Means and appliances, no | 


proves a great advantage in the working of the establish- | 


ment. 
are of such essential value. It is a matter for regret 
that four members of the Brigade lost their lives during 
the year, while many were seriously injured. It is 
a perilous as well as a laborious service. 
execution depends the safety of the metropolis, and all its 
countless treasures. 
Blucher. It might almost as well be sacked as burned. 
It is to be hoped that Parliament will in some way 


manage to give the subject due consideration in the | 


coming session, so as to enable the Board to raise the 
revenue requisite to meet the current expenses of its 
force. The feud which exists between the Board and the 
Fire Offices has hitherto been allowed to stop the progress 
of the Fire Brigade Expenses Bill. This deadlock renders 
it impossible for the Board to pay respect to the demands 
of Captain Shaw, and it is only by an irregular kind of 
financial arrangement that the Fire Brigade is maintained 
at its present point of efficiency. 

CONDENSATION 


IN STEAM ENGINE CYLINDERS. 


Os the 17th of May last year Major Thomas English, 
R.E., read before the Institution of Mechanical Engi- 
neers a paper on “ Heat Distribution ina Steam Engine.” 
The engine was a direct-acting double-cylinder pumping 


Time is saved, and accuracy is secured, where both | 


anything like 50 per cent. 
doubt that Mr. Longridge’s reasoning was quite sound ; and 
the legitimate deduction is, of course, that if lead failed 
to reduce condensation, then the condensation is due to 
some cause other than change of temperature in the 
cylinder walls, Mr. Willans called attention to the curious 
circumstance that in certain experiments made by Major 
English there was greater initial condensation in an engine 
exhausting into the atmosphere than there was when the 
engine exhausted into a condenser, which is precisely the 
opposite of what ought to take place if cylinder condensa- 
tion were a result of change of temperature in the metal of a 
cylinder and of nothing else. Mr. Bodmer directed notice 
to the fact that condensation during a stroke did not 
necessarily represent heat abstracted by the walls of a 
cylinder, and he proved this from some of Major Eng- 
lish’s own diagrams. 
to the discussion said, “ That it appeared to him froin these 
trials that the initial condensation varied directly with 
the density of the steam, while there did not seem to be 
any direct relation between the initial condensation and 
the varying temperature.” It will, we fancy, be admitted 
that the sense of the meeting was that some other factor 
than range of temperature in the metal of a cylinder 
plays an important part in producing condensation. A 
further practical proof that such is the case is the 
enormous initial condensation which takes place in the 
high-pressure cylinders of triple expansion engines, how- 
ever carefully jacketted, the whole of which is in some 
cases re-evaporated in the remaining cylinders, nothing 
but dry steam finding its way to the condenser. 

To explain to what the initial condensation is due is a 
puzzling problem. The whole subject requires careful 
investigation. If it can be shown that the range of 
temperature in the cylinder is only one factor, then it 


|may be possible to arrive at methods of augmenting 


On its due | 


“What a city to sack !” exclaimed | 


| 





economy by eliminating other factors. Thus, for 
example, Major English maintains that the proportion 
which the diameter of a cylinder bears to its stroke will 
exert a considerable influence on its economy, and no one 
during the discussion controverted this theory. In fact, it 
appeared that no view advanced by any one speaker was re- 
gardedas fallacious by the rest. It seemed ve Ye asthough 
it was generally admitted that anything was possible about 
a steam engine. Such a conclusion can only be the result 
of ignorance, and the truth is that very little is really 
known about the action of that extremely unstable 
fluid steam. That certain results must ensue from 
certain causes may be laid down by the physicist; but no 
one can tell whether these causes operate in a steam 
engine or not. It is known that if steam expands isother- 
mally one set of results will follow —if adiabatically, 
another set of results. But who can say whether the 
steam in a triple expansion engine is expanding isother- 
mally er adiabatically, or both, or neither? We suppose 
that a large number of engineers, if asked what takes 
place in a steam cylinder when the pressure falls, will 


Professor Kennedy has experimental engines at | 


Now, there can be no room to | 


Lastly, Major English in replying | 


answer that water present in the cylinder will begin 
to re-evaporate ; yet nothing of the kind may take place. 
If the conditions happen to be such that the outside 
of the cylinder is just of the same temperature as the 
steam, then no heat is allowed to escape, and an increase 
of pressure would cause re-evaporation, while a fall in 
pressure will cause condensation. Again, under condi- 
tions similar to those which constantly obtain in steam 
engines, it is impossible to augment pressure by com- 
oes if water be present, as shown by the straight 
1orizontal line found in many diagrams just at the top of 
the compression curve. Compression only converts the 
steam into waver. It is quite well known that the pre- 
sence of a little water in a cylinder at the beginning of a 
stroke is fatal to economy. May not this be in part 
because, as the pressure rises in the cylinder when the 
steam port opens, liquefaction takes place? Whatever 
may be the answer given to these or questions similar in 
character, the fact seems to be undeniable that condensa- 
tion in steam cylinders is due in part to causes other 
than range of temperature in the metal of the 
cylinder; and it is with some pleasure we find that the 
members of the Institution of Mechanical Engineers 
are apparently prepared to admit that the views hitherto 
held on the subject require revision and examination in the 
light of recent experience. There is no room, we think, 
to doubt that the process which goes on inside an engine 
cylinder is really extremely complex, and the sudden falls 
and rises of pressure, so often attributed to defects in an 
indicator, may, under some conditions, really represent 
what is taking place. This much is certain, the curve 
drawn by an indicator never is, save by accident, either 
isothermal or adiabatic, and no amount of reasoning based 
on the conclusion that it is either one or the other can 
help us much to a true theory of the steam engine. 





ATLANTIC TELEGRAPHY, 


THERE seems at last a change for the better in the position, 
actual and relative, of the Atlantic cable companies ; and in the 
case of the largest of these, the small dividends have been 
increased. The low tariff is beginning to yield a larger traffic, 
and not only that, but an increased revenue also, In the case of 
the Anglo-American Telegraph Company, the. receipts for the 
last half of 1887 were £94,710, which is £9460 above that of 
the corresponding preceding period, Alike, therefore, in increase 
and in the total, the results of the working show an enormous 
traftic across the company’s cables in the six months, If all the 
trattic were fully paid—and it is known that press messages are 
cheaply carried—there were 3,788,400 words telegraphed: in the 
| half-year by this one of the five Atlantic cable companies. The 
| increase in the traftic is officially stated at 162 per cent. over 
| that for the same period of 1885, when the rate was 1s, 8d. per 
| word. It has yielded, however, to the proprietors of these 
| cables only a very small dividend—the ordinary stock of the 
| Anglo-American having received for the last year £1 7s, 6d. per 
| cent.—a very inadequate return for an investment which has 
its risk. ‘lhat this is so is proved by the fact that several 
breakages of cable took place last year. In one case 220 miles 
| of new cable were used in repairing damages. But the yield has 
been better in the later part of last year, and it seems now to be 
tolerably certain that the war of cable companies is about at an 
end, Its effect has been seen in the reduction of the dividends 
of all the companies, or in the postponement of payment cf 
dividends altogether for a time, Lut it has also allowed a very 
| remarkable growth of the traffic. This is in accordance with 
the experience of past cable wars—low rates of charge 
increase the volume of the traffic greatly; and at the termina- 
tion of the struggles, when the rates charged are increased, there 
is a slight fall in the volume, and a check to the rapidity of the 
increase afterwards. It is doubtful whether a sixpenny word- 
rate is as yet remunerative, because though dividends have been 
paid during its continuance, they have been largely contributed 
| to by the interest derived from the reserve fund which the two 
| English companies have accumulated. That of the Anglo- 
| American, for instance, is now as high as £909,981 in 
| investments, which yield an income of about £31,257 
| annually; so that whilst that sum was accumulated in times of 
| high or comparatively high tariff, it must be looked upon as a 
| very great help either in effecting repairs and renewals of 
cabies or—as in some other companies—assisting to pay a divi- 
dend. But beyond the mere question of protit to the share- 
holders, there is room for gratification in the fact that the use 
of the Atlintic cables is growing, and that though a moderate 
increase in the word-rate may now soon take place, yet in the 
end the rate will gravitate downwards to lower level, until 
there is the ability to pay the owners a fair return on their 
investments out of the continually enlarging telegraph traflic. 
As yet the traffic is only in its infancy, as regards popular use, 
but it will expand with every tentative attempt at low rates 
of traffic. 
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HAMMERSMITH BRIDGE, 


WE desire to call attention by the authorities to the state of 
incompleteness in which this bridge, so recently opened with all 
the éclat due to the presence of royalty, remains. It may not be 
deemed an important omission that a purely ornamental feature 
should be left incomplete ; but it is scarcely creditable to those 
responsible for this fine structure that its lighting arrangements 
should have been left for months in their present very crude 
and elementary state. Of course, as much light is given by a 
gas jet from the top of wooden posts, albeit those posts be, as 
they are on this bridge, merely pieces of rough builders’ scant- 
ling, as would be given from the summit of a post of the most 
ornamental] design and costly material. But a fitness in all things 
should certainly be observed with respect to our great public 
works, and we hear daily loud complaints as to the incongruity 
of the appearance of the temporary lighting standards with the 
elegance of the design of the new bridge. Surely it evi- 
dences neglect somewhere that such an incongruity should be 
permitted to exist for several months after the opening of the 
bridge with the imposing ceremonial above referred to. Not 
only are the present rough standards exceedingly unsightly, but 
our examination of the means adopted to support them has 
convinced us that these are inadequate to bear the strain of a 
high gale of wind. The leverage brought upon them would in 
such a case be far too great for the attachment-iron to bear, and 
serious accidents might result from gas escaping from an over- 
thrown standard, 


THE INVENTOR OF THE NEEDLE GUN, 





NicHo.as Dreyse, the inventor of the celebrated needle gun, 
was born a hundred years ago, on the 20th of November, 1787, 
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the son of a poor locksmith, of Sommerda, in Thuringia. At 
twenty-six years of age he had travelled all over his own and 
many foreign countries, and returned to his native town in 1814, 
from which time he occupied himself exclusively with experi- 
ments for transforming infantry fire-arms on a new principle. 
He was in a position to start a gun factory with his own means, 
but the Prussian Government having been made acquainted 
with the intelligence and experience of the man, assisted his 
enterprise so materially that, in the decade 1830 to 1840, 
Dreyse saw his efforts crowned with success. In 1841 a com- 
mencement was made to furnish the Prussian Army with the 
needle gun. Foreign countries at first exclaimed against the new 
murderous weapon, and English journals ridiculed Dreyse as 
“the obscure inventor of a new kind of infernal machine.” Never- 
the less, the gun manufactory was constantly growing until in a 
short time 1500 men were employed in it; and Dreyse received 
the title of a Privy Commissions Rath, and later on, in 1865, 
was created a noble of the land. The former journeyman lock- 
smith died on the 9th December, 1867, at the ripe age of eighty 
years, wealthy and greatly esteemed. His son, Franz Von 
Dreyse, born 1822, follows him in the management of the now 
extensive establishment. 

THE HULL 


AND BARNSLEY RAILWAY 


COMPANIES, 


BARNSLEY, as the capital of the coal country of South York- 
shire, is up in arms against the union of the Hull and Barnsley 
line with the Midland Railway. The opposition is clear enough. 
The people of Barnsley believe that union would mean an end of 
what they regard as “the present wholesome competition” to Hull 
and the other Humber ports. It is understood that the South 
Yorkshire coalowners have unanimously agreed to oppose the 
proposed amalgamation, and now the Barnsley Chamber of 
Commerce follows suit. When the line was laid down it was 
understood that it would not be fettered by the action of the 
other companies, and on that account the railway received very 
general and cordial support from the coal-mining community. 
Up to the making of the line, the coalowners complained of 
being practically handicapped in the race for business at the 
eastern ports. Since its construction, the charges for carriage 
have been considerably reduced, and trade has largely increased 
in consequence, Their fear is that the suggested amalgamation 
means a return to the old state of affairs. ©The coalowners con- 
tend that in the present aspect of the coal trade it is most 
important that they should not be thrown back to their old 
position. Though they claim that in South Yorkshire districts 
they have the best steam coal in England, they have not been 
able during 1887 to get more than 5s, 9d, per ton. Under these 
circumstances increased railway rates would be an enormous 
injury to them. 


AND THE MIDLAND 








LITERATURE. 


Longridge on Internat Ballistics. London: Clowes and Son, 

Charing Cross, 
Tuis paper was written for the Institution of Civil Engi- 
neers but was refuse by them on the ground that the writer 
was too “trenchant upon the authorities.’ With this 
objection we have no sympathy. The censors of the 
Institution of Civil Engineers do not march with the 
times. Have they not learned that papers are much more 
interesting and popular that are of the character they 
describe than those of a purely abstract scientific value ? 
A society that proclaimed that all scientific papers read 
would terminate by a “trenchant” application of the 
points brought out to our authorities, would draw 
crowded audiences. Seriously, however, we think that 
the expression is unfortunate. ‘The authorities” may 
fairly resent being taken under the wing of the council 
of the Civil Engineers. Authorities “should be made of 
sterner stuff.” Mr. Longridge may fairly complain of the 
objection, seeing that he asked to have the passages thus 
alluded to pointed out to him without success; and, 
lastly, readers may feel that they are enticed on through 
a desert of severely stiff matter, by the mirage set before 
them of oases of trenchant passages which are never 
reached. 

The writer, it is true, quotes Captain Noble, Sir F. Abel, 
and General Maitland at considerable length, and quotes 
them to disagree with their conclusions; but the treat- 
ment is fair, there is not a trace of personal animosity. 
We do not concur in all the writer’s conclusions by any 
means, but it is a profoundly difficult and important 
question; the investigations of a man of Mr. Longridge’s 
calibre and reputation are of special value. It is impos- 
sible here to trace out the course of his reasoning; but it 
may be said, briefly, that he objects to the lessons drawn 
by our officers from diagrams of pressures in the bores of 
guns. He points out that the question of quantity of 
charge has been mixed up with rate of burning. Thus, 
when it has been put forward that a high muzzle pressure 
and useful effect has been obtained from slow-burning 
| acohaggs it has been overlooked that had an equally 
arge charge of quick-burning powder been used the 
pressure would not have dropped, as shown in the diagram 
given, by a small charge. The relative influence of tem- 
perature and pressure in the erosion of a bore are 
discussed, and it is a point of real interest. Mr. Long- 
ridge finally concludes that we have been too hasty in our 
adoption of cocoa powder. He considers that slowness of 
burning due to the physical condition of the powder and 
that due to size of grain have been confused; and he 
thinks that M. Sarrau, in France, has perfected the 
inve-tigation of the question far more completely than 
has been done in this country, and he discusses his 
formule. We are not prepared, as we say, to accept this 
conclusion, based upon imperfect information as to a very 
small number of rounds. We admit, and we believe that 
our best artillerists do so, that the low pressure given by 
cocoa powder is obtained at the price of waste of powder; 
but under present circumstances this is our best course to 
take. The fact that we cannot follow Mr. Longridge 
in all his conclusions does not prevent our recognition of 
the value of his paper, and our regret that it should have 
been rejected. 








RENEWED efforts are being made in Germany and else- 
where to utilise slag for cement. The German chemists have been 
busy on this point. 





THE 8.8. CITY OF BERLIN. 





Tue Inman and International Steamship Company’s steamer 
City of Berlin has been renovated and supplied with new 
machinery by Messrs. Laird Brothers, Birkenhead. Her dimen- 
sions are:—Length over all, 510ft. 6in.; breadth, moulded, 44ft.; 
depth from spar deck, 36ft. 34in.; gross tonnage, 5000 tons. 
The alterations made on the vessel by Messrs. Laird are of an 
extensive character. She has been fitted with new engines of 
the triple expansion type, the cylinders being 4lin., 65in., 
and 101in., by 66in. stroke, and capable of developing 5500 indi- 
cated horse-power. The total space occupied by these engines 
is no more than that taken up by the old engines, although the 
power is now about 20 per cent. greater. Steam is supplied by 
eight boilers of the cylindrical return tubular type, each having 
three furnaces. Grate surface is 324 square feet and total 
heating surface 14,600 square feet. The boilers are made of 
steel, carry a working pressure of 150 1b. per inch, and have 
been tested to the Board of Trade requirement of 300 Ib. per 
inch. These boilers are worked under Howden’s system of 
forced draught, the air being supplied by four centrifugal fans 
driven by independent engines. Two of the fans are driven 
direct and two are belt driven. The space occupied by these 
boilers is so much less than was occupied by the old boilers 
that a gain of six first-class state rooms on the main deck and 
officers’ cabins on the upper deck, beside an addition of cargo 
space, has been obtained, and the consumption of fuel and space 
required fur coal is greatly reduced. Circulating water for the 
condensers is supplied by two Tangye pumps, each worked by a 
separate pair of engines, and there are also Worthington engines 
and pumps for the main and auxiliary feed, and for fire and 
sanitary purposes. The crank shaft is of the built type; it 
and the propeller shaft are of Whitworth compressed steel. An 
evaporator is fitted in the engine-room capable of making 15 tons 
of fresh water in twenty-four hours to provide for waste, and 
an auxiliary condenser, to which the exhaust steam is car- 
ried from all the auxiliary engines, winches, heating pipes, 
steering engine, &c., and the water thus saved put back 
into the boilers. The electric light has been fitted throughout 
the ship, the electricity being supplied by duplicate sets of 
Clarke, Chapman, and Parsons’ engines and dynamos, capable 
of supplying the whole lighting required, so that there is now 
no possibility of failure. The ship’s hull has been thoroughly 
overhauled, the upper and main decks have been completely 
plated with steel or iron, and additional sub-divisional water- 
tight bulkheads have been introduced. She has new decks aud 
deck houses, the promenade deck being extended to 180ft. in 
length. The rig has been altered from the old ship rig of the 
Inman Company to that of the three-masted schooner, giving 
her a much lighter appearance afloat. The entire accommoda- 
tion has been 1.e-arranged. The saloon has been re-decorated, 
about forty first-class state-rooms have been fitted amidships 
forward of engines and boilers, and new companion ways giving 
access to the promenade deck are fitted. In addition to the 
complement of boats required by the Board of Trade, three 
collapsible lifeboats are provided—two on Berthon’s and one on 
Chambers’ patent—each capable of accommodating eighty to 
100 passengers, Fire-extinguishing apparatus by meaus of steam 
jets and water is supplied throughout the ship. 

On page 91 we illustrate the engines of the City of Berlin 
from a photograph. 

The trials of the ship were made outside the port of Liverpool 
on the 22nd and 23rd ult., with the following result :— 
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It will be seen that the horse-power per square foot of grate 
is very high. In another page will be found a long letter from 
Mr. Howden, which renders it unnecessary that we should fur- 
ther refer to his system here. 

The great success which has attended the alterations in the 
ship and her machinery reflect much credit on Messrs. Laird 
Brothers, and will add if possible to the high reputation of the 
firm, 








STEAM CRANE OF FIFTY TONS FOR STEAM 
HAMMERS. 


THE great development which has taken place of late years in 
the production of steel, and its application in large masses, has 
led to the necessity of creating especial and powerful machines 
for hammering, heating, handling, and transporting these 
masses. The necessities of the case have been met and success- 
fully provided for at the steelworks and forges of Firminy by 
the 50-ton steam crane, designed by M. Guyenet, engineer and 
constructor, of Paris. Of this we give a description, taken from 
the Revue Générale des Machines-Outils. There are certain 
especial dispositions in the arrangements of the parts which are 
of particular interest and merit attention. This steam crane, in 
co-operation with a hand crane of 12 tons, is devoted to the 
service of a 35-ton steam hammer. It consists of a bent box 
girder jib A. The Jower end is carried by an iron pivot B, on 
two dises of tempered stee], enclosed in a cast iron footstep, 
fixed to the bottom of the well of the crane by six bolts, 
bedded into the masonry of the foundations. Six suspension 
bolts permit the jib A to be held up and the pin B to be removed 
without taking the crane to pieces. The jib is guided in its 
rotary movement, on a level with the ground, by four sectors 
E E, which are affixed to it by means of bolts g g, as shown in 
the enlarged detail. 

The thrust of the crane is transmitted to the foundations by 
a bed plate, in which the sectors E E! run, and by the heel 
plate F furnished with a packing of wood G inserted between it 
and the masonry to break the shocks, and bound tightly 
together by a band of iron H; the heel plate F, so constructed 
as to transmit the thrust which it receives from the crane to the 
masonry, is secured to the foundations by eight strong bolts I, 
each furnished at its lower extremity wita an anchorage plate of 





cast iron, leaning against a block of hewn stone sunk into the 
bed of the masonry; it is also fastened by six bolts h, to the 
sole plate of the steam hammer; finally, two iron rings J, 
shrunk on, serve to secure it to the upper part of the masonry 
foundation. To complete the description of the lower part of 
the crane, we may add that a cast iron crown, L, for the purpose 
of guiding the jib A, is fixed by bolts to the heel plate G, and 
that a plate of iron M completely covers the rubbing surface, 
to keep out thedirt. The sectors E have been adopted in prefer- 
ence to the general system employed of a circular row of loose 
rollers, united by two iron circles interposed between the cast iron 
collar fixed on to the pivot and the heel plate, on account of the 
shocks of the hammer, which, as is well known, are very injurious 
to rollers. 

In working the crane there are four movements brought into 
operation :—(1) The lifting movement, for raising or lowering 
the load; (2) the driving movement, for translating the block 
carriage which carries the load; (3) the revolving movement, or 
the revolution of the crane on its own axis; (4) the displacing 
movement, for changing the position of the piece to be forged. 

The whole of the mechanism necessary for working the crane 
is fixed on the jib A. It is composed of a steam engine with 
two cylinders N, the pistons of which set in motion the shaft O, 
by means of connecting rods and crank discs J. The crank 
shaft carries a loose cog-wheel K!, called the high-speed wheel ; 
the cog-wheel K, called the low-speed wheel, is placed on the 
same shaft, but it can slide in the direction of the axis guided 
by a collar which is worked by a lever, permitting the 
wheels K and K to be kept in or out of gear at high or low speed. 
An intermediate shaft P carries two wheels gearing with K and 
K!. On this shaft are also fixed two friction cones U U, which 
can set in motion singly or simultaneously the three movements, 
revolving, driving, or displacing. An intermediate cog-wheel Q 
is for the purpose of changing the progress of the lift. Itis worked 
by a shaft, on which two loose wheels, with friction cones, are 
mounted, and the conical friction sleeves V V ; they are keyed on 
to the shaft, on which they can slide under the action uf the 
thrust collar, and which can be turned to the right or left, ac- 
cording to whether the load is to be raised or lowered, by means 
of a lever. 

Having described the divers actions of the initial motur, we 
shall proceed to examine successively the mechanisms of the 
four movements enumerated above. (1) Lifting: The load is 
suspended to a steel sling chain, with jointed links ; this chain 
parses over a pulley, the block of which is carried by a suspen- 
sion rod, the upper part of which rests on a series of Belleville 
springs, the elasticity of which adds to that of the girder, 
thus minimising the effect of shocks and notably diminishing 
their reaction on the crane. This series is composed of ten 
couples of circular springs 28 centimetres in diameter, supported 
at their lower part by the block, the movable pulley of which 
receives the lifting chain; this chain, fixed at the extremity of 
the jib of the crane, passes successively over the pulley 6 of the 
block carriage, and the various other shafts and guides as shown, 
and on to the chain pinion on the upper shaft which carries at 
its ends the worm wheels ¢ ¢', driven by the two endless screws 
of case-hardened iron. The load is raised or lowered, as already 
explained, by working the friction sleeves V V. (2) Driving: the 
movement for translating the load longitudinally is obtained by 
moving the block carriage. Thiz is composed of four roller guides, 
and two lift sheaves, and its action will be easily understood from 
the engraving. (3) Revolving: the rotary movement of the 
crane round its own axis is obtained by a series of cogs L’ mid- 
way between the toothed crown L, which serves as a fixed point, 
and the shaft A, terminated at its upper part by the friction 
cone B; this cone, under the action of hand lever n, may be 
put in contact with either of the driving cones U, according to 
the direction desired to be given to the crane. (4) Displacing: 
the movement for changing the position of the object to be 
acted on by the hammer is not yet completed. The whole of the 
movements are controlled from a small platform. 

To complete this description we give some numerical details. 


The maximum range of the crane’s action is .. 63m. 
The run of the carriage .. .. .. .. «oc -- »- -. 150m. 
Maximum height of the crane above the ground level 8°40 m, 
Speed in raising the load of 35 tons (per sec.).. -- OO17 m. 
Speed in translating the carriz ae ae os tte oo 
Number of revolutions of the crane perminute .. .. 0°3 
Power of the steamengine .. .. .. .. .. «. «- 25-hp. 
Minimum pressure of steam.. .. .. .. «. «. «. 3ks. 
Diameter and stroke of piston .. .. .. .. .. -. 0°230m. 
Number of revolutions of the motive shaft per minute 150 


The trials of deflection of the extremity of the crane have given 
the most satisfactory results. The constructor was instructed 
to observe that under a weight of 50 tons the deflection should 
be between 60and 120mm. When tested the block carriage was 
placed at the extremity of its course, which gave a range of 
6°30 m.; the deflection was measured at the extremity of the 
girder, being at a distance of 7°90 m. from the axis of the pivot. 
The deflection was 48 mm. under 35 tons and 76mm. under 
50 tons. 

Since its installation this powerful crane has given the most 
complete satisfaction. 








THE ROYAL INSTITUTION. 


THE MANUFACTURE OF TELESCOPIC MICROMETERS. 
Iv the course of the series of popular lectures recently delivered 
at the Royal Institution by Sir R.S. Ball, LL.D., on Astronomy, 
the speaker said that nothing equals the thread of the spider 
for micrometer “ wires,” because they are elastic, even, and so 
fine as to approach more nearly than anything else to the ideal 
line of the mathematician. A gossamer thread will do for the 
purpose, but a rather better plan is to take the cocoon of the 
spider and to draw out thread therefrom. A piece of wire is 
then bent into the form of a horseshoe, the thread is laid 
over its two ends and fixed to each with wax, then it is geutly 
drawn straight, and dropped into the grooves on opposite sides 
of the micrometer frame; next it is touched with shellac 
varnish where it lies in the grooves, and when fixed thereby 
“the thing is done.” An optician, he said, might charge five 
guineas for the same work. 

In another lecture he gave the following table of 
The Principal Meteoric Showers. 

Date of Radiant. 
appearance. 





Name of shower. R.A_N.D Remarks. 








Quarantids .. .. Jan. 2nd to 3rd. 232° x 49° Maximum, 1863-66. 


Comet 1, 1861 (?); me- 


Lyraids .. .. Apl. 19th to 20th 272° x35° »- teors yellow and white 
slightly trained. 
Perseids .. Aug. 9th to llth 44° x56° Great shower, comet 1862. 
Orionids .. Oct. 19th to 20th 89° x15° A well marked shower. 
The greatest shower ; 
Leonids .. Nov. 12th to 13th 149° x23° } comet 1, 1866; period, 
-) 33} years. een 
Andromedes .. Nov. 27th to20th 25° x4s* | Great shower, Nov. 27th, 


Biela’s comet. 
meteors, pos- 


§ 1872. 
Geminids .. ) Trained 


. Dec. 9th to 12th 105° x32° 


} sibly aerolitic. 
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THE ECONOMY OF HEALTH IN WORKSHOPS. 


AN interesting paper on this subject was read by Mr. J. 
Corbett before the members of the Manchester Association of 
Engineers at their meeting on Saturday. Starting from the basis 
that the responsibility for the healthiness of workshops rested 
rather on the employers than on the employés, and that the 
healthier the workman the more valuable the qualities he possessed 
for the — discharge of his duties, Mr. Corbett proceeded to 
deal with the questions of ventilation, heating, and lighting, water 
supply, dining-rooms, sewering, and. waste appliance, as the prac- 
‘deel probem which had to be solved in promoting economy of 
health in workshops. With regard to ventilating and heating, to 
which the paper was chiefly devoted, Mr. Corbett observed that in 
engineering workshops there were comparatively few departments 
where the men were too overcrowded for due healthiness, but he 
might point out that each man should have at least 25 square feet 
of floor area, and at least 400 cubic feet of space for ventilation. The 
quantity of fresh air required per man per hour was not less than 
1000 cubic feet even in cold weather, and with inactive employment, 
and four times to ten times this amount was required for laborious 
work in warm weather. In arranging for the ventilation of work- 
shops they might, as the simplest course, make openings in the 
walls, windows, roofs, Xc., depending on the wind and on the rise 
of temperature in the workshop to cause the requisite currents in 
and out. But the wind was utterly variable and untrustworthy, and 
as to the rise of temperature in the workshop, it would be highest 
above the open air temperature in cold weather when ventilation 
had to be reduced, and would be almost the same as the open air 
temperature in warm weather, when ventilation should in- 
creased. So mere inlets and outlets to the open air, even when 
titted with means of opening and closing them, afforded only in- 
adequate and contradictory means of ventilation. It naturally 
followed from the above reasoning that all cowls and whirligigs 
depending on the wind for their action were most active when 
least wanted, and least active when most wanted. Indeed, 
he thought there were ba J few mechanical appliances by 
which the public was more humbugged, and more completely 
sold than the varions wind whirligig ventilators which were 
successfully puffed and advertised by many so-called venti- 
lating engineers. He only repeated the opinions of some of the 
most able authorities on ventilation in laying down the rule that 
an air inlet or air outlet, subject to the action of the wind, should 
not be arranged to increase its action in increased wind, but so far as 
practicable, should be independent of the force of the wind, so as to 
actevenly. For this pur all vent shaftsshould be well raised above 
the roof, and roofed and protected from rain either by louvres on all 
sides, or by a flat top with side openings, or a circular double cone 
outlet, each of which forms allowed the wind to blow through 
them without materially affecting the draught. One important 
rule as to outlet ventilation was to have only one for each 
room, unless for rooms of great size, because where there were 
two or more outlets some of them would at times act as 
inlets, and thus reverse the intended currents. Air inlets, on the 
other hand, should be as numerous as circumstances permitted, 
and i to disperse their draughts as widely and gently as 
possible. here these inlets were through the walls, they should 
always have deflectors to disperse the draught, but for extensive 
top-lighted rooms, similar to loom-sheds, it was needful to bring 
in the fresh air from the roof. The workshops, such as were used 
for smiths’ work, with raised louvres along the ridge of each roof, 
the best means of regulating the ventilation was by light wooden 
doors hung so as to close, or partly close, the opening just below 
the raised louvres. Smithy doors were often made in two heights 
to aid ventilation, but a better plan was to have a second door just 
within the shop, formed entirely of ventilating louvres, so as to 
turn the draught upward, whilst a screen board might be hung 
over the lower part of the door when only moderate ventilation 
was required. Turning next to artiticial means of ventilation, 
Mr. Corbett pointed out that heat was the most constantly avaii- 
able power, either by direct tire heat or by steam or hot water ; but 
any such means were less positive and more costly than venti- 
lation by power, as a gee to fans of one form or another. Heat 
could be applied by placing a fire or a few gas burners 
below an upcast shaft; but a much safer plan was to place a 
coil of hot-water pipes, with a regulative valve beluw the upcast 
flue. The best of all knuwn means tor inducing and regulating the 
ventilation of workshops were fans driven by power. In most 
workshops the power could be given by shafting, or steam could be 
suppled to a little engine attached to the fan. In some cases it 
would pay well to apply a gas engine for the purpose; the power 
required is very small compared with the results attained. Thus 
one indicated horse-power will, under favourable conditions, drive 
12,000 cubic feet of air per minute, or 720,000 cubic feet per hour, 
in and out of a workshop, affording the minimum ventilation 
required for 720 workmen. Even in mild weather, when tenfold 
ventilation is required, it would serve seventy-two men. With 
such a power at hand, there was now no excuse for ill-ventilated 
workshops, for all the risks of back draught, and the irregularities 
and contrarities of wind ventilation, were overcome by the power 
fan, which would give as much or as little air as required by the 
simple regulation of its speed. The fan should be fitted to the 
outlet, as it was difficult to disperse its violent draught when used 
on the inlets, and as only one outlet was best for each room, there 
was the one place for the fan. An outlet shaft would be required, 
as the fan could not advantageously discharge through a side 
opening, which might meet the pressure of strong wind at times. 
Sometimes, where dust had to be kept down, and had to be 
carried away from lathes, &c., it was convenient to use the space 
under a boarded ground floor, as the exhaust chamber leading to 
the fan, each lathe, &c., having an exhaust pipe through the floor, 
and one or more pipes being led down from near the ceiling, to 
carry off the gas fumes, &c. The speed of the fan might be regu- 
lated by stepped pulleys, like a lathe, or by cone pulleys and 
belting, or by curved cone friction pulleys, like a potter's wheel. 
A readier way of checking the draught is by a valve in the dis- 
charge shaft, either a throttle valve or a return escape valve ; but 
in these cases the fan had the wear and the power of full speed at 
all times, while the speed regulation economised both wear and 
power. This regulation of the whole room should be controlled by 
the foreman, but the separate air inlets might be left to the men 
near them. In selecting a ventilating fan, its specially light work 
must be remembered. The high-speed blast fan was utterly 
wasteful as a ventilator, and the best torms had very large airways 
throughout, with little frictional surface, fine cutting edges, and 
truly curved vanes, so as to lightly pass a great bulk of air. 

ese principles were ignored by many makers of fans, the 
result being that — were in the market which showed only from 
30 to 60 per cent. of the efficiency of the best designs; and though 
he believed we had not yet seen the best possible form, he felt 
warranted in saying, as the result of severa] experiments, that thé 
Blackman air propeller was a long way the best fan he had yet 
seen for light work, but it would not do well for more than lin. 
of water pressure, and so was unsuitable for blast purposes, 
Where blast pipes had to be laid throughout a workshop, it is 
sometimes convenient to use the blast pressure for ventilating, by 
means of a blast jet, or set of jets, in the outlet shaft, working 
like the blast pipe in the funnel of a locomotive. Steam jets might 
be similarly used, but such non-economical appliances were best 
suited for sudden uirements during the cleaning of 
machines, &c., rather than for constant ventilation. Where venti- 
lation was thus forced, it was not needful to have so large outlets 
as those recommended for natural ventilation, but it was well that 
the sizes of outlets and shafts, &c., should be arranged for an air 
speed not exceeding 600 lineal feet per minute. The inlets should 
be arranged for a speed of about 200ft. per minute, to avoid strong 
draughts, 

On the + ager of lighting, Mr. Corbett said that although no 
rules could be given as to the extent of window or skylight area, 








it was good policy to give plenty of glass in any workshop, but he 
would urge fhe dh atl gor suitable glass, which should be either 
thick sheet or rough plate glass. The cleaning of windows and 
skylights was most unwisely neglected by many engineers, and a 
little calculation would soon prove that the cost of frequent window 
cleaning would be well repaid AX 4 the comfort and gas economy 
resulting from it. As to artificial lighting, with regard to gas the 
use of good burners was most important, both from the considera- 
tion of health and economy, whilst with regard to electric lighting 
the large incandescent lamps seemed to be the best for nearly all 
purposes. A supply of good water, and of convenient facilities to 
enable the men to make the best of their scanty supplies of food, 
were essential requisites for a workshop; and when one saw men 
from large works loitering round the nearest public-house, or 
sheltering against the walls in the streets, during their meal time, 
it was evident that an economy of their health and strength would 
be effected if the employer provided them a really éomfortable 
dining-room in the works. Indeed, he was inclined to go still 
further, and to venture the opinion that in every works good 
washing accommodation should be provided, and that a moderate 
outlay in engineering papers would tend to cultivate the 
men’s power of coderstancuis drawings, and so add to their 
interest in engineering work as ‘to well repay its cost. 
With regard to the question of sewering and waste appliances, 
Mr. Corbett earned that the right policy was to encourage 
habits of decency and cleanliness everywhere, whilst the proper 
sanitary arranzewent of all sewers was absolutely necessary. In 
conclusion, he thought the most unobservant would admit that by 
proper attention to health in the workshop any man now working 
in an uncomfortable and unhealthy shop might be made at least 
1 per cent. abler, more active, and more efficient in his work. 
Taking an average workman to be worth £100 a year to his em- 
ployer, this 1 per cent. was £1 per year, or equal to £20 of capital. 
All that he had suggested would not cost £20 per man ; in most 
shops not £5 per man; so he hoped that both on the low ground 
of mere money value and on the high ground of duty to those 
dependent on employers, his paper might convince them of the 
true ‘‘Economy of Health in Workshops.” In the discussion 
which followed, the president—Mr. 8. Dixon—observed that if 
they only took a commercial view of the question dealt with in the 
paper, it was greatly to their advantage, and also a matter of 
economy, to study the health of their workmen. The question of 
ventilation was a very important one in engineering shops, par- 
ticularly where there was a quantity of metallic dust floating in 
the atmosphere; the flooring was also a very important con- 
sideration, as where it was not good it greatly contributed to the 
quantity of dust; but he had been glad to see that in most English 
workshops good floors were the rule. Alderman Asquith observed 
that the question dealt with by Mr. Corbett had been very much 
neglected not only in workshops but in the construction of dwelling 
houses, and it was essential that they should have good dwelling 
houses as well as good healthy workshops. Mr. Kea thought 
the Municipal Corporation might do a great deal in compelling 

roper attention to sanitary arrangements in workshops. Mr. 
Nasmith did not think they would find any flagrant disregara of 
sanitary and ventilating arrangements in modern workshops; in 
many of the old shops there were no doubt serious defects, but the 
number of these places was yearly becoming less ; time was on the 
side of the sanitarian, and he did not think compulsion was 
desirable to compel these matters to be carried out. Mr. Boswell 
said there was a difficulty in ventilating some shops, as they had to 
be built for special purposes, and architects and ventilating engi- 
neers were still so much disagreed about the most suitable methods 
that it was ditticult to say what was the best course to be adopted. 
A vote of thanks was passed to Mr. Corbett, who briefly replied, 
and the proceedings closed. 








AMERICAN ENGINEERING NEWS. 
(From a Correspondent. ) 

The Hudson River Bridge at New York.—At the meeting of the 
American Society of pe 5 slice on January 4th, Mr. Linden- 
thal read a long and interesting paper on the ‘‘ North River 
Bridge,” which is the most important feature in a project to bring 
all the several railroads now terminating on the west shore of the 
North (Huus u) river, across the nver into New York. In view 
of the extensive river traffic, river piers are inadmissible, and the 
structure as designed by Mr. Lindenthal has a river span of 
2850ft., a shore span on each side of 1500ft., and anchotage piers 
320ft. long. It is to be a suspension bridge, with wire cables, and 
iron towers 450ft. high; the height above high water to be 150ft. 
Contrary to general practice, careful attention has been paid to 
architectural appearance, in order to ensure an imposing structure 
worthy of its position and importance. There will be six railroad 
tracks —more would complicate terminal tacilities—and trains 
would run through to an immense depdt in New York City, 
abolishing the present steam ferries. It would accommodate a 
traffic of 50,000 passengers per hour in one direction, which would 
suffice for fifty years. The terminal depdt would have loop tracks 
for the continuous running of local trains. On the New Jersey 
side there would be extensive yards and shops, and connection 
would be made with all the numerous railroads. The bridge would 
be 86ft. wide, and the floor would rise 4ft. in summer and sink 4it. 
in winter, making a total vertical movement between extreme 
temperatures of 8ft. Each cable would consist of two cables 
placed vertically one over the other, and braced together with eye- 
bars, forming a braced arch. The towers would be of iron or 
steel, with tlaring bases, on caissons 270ft. by 180ft., open caissons 
being used. The vertical cables would be 6in. wire cables. The 
panels would be 50ft. long. The cables would be wrapped with 
wire and covered with a mantle of din. steel to protect them from 
the weather, a space of lin. being left between the cable and 
mantie. The tracks would be laid with 100 lb. rails, placed on 
preserved wood in trough stringers, these stringers being deep 
enough to protect trains in case of derailment. The anchorage 
piers to be of monolithic concrete masonry faced with granite, 
the tracks being carried through in tunnels 84ft. wide by 40ft. 
high. Through trusses are used, and the floor system would be 
supported at intermediate points by columns connected with trans- 
verse trusses resting on the upper boom. The 1500ft. shore spans 
have an iron tower support at mid-distance. The estimated cost 
of the bridge alone is 15,000,000 dols.; the total cost for the 
project in its entirety would probably reach 50,000,000 dols. The 
enterprise is very.ambitious, but it is stated that it is in a fair way 
to be carried out. 

Railroads in Mexico.—Mr. W. H. MeWood, of San Francisco, 
Cal., has a very valuable concession from the Mexican Government 
for a railroad from Tepic, in the State of Jalisco, to Mazatland, 
through Sinaloa and Sonota to Yuma, Arizona, Work must be 
commenced by May and completed in three years. An engineer 
corps will start in January. Boston, New York, and knglish 
capital will be interested. The Mexican Central Railroad will have 
the Guadaljava branch completed by May. Work is in active 
progress from Aguas Calientes on the San Luis Potosi branch, and 
the line from San Luis Potosi to Tampico; both will be completed 
this year. The Mexican National Railroad has over 7000 men 
engaged on the northern and southern divisions of the gap between 
San Miguel de Allendo and Saltillo, and will complete this line by 
October, giving a direct line from the city of Mexico to St. Louis, 
Mo. The International Railroad from Laredo, on the Mexican 
Central Railroad, to Eagle Pass, is nearly completed. The Mexican 
Government is desirous of having a railroad built from the city of 
Mexico to Acapulco, of the Pacific coast, and also one across the 
isthmus of Tehuantepec. 

American Society of Civil Engineers. —The annual meeting was held 
January 18th and 19th. On January 18th the meeting assembled 
at the house of the Society for the transaction of business, election 
of officers &c, The matter which aroused the most interest was 





a proposed amendment to the constitution, providing for a 
“student ” de, and the change of name from “Junior” to 
‘* Associate Member.” There wasa long and somewhat acrimo- 
nious discussion, both verbally and by correspondence, but there was 
a general opposition to the admission of young men as ‘‘ students” 
of the Society ; the conditions being different from those which 
obtain in the English institution. It was finally decided, however, 
to let the amendment relating to the creation of a ‘‘ student” 
grade go out for a letter ballot of the whole Society, but to strike 
out all reference to the change of name of the “ Junior” grade to 
that of ‘‘Associate Member.” Several committees presented 
reports,, and other business was transacted. In the evening 
Lieutenant C. C. Rogers, U.S.N., lectured on ‘‘ The Panama Cana! 
in 1887,” being a description of what he saw on a trip over the 
course of the canal by order of the Navy Department. On Janu- 
ary 19th the party went up the East and Harlem rivers by steamer 
to inspect the new ‘‘ Manhattan” bridge over the Harlem river. 
There are two 510ft. spans of arched plate girder ribs—there 
being six ribs, 13ft. deep—these ribs are of steel ; the bracing is of 
wrought iron. The clear height is about 135ft. The approaches 
are of masonry, with graceful arches, and the bridge when com- 
pleted will be a very handsome structure. In the evening the 
usual.annual reception closed the meeting. 

The Railroad Commission of New York State.—The Poard of 
Railroad Commissioners has issued its fifth annual report. The 
business of the railroads shows a large increase :—Gross earnings, 
143,724,490 dols. 62c. and 125,160,289 dols. 48c. for 1887 and 1886 
respectively ; operating expenses, 92,439,974 dols. 60c. and 
79,260,798 dols. 30c.; net earnings, 51,284,516 dols. ‘02c. and 
45,899,491 dols. 18c.; dividends, 13,822,874 dols. 10c. and 
11,178,176 dols. 67c. for the two years. With regard to the Act 
passed providing for the abolition of the car stove after May next, 
it.is stated that a number of roads have adopted various systems 
of heating by steam from the locomotive, and are now endeavour 
ing to decide upon a uniform and standard coupling for the pipes. 
The Board is not yet prepared to say which method is the best, as 
only practical experience through several winters can decide. 
Proper means of ventilation are recommended. Much has been 
done towards the adoption of uniformity in rules and management; 
automatic car couplers will probably be generally adopted very 
soon, and continuous brakes for freight trains are an improvement 
for the near future. The Board recommends legislation on several 
subjects, as at present it has no power to compel obedience to 
its decisions, and thinks it ought now to have such power. Among 
the subjects are the abolition of grade earnings, the abolition of 
the centre bearing rail—1—for street rails, prohibiting the leasing 
of parallel railroads, regulating railroad construction, penalty for 
companies failing to make quarterly reports, providing that freight 
cars shall havea low railing round the roof to prevent brakemen 
from slipping off. During the year 532 people were killed and 
1260 injured, an increase of 29 and 122 over the year 1886. 

Abandoning grade crossings.—The New York and Harlem Rail- 
road Company will lower its tracks through the 23rd and 24th 
wards of New York City, and has made satisfactory arrangements 
with the Park Department. The tracks will be lowered about 7ft. 
to 12ft., and twenty-eight steel bridges will have to be built. The 
estimated cost is 2,000,000 dols., the whole of which will be borne 
by the company. Work will be commenced in February. The 
altered line will be in an open cut, with retaining walls for about 
four and a-half miles. 

Widening gauge.—The Cleveland and Canton Railroad—in Obio 
—will be widened to standard gauge. ‘The change is estimated to 
increase the receipts from 120,000 dols. to 240,000 dols. per annum. 
It will enable connections to be made with a large number of im- 
portant lines; heavier rolling stock wil] increase the carrying 
capacity ; it would avoid the public prejudice against narrow gauge 
roads. President Blood in his report says that a narrow gauge 
coal train contains 240 tons, while a standard gauge train carries 
875 tons. He says that with standard gauge the road can pay on 
a capitalisation of 30,000 dols. per mile. The net earnings for 1887 
were about 110,000 dols., or 1? per cent. on the stock. The line 
runs from Cleveland to Canton, O., 115-13 miles, with branches to 
Sharrodsville and Minerva, aggregating 45°46 miles ; total, 160°59 
miles. Gauge, 3ft., laid with steel rails of 30]b. and 40 1b. per 
yard. The road runs through a coal region, and would, with 
standard gauge, have considerable traffic with other roads, 

The Rio Grande Pacific Railroad Company has been incorporated 
at Salt Lake City, Utah Territory, to build 300 miles of road. The 
line will run from Glenwood, Col., to Salt Lake City, running by 
the White River cafion, and will continue to Ogden. This will be 
the Utah Division of the Denver and RioGrande Railroad. Capital 
stock, 8,000,000 dols. 

The Hudson Bay Railroad is languishing. Mr..H. S. Hoyt, who 
built forty miles of the road in Manitoba for a company headed by 
Mr. Hugh Sutherland, has had considerable trouble:in securing 
payment; he has a judgment for 21,000 dols., and will hold posses- 
sion of the road until the claims are settled, but he does not intend 
to operate it. The Canadian Pacific might use it as a branch road, 
but he does not think this likely. It may be extended to Grand 
Rapids, at the head of navigation on Lake Winnipeg, opening up 
good agricultural country, but it is not likely to be extended to 
Hudson Bay. 

Westinghouse Air Brake Company.—The Westinghouse Air Brake 
Company, Pittsburg, Pa., has increased its capital stock from 
3,000,000 dols. to 5,000,000 dols. Of the addition, 1,000,000 dols, 
will go to the stockholders as a dividend, tte other 1,000,000 dols. 
will be available for subscription by railroad companies which have 
adopted the Westinghouse improved brake for freight trains. 

he Nicaragua Siip Canal—At Washington, D.C., a bill has 
been introducec to incorporate the Maritime Canal Company of 
Nicaragua for the construction of a ship canal between the Atlantic 
and Pacific, through Nicaragua, or partly through Nicaragua and 
partly through Costa Rica. The capital stock to be 100,000,000 dols, 
in 1,000,000 shares of 100dols. each, with power to increase the 
number of shares to 2,000,000. The surveying party of the 
Nicaragua Canal Company arrived at Greytown—San Juan del 
Norte—on December 9th, and is now fairly started on its duties. 

The Detroit river tunnel.—A railroad tunnel is projected under 
the Detroit river at Detroit, Mich., to effect a connection between 
the Canadian Pacific Railroad and the Michigan Central Railroad. 
Mr. James Ross, of the Canadian Pacific, has examined the site, 
and believes the project to be practicable. 








LEEDs ASSOCIATION OF FOREMAN ENGINEERS AND DRAUGHTSMEN. 
—On Thursday evening, at the ordinary monthly meeting of the 
above Association, Mr. J. Yates in the chair, a paper was read by 
Mr. J. F. Elsworth on ‘‘ Modern Steam Boilers.” The author dealt 
first with the vertical boiler pointing out its advantages and defects, 
and showing how these latter might be remedied, speaking favour- 
ably of the Cochran vertical boiler. The Lancashire boiler was neat 
described, and the various points in its manufacture commented 
upon. The Galloway and Hopkinson forms of this boiler were also 
dealt with. The author next spoke of the marine boiler, and men- 
tioned the difficulty which had been experienced in getting the fur- 
nace tubes to withstand the high pressures. A number of methous 
of strengthening the furnaces were then described, and their various 
features commented upon, including the Adamson, Bowling, Pax- 
man, and Midgley ring-seams, and the Fox, Brown, Fenby, and 
Arnold flue tubes. The marine boiler itself was then dealt with, 
and various types described. The efficiency of boilers was next 
touched upon, the author showing how much of the heat generated 
by coal it was possible to convert into steam ina boiler, and con- 
cluding with some remarks upon the —— of priming. The 
paper was illustrated by a number of diagrams. A useful discussion 
ensued, which was taken part in by Messrs. Whitehouse, Moorhouse, 
Atkinson, Fowler, Crier, Tempest, Horsfall, Young and Darley. 
After Mr. Elsworth had replied a vote of thanks was proposed by 
the chairman and carried unanimously, 
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VOLK’S ELECTRICALLY 


PROPELLED DOG CART. 





VOLK’S ELECTRIC DOG-CART. 





TuE vehicle illustrated by the accompanying engraving is 
fitted with one of Immisch’s motors of 4-horse power type. The 
current is supplied by sixteen small E.P.S. accumulators, their 
normal discharge lasting six hours. The cells are placed under 
the seats, and the motor is placed on hangers under the body. 
and is connected by a chain to a counter-shaft, from which 
another chain leads to a toothed ring on one of the wheels, to 
which it is attached by a series of blocks attached about one 
foot apart, an arrangement which looks 
neater and weighs less than any pulley of 
similar diameter, namely, four feet. Ex- 
periments with the dog-cart show that 
the motor is barely large enough for the 
work it has todo. It only weighs 40 Ib. 
But although not all that is required, valu- 
able data has been obtained as to the power 
required to propel a vehicle on ordinary 
roads, and as to some details. On asphalte 
the tractive force is less than on a grooved 
rail, and a speed of nine miles an hour can 
be obtained, whereas on a soft macadam 
road only four miles an hour is found to 
be possible. The vehicle with two persons 
in it will ascend a grade of 1in30. Taken 
altogether as a first experiment, the result 
may be considered both interesting and 
satisfactory. The vehicle was made by Mr. 
Pack, coach builder, of Brighton, and as 
electrically fitted up by Mr. Volk, is the ob- 
ject of much attention just now in Brighton. 








HARPER TWELVETREES’ RO- 
TARY WASHING-MACHINE. 


TuE machine we illustrate, as made by Mr. 
Harper Twelvetrees, consists of a stationary 
cylinder supported on a wrought iron 
stand, and made of mild steel plates Zin. 
thick properly rivetted together. The 
cylinder is made in two parts, flanged and 
bolted together, so that access to the inte- 
rior may be gained if required. This cylinder or casing is galvan- 
ised, made perfectly steam-tight, and tested to 120 lb. hydraulic 
pressure per square inch. Astrong cast iron door fitted with hand- 
wheel screws is attached to the upper section. Inside the casing is 
a cage made of galvanised wrought iron, or copper tubes fixed to 
end-plates of the same material. The tubes are placed a short 
distance apart, so that water may pass freely between them. 
The cage is divided by a central row of tubes or diaphragm, and 
two compartments are thus formed, each compartment having 
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a sliding door for loading and emptying. The whole of the cage 
and doors are galvanised. The cage is attached to a central 
shaft running in gun-metal steam-packed gland bearings, made 
in two parts like the outer casing. One end of this central 
shaft projects so as to receive a large crown wheel, which is 
actuated by the driving gear. The two main features about the 
driving-gear are its compactness, and the automatic reversal at 
every fifth revolution. The gear is supported on two massive 


supports, bolted to one side of the outer casing; on these a 
cross shaft is supported having two conical wheels, one on each 
side of the crown wheel already referred to, and these are so 
contrived that only one is in action at the same time. The 
reversing is perfectly automatic, and is done by means of a 
worm and wheel which shifts one or the other conical wheels 
into gear every fifth revolution. The speed of the crown wheel 
is about fifteen revolutions per minute, and that of the driving 
pulley -ixty revolutions per minute; and, owing to the use of 
the large crown wheel, it is not necessary for the driving pulley 





to be more than 17in. diameter, thus saving space. The motion 
is readily stopped by means of a lever provided for the purpose, 
and for bringing the mouth of the cage exactly opposite the 
outer door a hand wheel with toothed wheel and pawl are pro- 
vided, ensuring perfect safety to the operator. The machine 
has a dead-weight safety valve, hot water, cold water, and 
steam pipes laid on; also waste water outlet, and two steam- 
tight hand holes at the bottom for clearing out sediment, these 
latter hinged and fitted with hand wheel and screw fastenings. 
For a description of the operation of the machine we may 


| quote a report by Mr. P. Miles, engineer to the Whitechapel 


Infirmary, which is as follows:—“In the infirmary we have 


| about 800 inmates, and the number of pieces washed weekly 
| amounts to 18,000, of which Harper Twelvetrees’ rotary washer 
, does 6000 of the heaviest articles. The machine holds 400 


pillow slips, 150 shirts, 130 sheets or 35 large quilts at once. 


| The time occupied by either of the above loads for washing 


is twenty minutes, the water required being only forty gallons. 
No packing is wanted, the clothes being thrown in anyhow. In 
addition to washing we rinse, boil, and blue all the clothes in 
the machine without removing them, thus:—(1) The clothes are 
thrown in loosely ; (2) warm water is let in by the proper valve 
and liquid soap introduced, the door closed and the machine set 
in motion, the water being gradually raised in temperature by 
the admission of steam; (3) in twenty minutes the soapy water 
is run off, and clean cold water introduced whilst the machine 
is in motion; (4) being thus rinsed, the water is run off and 
warm water let in, which is boiled by steam; (5) the clothes are 
then blued in a similar way, and are ready for removal to the 
wringing machine. Four operations are thus done in one 
machine, four waters used of 40 gallons each, total 160 gallons; 
time occupied, 90 minutes.” Mr. Miles further states the 
machine works very well in every way, and that since its adop- 
tion, six months ago, several hands have been dispensed with. 
The steam is confined to the machine, thus keeping the atmo- 
sphere clearer than when the boiling was done in open coppers. 
The diaphragm increases the washing-power and capacity, 
because the clothes are alternately drawn out of and rolled into 
the water, thus penetrating tbe fabric better. The water also 
treats two lots of clothes alternately, whereas in the ordinary 





revolving machines the clothes: are always:in the water. The 








reversing gear prevents any twisting or entanglement, and 
ensures both sides of the articles being rolled down the corru- 
gated sides and diaphragm of the cage. Disinfecting may be 
done in the machine by subjecting the clothes to the action of 
steam under high pressure. 








BRAY’S ANTIPULSATOR. 





To prevent the pulsations and variatiuns in the pressure of 
gas supplied to gas engines, Messrs. George Bray and Co. are 
making the antipuleator illustrated by the accompanying 
engravings. From Fig. 2, which is a vertical section of the 
apparatus, it will be seen that the gas, entering by the upper 
pipe, finds its way into an annular chamber, formed by a space 
between the outer casting and an inserted tube, both seen in 
section. In this inner tube is a long, narrow slot, as seen by 
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Fig. | 
dotted lines behind the little piston. When the piston is in the 
position shown, the gas freely enters the bellows through this 
slot, passing in front of the piston. As the gas fills the bellows 
the piston is pulled forward, and the slot is more or less covered, 
and the ingress of the gas restricted. When the bellows are 
quite full, and the pressure slightly exceeds that of the atmo- 
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sphere, the piston completely covers the inner end of the slot, 
and the gas is cut off entirely. 

The action of the apparatus is found to be effective in entirely 
preventing the jumping and oscillation of gas lights on the same 
supply as the engine, and the uniformity of the pressure supply 
to the engine prevents that variation in the strength of the 
charge taken into the cylinder. The working of the engine is 
thus improved, and a saving in gas is secured, 








RANGE FINDERS.—Major A. W. White, R.A., has contributed an 
admirable paper to the United Service Institution ‘‘ Proceedings,” 
contained in vol. xxxi., No. 141, which may be commended to artil- 
lerists of all branches of the service. Major White is the head of 
instraction in this department. The accuracy obtainable by the 
service range finders is carefully and clearly investigated and the 
mathematics are not high or difficult. The Weldon is a favourite 
with —— account of its simplicity, but is liable to larger error 
than the Watkin. Major White works out the error due to holding 
the instrument over the foot instead of directly over a cap placed 
between his feet as the actual point taken. In 500 yards range 
this comes to 44 yards, or 8°8 per cent. The average errors taken 
from a series of trials with the Weldon were 11 per cent. by the so- 
called ‘‘first method” for ranges under 1000 yards, and 5°84 per 
cent. by the ‘‘second method” for ranges between 1000 to 2 
yards. Practice shows that the error with the Watkin is only 
about 1 per cent, 
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LETTERS TO THE EDITOR. 
(Continued from page 89.) 


FORCED DRAUGHT, 


Sr, —In your yearly summary of engineering progress, published 
in your issue of the 6th inst., the references to my system of forced 
draught hardly doit seme and in one particular they do it very con- 
siderable injustice, though this was doubtless occasioned by want of 
information, You say forced draught ‘‘has been fitted to a = 
many small steamers on Howden’s system with benefit.” This 
statement is scarcely applicable to such steamers as the City of 
Venice, of Messrs, Geo, Smith and Son’s Calcutta Line; the 
Celtic, of the White Star Mail Line; the Ohio, of the Inman and 
International Steamship Company's Mail Line ; the City of Berlin, 
mail steamer, of the same company ; or the Tasso and Ariosto, of 
Messrs. Robert MacAndrew and Co.'s South American Line, sister 
steamers, each carrying 4000 tons deadweight cargo and coal on a 
comparatively light draught: all which have been fitted with my 
system during 1887. The smallest steamer to which my system 
was fitted last year in this country is the twin screw steamer Rescue, 
of Liverpool, of 1500 indicated horse-power. Several steamers of 
less power were, however, fitted abroad in 1887 with my system, 
the whole aggregating for the year 20,000 indicated horse-power. 
In the next sentence you state: ‘‘ Ferrando’s system is being tried 
by MacAndrews, and more are to be fitted.” As the three 
steamers Messrs. MacAndrews have working with forced draught 
are all on my system, such a statement as you make is scarcely in 
leeping with the fairness, or, at least, accuracy which should 
characterise a journal of the standing of THE ENGINEER, 

Having made these corrections on your review, which in justice 
to myself I could not avoid, and which for the same reason you 
will doubtless publish in your next issue, I will take this oppor- 
tunity of briefly reviewing the history of the forced draught move- 
ment up to this date, both in the Navy and mercantile marine, 
and I will also give some particulars of results obtained with my 
system in some of those steamers previously mentioned. 

As stated in the paper I read at the Institution of Naval Archi- 
tects in 1884, it was in the beginning of 1880 that the reading of 
the trials of to 0 boats with closed stokeholds and an air-pres- 
sure considerably above the atmospherere recalled to my mind the 
experiments I had made with forced draught so far back as 1862, 
when I built a boiler to discover the effects of forced draught by 
inaintaining an air-pressure in a closed ashpit by means of a fan. 
Though the results were not satisfactory in several important fea- 
tures, and I abandoned the idea, at the time, of continuing to 
prosecute the matter further, yet the causes which prevented the 
attainment of a high success had impressed themselves distinctly 
on my mind. It was therefore with considerable interest that I 
read the accounts of the torpedo boat trials ; but it appeared to 
me obvious that such a mode of working a steam boiler with cold 
air was radically wrong, both in principle and practice, and highly 
unsafe, especially for sea-going steamers. This conclusion led me 
back to my experimental trials of 1862, and after considering the 
whole subject again with revived interest, | designed my present 
arrangement to effectually overcome all the practical and theo- 
retical deticiencies discovered by my experimental trials with a 
closed ashpit in 1862, and adding thereto features insuring the 
hizhest possible economy in steam boilers, and which at same 
time combined unequalled power with perfect safety in working. 

It was not, however, until June, 1882, that [ had the opportunity 
of applying my system to a small marine boiler with two furnaces, 
which i urchased for the purpose, and finding that my anticipa- 
tions of having solved the problem of a correct system of combus- 
tion were confirmed, I shortly thereafter built a larger boiler for the 
purpose of establishing the proper proportions and relations of 
areas, air pressures, quantities, &c. These experiments with the 
new boiler were carried out in 1883 and 1884 down to the time of 
reading my paper at the Institute of Naval Architects in the latter 
year. By that time I had established all proportions with exacti- 
tude and had proved the ease and certainty with which any desired 
power, within the capability of the boiler, could be attained. Since 
that time the experiments I have made have been chiefly to 
ascertain the proper mode of treating in the furnace several 
peculiar qualities of coal, and to establish more particularly the 
ratios of exit areas, and air pressures which govern the higher 
rates of combnstion. When I read my paper in 1884 I was there- 
fore in a position to speak with some confidence of the capabilities 
of the system I had worked out. It happened that the steamship 
Oregon was the latest and highest powered Atlantic steamship of 
the day, developing 12,000 indicated horse-power from boilers 
having seventy-two furnaces and 1512 square feet of grate surface, 
and I then stated that from data I had obtained, by actual trials 
in my experimental boiler, I could produce the same from thirty- 
six furnaces and 641 square feet of grate. I well remember the 
general incredulity with which my statement was then received. 

In that paper I also called attention to the danger of working 
hoilers on the closed stokehold system ata high power, this system 
being then largely introduced into our war ships. Though the rea- 
sons I gave appear obvious enough to anyone who will give the sub- 
ject a little consideration, my warnings of disaster when this system 
should come to be really proved, were unheeded. The onlytrials that 
had taken place with this closed stokehold system had been limited 
to runs of from two to three hours’ duration with clean boilers and 
fresh water, and even these trials gave indications of serious 
damage to the boilers. 

Up to this period I had been content to thoroughly work out 
data with my experimental boiler, without secking to apply my 
system to a sea-going steamer, but having now made quite sure of 
my ground, I contracted immediately after the reading of my 
1884 paper to reboiler and fit with my system of forced draught 
the New York City, of Messrs. Scrutton, Sons, and Co.’s, West 
India Line. ‘This steamer was refitted a few months thereafter, 
and, after a satisfactory trial, sailed direct from the Clyde for 
Trinidad on 13th October, 1884. The proportions of all the 
apparatus, the quantities and air pressures used, based on the 
results obtained from my experimental boiler, proved to be exactly 
suited for the required combustion and power, sothatall details remain 
in this steamer without alteration to this day. This steamer, with 
ordinary compound engines working on 801b. pressure, now run- 
ning in her fourth year, has run continuously since starting entirely 
with forced draught without the loss of an hour's time, making her 
long voyages at a rate of combustion giving from 17 to 18 indicated 
horse-power per square foot of fire grate. One noticeable feature 
in this case is that the boiler has worked all those years entirely 
with salt water, except when sailing from London once every three 
to four months, All waste is made up from the sea, and when 
the density becomes too great, the boiler is blown down, and made 
up afresh from the sea, Notwithstanding this severe treatment 
during these years, the boiler is at this day almost as good as new, 
and without a tube ever having been touched. In the words of 
the chief engineer of the ship, which I find in the December 
number of a monthly contemporary, ‘‘the boiler, including fan 
engineand fan, has not cost five pounds since it left the makers’ hands, 
and is now in first-class condition.” The importance of these facts 
can scarcely be over estimated by the headsof ournavaldepartment, 
and by steamship companies, who are seeking for increased power in 
reduced space, combined with the highest economy in fuel and 
durability of boilers. In my paper of 1884 I directed attention to 
the important feature of my system, which prevents the great 
variations of temperature of the interior, and injury therefrom to 
which other boilers are subject. The correctness of this claim, 
which in 1884 was based chiefly on inferential grounds, has been 
remarkably confirmed and proved by the severe practical tests of 
these years, The other important advantages which I claimed for 
my system were great evaporative power combined with high 
economy in fuel, complete control in working at any desired 
power, and capability of being worked in the ordinary way 
without trouble. All these claims have been amply sustained by 





the test of continuous work at sea. One further noticeable feature 
is, that whatever can be obtained in power and economy on a full- 
speed trial, can always be sustained, and, at least as regards power, 
exceeded, in ordinary working at sea. This is owing to the fact 
that my arrangements have never been made with a view to the 
delusive results of a few hours’ trial, but for daily work at sea, and 
also to the circumstance that the trials have hitherto been made 
with raw hands, The results necessarily improve when the staff 
on board become familiar with the mode of working, and especially 
when they follow strictly the few and simple instructions I give as 
to the proper course of working. ° 

What has actually been attained, as regards power and economy, 
will be better understood by the study of the results obtained in 
several of the steamers mentioned in this letter. The New York 
City, as already mentioned, with 80 1b, steam pressure and ordinary 
compound engines, has during all these years developed from 17 
to 18 indicated horse-power from each square foot of grate ona 
consumption of coal averaging about 1°41b. per indicated horse- 
power per hour, though there have been voyages with the consump- 
tion as low as 1°337 lb. per indicated horse-power per hour. The 
City of Venice, owing to certain circumstances, has only lately been 
fully worked in the manner I designed, and I am therefore unable, 
at the moment, to give accurate ratios of consumption and power 
in terms of indicated horse-power, but I can state certain facts, 
which, probably, are as conclusive. Her performances are more 
than ever effective and satisfactory. She made her last voyage to 
Calcutta at an average speed of 114 knots on a consumption of 
25 tons Scotch coal per day, which, her owners inform me, is 
40 per cent. less than would have been required for the same speed 
with her compound engines, though supplied with steam from 
boilers having double the number of furnaces, and considerably 
more than twice the area of fire-grate than in the forced draught 
boilers now fitted in this steamer. 

The comparative effects of my system in regard to economy and 

wer are still further illustrated in the case of the City of Venice 

y the circumstance, that the owners in order to test the effect of 
my system against triple expansion engines of the same power 
supplied by steam from boilers worked with natural draught, had 
another of their steamers of same tonnage refitted at the same 
time with triple expansion engines on three cranks and two double- 
ended boilers, having twelve furnaces and maximum steam pressure 
of 150 lb.; the steam pressure in the two single-ended boilers of the 
City of Venice being 145lb. The working of these two steamers 
has shown that the City of Venice with half the number of furnaces 
worked on my system has proved herself much more economical in 
fuel and more powerful, as she is maintaining 1 fully higher speed 
and has a more amply supply of steam. As the refitting of this 
other steamer with her new machinery was executed by an eminent 
firm here, who would do full justice to the work, it was by no 
fault of theirs that the larger natural draught boilers did not 
compete successfully with the smaller ones worked on my system. 

The Ohio, which has now been running continuously for upwards 
of six months, has been thoroughly tested. With nine furnaces 
and 111 square feet of grate surface, her boilers—on my system— 

roduce considerably higher power than was formerly obtained 
rom her boilers with eighteen furnaces and 300 square feet of 
grate. The maximum indicated horse-power contracted for was 
2100, and the consumption guaranteed 1°25 1b. per indicated horse- 
power per hour, and on the official trial, when testing consumption, 
the mean indicated horse-power was 2124 and the consumption 
1:231b. On her voyages it is more difficult to obtain the accurate 
consumption of the main engines only, owing to so much steam 
being used from the main boilers for auxiliary engines and ship’s 
purposes. I have given elsewhere full particulars of the last 
special tests of consumption made during a voyage, which I believe 
show that in ordinary conditions of working at sea the boilers 
supply the propelling engines with steam on a consumption of not 
more than 1°25 lb. of South Welsh coal per indicated horse-power 
per hour. 

As regards power, the engines of the steamer have—on her 
ordinary voyages across the Atlantic—continued to maintain a 
higher power than on the official trial, while there has been a 
greater drain of steam from her boilers for auxiliary engines, heat- 
ing and other ship's purposes than on the official trial, the average 
total being at least equal to 2250 indicated horse-power of the 
main engines. The boilers have, however, never yet been worked 
up to the highest power of which seo Ps capable, even with the 
present forced draught 2 which were designed and pro- 
portioned to maintain 2 indicated horse-power at sea, as the 
size and pitch of the propellor do not permit of the main engines 
being worked to a much higher speed and power with advantage, 
the cylinders receiving at this power nearly as much steam as they 
can_ properly use. The engines have, however, been run for a 
sufficient period at sea to show that with the usual staff of one fire- 
man to three fires, a total indicated horse-power of 2500 could, 
with present appliances, be maintained without trouble across the 
Atlantic. I have diagrams taken during the day on which the 
engines were running above average power, showing 2425 indicated 
horse-power, and, as the steam then used for auxiliaries and other 
purposes would be equal at least to another 125 indicated horse- 
power, the boilers would then be supplying steam for a total of 
2550 indicated horse-power, being at the rate of 23 indicated horse- 
power per square feet of tire-grate, the coal used being entirely 
American. I wish to call particular attention to these and the 
following facts established by the working of this steamer, the 
importance of which will excuse the length of detail. During 
every voyage across the Atlantic the boilers have made up waste 
from the sea, and on some voyages the amount of salt water used 
has been sufficient to leave a considerable scale in the boilers. 
Though I do not recommend so much salt water in boilers worked 
at this pressure, it has as a fact, been used without any detriment 
to these boilers even at the high rate of combustion stated. 
Another point to which I wish to direct special attention is, that 
the whole air of combustion for these boilers is obtained from one 
fan Oft. 6in. in diameter, running at about 320 revolutions per 
minute fora total of 2250 indicated horse-power, and about 350 
revolutions for 2500 indicated horse-power. In my paper read at 
the Institution of Naval Architects in 1884, I made a special claim 
of being able to give a high rate of combustion with my system 
with much less than the usual quantity of air. This has also been 
amply confirmed by the working of these steamers, hence their 
high economy combined with high power. 

hese results have been quite sustained, so far as a trial can 
show, in the trial of my system in the City of Berlin last month, 
after being re-engined and re-boilered by Messrs, Laird Brothers. 
The fire-grate of the boilers of this steamer, on being measured 
before trial, was found to be 270 square feet. On running down 
the Irish Channel, with the propelling engines taking all the steam 
they could use, and indicating 6025 indicated horse-power, the 
boilers all the time receiving a cold feed, the safety valves were 
lifted, and steam blown off hard without a poker or slice being used in 
the fires, though, besides the supply of the main engines, all the 
steam for the auxiliary engines, of which there are sixteen or 
seventeen, with the electric light engines and heating of the entire 
ship in full operation, was supplied from the main boilers. If the 
whole supply of steam from the boilers for auxiliary and other pur- 
poses be taken as equal to 300 indicated horse-power of the main 
engines, an estimate which I believe Messrs, Laird Brothers would 
support me in saying is not overstated, the total indicated horse- 
wer from the 270 square feet of grate is 6325, or 23°4 indicated 
—— per square foot of fire-grate. 

If these real trials at sea, during which all the ordinary and 
necessary work of the stokehold is at the same time carried on by 
the stokers, be compared with the two or three hours’ forced 
draught trials of the Admiralty with closed stokeholds, some light 
may be thrown on the comparative effects of the two systems. 
The Admiralty trial is made with engines expressly designed for 
racing and recording the highest possible indicated horse-power, 
with probably one stoker to each furnace, and all such necessary 


processes for a seagoing steamer, as cleaning of fires, hoisting of ! 





ashes, &c., during such a trial are utterly unknown. Though 
these short, forced draught Admiralty trials with the closed stoke- 
hold thus no more compare with what could be maintained con- 
tinuously at sea for twenty-four hours than the pace of the Derby 
winner during the seconds of the race compares with what it could 
sustain, without damage, during a two hours’ run, I do not find that 
even during these few hours of supreme effort any record of so 
much as 22 to 23 indicated horse-power per square foot of grate 
having been obtained on Admiralty trials, a rate attained in the 
Ohio without effort on her ordinary voyages. 

The case of the Celtic, of the White Star line, is one on different 
lines. The boilers to which my system is applied are the original 
boilers of the ship, over fourteen years old, and by no means so 
well adapted for the use of forced draught as new boilers, specially 
designed, would be. The arrangement of the boilers in the ship, 
not designed, of course, for such a mode of working, also made the 
application of my system more than usually difficult, and a case 
which under less competent management could easily have been 
made a mess of. In the able hands of Messrs. Harland and Wolff, 
by whom the work was executed, and under the judicious super- 
vision of the superintendent and the engineering staff of the com- 
pany, the Celtic, with two boilers less since the refit, has main- 
tained a considerably higher power than before, making the voyage 
in considerably less time with no greater consumption of coal; thus 
showing, even under unfavourable conditions, the valuable advan- 
tages that can be derived from the application of my system. Now 
that it has become a matter of very general publicity, no confidence 
is violated in stating that the managers of the company, and their 
naval advisers, Messrs. Harland and Wolff, have been so satisfied 
with the working of my system in the Celtic, that they have 
adopted it for their two new large steamers building at Belfast, to 
which you referred in your summary, and which will probably sur- 
pass in power and speed all competitors on the Atlantic. 

I trust I have given sufficient examples to prove that my system 
of combustion has—as I claimed for it in my paper read before the 
Institution of Naval Architects in 1884—a combined power and 
economy surpassing any other mode of supplying steam, and 
further, that it is as easily worked as natural draught, and has the 
important features of rendering the boilers thoroughly under 
control as to the generation of steam, so that no blowing-off need 
take place with sudden stopping of the engines; also, that it 
reduces the wear and tear of the boilers and enables them to be 
worked at a high power and pressure with salt water ; and besides, 
prevents any high heat in the chimney even when working at the 
greatest possible power. 

That the limits of power and economy of which my system is 
capable have not yet been reached, I have proved by special 
experiments. In my I. N. A. paper of 1884, the 12,000 indicated 
horse-power which I said I could maintain in ordinary work at sea, 
from 641 square feet of fire-grate, or 18°7 indicated horse-power 
per square foot, in such a steamer as the Oregon, I accomplished 
easily in my first sea-going steamer—-the New York City—with 
80 lb. pressure ; and I have—as I have shown—far exceeded this, 
since, in the Ohio and other steamers. In my I. N. A. paper of 
1886, I stated that 25 to 30 indicated horse-power per square foot 
of grate could be obtained at sea with ease and safety from my 
system. This, as I have proved, is within safe working limits. At 
the present moment I have undertaken to supply engines of the 
same power as those of the Ohio, to be worked with two single- 
ended boilers and six furnaces having 100 square feet of grate. 
These boilers may be worked continuously at 2500 indicated horse- 
power. The limit of safe and economical working is, however, 
much beyond this, but I recommend that the higher powers be 
reached by very gradual steps. 

You mention that the progress of forced draught has been slow 
during the past year, and many who have seen some of the 
performances of my system have enquired with some surprise why 
it has not been more widely adopted! There are sufficient reasons, 
no doubt, for this. Some inventions of very doubtful merit, but 
catching appearance, often seem to be borne on their way to com- 
mercial success by favouring gales and almost universal applause 
from their first appearance, though after enriching their possessors 
they eventually sink into oblivion; while others of real value have 
to struggle for years against ignorant opposition and detraction 
until their merits can be no longer ignored, and eventually they 
take their rightful place. The history of engineering progress 
records many instances of the latter, the present day exhibits some 
notable cases of the former in various stages of progression. 

There are, no doubt, other causes to account for the hitherto 
comparatively slow progress of the adoption of my invention. If a 
personal reference may be excused, I fear I am not so capable as 
most of placing the merits of my invention before steamship owners 
and others. In several cases also it has been worked for a time 
contrary to my instructions, and consequently failed for the while 
to produce the proper resu!ts. In two cases of its application from 
my plans by other firms to old boilers, not quite suitable, and not 
worked under my control, the reports were, for reasons I have not 
ascertained, more or less unfavourable, and in two cases at least 
considerable trouble was experienced through driving the fans 
direct at a higher speed than the purchased engines could endure 
without breaking down after a short term of work. Though the 
merits or demerits of my system had as little connection with these 
unfavourable circumstances as the propeller of the ship had, yet 
they served the purpose well of raising and propagating reports of 
the most absurd and deprecatory character regarding my system, 
and which I find in many parts in active circulation to this day. 
Though annoyed frequently by the vexatious delays caused by such 
circumstances, I felt I could ‘‘ bide my time,” as I knew I was 
working on the only true lines in this matter. The laws of nature 
by which we are surrounded and ruled, though inexorable, are not 
capricious ; and when we work in harmony with them they become 
our faithful and controllable servants. Having ascertained by 
careful and repeated trials what could be realised by this mode of 
combustion in one boiler, I knew absolutely that the same could 
be reproduced under the same circumstances in every other boiler. 
This I have, of course, never failed to realise, and | find that the 
more nearly any boiler is fitted with the proportions I have esta- 
blished, and worked in the manner I direct, so much the better will 
the results be. 

The delay has also not been without its compensations. It has 
caused my invention to be tested all the more severely, with the 
effect of confirming its merits all the more thoroughly. It has also 
given opportunity for investigating and settling satisfactorily the 
following points of detail in working :—The proper mode of durable 
and efficient fan-driving ; the proper mode of arranging and preserv- 
ing the fire-bars under the highest rates of combustion yet 
attempted ; the method of keeping the tubes clean during the 
longest voyages, so that the last day of a forty days’ run would be 
as good as the first, and the prevention of dust or ashes being 
thrown on deck from the chimney. 

The unequalled excellence of my system of forced draught having 
been proved under difficulty and opposition, especially during the 
last six months, it is now overcoming all the opposition it has had 
to encounter, as well as the vis inertia which inventions requiring 
considerable changes in practice must overcome before users move 
and adopt it ina mass. There are now many indiqtions which 
show the turn of the tide. Several of the engineers who advise 
steamship owners and companies who formerly were quite opposed 
to my system, and prophesied for it an early death, have 
now, from examination of actual facts, discovered and admit 
their mistake, and are now recommending its adoption. There 
are, no doubt, still opponents, but they are so chiefly because 
they as yet do not know my system except probably from some 
prejudiced report. I find also that it is those who know least of 
the processes of combustion who most confidently give their 
opinion against my system. It will therefore be only for a very 
short time that such advisers can hinder its progress, as the weight 
of facts will soon discredit their opinion. It will serve to show how 
far the tide has already tyrned when I mertion that my system is 
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of upwards of 60,000 indicated horse-power, the greater part being 
for steamship owners and companies who have already my system 
in use, 

I may be asked, what about the other systems of forced draught, 
now being offered in.some quarters to steamship owners, and the 
effect of their competition! I reply, that with the exception of 
the closed stokehold system, I have no competitors in forced 
draught, properly so called, and I know no specitic system of forced 
draught, other than my own, to which anyone can legitimately 
attach his name. Asalready explained, before reading my paper 
at the Institution of Naval Architects in 1884, I had, during the 
two op worn years, carefully worked out my system practically 
in all details, without ever seeing or knowing of any example of 
forced draught other than that of the locomotive, and what I had 
read of the closed stokehold system. At the date of that paper 
the use of forced draught in a mercantile steamer was quite 
unknown. Some attempts had been made at artificial supply of 
air to boilers of steamers, which had only extended sufficiently 
long to prove their futility. The New York City, which I fitted 
and dispatched a few montlis after, and which has continued to 
run with the greatest success to this day, was the first steamer 
ever worked at sea with forced draught. Her advent, after refitting, 
marked the era of the introduction of forced draught as a practical 
fact in the working of steamships, 

In my paper of 1884 | described the various forms in which com- 
bustion in steam boilers by artificial supply of air had previously 
been attempted, pointing out their several defects, Among others 
I described that of blowing air from a fan into a closed ashpit, as 
I had done myself so far back as 1862, and of which I discovered 
the defects when I attempted a rate of combustion much above 
that of natural draught; I described also that of lerating the 


the case in warships, where the down draughts are very few in 
number, and even these are so choked with armour gratings, &c., 
that no flow of air can be obtained through them by natural means, 
and the only up-draughts are through the furnaces, which are too 
low to carry off the heated air in the higher parts of the boiler 
rooms, It can be urged, however, that the fans can be always kept 
going, even with the hatches open, and under certain conditions 
they are beneficial; but for very easy steaming, such as is done 
when a fleet is cruising, and when many of the watches have to be 
kept with the dampers on the first notch, the use of the fans 
would have to be greatly restricted. For the fans to be of 
any use for ventilating purposes they must be driven to exert 
a small pressure, and it would therefore be very difficult to 
keep the steam from blowing off if the fans were running. 
The practical experience with forced draught has so far not 
been a very happy one, as, with scarcely a single exception, marine 
boilers have not been able to work many hours consecutively 
without requiring either their tubes rolled or seams caulked. In 
the recent naval operations round the coast, it was found that for 
making long passages at full speed the modern ships could not 
compare favourably with those vessels that have not got compound 
engines or forced draught, simply because the boilers of the former 
required so much doctoring up to keep them tight.” There is 
surely some infatuation in iol ing on toa system of which such 
can be said by a partisan, and more especially when my system 
puts an end to all these points of difficulty and danger. 

With a few armour-clads having engines to work safely, even at 
sixteen to seventeen knots A and boilers fitted with my system, 
it is evident that the whole British fleet could be destroyed or 
captured with ease if found a few hundred miles from land. 





draught by driving a fan in or at the base of the chimney, a very 
old plan and one which only requires to be used on a sufticiently 
large scale to prove its inutility. Other methods of urging the 
fires by currents of air induced by jets of steam into the chimney 
or ashpit, or directly into the fires, I described and commented on. 
Since the reading my papers at the Institution of Naval Architects 
in 1884 and 1886, quite a number of operators in what they term 
** forced draught” have sprung up, most of whom have seized hold 
of these old discarded plans, and by attaching their names thereto 
pose as the original inventors, and offer them to the bewildered 
steamship owner, who, tickled by the now popular words ‘‘ forced 
draught,” supposes he has met with something very beneticial. 

If the operator be sufficiently astute to confine his application 
to boilers of full natural draught power, and to limit the amount of 
air supplied to about the quantity which would give the same com- 
bustion by natural draught, it is possible he may enjoy for a time 
the satisfaction of being looked upon as a successful operator in 
forced draught, even though an equal if not greater power and 
better results might be obtained from the same boilers by a proper 
use of natural draught. But this mode of working is not “ forced 
draught,” though the air of combustion may be supplied by 
artificial means. Even the closed stokehold system could be 
worked at sea in this manner without much trouble. When such 
operators, however, have attempted combustion rather beyond 
natural draught power, the inherent defects of their plans become 
so apparent that the apparatus is soon discarded. Some parties 
have also attempted to use in conjunction with some of these plans 
partsof my patent, but further than this, being dangerous to them- 
selves and their clients from a legal point of view, the mongrel 
devices which they have attempted are not otherwise to be much 

Some of the most conspicuous failures have been of 
this mongrel character, and have brought neither profit nor honour 
to theiradaptors. As soon as steamship owners come to distinguish 
between forced draught proper and merely the semblance of the 
thing, and between legitimate and bastard applications, ail these 
inferior modes will disappear. 

Some may suppose from these remarks that I claim an entire 
monopoly of all dealings with forced draught. Very far from 
that; but I claim to be the sole designer of the only known system 
of forced draught, which fulfils, at a high rate of power, every 
condition of proper combustion in the boilers of steamships theo- 
retically, and with the highest efficiency, economy, and safety, 

ractically. I also claim to be the first that ever used forced 
raught successfully, and as a normal condition of working in a 
sea-going steamer. 

Though this letter has lengthened much beyond my original in- 
tention, I cannot conclude without further reference to the pre- 
sent condition of our Navy in regard to this, for it, all important 
subject. The lives of the brave men who man our fleets, and our 
country’s safety are, I truly believe, seriously jeopardised by the 
present forced draught arrangement in our cruisers and warships. 
In my papers of 1854 and 1886—especially the latter—I directed 
special attention to the dangerous and helpless condition to which 
the steamers of our Navy fitted with the closed stokehold system 
of forced draught would be reduced if ever called upon to go to 
sea and steam at full speed with forced draught for a short 
period. I showed that their difficulties would begin, if not be- 
fore, as soon as they began to clean tires with the forced draught 
in operation, and after a short period of working at sea the 
boilers would be so injured by the action of the draught as to 
become leaky and helpless. I also called attention to the fact 
that not one of the steamers of the Navy had ever been tried at 
sea with this forced draught under the conditions which would 
obtain if they required to engage in actual warfare. Instead of 
my advice being received with the consideration which its prima 
facie correctness and the practical proofs with which it was sup- 
ported should have insured it, it was received with evident incre- 
dulity and consequent neglect, and our Navy has to this day con- 
tinued to be fitted with this dangerous system without any testing of 
its actual capabilities at sea. 

The autumn manceuvres of last year, however, gave sufficient 
proofs that the dangers I have called attention to from the use 
of this system are not imaginary, but all tooreal. It is difficult to 
discover from the published statements how far the forced draught 
was used on the occasion referred to, The slow speed, ten to 
eleven knots, maintained both by the attacking and defending 
squadrons in chasing and running, could_not certainly require the 
use of forced draught in the ironclads. On one occasion, how- 
ever, we find one of them, the Impérieuse, had used her forced 
draught for probably an hour or two in the attempt to chase the 
swift unarmoured vessel Mercury, which has boilers worked by 
natural draught only. Your contemporary, Hagineering, on the 
6th inst., in an article on ‘‘ Naval Manceuvres,” refers to this 
incident as follows:—‘*The 17-knot armoured Impérieuse was 
sent in chase of the 18}-knot despatch vessel, and by the help of 
her forced draught the pursuer just kept up with the pursued. 
That, at least, is what the Impérieuse herself claimed, and it is so 
stated in the report. But the Mercurials claim that their ship 
gained on the armour-clad at the rate of 14 knots, in spite of her 
being one boiler short. Moreover, it is stated that the effect of 
the forced draught was to render useless two of the armoured 
vessel's boilers. This fact we have on good authority, but there is no 
mention of the leaky boilers in the official list of casualties, although 
like incidents are referred to in connection with other vessels.” In 
the same article reference is made to the Curlew, a torpedo gun- 
boat of 1886, becoming hors de combat in the following significant 
words :—‘‘ But that vessel had apparently broken down—her boiler 
tubes were re-ferruled on the following day,” &c. A further 
corroboration of the evil effects of the forced draught on the boilers 
of the fleet during these manceuvresis given by a writer on ‘‘ Forced 
Draught” in your monthly contemporary, the Marine Engineer of 
October last. The object of this writer, very strange to say, is to 
depreciate my system and to laud the closed-stokehold system, and 
from the articles themselves one can gather that the writer must 
have some relationship with the Admiralty. Yet this writer makes 
the following admissions of the defects of the system which he 
advocates :—‘‘ A great drawback with the closed-stokehold arrange- 
ment is that when working under ordinary natural conditions the 
temperature of the boiler rooms is very great. This is particularly 





St s fitted with my system could maintain the same speed as on 
trial for weeks together, and would only require to keep the closed 
stokehold vessels in play for a short time until they were disabled, 
when they could dispose of them at their leisure. If the present 
forced draught system in our armour-clads and cruisers is likely to 
produce such a catastrophe as I have pictured, our navy is ina 
sorry position indeed. The important point is to discover, beyond 
doubt, whether the picture is not too likely to become a sad reality 
under the circumstances postulated ! JAMES HOWDEN, 
Glasgow, January 24th. 


FREE TRADE AND NO TRADE, 

Sir,—The distinction between gross income and net income is, it 
seems, new and occult to ‘‘A Heathen.” I fail to see how the argu- 
ment is advanced by such travesties of the point at issue as those 
he indulges in. Mr. Scott, on the other hand, puts a definite and 
intelligible issue. Of course home produce is income in the same 
sense that imported produce is, but surely national outlay is re- 
quired to secure the one as well asthe other. The cost of produc- 
tion is equally outlay, whether it goes to the production of com- 
modities for home consumption or of commodities to send abroad 
in exchange for other commodities which will be consumed here. 

It is pretty ag ed reed now that it is not to the good of the 
country to make the production of goods for home consumption 
more costly by reason of artificial impediments, such, for instance, 
as opposing the use of machines—in short, that the true interest of 
the labourer lies in applying his labour in the most efficient 
manner. Your columns are witness how eagerly the whole army 
of inventors and manufacturers pursue this end. 

The wealth of the country depends in the long run on the 
efficiency of its labour; that wages are higher here than on the 
Continent is simply due to the greater efficiency of English labour, 
applied under the conditions existing in England. If this be 
lost, no fiscal measures can-maintain a superiority. 

Kensington, January 25th. W. ALS. B. 





Sir,—Your correspondent, ‘‘ Heathen” replies to my letter with 
a question, but omits to answer mine asking if he admits that the 
£4 paid to his butcher is expenditure. Before replying to his 
inquiry, permit me to remind him that he attacked the theory that 
imports are income by an argument that depended upon the confu- 
sion of an individual’s profits with a nation’s returns from forei 
trade. He bracketted both under the term ‘‘income,” as if the 


satisfaction of knowing that they had been “fostering our home 
industries ”~-“ protecting” them, some people term it. 

This wish to reduce the amount of imports is surely one of the 
most suicidal which could be imagined, The object to be aimed at 
is the increase of exports—actual increase, not relative. For the 
latter we need not concern ourselves, as the exports must be paid 
for either with imports or gold, and the form which the payment 
will take will without doubt be that most suited to our needs, It 
will probably be imports, and in any case the greater the value the 
better is the net result for the nation. In the endeavour to 
increase the export trade, it will be necessary to avail ourselves of 
all — means, including even that of buying in the cheapest 
market, C, G, Mavor, 

34, Freke-road, Lavender-hill, 8. W., 

January 25th, 


Sitr,—May I have space to point out that Mr. Brett now asserts 
that in consequence of foreign protectionist duties we receive less 
value in return for our exports than we otherwise should—that is 
to say, on his showing, the procuring our present amount of im- 

rted commodities creates more employment here than it would 
if the removal of adverse duties caused our exports to fetch better 
prices. Is this what Mr. Brett means? I do not ask now whether 
it is advantageous thus to provide employment. In your articles 
on technical education you have ocel how that could be a remedy 
for depression in England which in Germany has not availed to 
relieve artisans from long hours and low wages. May I not ask 
the same question in regard to Protection! and will Mr, Brett 
tell us why we should expect it to do for Englishmen what it has 
failed to do for Germans! He has supplied us abundantly with 
caricatures of current economical writings—has he any practical 
philosophy to put in their place? One theorem he has given us 
that Protection abroad creates employment in England, Is the 
converse true, and if so, how would Protection help our workers, 
even on no-trade principles ¢ W. A. 8S. Benson, 

January 31st. 





PASSENGER LIFTS, 


Sir,—I notice your paragraph about the American lifts, or 
‘*elevators,” as they are called in the States. The interests of the 
company you allude to are well represented here by my friend Mr. 
Gibson, You ask what the English manufacturers are about. | 
happen to be able to give you some information on this matter. 
The impetus which has recently been given to the use of lifts in 
England has not come from America, but has been mainly due, 
apart from natural causes, to the operations of the hydraulic power 
companies, You will no doubt be surprised to hear that during 
the past four years about four hundred and fifty lifts have been 
erected in London along the London Hydraulic Power Company's 
twenty-five miles of mains, in which a pressure of 7001b, on the square 
inch is constantly maintained for use as motive power ; 99 per cent. 
of these lifts have been constructed by English makers. Probabl y 
the best lift service in London is that at the Hotel Metropole, the 
largest hotel in England. There are seventeen hydraulic lifts in the 
hotel worked from the hydraulic proper mains without the use of 
pumping machinery on the premises, These lifts are of English 
design and manufacture, and there are numerous other good 
examples elsewhere by various makers, 

America knows nothing of the advantages of high pressure 
hydraulic power and hydraulic rams for lift service, except through 
English experience ; she has concerned herself principally with the 
suspended principle of construction and the use of water at a low 
pressure. ne safest lifts cannot be made on the suspended 
principle, and from a hanical standpoint low pressure may be 
said to be defunct. I greatly admire, however, the skill with 
which the Americans have produced such a serviceable machine 
with such unserviceable materials. Under some circumstances, of 
course, suspended lifts must be used, and the American competi- 
tion in this class of lift has, I am glad to say, stimulated us to 
improve these machines, English lifts of this kind equal to the 
American can now be obtained, 

In connection with the London Hydraulic Power Company, | 
have had exceptional opportunities of studying the enlace! 








meaning were the same in each case; and this in the same t 
in which he says, ‘‘What is true of a nation is true of a man.” 

Having been shown this error, he now asks if I can admit a 
third and different meaning for the word “income.” Certainly; 
and probably several others. But what then! We are not 
discussing the number of meanings which “ income” will bear, but 
whether imports are income; or, if ‘‘ Heathen” prefers it, whether 
a surplus of imports over exports is an accession to national wealth 
or otherwise. 

Perhaps ‘‘ Heathen” will object that he does not suggest a third 
meaning. Let us gauge his new question by his first letter. He 
asks what are ‘‘our products, coal, iron, steel, corn, and such like!” 
The farmer does not pay income tax on the whole of the corn he 
grows, nor does the ironmaster upon the iron or steel he produces; 
so they cannot be “income” in that sense. As certainly they are 
not returns from foreign trade, which was the pis | sense in 
which “Heathen” used the term. But they are still income, 
inasmuch as they are the products of our own labour, and as such 
represent an accession to national wealth. 

Now, baving obtained this definition, ‘‘ Heathen” is of course 
waiting to say, ‘‘Coal, iron, &c., are income; we export these 
materials, and therefore exports are income;” just as he gazes 
lovingly at the £4 paid to his butcher, firmly convinced that it is 
his income still, though possibly the butcher would take a different 
view. But this theory of once income always income, will not 
stand the test ‘‘ Heathen” himself applies, viz., ‘‘what is true of a 
nation is true of a man.” 

A merchant at the end of a year’s trading finds he has made 
£3000 profit, and that he has drawn for personal use £2000. He 
decides to leave the other £1000 in the business. Now, though on 
the 3lst of December the £1000 was income, on the Ist of January 
it undoubtedly b capital. So with a nation. The moment 
it puts its surplus products into foreign trade—i.c., the only trade 
which a nation can do—that portion of its income becomes capital. 

But perhaps all this is waste of argument. Possibly, ‘‘ Heathen” 
intends to admit that imports are income, but wishes, together 
with Mr. G. D, Scott, to argue that to import at a low price what 
we could otherwise produce ourselves at a higher price, is simply to 
increase one source of wealth at the expense of another. But will 
they excuse me for saying this is begging the entire question? The 
Free Trader is convinced that the opposite is the truth. Take an 
instance of a type with which most business men must be familiar. 

Suppose “Heathen” and his supporter, Mr. Scott, are engaged 
in a business for which there is an excellent foreign market, just 
out of theirreach in the matter of price. A reduction of 5 percent. 
in their costs will place the market within reach. A portion of 
their raw material is, say, sugar, obtainable either at home or 
abroad. A sudden change in the conditions surrounding the 
foreign product enables them to make the requisite reduction in 
cost by purchasing foreign sugar. Would not these good gentlemen 
fall before this mw and put their factory in full swing, 
employing additional hands, increasing their purchase of the ingre- 
dients other than sugar, and adding to their own wealth and the 
tale of the national exports ? 

Of course, they would be consistent with their principles ; they 
would energetically assist the English sugar manufacturers in their 
agitation fora tax on foreign sugar, and presently having succeeded 
in their object, raised the price of all obtainable sugar, and removed 
the temptation from their own path, they would now buy English 
sugar as being ng we A cheaper than the im y 

It is true that, having artificially raised their cost to the original 
figure, they might soon be relieved of all necessity for troubling the 
English manufacturer with any orders for sugar or anything else, 
that they might find it necessary to close or reduce their works, 
and to throw many operatives out of employment ; but our “‘ Fair- 
Trading” friends would not complain for they would have the 








arrang ts and working of lifts of all classes by nearly every 
maker of note, and am of opinion that whether considered from 
the point of view of safety, simplicity, efficiency, economy, or 
mechanical perfection, the typical English lift will continue to take 
the first place. E. B, ELLINGTON, 
Palace-chambers, Bridge-street, Westminster, 
January 30th. 





STRENGTH OF FLUES AND END-PLATES OF LANCASHIRE 
BOILERS, 


Sir,—Referring to the letter by Mr. Ellis, of Manchester, in 
your last issue, on ‘‘ Collapsing Pressure of Iron Boiler Flues,” it 
seems to me that he has opened a subject which ought to be 
thoroughly discussed in your columns. Pressures carried by 
Lancashire boilers have risen in recent years—120)}b, per square 
inch being now sometimes employed—and will contetaly rise still 
further if the triple-expansion engine is to be used on shore. The 
literature on the subject is decidedly meagre, and any that exists 
is so time-worn as to be of little use to the engineer of to-day. 
Under the above circumstances I should say that any trustworthy 
formule which would give a correct estimate of the strength added 
to flues by Adamson flanged seams, Bowling hoops, or Galloway 
tubes, or any experimental results ted with above joints or 
tubes, would be of great service to those engaged in the design of 
high-pressure boilers. 

As regards the end-plates, there also seems to be a want of 
sound formulie and experimental data, and a difference of opinion 
on the comparative merits of plate gusset stays and bolt stays, 
tying both end-plates together. Does the load borne by these 
bolt stays not have a serious local straining effect on the end- 
plates ! 

The calculations necessary for the strength of the shell are of so 
simple a character that no ditliculty is presented in making a change 
to higher pressures. 

Another question arises as to the limit of pressure which can be 
suitably carried by boilers of the Lancashire type, and after that 
limit is passed, what form of tubular boiler would be best adapted 
for use at manufactories, St, PANCRAS. 

January 25th, 











INSTITUTION OF CIVIL ENGINEERS-—-BIRMINGHAM STUDENTS’ Asso- 
CIATION.—The first meeting of the current session of the Association 
of the Birmingham Students of the Institution of Civil Engineers 
was held on Monday at the Colonnade Hotel, under the presidency 
of Mr. E. Pritchard, C.E. Mr. C. Hunt, M. Inst. C.E., delivered 
a lecture upon ‘‘Gas Manufacture.” 


UnIveRsITY COLLEGE, Bristot.—On Thursday evening, the 
26th ult., Professor Ryan delivered a lecture on “‘Steam Engineer- 
ing” in the Atheneum Hall, Bristol. The lecturer sketched briefl 
the history of his subject, noting the various improvements whic 
formed the most important stepping-stones in its course of develop- 
ment. He emphasised the part which Bristol had taken in the 
development of the applications of steam. Near Bristol, Horn- 
blower’s compound engine was first set up. The patents for the 
use of the crank and fly-wheel were held by Wasborough, a Bristol 
engineer; in Bristol the Newcomen engine was first applied for 
mill p ; and from Bristol the Great Western started on its 
celebrated first journey across the Atlantic. The modern steam 
engine in its multiplicity of types and adaptations was then 
discussed, characteristic examples being described and illustrated 
by transparencies. The part played by sci in the-evolution o 
the steam engine was dwelt upon, and an appeal on behalf of 
technical education concluded the lecture, ; 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THERE is a little revival this week from the quietude which came 
over the market subsequent to the quarterly meetings, and orders 
are coming to hand with rather more freedom, Buyers who, in 
some directions, had been limiting their accounts, are, now that 
we have started upon another month, more disposed to enter the 
market. Finished iron makers enter upon February with good 
anticipations, 

Sufticient work is in band at the mills and forges to allow of 
almost full employment, S$ lative busi , however, is checked 
by the firm quotations, and while this necessaril y limits the extent 
of iron changing hands, it yet imparts to the Staffordshire market 
a substantial character which in many other centres is wanting. 
The production of finished iron for the month just closed is expected 
to be considerably above the average of any January for some 
years past. 

Marked iron of best qualities is in good request at the former 
prices, especially the best known brands of horseshoe and rivet 
iron, But the enhanced values of medium and common qualities 
have checked business to some extent, Prices of the last-mentioned 
qualities are not so well maintained as makers expected, and some 
giving way from the best prices of quarter-day is reported. Good 
medium bars are quoted £6 2s. 6d. to £5 17s. 6d., at which figures 

able i is being done, and common bars are £5 to 








£5 5s. 

The prices of sheets, alike common and best sorts, keep in better 
condition than they have been for a long time past, and makers are 
now putting money together, This is inducing the preparation for 
a re-start of mills long idle. There is some danger that this policy 
may adversely affect prices, but it is thought that demand will be 
sufficiently large to take the increased production without influenc- 
ing quotations to much extent. A portion of the Bromford Iron- 
works, West Bromwich, formerly occupied by Messrs. John Dawes 
and Sons, will probably re-start in the course of a few days under 
the style of the Bromford Iron Company, and the new pro- 
prietary have already secured agents for the London, Liverpool, 
and other markets, 

Common 20-gauge sheets are £6 5s, to £6 10s ; 24-gauge, £6 15s. 
to £7 ; and 27-gauge, 20s, additional. Galvanised sheets maintain 
the Association quotation of £12 10s. to £13 f.o.b. London, but 
underselling is occurring in a few directions. ‘The advance of 10s. 
‘ad ton, advised this week by cable from Melbourne, was received 

y the galvanised sheet makers here with much satisfaction, 

Morewood and Co.'s quotations for galvanised corrugated sheets, 
Red Star brand, are: 18 and 20 B.G., £11 15s,; 24 B.G., £12 5s.; 
26 B.G., £13 15s.; 28 B.G., £14 15s.; and 30 B.G., £16 15s. per 
ton, Galvanised tinned corrugated sheets, Lion or Anchor brand, 
are: 18 and 20 B.G., £12 5s.; 24 B.G., £12 15s.; 26 B.G., £14 5s.; 
28 B.G., £15 5s,; 30 B.G., £17 5s, per ton, Close annealed galva- 
nised flat sheets, Wheatsheaf brand, are: 18 and 20 B.G., £13 10s.; 
24 B.G,, £14; 26 B.G., £16; 28B.G., £17 per ton. Close annealed 
and cold rolled, Woodford brand, are: £15 10s., £16, £17, and 
£19; and double best ditto, Lion brand, £22, £23, £25, and £26 
for the respective gauges. 

A large bulk of corrugated sheets was sent away last week for 
the West Indies and other markets, Good orders for plain, as well 
as corrugated sheets, are coming in from Australian buyers. 

The better demand for plates keeps up, and the mills are doing 
better than for many months past. Prices for tank sorts keep at 
£6 10s., and for boiler qualities £7 10s. to £9 10s. 

A good deal is heard at the present time of the competition of 
iron and steel maxing districts on the coast with inland iron and 
steel districts, A striking instance has just occurred in the steel 
trade of this part of the kingdom, as showing that it is possible 
sometimes to tell another tale. The Staffordshire Steel and Ingot 
Iron Company has just taken a large order for flat bars 12in, 
wide for delivery to Middlesbrough, and also an order for round 
bars 64in. diameter for Glasgow. Such a circumstance as this is 
highly creditable to the Staffordshire Steel Company, and the 
solution of the secret is to be found in the splendid machine 
facilities which the company possess for rolling steel bars of large 
81Ze8, 

For steel wire rods there is a steady d d, and representatives 
of Warrington makers on 'Change in Birmingham to-day quoted 
mild steel sorts, No. 5, of ten to twenty carbon, £6 10s. per ton, 
and best spring steel rods, No. 5, £7 10s. per ton, both p +t | 
f.o.b, Liverpool. 

Pig iron consumers sought this afternoon to secure supplies at 
less rates than they have hitherto been paying, on account of what 
they are pleased to regard as the quieter condition of the market 
and the lessened strength in the North of England. Native 
makers, however, had but one reply to such buyers, and agents of 
imported brands were in many cases equally firm. They reported 
themselves in receipt of communications from principals expressing 
the belief that though the market is for the moment quieter, prices 
will recover themselves, and reach fully quarter-day rates, Native 
makers are so excellently situated as regards the business in hand, 
that they refuse to give any ear to buyers’ appeals for easier 
quotations. Prices are maintained at 52s. 6d. to 55s. for hot blast 
all-mine pigs ; 42s. for best part mines ; and 32s, 6d. to 35s, given 
for cinder pigs. Imported sorts are an average of 41s, to 42s., 
delivered. Hematites keep very strong at 55s, 6d. for good west 
coast forge brands, delivered free, and supplies are short. From 
South Wales, too, it is quite a difficult matter to get deliveries of 
hematites at date. 

There is no feature which is more encouraging in the state of 
trade than that the local mineral and goods traffic returns keep up 
remarkably well, Traffic has now recovered the interruption 
occasioned by the holidays, and the returns, alike as regards in- 
coming and outging traffic, are much larger than this time a year 





ago. 

The demand for manufactured iron in North Staffordshire is 
scarcely so brisk this week. It is supposed, in explanation of this 
circumstance, that merchants have placed nearly all their current 
contracts. However, makers have been supplied during the past 
few months with sufficient to keep them closely occupied for a con- 
siderable time to come. At the moment the mills have numerous 
specifications in hand, Sheets—quoted nominally at £6 lds, f.o.b. 
Liverpool—are less brisk than some other classes of iron. Hoops 
are in fairly ne ays demand. Plates are dul! at £6 5s, per 
ton. Pig iron is well called for at improved prices. 

The revival in the shipbuilding trade is proving a good thing for 
the district. The chain, cable, and anchor trades are wearing a 
more promising appearance than for a very long time. Numerous 
and important inquiries are to hand, which point to much activity 
amongst the shipbuilders, Some of these inquiries are bein 
accepted, and makers of chains and anchors in the Tipton an 
Dudley districts, who have long been very quiet, are ming 
busy again, More orders might be booked if makers were 
willing to accept all the prices offered, but they are not. One of 
the largest firms in the Dudley district is reported to have lately 
booked orders for half-a-dozen complete ships’ outfits of cables, 
anchors, rigging, and drawing chains, &c. The work is of much 
value, The prospects of this important industry for 1888 are very 
gratifying. 

The engineering trades of Birmingham have hardly sustained 
this year the expectations which were formed of them during the 
closing couple of months of 1887. There is not so much activity 
in the matter of new orders, though the works mostly keep well 
occupied, and certain of them are running relays of men night and 
day to execute contracts within the presoribed 


demand is well seconded by orders from Australia, India, the Cape 
and South America, for varied classes of machine tools; steam 
engines, air-compressors, lifting tackle, and general machinery. 
Steam and other pumps for irrigation purposes, and mining 


periods. The country. 





machinery, are also going away well to South Africa and the Indi 
Empire. Our own Government have of late placed some ¢ 
orders for marine engines, torpedo machinery, air-compressors, &c. 
Certain of these contracts I have noted in this report at the time 
of their receipt. 

Messrs. Tangye are steadily engaged, and one of their most 
recently completed contracts is for the horizontal engines for driving 
the cable of the Birmingham cable tramway. Another big order 
which they are now finishing off is for centrifugal pumps for 
Australia, 

Messrs, Ralph Heaton and Sons, the Mint, Birmingham, are 
busy upon the valuable orders which they possess in connection 
with the Chinese Mint contract. 

Messrs. G, G. Bellis and Co, have recently been particularly suc- 
cessful in the matter of Government contracts for gunboat and 
torpedo boat machinery, and they are also building torpedo boat 
machinery for the Government of India, When at the works of 
this firm a few days ago, I found them completing large extensions 
which will more than double their previous capacity. 

Messrs. James Archdale and Co., Birmingham, are turning out 
some splendid machine tools at date, and gunmaking and cartridge 
drawing machinery isa specialty with them. Government contracts 
of this sort are just now under execution. Wire netting machinery 
is in large outturn at the works of Mr. E. 8, Bond, and Australian 
orders are plentiful. Among specialty engines a demand is being 
expressed for petroleum engines of increased power. Messrs. A. 
Shirlaw, Birmingham, are building a 13-horse power engine of this 
description for the Italian Government. For fog-horn signalling 
the engines answer admirably. The competition in the trade in 
stocks, dies, ratchet braces, and similar tools continues severe, but 
makers are steadily engaged on home, Indian, and colonial orders. 

The Birmingham works of the Credenda Seamless Steel Tube 
Company are just now the subject of a scheme for an extension 
to treble their present capacity, in consequence of the conversion 
of the company into a limited liability concern, with a capital of 
£100,000. Sir Joseph Whitworth and Co., Manchester, where 
the other worl:s of the same company exist, are the originators of 
the new company, and it is matter for satisfaction in this district 
that a scheme suggested some while ago of removing the business 
wholly to Lancashire has been abandoned. The Birmingham works 
are very busy, and engineers at home and abroad are increasingly 
demanding these seamless steel tubes, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—A generally quiet tone has again come over the 
iron trade of this district, and although it is exceptional where 
makers show any anxiety to press sales, there is a good deal of 
iron, bought at prices under the recent full advance, held in 
second hands, some of which finds its way into the market at 
under what may be termed the current rates. This of necessity 
gives a weaker tone to the market, especially as regards pig iron, 
in which there is very little buying just now going on, and except 
where consumers are compelled to take some special brand, there 
are generally cheap second-hand lots offering in the market suffi- 
cient to meet the present limited requirements of buyers. Makers 
who hold for the full prices which have been ruling recently find 
themselves just now practically out of the market, and sales of any 
weight are only possible at very low prices. Much the same may 
be said with regard to hematite qualities of pig iron, which can be 
bought at considerably under the full prices quoted by makers. 
Manufactured iron is in a much stronger position than the raw 
material, but here there is also underselling, and makers are 
finding new business rather difficult at the recent advance. 

The Manchester iron market on Tuesday brought together the 
usual average attendance, but there was only a slow business 
doing. For local and district brands of pig iron prices were 
generally maintained at about late rates, but outside brands offer- 
ing in this market are decidedly easier. Lancashire makers who 
have only a very small quantity of iron to offer are firm at 39s. 6d. 
to 40s. 6d., less 24, for forge and foundry qualities, delivered equal to 
Manchester, and on small sales they are able to get these figures. 
For Lincolnshire iron 37s, 6d. to 38s. 6d., less 24, represent about 
the average selling prices for forge and foundry qualities, delivered 
equal to Manchester, but 1s. per ton above these figures is still 
being quoted in some instances. Good foundry brands of Middles- 
brough can now be bought readily at 40s, 4d., net cash, delivered 
equal to Manchester, although this is 1s. 6d. to 2s. per ton under 
what is being quoted for some of the special brands, and Scotch 
iron is offering at under the prices which makers have recently 
been quoting. 

For hematites some makers are still quoting nominally 55s., less 
24, delivered in the Manchester district, but where there is any 
business doing, considerably under this figure has to be taken, 
and occasional sales are made at about 53s. bd. to 54s., less 24, 
delivered. 

In manufactured iron, although the recent advance has tended 
to restrict buying of any weight, there is still a fair business doing, 
and as makers are mostly well supplied with orders for the present, 
they are very firm at £5 5s. for bars, £5 10s. for hoops, and £6 15s. 
to £7 per ton for local and North Staffordshire sheets delivered in 
the Manchester district. For steel boiler plates quotations remain 
firm at £8 5s., delivered equal to Manchester. 

As an item which may possibly be of interest in connection with 
the present inflated conditicn of the metal market, I may mention 
that arrangements have been made for offering very shortly for 
sale by auction in Manchester about eighty tons of copper. 

Ironfounders report more work coming forward, but they are 
still not in a position to hold out for any material advance in prices, 
and work has to be taken at excessively low rates, 

The improvement which is so very generally talked of in the 
engineering branches of industry is slow in making itself very 
appreciably felt, but there is certainly a steady progress towards 
better trade. In nearly all departments inquiries are more numer- 
ous, and are certainly an indication that there is a fair amount of 
work coming forward, Cotton machinists almost without excep- 
tion are full of work for some time forward ; boiler-makers are 
kept well employed ; locomotive builders have recently secured a 
fair amount of work, and makers of carriage, wagon, and general 
railway plant have received some fairly large orders. Machine 
tool makers, stationary engine builders and general engineers, as a 
rule, are still only moderately employed, but in these branches 
there are also encouraging prospects of an improved trade. 

A company, with a limited number of shareholders who have 
fully subscribed all the capital required, has taken over the business 
recently carried on by Mr. Hy. Fourness for the manufacture of 
the patent Fourness lamp, and will carry on the works both in 
Manchester and Brussels, 

In the coal trade business moves on about steadily, with prices 
unchanged from last week. There is no pressure of demand for 
any description of fuel, and with collieries only in very exceptional 
cases working more than five days a week, supplies are ample to 
meet requirements. Common round coals for steam and forge pur- 
poses continue rather a drug, and for these and engine classes of fuel 
the prices that are being taken are practically no higher than those 
ruling during the summer months, The average prices at the pit 
mouth remain at about 9s. for best house fire coals ; 7s. to 7s. 6d. 
seconds; and 5s. 6d. to 6s., common house coals; 5s. to 5s. 6d., 
steam and forge coals ; 4s. 6d. to 4s. 9d., burgy ; and 2s, 6d. for 
common up to 3s. 6d. and 4s, ond ton for the best qualities of slack. 

For shipment there has been a rather better demand, and 
for good qualities of steam coal delivered at the high level, Liver- 
pool, or the Garston Docks, about 7s. to 7s. 3d. per ton has been 
got, but ordinary descriptions can still be bought at 6s. 6d. to 
6s, 9d. per ton. 

Barrow.—There is a better demand for all qualities of hematite 
pig iron this week, and business has been on a rather fuller scale, 
although, as a matter of fact, makers are not disposed to enter 





into large transactions at present rates, which are somewhat lower 
on the week. Mixed Bessemer numbers are quoted at from 44s. to 
44s. 6d. per ton net, f.o.b., and ordinary forge and foundry iron 
43s, 6d. to 43s. 9d. There is more enquiry from consumers for 
forward deliveries, as their immediate requirements are well 
provided for in the deliveries already arranged with makers. Some 
steelmakers who do not use their own iron have lately been buying 
more largely, while prices are down. This position, however, does 
not affect Barrow, where steelmakers use the iron they make them- 
selves, and convert it into steel at one fusion. Stocks of iron are 
large, generally speaking, although makers do not hold much. 
The steel trade is in a much better condition by reason of the fact 
that the only dull department during the past few weeks has been 
the rail branch, which is now recovering, and a better inquiry is 
springing up; but prices are unchanged, and £4 per ton is still 
the quotation for ordinary heavy sections net, f.o.b., with lighter 
sections at £4 5s. perton. There is still a full enquiry for steel 
shipbuilding material, and plates and angles have been largely 
ordered, while enquiries are to hand from all sources. Prices are 
rather easier, plates being down to £7 per ton net, f.0.b., and 
angles at £6 5s. Makers in this district, however, are not in a 
position to accept many new orders, as their hands are full for 
some time to come. There is likely to be a large increase in the 
output of Siemens-Martin steel, now that so large a demand is 
made on this department by shipbuilders. No new orders have 
been placed by shipbuilders, but it is probable that the next few 
weeks will see a renewal of the activity which formerly characterised 
this trade in Barrow. Engineers are better employed, both in the 

eneral and marine departments, and they have better prospects. 
No change can be noted in the iron ore trade, which remains brisk 
and steady, at prices varying from 9s, 6d, to 12s. 6d. per ton at 
mines. In coal and coke there is a steady trade, and the demand 
is improving. Shipping is much better employed than is usual at 
this time of the year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

STEAM coal is in fair demand throughout South Yorkshire, 
though prices keep very low. Excellent coal for locomotive pur- 
poses is not making 6s. per ton at several of the pits. In house 
coal there is again rather colder weather, and there is no class of 
fuel so susceptible to climatic changes. House coal ranges from 
6s. 6d. to 8s. 6d. at the pits. Nochange is reported in iron, though 
the advances recently secured are maintained. Steel, except to 
the United States, is in brisk demand. All qualities required for 
railway material are in request on account of foreign orders for 
railway material, chiefly from South America. Colonial work is 
heavy in nearly all specialities of railway stock, India and South 
Africa showing the greatest improvement. 

Exceptional interest attaches to the expedition against the pre- 
datory Yonnie tribe on the West Coast of Africa, owing to the em- 
iy there of the new Maxim gun, which is being manufactured 

y Messrs. Vickers, Sons, and Co., River Don Works, Sheffield. I 
have attended several trials of this weapon of precision, which, it 
will be remembered, Mr. H. M. Stanley has taken with him to the 
Congo. The last experiments were on account of the Chinese 
Government, and were witnessed by Lord Li, of the Chinese 
Legation, and his secretary. Governor Hay, at Sierra Leone, 
despatched General Sir Francis de Winton with orders to advance 
through the dense jungle to the fortified villages and bombard and 
destroy them. The General had only one Maxim gun, ‘45in. calibre, 
and a small 7-pounder. The Maxim gun was carried by two 
coolies, and its tripod by two more, while a few others followed in 
single file, bearing the boxes of ammunition. At the fort a com- 
manding position was assumed for the Maxim gun and 7-pounder 
rifled gun, at a range of 450 yards. The enemy—I quote from the 
London Telegraph—were in swarms on the wooden towers on the 
walls. The 7-pounder opened fire, but the shells stuck in the mud 
walls, and were of little use. Then the ‘‘ Maxim,” worked by Sir 
Francis himself, poured a tremendous volley into the nearest tower. 
The bullets rained in through the portholes and in between the 
planks, killing numbers of the enemy. The breastwork and other 
towers were similarly treated, and such was the consternation 
created by the rapid and accurate shooting of the gun, that 
the Ching Wad tower was evacuated, as well as the other 
villages of the same nature, and the chiefs surrendered, and 
are now in prison. This success of the Maxim gun is no more 
than would be anticipated by anyone who, like myself, has seen it 
at work and, indeed, fired it. The little rifle bore is a veritable 
spitfire, and it requires an expert at touch to let off a single shot, 
the volleys coming readily. In the larger 3in. size the Chinese will 
be the first Power to possess examples of a weapon which is bound 
to be singularly destructive both on sea and land. 

The president of the Sheffield Chamber of Commerce, Mr. Charles 
Belk, J.P., at the annual meeting on the 26th January, expressed 
the opinion that we were on the threshold of a period of moderate 
prosperity and steady progress. The question of a canal between 
Goole and Sheffield—as recently referred to in THE ENGINEER—was 
brought before the Chamber. Alderman W. H. Brittain, J.P., said 
he had made inquiries into the matter, and he was assured there were 
no great engineering difficulties in the way of a canal between the 
twoplaces, The undertaking wasone of such immense advantage, 
and could be done with such little outlay of capital, that at the 
earliest opportunity they should consider the scheme at the meet- 
ings of the Council of the Chamber. Mr. G. F. Lockwood—the 
ex-Master-Cutler—who succeeded Mr. Belk in the presidential 
chair, thoroughly agreed with Alderman Brittain’s remarks as to 
the proposed canal. The Manchester Canal, he said, was now 
started, and if it was a success—and he hoped it would be—he did 
not think there would be any difficulty in pressing forward and 
getting other canals in the country. He thought it was very 
short-sighted policy that the railway companies were permitted to 
buy up the canals in the past, and regarded it as an important 
step that in the bill which was abandoned last session a stop was 
put to the railway companies buying up any more canals. 

Mr. Ritchie—the President of the 1 Government Board— 
speaking at Sheffield on the 30th January, gave much satisfaction 
by his announcement that the Government intended to make 1888 
an English and Scotch session. Special gratification was expressed 
in commercial circles here, that the question of railway rates and 
limited liability were to be a part of the Ministerial programme. 
No town in England has suffered more from the present applica- 
tion of the law of limited liability than Sheffield. At the end of 
last year the result of inquiries into limited liability companies in 
which this district is interested was to bring out a net loss in 
depreciated capital of nearly £4,000,000. This simply represented 
the difference between the called-up amount and the market price 
of the shares, and was altogether exclusive of the losses sustained 
by those who bought their shares at a premium, and of companies 
which have altogether disappeared in liquidation. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


NorwitTHsTANDING fluctuations at Glasgow, the prices of Cleve- 
land pig iron are fairly well maintained. There was but a mode- 
rate attendance at the market held at Middlesbrough on Tuesday 
last, and owing, no doubt, to the circumstance that it was the last 
day of the month, sales were neither numerous nor large. No, 
3 g.m.b., for prompt delivery, has been maintained at 32s. per ton 
for about three weeks, and there is a prevalent feeling that the 
lowest has been reached, and that higher prices will be realised as 
the spring advances, There are not many inquiries for deferred 
supplies at present. Buyers are willing to give 32s. for delivery to 
the end of the quarter, but sellers are holding back in the hope of 
doing better when shipments to the Continentrecommence. There 
is a steady demand for forge iron, the price ranging from 31s. to 
31s. 6d. per ton, 
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Stevenson, Jaques, and Co.’s current quotations: ‘‘ Acklam 
Hematite,” Mixed Nos., 45s. per ton; ‘*Acklam Yorkshire,” 
Cleveland, No. 3, 35s.; ‘‘ Acklam Basic,” 35s.; ‘‘ Refined Iron,” 
hematite and Cleveland, 65s. to 55s.; ‘‘Chilling Iron,” 55s. to 60s. 
net cash, at furnaces. 

Warrants are greatly influenced by the frequent changes at 
Glasgow. The price on Tuesday last was 31s. 10d. per ton, as 
against 32s. 74d., which figure was reached on the previous Tues- 
day. At Middlesbrough holders ask 32s. to 32s. 3d., but little or 
nv business is being done. 

The stock of pig iron in Messrs. Connall and Co.’s Middlesbrough 
store increased 647 tons during the week ending the 30th ult., the 
quantity held on that day being 347,724 tons. 

Shipments since the commencement of the year have been so far 
very good. The exports of pig iron between the Ist and 30th ult. 
amounted to 57,464 tons, ar of finished iron and steel to 54,310 
tons. 

The demand for manufactured iron is good, and makers continue 
to book orders at the prices which have ruled since the middle of 
December. 

The report of the accountants to the Durham Mineowners’ and 
Miners’ Associations for the quarter ending December 31st shows 
an increase in the price of coal sufficient to warrant a rise to the 
extent of 1} per cent. in miners’ wages. 

The usual bi-monthly report of the accountant to the North of 
England Board of Conciliation and Arbitration has just been issued. 
It sets forth that during the two months ending December 31st, 
1887, the average net selling price of manufactured iron was 
£4 12s. O-87d. per ton. The average during the previous two 
months was £4 12s. 6-4d. It therefore appears that the price 
realised by the tinished iron makers was on the decrease up to the 
end of last year. The output, however, seems to have increased, 
as during the period under consideration 6333 tons more iron were 
manufactured and sold than during the preceding period. Inas- 
much as prices have distinctly risen from 10s, to lis. per ton of 
late, it is clear that the above unexpected result as regards price 
must be due to the books of makers being overladen with old low- 
priced contracts. This adds one more proof to the oft-stated 
declaration that months must always intervene between a rise of 
quotations and any benefit being received by the manufacturers 
therefrom. 

The annual meeting of the Board of Arbritration was held at 
Darlington on the 20th ult., and was largely attended. The report 
of the Standing Committee is a somewhat important document. It 
shows that the number of operatives subscribing to the Board is 
now 3712, being an increase of 272 on the number on the books in 
July last. The balance in hand is £644 12s. 10d. The expenditure 
during last year amounted to £970 is, 3d., a fact that shows that 
conciliation and arbitration are luxuries which cannot be had with- 
out paying somewhat heavily for them. A great many disputes 
were settled during the year, including several relating to the 
manufacture of steel. This raised an important point. Hitherto 
the Board had existed for the benefit of the manufactured iron 
trade, as indeed its title implies. Latterly, however, as the manu- 
factured iron trade has been on the decrease and the steel trade on 
the increase, its services have been in considerable request for the 
adjustment of disputes arising in the last-named iodetew. But 
only when both employers and employed have been willing to 
abide by its decision has it been able to deal with these cases ; 
it has had no compulsory power. It was announced at the meeting 
of the 30th ult., that the standing committee recommends that as 
soon as may be the title of the Board shall be altered, so as to in- 
clude the finished steel as well as the finished iron trade. The 
operatives generally and the employers, with a single exception, 
are of opinion that the time has arrived when this should be done. 
Effect will be given to the resolution, by means of a new bye-law, 
during the present year, and in January next the title and the 
rules will be permanently altered to suit. The Board of Arbitra- 
tion has now entered the twentieth year of its existence, and 
theugh its operation has been somewhat costly, it has, in the lan- 
guage of the chairman, been an “untold blessing” to the great 
industry for which it exists. 

The dispute between Messrs. Bolckow, Vaughan, and Co. and 
Lloyd’s Committee has been settled. The manufacture of steel 
for shipbuilding purposes has been resumed at Eston, and Lloyd's 
inspectors are again permitted to visit the works, and inspect and 
test as heretofore. The settlement has been the result of Mr. 
Dale’s investigation and report, followed by certain changes made 
by the company, and which have been pronounced satisfactory by 
Lloyd’s Committee. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a want of animation in the Glasgow pig iron 
market this week. Very little speculative business, comparatively 
speaking, has been done; but prices have, on the whole, been fairly 
steady. The ironmasters are agreed that while the exports are 
not quite up to the mark, the home consumption is larger than 
usual, a fact which is also apparent from the coastwise shipments 
of pigs to date, showing an increase of 6000 tons over those of 
January last year. The constant activity in the malleable works 
accounts for this improvement, which there is reason to believe 
will continne during the greater part, if not the whole, of the 
current year. The past week’s shipments amounted to 6669 tons 
against 7988 in the corresponding week of 1887. Our best customer 
for pigs is still the United States, and it is noticeable that the 
export trade to Australia has begun well, the shipments there 
showing a considerable increase. A small quantity of iron is now 
being added to the stock in Messrs. Connal and Co.’s Glasgow 
stores. Since last report an additional furnace has been put in 
blast at Glengarnock Ironworks, and there are eighty-three blowing 
against seventy-six twelve months ago. 

The current values of makers’ pigs are again somewhat easier. 
Coltness, f.o.b. at Glasgow, No. 1, is quoted at 50s.; No. 3, 44s.; 
Langloan, 49s. and 44s.; Calder, 48s. 6d. and 42s. 3d.; Summerlee, 
50s. 6d. and 44s.; Gartsherrie, 46s. 9d. and 43s. 3d.; Carnbroe, 
43s. and 41s.; Clyde, 45s. 6d. and 41s. 6d.; Govan, 42s. 6d. 
and 40s. 6d.; Monkland, 42s. 6d. and 40s. 6d.; Glengarnock, at 
Ardrossan, 47s. 6d. and 42s.; Dalmellington, 43s. 6d. and 41s.; 
Eglinton, 43s. and 40s. 6d.; Shotts, at Leith, 48s. and 45s,; 
Carron, at Grangemouth, 47s. 6d. and 43s. 6d. 

There is a steady and good business in Scotch hematite pigs, 
which is being consumed in large quantity for the purposes of the 
steel manufacture. 

The iron and steel manufactured trades both keep very busy, 
and while the amount of new work being placed at the moment is 
admitted on all hands to be small, there is no quotable change in 
the prices. 

The past week's shipments of iron and steel goods from Glasgow 
embraced locomotives to the value of £4400 to Bombay; machinery, 
£9441; sewing machines, £1815; and general iron manufactures, 
£29,000, a hopper steamer with machinery being in addition sent 
out to Egypt. She is valuen at £7300, and she steams out to her 
destination. 

The coal trade is fairly active, there being a good demand for 
manufacturing purposes, while the cold weather has quickened the 
demand for domestic use. There was dispatched from Glasgow 
26,781 tons, Greenock 150, Ayr 8051, Irvine 2956, Troon 5300, 
Ardrossan 1885, Burntisland 7938, Methil 3630, Leith 672, Grange- 
mouth 9264, Bo’ness 4946, Granton 660, and Port Glasgow 80— 
total 72,517 tons, as compared with 54,592 tons in the same week 
of 1887. There is practically no change in the quotations for the 
different sorts of coals, 

There is considerable unrest among the colliers in the different 
mining districts. Resolutions have been passed by Lanarkshire 
miners to the effect that “in view of the improved trade of the 
country, and the enhanced value of coal, a vigorous agitation 








should be forwarded to improve wages and to promote union.” The 
secretary of the Shale Miners’ Union has been instructed to com- 
municate with the Mineral Oil Association and the various oil com- 
panies, asking back the remaining part of the reduction, so that 
the wages may be restored to what they were in July last year. 
At many of the collieries in Fife, notices were lodged with the 
employers on Saturday last that fifteen days from that date the 
men would finish present contracts. This action of the men 
meant to resist a curtailment of 10 per cent. in their wages. 

During the past month twelve vessels, with an aggregate of 
13,056 tons, were launched from the Clyde shipyards, as re 
with ten of 15,980 tons in the first month of last year. All the 
launches were steamers, with the exception of one sailing vessel 
and a lifeboat, and the greater part of the tonnage was of steel. 
Contracts for new vessels aggregating about 15,000 tons have been 
booked during the month. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE steady improvement that is going on in the coal trade is 
bringing into the market a few decent properties that will soon be 
caught up. One of these, in the Mynydd ee parish, Newport, 
is certain to tempt, the character of the coal being of high value 
and scarce. I see that Rhondda No. 3 is, as forecast, going steadily 
up. It is now quoted at 8s. 3d., showing an advance of 1s. from 
what it was a few months ago. This class of coal, like the 4ft. 
smokeless, is far below the price it should be, considering how 
small its area is getting. Best steam coal is not so much advanced 
as most expected. Cardiff quotations were only 9s. to 9s, 3d, on 
Monday, and since prices have remained the same, though firm at 
that. Good kinds can yet be bought for 6s. at pit, 8s. to 8s, 3d. 
at port. Small steam is quoted from 4s, 3d., and as the demand 
is improving, will very likely be advanced. One of the most scarce 
of coals is small house coal ; for this 6s. 9d. is given readily. Its 
coking properties are good, and the works on the Hills, especially 
Cyfarthfa and Dowlais, are large consumers. 

I recorded last week the loading of the Asama at Cardiff. It 
steamed away with the enormous cargo of 5000 tons of coal—the 
largest yet cleared from this port. Some idea of the large Rhondda 
collieries will be given by noting that several of them are able to 
load two such vessels weekly. 

Last week's coal trade at all the ports was a good one. Cardiff 
cleared over 170,000 tons. Many of the cargoes were tine. For 
instance, five vessels cleared 11,500 tons, and nine others took 
between them 10,560 tons. 

Swansea suffered from a deficiency of tonnage, but, as it was, 
sent away a good average, and Newport continues easy. 

The Aberdare colliers continue to exercise themselves in 
“federation” movements. On Monday there was a_ meetii 
of fifty-nine delegates representing over 35,000 colliers, an 
an executive committee was formed with president and secretary. 
Local committees are also to be appointed, and addresses given. 
The tirst is to be an organisation. It is to be hoped that the 
society will support all good movements, and aim especially at 
nourishing the Miner's Provident Institution. 

The coaling cranes invented by Sir W. T. Lewis and Mr. Hunter 
are doing excellent work. They were especial objects of interest 
when the Roath Dock was opened, and were fresh then from the 
hands of that well-known firm, Walker and Co., Leeds. Since then 
they have come up to fullest expectations, and for rapid shipment 
are unsurpassed, A few instances of this may be given. One day 
last week the steamship John Dixon was put under the cranes at 
8.40 a.m., and by twelve 1101 tons had been put on board. This 
was at the rate of 340 tons per hour. Even this was eclipsed next 
day, when the Ambient was loaded. In this case 200 tons were 

ut in twenty-eight minutes, or at the rate of 428 tons per hour. 


n former times rapid shipments have been accomplished under | 


high pressure, but only to the damage of cargo, the coal suffering 
in a serious manner. In the working of these cranes the coal is 


shipped in very much the same state as when the collier placed it | 


in his tram. 
the screens. 

What with great outputs that come up well to demands, and 
rapid despatches by the Taff and Rhymney lines from the collieries, 
and these exceptional feats of shipment, substantial benefit is being 
reaped by the coalowner, as a steamer delayed at port is a costly 
infliction. 

The Taff Vale dividend is to be 13 per cent. 
cent. Barry shares are going up. 


Certainly it may be said to be as good as when it left 


The Taff Vale and Bute Dock amalgamation is still keenly dis- | 


cussed, and I hear from many quarters confidence expressed in its 
passing. The Barry, which is to be completed by the autumn, is 
expected to take away from the Taff more than two-thirds of its 
Rhondda coal. In the face of this, the working of the new line to 
Newport from Pontypridd, and the opening of the Rhondda and 
Swansea, amalgamation would seem to be practical wisdom. 

Swansea means to have a good slice yet of the Rhondda coals. 
They are the only things needed to make the port a more 
formidable rival to Cardiff. With Rhondda coal, and a day and a- 
half nearer France, she will lessen Cardiff exports. 

No less than 300 applications have been received for the position 
as superintendent of Swansea Harbour. Mr. Capper’s remarkable 
ability and energy have made his successor’s task a great one. He 
must be a good man to fill the vacancy. 

Sir John Jones Jenkins, at a bank meeting at Swansea this week, 
referred to the tin-plate market, and as he is largely interested, 
his remarks were listened to with attention. He states that a 
proposal had been made for a combination between the tin-plate 
trade and the French syndicate, but it had fallen through. In his 
— they would soon see tin down again to its normal value. 
With regard to the combination in tin-plate alone, that is going 
on steadily, and one of the first results is that there will soon be a 
limitation to make. It was proposed at the Exchange this week to 
stop make at 6 p.m. every Friday. This will reduce the make one- 
sixth—that is ib million boxes per annum. Nothing is yet decided, 
though the leading makers have quite made up their minds to lessen 
make in one way or the other. I have all along looked upon this 
step as unnatural, and not iikely to be effective. It has been tried 
several times. 

The exports of tin-plates continue about the average. Quota- 
tions are unaltered ; buyers slightly backward, but makers have 
good orders and are not disposed to entertain any falling off in 
price. 

In steel, rails are not quite so firm, and the 2s, 6d. advance in 
price has been taken off. Bars and blooms are unchanged, and 
works, on the whole, continue a busy trade. At present I imagine 
that Cyfarthfa is taking the lead, especially with its tin bar. Care 
in selection of ores and in the make has resulted in the production 
of a bar which now stands Al in the market, and the demand, I 
hear, is excessive. 

A formidable competition to most of the new works is coming 
into the field—the Treforest Works. Their position, twelve miles 
nearer to Cardiff, and on the side of the line to Newport and to 
Barry, as well as convenient for Swansea, will make these works 
a powerful rival. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE tendency of these markets continues firm, although it would 
appear as if the convention period had arrived at its zenith, for if 
the news from certain quarters be correct, some of the covenanted 
groups have already exceeded the limitations fixed, so if this were 
to be repeated the days of the grand convention would be num- 
bered. Again, the case of boycotting on the part of the crude 
iron convegtion, mentioned last week, is also calling up a voice in 


© 


Rhymney, 8 per | 


some of the press organs, insinuating that if such practices 
continue to the detriment of the wrought iron industry, the 
Government may be induced to interfere, which, of course, would 
give a death blow to all similar combinations, but it is hardly 
likely Government would meddle in the matter, though who can 
say to what lengths paternal Governments will or will not go! Be 
this as it may, there is nothing but the slight duty to prevent the 
importation of pig iron, if the convention acts unreasonably. The 
demand generally is brisk, especially for forge aud basic pig iron, 
which are only procurable with difficulty from the smelters, and 
which accounts for prices suddenly jumping up as they do; but 
most other articles have a decided ascending tendency, and have 
been well maintained, so it cannot now be long before all manu- 
factured goods take a flight upwards, in accordance with the actual 
rise in raw materials, 

From Silesia the reports are most satisfactory. The wire-rod 
mills are quite deluged with specifications for present and spring 
delivery ; all factories dependent ry this material are also very 
busy. The steel works are compelled to work night turns to com- 
plete orders, and works are being enlarged. The iron forges and 
rolling mills have as much to do as they can accomplish, and the 
whole of the works are inoperation. Plates are in so much request 
that customers are with difficulty promptly served, and as to the 
blast furnace proprietors, they are satisfied too, as what pig iron 
is not contracted for goes off as quickly as made, and all the prices 
are satisfactory, as they are mostly regulated by the conventions 
on a paying footing. From February Ist the Breslau iron mer- 
chants have announced that they shall advance present list prices 
of plates. 

As regards the Rheinland and Westphalia, the demand for iron 
ores nae up and has, indeed, somewhat increased, which is only 
a natural consequence of the blast furnaces being so busy. Roasted 
steel-stone costs up to M. 13°20, while Spanish ore is noted 16 at 
the wharf on the Rhine at Duisburg or Rubrort, equal to nearly 
M. 20at the furnaces. The prices of pig iron, with the exception of 
Spiegel, have remained nearly unchanged, but have a rising inclina- 
tion, which is likely soon to lead to higher rates, in consequence of 
all the limestone quarries of the district having been bought 
up by a single company, which will now enjoy a perfect mo- 
nopoly of the limestone requisite for the blast furnaces, A 
rise of 14 to 2 M. has taken place since this was written, and 
the convention at the enhanced prices has contracted for 
the output of most furnaces for the first half of the year, and 
in some cases beyond. Spiegel iron has made a jump from M., 54 
| to 58 for 10 to 12 p.c. Mn.; while 20 p.c. is noted up to 74 p.t., 
and this without any apparent cause to outsiders, as neither for 
export nor inland has the demand increased. Forge pig cannot be 
brisker, and many works have closed contracts for all their output 
up to June. Prices range from M. 50 to 52, and even 53 for best 
sorts. Luxemburg has gone up 4f., and is now selling at M, 39 to 
40, whilst the sales office declines to make any new sales just at 

resent. Foundry pig goes off well at old convention list prices as 
tely given. Bessemer is noted 53 to 54, basic at 45 p.t., and is in 
much request. 

The pig iron production, including Luxemburg, has been for 
December last 359,867t. ; forge and spiegel, 175,569 ; Bessemer, 
34,330; basic, 106,901; and foundry, 43,067. From January Ist to 
December 31st, 1887, 3,907,364 against 3,339,803t. for the like 

riod 1886. If the average production for the last three months 

taken 350,000 t., this would equal an output of 4,200,000 t. per 
annum, but the production is increasing at a rate which would 
make it quite equal to 4,400,000 t., to say nothing of the 160,000 t. 
imported each year. This exceeds very much indeed all require- 
ments, besides the Russian market, which formerly took large 
parcels, being now closed against the country, so a little sooner 
or a little later in the year a point wil] arrive when either prices 
must come down or output be decreased. The finished iron trade 
is announced to be ina {healthy state of development, as prices are 
firm and paying ; nevertheless, the rolling mills complain of 
the inequality between their prices and those of the raw materials 
| becoming more and more pronounced, which diminishes their 
| profits. For the interior orders for merchant iron come in sufficient 
numbers to keep the works employed for the present, but there is 
little doing for export, and these prices are very low. It is in con- 
templation to fix a higher list price soon. Just the same may be 
said of hoops, only that the works have inland orders assured for a 
greater length of time, the price remaining M. 137°50 to 140 p.t. 
There is a little more doing in boiler and heavy plates, Acted xt 
showing an increase over November of 5000 t., and many more 
orders are expected this month than last, yet this branch is not 
brisk. Nevertheless « rise of M. 15 to 20 is talked about, but 
which is not to bo th ught of yet awhile. For the season the sheet 
mills are running briskly, the price being still M. 184, but which 
was to have been raised last meeting of the convention. To keep 
step with forge pig, the rise has, however, been postponed to see 
what Silesia does in this respect. Anyhow, a rise must soon 
take place. The wire rod branch is not quite so —-*. as 
it was, inasmuch as the export business is not brisk at all. The 
inland trade is good as far as orders are concerned, but the price 
is low, so much so, indeed, that it is nearly M. 20 below bar iron, 
and for that reason the mills are endeavouring to get rods of, say, 
10mm, classed as bars. There is a great over-production. It is 
too early after its formation to say what the new convention has 
already done or will accomplish. Well-informed authorities are 
not inclined to give it a long lease of existence, one reason for 
which being that some of the largest works have not joined, about 
which there is much tribulation, and they are accused of having 
little regard for the German iron industry by not so doing, the 
other reason is that the question of quality will probably cause 
the convention to be wrecked. Jt seems almost an impossibility 
to get the prices up, and the only means then left is to decrease 
the output i to74per cent. The same depression and arguments 
were observable because only one-fourth of the wire nail factories 
have joined their convention, but the wire spring and light chain 
factories have formed one now, sv it is hoped wire rods for domestic 
consumption will be kept in good request and no more lowering of 
prices take place. There is nothing new to say regarding the 
machine shops and foundries, except that the latter in Silesia, 
where, amongst other things, a great deal of pottery and light 
castings are cast direct from the blast furnaces, have formed a 
common sales-oftice at Gleiwitz. The constructive works in iron, 
as roofing, &c., are busy still, and the boiler shops have more work 
in hand. The wagon factories have now got work for a length of 
time, and driblets are still coming to them from the State 
directions all over the country, also locomotives are being given 
out, but the prices received for them are by no means extravagant. 
The brass foundries are full of orders, and a much needed rise in 
_~ has taken place, so that bronze castings are now quoted 
{. 2°20, phospor bronze 2°30, red brass, 2°20, and smithed copper 
tuyeres 3°60 p. ko. 

The coke trade has become especially active ; what with forcing 
the old toa higher output, and the starting of fresh blast furnaces 
in Westphalia, Rheinland, the Saar district, and Belgium. In fact, 
more furnaces would be blown in if coke could be immediately 
procured for them. . 

In Belgium pig iron continues very scarce ; the rolling mills are 
not as busy as they were, because export buyers refuse to give the 
advanced prices, and the export of girders is slack, except to 
England. In fact, the whole trade seems just now to be existing 
on complaints, for the coke makers grumble at the coalowners 
about the price of dust coal for coking ; the blast furnaces at the coke 
makers and the rolling mills at the high price of pigs and coals ; and 
at the buyers for not coming forward with more orders. Forge 
pig cost 46f.; foundry, 48 to 49; merchant bars, 120. Coal is 
exceedingly firm. 

The French iron trade has taken a marked turn for the better in 
an upward tendency all round. Pig iron has gone up to 4tf. for 
forge and 56 to 60 for foundry, while merchant iron has kept pace, 
and is now 130 at works and lis at Paris, and girders are 120 and 
135 p.t. respectively. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Jan, 18th, 1888, 

THe blizzard throughout the North-West, espe- 
cially in the territory of Dakota, has been excep- 
tionally severe. Entire families have been lost, 
live stock has been frozen by the hundreds in 
stalls, railroads are blockaded, and trains are 
from ‘fifty to one hundred hours late. The snow 
ploughs are hard at work, and in a few days will 
have the trans-continental lines once more open, 
The winter has becn the most severe for years, 
The most important matter in financial and indus- 
trial circles to-day is the attitude of the Reading 
Railroad and miners’ strike. They have combined, 
and will appeal to organised labour throughout 
the country for funds to maintain them in their 
strike against the Reading Company for the next 
six months. The impression is gaining ground 
that the Reading Company is making a mistake ; 
but the officials still insist that they are able to 
bring their rebellious workmen to terms. Several 
hundred establishments will be out of coal in ten 
days. Bituminous coal will be used in place; but 
the supply. of bituminous mines within reach of 
the Atlantic Coast is not regarded as sufficient 
for the extraordinary requirements that will be 
presented. 

The iron trade is quiet. 
moderate degree of activity. 
plates closes strong. ‘Tin is in quite active de- 
mand in a retail way. Large lots are seldom sold. 
‘The copper market has been irregular. The 
copper syndicate has closed a contract with the 
Rio Tinto Company for its entire product for 
three years. The same syndicate has made con- 
tracts with two or three other heavy producers in 
the North-West. The exports of copper since 
the first of the year have been 1,893,805 lb., 
against 272,5001b. same time last year; and of 
copper matte and ore, 1,983,5301b., against no 
exports last year to this date. Lead is offered 
freely at 4°90, sales at 4°80, Spelter is in active 
demand at Bhe. Sheet zinc is sold at 6%c. Steel 
rails are quoted dull at 32dols, to 33 dols.; wire 
rods, 40 to 41; old tee rails, 22 dols, Double- 
head rails would find buyers at 22°50 dols., but 
the asking price is 23dols., and stocks are light. 
‘The general situation in the iron trade is satisfac- 
tory, although business is moderate. Advices 
from the interior show a general curtailment of 
demand, owing to cold weather. The exports of 
tin to the United States from Holland for 1886 
were 473 tons, against 916 tons for 1885; for nine 
months of 1887 the exports from Holland were 
204 tons, against 360 tons for nine months of 
1886. The production of pig iron last year was 
6,433,851 tons, against 5,684,542 gross tons for 
1886. The production is being increased, parti- 
cularly in the Southern States. At this time 143 
bituminous furnaces are in blast, producing 
83,101 tons per week ; 110 charcoal furnaces, pro- 
ducing 9166 tons rr week; 118 anthracite fur- 
naces, producing 38,206 tons | per week, 


In metals there is a 
The market in tin- 








NEW COMPANIES. 
TuHE following companies have just been regis- 
PA tom ng pani J gis 


Cwm Irfon Slate Quarry Company, Limited, 


This company was registered on the 2Ist ult., 
with a capital of £5000, in £10 shares, with power 
to increase, to lease from Mr. Parry Lloyd the 
Cwm Slate Quarries, parish of Llanwrfyd, county 


of Brecon, The subscribers are :- 

Shares. 
P. Lloyd, Glasbury, Radnor os w BB 
J. Davies, Builth, Brecon, wine ‘merchant ts oe 
Hugh Bennett, Builth, Brecon, a i, ae 
R. W. E. Owen, Builth, Brecon x Nea 
M. Vaughan, jun., The 8kvens, Radnor... a ae 
R. B. James, Llanwrfyd, Brecon, merchant ee 1 
B. Jones, Llanwrfyd, “Brecon, hotel keeper... .. 10 


Registered without special articles, 





The Discoveries Company, Limited, 


This company was registered on the 19th ult., 
with a capital of £20,000, in £10 shares, to deal i in 
all kinds of novelties and to manufacture and 
trade in goods of every description, The sub- 
scribers are :— 

Shares. 
A. Barrett, 28, ion, Sydenham, shorthand 
writer 
J. B. Purchase, i, 
citor 
E. Bon Pure! hase, ll, Queen Victoria: treet, archi- 


Queen’ Victoria-street, " soli- 


z, S. Davis, Richmond Lodge, Hornsey" a ate 
W. 8. Oliver, 15, oe -street, E.C ., engineer be 
W. 8. Simpson, C.E. Battersea Park-road .. 

P. Brown, Friern Park, North Finchley 


Mcst of the regulations of Table A apply. 


ee! 





Folding Gate and Shutter Company, Limited. 


This company was registered on the 20th ult., 
with a capital of £60,000, in £1 shares, to acquire 
the letters patent No. 2189, dated February 17th, 
1885, granted for “Folding steel gates and 
shutters,” and for such purposes will adopt an 
agreement of the 12th ult., entered into with 

. W. Bodwick. The subscribers are :— 


Shares 

J. W. Morris, Thorners-chambers, Fenchurch- 

eat architect . 

. A. Driver, 5 5, Victoria-street West, architect . 
Colonel J. H. Smith, Wallington, Surrey . 
F. Warburton Stent, C.E., Gracechurch: “buildings 
J. M. Gottrell, Cambridge Park, Twickenham .. 
Ernest Baker, 7 7, John-street, Bedford- -row, valuer 
R. J. Drinkwater, 14, Hill- -street, Knightsbridge 1 


The number of directors is not to be less than 
three, nor more than seven; qualification, £200 
in shares; the subscribers are to nominate the 
first; remuneration, £750 per annum, and a sum 
equal to one-tenth of the net profits remaining 
after payment of 10 per cent. dividend. 


Fe lanl alate 





Manila Railway Company, Limited. 


This company was registered on the 25th ult., 
with a capital of £500,000, in £10 shares, to acquire 
the concessions, rights, and privileges relating to 
a railway from Manila’ to Dagupau, in the Isle of 
Luzon, with power to maintain the said railway, 





and any other railways or public works autho- 
rised by concession of the Spanish Government, 
or of the Philippine Islands, The subscribers 
are: 

Shares, 
F, J. lrwin, 41, Sistova-road, Balham 
A. B. Curtis, 1, Honeywell-road, 

Common, clerk 
W. F, Wa. ayte, 92, Godolphin. “road, clerk. 
M. Elvysohn, 20, Pal 
G. Bell, 30, Wildasie road. SE. , engineer is 
R. 1. McLaren, C.E., 10, South Vale, Blackheath 
Cc, * ae, 1 ~ Croftdown- road, Highgate, 
cler - 


Wandsworth 


te tt pd tt 


The number of Shia 1s vein to a hl than 
three, nor more than ten; the subscribers are to 
appoint the first, and act ad interim ; qualifica- 
tion, £500 in shares or stock; remuneration, 
£3000 per annum. £30,000 of the shares are to 
be 7 per cent. cumulative preference shares, 





General Cycle Supply Company, Limited. 


This company was registered on the 24th ult., 
with a capital of £5000, in £1 shares, to trade as 
cycle manufacturers, general merchants, ma- 
chinists, millwrights, machine and engineering 
tool makers, The subscribers are :-- 

ame: 
W. Forbes, 79, Cambridge-street, 8.W. 
H. B. Ironside, Foots Cray, Kent .. 
C. M. Roberts, "33, Milton- “road, Acton, clerk 
}), Wheeler, Bromley -road, Beckenham... 
J. Fisher, Lewisham, builder 
T. W. Gowen, Walthamstow, clerk... 
H. W. Murray, Stoke Newington, clerk * 

The number of directors is not to be less than 
two, nor more than seven; the subscribers are to 
appoint the first two; qualification, fifty ordinary 
or two founders’ shares. The remuneration of 
the board will be £50 per annum on each issue of 
500 shares. Mr. W. J. Endersley is appointed 
managing director at a salary of £200 per annum, 
to be increased at the discretion of the board. 


fat pd ted tt tt tt 





J. F. Blyth and Company, Limited. 


This is the conversion to a company of the 
business of ironfounders and engineers carried on 
- J. F. Blyth and Co, It was registered on the 
18th ult., with a capital of £10,000, in £1 shares, 
The subscribers are :—- 

Shares. 
*H. Rogers, Clifton, Bristol, manufacturer .. 1 
*J. F. Blyth, 91, Queen Victoria-street, engineer 1 
J, W. Newall, Manor Park, Essex, engineer os 1 
RB. F. Strangman, 101, Leadenhi ull. street, secre- 
tary toacompany . ee 
R. Raffety, Lee, Kent. manufacturer ie 1 
Alex. Kerl, 14, Great Winchester- street, solicitor 1 
H. C. Mure hison, 8, Austin Friars, secret: wy toa 
company eo Z 


The canta pare re an nation are the 
first directors; qualification for subsequent direc- 
tors, 100 shares; remuneration, £300 per annum 
to the managing director—Mr. J. F. Blyth—£100 
per annum to the chairman, and £50 to each 
other director, 





Patent Hydraulic Freestone Company, Limited. 


This company was registered on the 23rd ult., 
with a capital of £10,000, in £1 shares, to acquire 
and work the letters patent No. 4927, dated 10th 
November, 1881, relating to the manufacture of 
artificial stone. The subscribers are: 

Shares. 
J. R. Smith, 17, Lowfield-road, West H: ae 

glass mz wnufacturer .. . 1 
T. Farrow, 5, Selby-road, Leytonstone | Ge ie 1 
W. R. Woolston, 34, Mark-lane.. .. 1 
W. H. Sharpe, 84, Waddon New- road, West Croy- 

don, clerk .. : 1 
J. Roberts, 14, Union- court, "EC. 1 
e R. Pyrke, 242, Romford- road, E., ‘traveller 2! 1 

ae Kirk, 9, Lamb- lane, Hackney, accountant 1 

“he number of directors is not to be less than 
three, nor more than seven, every member being 
eligible. The subscribers are to appoint the first 
directors, and the company in general meeting 
will determine remuneration. 





Patent Improved Sea Bathing Machine Company, 
imited, 


This company proposes to trade as proprietors 
of bathing machines and bathing establishments 
in the United Kingdom or abroad, and for such 
purposes to purchase the letters tent No. 12,411, 
dated September 30th, 1886. It was registered 
on the 25th ult., with a capital of £15,000, in £1 
shares, with the following as first subscribers :— 

som, 
oO. McCrea, Brixton, clerk . 
D. Brown, 2, Cambridge- -terrace, Fulham, clerk... 1 
E. E. Allen, ‘Chelsea, engineer . 1 
T. Pittman, 7 7, Humphrey- -street, Old Kent: road, 


merchant 1 
. Walmisley, ’s, . and : 5, Queen: ‘street, “E.G. 
engineer 1 
F. Birkenshaw, 26, Hillfield-road, West Ha amp- 
stead, secretary 1 
J. Mitchell, 62, ‘Howard's-buildings, Mile End, 
BROWEP .. ce “os 1 


The subscribers are to appoint the first inne 
The number of directors is not to be less than 
three, nor more than six; qualification, fifty 
shares; remuneration, £50 per annum, with £10 
additional for the chairman. Mr. Oliver Pitts, 
of 56, Gladstone-street, S.E., and Mr. D. G. 
Deacon, of 1, Holland- road, Brixton, are respec- 
tively appointed manager and secretary. 





Public Streets Lighting Company, Limited. 


This company was registered on the 20th ult., 
with a capital of £10,000, in £1 shares, to carry 
on in all branches the business of a public and 
private lighting company, and to produce and 
trade in all apparatus, appliances, and things 
used in connection therewith. The subscribers 
are:— 

oom, 
J. Cawdy, 40, Queen-street, merchant .. 
H. 8. King, St. Swithin’s-lane, ——— 
H. B. Bartlett, Bow, contractor 
J. P. Cawdy, Sidcup, iron merchant 
T. J. Davies, Dulwich, iron merchant .. 
H. ©. Mellor, Marquis- -road, N., solicitor 
W. E. Breakspear, Tottenham, ‘accountant ... 

The number of directors is not to be less than 
three, nor more than five; the first are Messrs, 
Hubert Barrow Doo, Frederick Hill, and Edmund 
Herbert Stevenson; remuneration, 25 per cent. 
of the net profits after 10 per cent. dividend has 
been paid, 
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Skytmyr Copper Mines, Limited. 

This company proposes to acquire certain 
copper mines, buildings, and agp ypurtenances, 
situate in the county of Nedeniws, Norway, upon 
terms of an agreement of 19th ult. between the 
Nedenies Copper Company, Limited, and Henry 
Charles Murchison. It was incorporated on the 
21st ult., with a capital of £120,000, in £1 shares, 
the whole of which will be allotted, credited as 
paid up to the extent of 15s. per share. 

Shares. 
A. G. Thiselton, 20, Queen's-terrace, viggiata 

clerk. ee 1 
o H. Murchison, 8, ‘Austin. Friars, director. oe 1 

. B. Wymond, Imperial Club, E 1 
i. C. Murchison, 8, Austin Friars, ‘secretary toa 

company 1 
Henry Verden, 14, Great Winchester- street, “soli- ‘ 

citor 
rs “Keri 14, Great Winchester: street, solicitor . 1 
Keni, 14, —_ btsseacnrcisret ‘street, soli- 

i : 1 

The nian of Secinna is “ in be ie than 
two, nor more than five; the first are Messrs, C 
Macdona, David Macfie, Alexander C. Macfie, 
and Sidney Sharp; qualification for subsequent 
directors, 500 shares. The remuneration of the 
directors wil! be at the rate of £100 per annum 
each. 


Stannavies Company, Limited. 


This company was registered on the 18th ult., 
with a capital of £10,000, in £1 shares, to carry 
on the business of miners, potters, brickmakers, 
quarrymen, engineers, and contractors. The sub- 
scribers are :— 

Shares 
J. Fraser, M.E., Carnarvon 
W. J. Antram, 268, Shirland- road, W. 4 shorthand 
writer .. 
W. E. Bacon, 17, Ironmonger-lane, ‘clerk 
8. J. Chisholm, 12, Pancras-lane .. .. .. 
H. E. Edmunds, 57 and 58, Chancery Jane ea 
A. H. Gobey, 104, Ashmore- road, N.,clerk.. . 
R. Rodgers, 52, New — street, secretary “to a 
company 


The odauaibnen are to manatee the first. anions 
qualification, 100 ‘‘A” shares, or one founder’s 
share. The minimum remuneration is to be at 
the rate of £200 per annum in respect of each 
director. 


en 








THE STEEL GUN CAST AT 


PITTSBURG. 

THE Pittsburg Despatch of January 17th says :— 
‘The big steel = was drawn from its mould at 
the Pittsburg Casting Company’s works early 
yesterday morning. Although it is nearly five 
days since the metal was poured into the mould, 
when taken out the steel was too hot to be touched. 
The huge casting, after it was released from the 
chains, lay prone upon the earthy floor, where it 
was critically and silently inspected by Mr. Hains- 
worth, the 2 dese mechanic of the foundry, and 
Lieuts. Fletcher and Force, United States Steel 
Inspectors. Flaming lights were flashed upon 
every part of the crude cannon, as the almost 
breathless examination continued. Powerful 
glasses were also used ; but after fifteen minutes, 
during which not a syllable had been uttered, the 
quartette of experts stood up and instinctively 
grasped and shook each other’s hands. The action 

was more expressive than words, and was readily 
understood by the workmen. With a loud cheer 
they sprang for the steam whistles, and, for 
the next fifteen minutes, those instruments of 
torture shrieked a mighty pean of victory. The 
casting is smooth and free from either depressions 
or excrescences. Mr. Hainsworth is confident, 
unless some mish: ap should occur during the 
delicate process of ‘ rough boring,’ that it will 
fully meet the requirements of the Ordnance 
Department. It will still be several days before 
the casting is sufficientiy cool to permit the sawing 
off of the superfluous steel at breech and muzzle. 
This will be the first step toward getting it into 
something like the form of a cannon. These 
pieces will be used to make a test of the tensile 
strength of the steel. The gigantic lathe which 
will be used for boring is already nearly completed 
in the finishing department; but this work will 
probably not be commenced ere the middle of 
en It will require at least four weeks to 
dothe work. The cannon will, therefore, not be 
ready for shipment to Washington before March, 

rhaps later. The ability to make heavy 
steel cannon at a single cast means that such guns 
can be made at a reduction of one-sixth the cost 
of the present heavy artillery of the world. If 
Pittsburg can produce great guns of this sort, 
there is every reason to expect that she may be- 
come the centre of cannon manufacture for the 
world. It would be no slight addition to Pitts- 
burg’s magnificent industries if yesterday's experi- 
ment should develope a rival to Krupp’s and Arm- 
strong’s establishments right in our midst. Since 
the United States Government would not give us 
a gun foundry here, Pittsburg is in a fair way of 
starting one on her own account.” 








NITRO-GELATINE SHELLS.—The Constantinople 
Stamboul of December 13th says that experiments 
have been made there lately with the purpose of 
proving that the Snyder projectile, charged with 
nitro-gelatine, can be thrown from an ordinary 
cannon without bursting in the gun. The expe- 
riments were made under the orders of General 
Asif Pacha, Inspector-General of Fortifications. 
The gun employed was a 15-centimetre breech- 
loading field howitzer. The shell was loaded 
with ten pounds | of nitro-gelatine composed of 
94 per cent. of nitro-glycerine and 6 per cent. of 
collodion amalgam, gun-cotton, camphor, and 
ether. Ten shots were fired without the slightest 
accident to the howitzer. A target, at a distance 
of 200 metres from the howitzer and composed of 
twelve plates an inch thick bolted together, with 
a re of oak beams I4in. thick, was com- 
pletely demolished by one shell. The other 
shells did not explode, because the ground did 
not offer them sufficient resistance. Eight photo- 
graphic views of the experiments were taken, and 
those of the target as seen before and after the 
explosion. The report made by Asif Pacha has 
been laid before the Turkish Minister of War. 





THE PATENT JOURNAL. 
Condensed from the sage sme of the Commissioners of 


Application for Letters Patent. 


*.* When patents have been ‘“‘communicated” the 
“name and address of the communicating party are 
printed in italics, 


20th January, 1888, 

876. Ftower Ports, W. Allen, Benthall. 

877. Apsvstixa the Axes of Cyirypers, G. and E. 
Ashworth, Manchester. 

878. Currin, &c., Macuine Tooxs, 8S. Matthews, New- 
castle-on-Tyne. 

879. Gas Burners, W. H. ony? Nethergate. 

880. TwINE ForMeED into Batts, J. Howard, Liverpool. 

881. SareTy APPARATUS for TRAMCARS, P. P. Ayres, 
Birmingham, 

882, ween, H. H. Sinkinson, Manchester. 

883. VENTILATING Sewers, &c., 8. H. Adams, Monk- 
bridge. 

884. WeicHino Macuines, C. P. Skipworth. 

885. Crane, J. Otter, Brightside. 

886. ReauLatTinc Bye-pass Cocks, E. B. Whatley, 
Cheltenham. 

887. CoLLieR’s Picks, R. T. Howard, Kearsley, near 
Bolton. 

888. Dravucut PreventeRs for Doors, H. Waddington, 
Accrington. 

889. Stoves for Heatine Arr, A. E. Fletcher, Liver- 

i 


on Apparatus, E. P. Brett, York. 
891, Reapinc Desks, &c., M. A. Boyde, Manchester. 
892, Fry Sprxninc Macuinery, A. H. Briggs, Brad- 


ord, 

893. Latcu Botts, J. Cadbury and J. G. Rollason, Bir- 
mingham. 

804. Ticket Hover D. Larmer, West Derby. 

. Sarety Winpow Cartcu, C. Jones, Bury. 

896. Recovery of Sucpnur, &c., H. Kenyon, Clayton, 
eqheat Manchester. 
. Dyerxc Corron Corps, J. Marshall, Wallesden, 
Tae Todmorden. 

898. Girtus for SappEs, F. H. Peat, London. 

899. CHarrs for Permanent Ways, F. S. Morris, 
London. 

900. Liquip Ink Eraser, R. N. Hobart, Liverpool. 

901. ADVERTISING, W. Brownlie, Glasgow. 

902 Carpets, W. C. Gray and W. Tannahill, Glasgow. 

903. CompouND MATERIAL, F. R. Putz, London. 

904. Workinc Coat, W. T. Goolden and L. B. Atkin- 
son, London. 

905. Fire Licutexs, J. A. Coldewey, London. 

906. Sarety Tarcet, F, L. Stephenson and B. Hard- 
castle, Woolwich. 

907. Camera Stanps, F. Barr, Walthamstow. 

908. PuNncHING JacquaRD Carps, P. A. C. de Sparre, 
London. 

909. Gas Motor Enorves, J. Southall, London. 

910. Wire Work Structure, A. Schunck, London. 

911, Gas Lamps, T. Gordon, London. 

912. BorLer Piates, D. Purves, A. L. Jones, and W. J. 
Darling, London. 

913. SPLITTING MacuINeE Bettie, G. B. Mallinson and 
W. Speight, London. 

914. CENTRIFUGAL BL apes, &c., R. H. Fisher, Liver- 





pool, 

915. Scraper for Potatoes, &c., C. F. Wilmot, London. 

916. Stipe Vatves, T. Lockerbie, London. 

917. Bicycies, A. Easthope, London. 

918, VELociPEDEs, A, Easthope, London. 

919. Tents, 8. M. Johnson, London. 

920, ALKALINE Meta.s, G. Baron de Overbeck, London. 
—-(F. Hornung and F, W. Kassnuyer, Ge rinany.) 

921, PLoveH SHares, J. E. Ransome, London. 

922. Lotion and Powper for Foot-and-MoutH Disgaser, 
G. Jeanes, London. 

923. Foc SicNa.iine, C. Tighe, London. 

924, Measurine, &c., J. G. Lorrain, London. 

925, MeasurING, &c., J. G. Lorrain, London. 

926, FREEZING MACHINES, W. H. Tomson, London. 


21st January, 1888. 


Jaw for Wrencnes, H. W. Atwater, London. 

Burrers, A. Spencer, London. 

929, Forcine Liquips, G. H. Fish, London, 

930. Drop Box Mortons for Looms, T. LL. 
Manchester. 

931. RoLiers of WasHING MACHINES, &c., J. Hudson, 
Birmingham. 

932, Primary Batrertes, R. H. Thomas and B. W. 
Warwick, London. 

983, CONTACT Recuators, F. Bosshardt, London.— 
(L. Bouchet, France.) 

934, LineaL Measurinc, &c., BLockinc MacuHiNes, 

. C. Clegg, Lancashire. 

Roor Tix, 8. wares Hull. 


927. 
928, 


Daltry, 


ly 


935. 


936. CurtING Irons, W. Lamb, London. 

937. Brake, L. Pourri, ‘Great Grimsby. 

938. Ripine Sapp.es, F. V. Nicholls, London. 

939, Buck es for Bripies, F. V. Nicholls, London. 

940. Cotour Biocks, D. D. Muter, London. 

941. Hannes for Preramputators, L. G. Russell, 
Birmingham. 

942, MoTIve-powER Apparatus, M. Blumrich, Phila- 
delphia. 


943. BLowErs, Exnausters, &c., J. T. H. Ashbury, 
Birmingham. 

944, REFLEcTING Lamp, O. Y. Rhodes, F. Mori, and - 
8S. 8. Skipton, Halifax. 

945. BepsTeaps, M. Weightman, Newcastle-on-Tyne. 

po Vatves, W. Haythornthwaite, Manchester. 

Governors for ENcrINgs, 8. Buckley and J. Taylor, 

7 ee 

948, Nozzies of CarBoys, J. Bullen, Manchester. 

949, Fias# Licuts, J. E. Thornton, "Manchester. 

950, Automatic Coors, E. B. Andrews, Birmingham. 


951. Liqguip Cootrsa Purposes, W. H. Richards, 
Staffordshire. 

952. Securtnc Carps to Friats, R. Tatham, Man- 
chester, 


953. Gas Burners, G. J. O'Reilly, London. 

954, ScREwpRIVERS, D. R. Hart, London. 

955. Boxssrns, C. Rainey, London. 

956, CopyinG LETTERS, é A. Sweetser, London. 

957. CLostna Hotes in Casks, T. Walker, London. 

958. Rartway Cnarrs, R. ‘Armstrong, Glasgow. 

959, Lock Bar, R. 8. Moncaster, London. 

960. THREAD-SPOOLING MACHINES, W. McGee and D. 
McGee, Glasgow. 

961, STRAINER and Stramer, G. Beal, Liverpool. 

962. Pots for EXTRACTING DEcocTions, H. Salkeld, 
Birmingham. 

963, UMBRELLAS, A. J. Boult, London.—(S. Martin, 
Spain. 

964. Gas Burners, A. M. Craig, London. 

965. Hanp Gvarps, H. Hayley, London. 

966. Sacks, Baskets, &c., A 2. Boult, 
(F. A. » Portillo, Spain.) 

967. RUBBER ee _ M. Wood, London. 

968, Sarety Harness, A. H. N. Brandt, London. 

969. Boxes for Botr.es, W. Pett, London. 

970. ZiTHERs, F. Kiihmayer. London. 

971, DRAWING AERATED Liquip from Fonts, 0. Imray, 
London.—(E. Rowland, Victoria.) 

972. TRUSSED GIRDERS, o 3 Goiiin, London. 

973. INTERNAL FLUED Steam Borers, C. 
and J. H. on London. 

974, FLower Stanps, J. Nichols, Birmingham. 
975. ConveYiNG Cash, &e. ., R. T. Smith, Glasgow. 
976. Toy Wnisttrsa Locomotive, G. F. Lutticke, 
London. 

977. StgNaLLino, J. Ashton, London. 

978. LireBoats, H. Benjamin, London. 

979, MaTERIALS for Sotino Boots, &c., 
London. 

980. ELecrric Batrery CELLs fot Licutine, W. Balch, 


London. - 


J. Galloway 


T. Cowburn, 


mdon. 
981. Evectric “Catt” S1anat Apparatvs, C. Spratt, 
London, 5 
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982. Lenses, T. R. Dallmeyer, London. 

983. AcromaTic Detiverinc Macuings, 8. 8. Allin, 
London. 

984, ConTROLLING Rartway Sronar Lever, W. F. Bur- 
leigh, London. 

985. Rar-way Inrertockixe Aprarartvs, W. F. Bur- 
leigh, London. 

8rd Jonuary, 1888, 

986. Rockrne-Boat for Carmpres, C. R. Mlingworth, 
Halifax. 

987. Sarrt CoLtaR Brace, A. Savage, London. 

988. Bieacuine, &c., TexTiLe Faprics, A. McNab, 
Glasgow. 

989. Ro.tine Boarps for Piece Goons, C. H. Priestley, 
Bradford. 

990. FouxpatTions for Piece Goops, C. H. Priestley, 
Bradford. 

991. Founpations for Prece Goons, C. H. Priestley, 
Bradford. 

992. Founpations for Piece Goops, C. H. Priestley, 
Bradford. 


993. Cuarcinc Bort ies, &c.. with Syrupand AERATED 
Water, H. W. Carter, E. M. Wright, and W. Edney, 
Bristol. 

994. ’ Parer, &c., C. Davies, South Liver- 


poo! 

995. Suies’ Bertus, W. P. Hoskins, Birmingham. 

996. Neepes, A. R. Allwood, Alcester. 

997. Parasois, W. Ross, Glasgow. 

998. Stokers, A. Thomson, Glasgow. 

999. CaLico-PRINTING Macuines, &c., E. J. Jones, 
Glasgow. 

1000. TrotiEeys for Transportinac Coa, A. C. Hart, 

ndon. 

1001. Warmise Ramway Carriaces, &c., J. Milnes, 
Huddersfield. 

1002. Sanrrary Suspensory Brace, P. G. Harris, 
Tenby. 

1003. SropreRinc Botties, W. T. Cook, Sheffield. 

1004. Bricks, G. A. Wright, London. 

1005. VeLocipepes, A. Hunnable, London. 

1006. CarTripces, A, Barker and H. Andrews, 
London. 

1007. Warer-Fitrincs for Hose Pipes, J. H. Stone, 
London. 

1008. ApsustaBLE ComprnaTion Fotpinc Cuarr, D. 
Lowe, London. 

1009. DynaMo-ELEcTRIC Macutnes, J. H. Davies, 
London. 

1010. DirrerENTIAL Screws for Presses, C. and W. 
Junge, London. 

1011. Sewrsc Macuryes, J. B. Bailly, London. 

1012. Trxper-Box, L. Foix, London. 

1013. ProsectiLes, C. A. McEvoy, London. 

1014. Coa, &., W. T. Goolden and L. B. Atkinson, 
London. 

1015. Pumprsc Encrves, E. Barnes and Tangyes 
Limited, London. 

1016. ExecrricaL TRANSFORMING Apparatus, A. M. 
Taylor, London. 

1017. Isiration Or Parstines, H. A. Bogaerts, 
London. 

1018. Apparatus for Carpurettine Arr, C. Herzog, 
London. 

1019. Sewinc Macuines, J. J. Robinson and E. Hanff, 
London. 

1020. Woop Woot, H. T. Anthon, London. 

1021. Lock, A. Davies, London. 

1022. PREPARING Stivers of Cotton, &c., R. Tatham, 
Manchester. 

1023. REVOLVING AXLETREES for Venictes, C. P. Holliss, 


London. 

1024. Evectric Corts, L. 8. M. Pyke and H. T. Barnett, 
London. 

1025. Avtomatic Exnavust Vatve, G. Fincham, 
London. 

1026. Pictures, W. P. Thompson.—{J. W. C. C. Schirm, 
Germany.) 

1027. Permutation Locks, H. H. Lake.—({7. Kromer, 
Germany.) 


1028. CaBLe Grips, &c., W. J. E. and J. E. Carr, 


ndon. 

1029. Rorary Gatvanic Batrerres, A. Wunderlich, 
London. 

1030, Distnrectants, H. G. Armstrong and J. E. 
Waller, London. 

1031. Sianat Licuts, &c., J. Pain and A. A. Craig, 
London. 

1032. Apparatcs for Ixpicatisc Heicut, J. A. Bryce, 
London. 

1033. Apparatus for INDICATING PReEssuRES, J. A. 
Bryce, London. 

1034. Movuntrsc Hopey-norses, &c., T. Hurst, 
London. 

1035. Comprnep Speep and Pressure Inpicator, T. 

orpe, Whitefield. 

1036. CLements Driver, J. 8S. Lyon, Cambridge. 

1037. Hats, &c., J. Ashworth, Manchester. 

1038. CLEANING and PresERVING BoILeR FURNACES, J. 
Renkine and J. P. Hall, Jarrow. 

1039. Sprinc Carp Ease and SusPENDER, J. Appleby, 
Birmingham. 

1040. Examriniyc the Unpersipe of CLota when being 
Woven, J. Irving, Barnsley. 

1041. Was or Rupsixe Boarps, J. Watling and W. 
W. Smith, Barnsley. 

1042. HorsesHoe Protector, J. Birrell, Manchester, 
and A. Blackburn, Stretford. 

1043. Dopey Apparatus, J. Irving, Barnsley. 

1044. Composition for CLeantnc Gtass, &c., D. 8. 
Roberts and A. Peters, Bristol. 

1045. Lamps for Burninc OLeacrinovus Vapour of Gas 
and Arr, G. Rose, Glasgow. 

1046. Fire-crates, W. B. Redish, Liverpool. 

1047. Eureka Perroratep, &c., Sock, J. Bigford, Bir- 
mingham. 

1048. Keepinc a Buoyant Ropy at a Constant Depra 
BELOW the Surrace of Water, F. M. Sims and W. 
C. Nicholls, Manchester. 

1049. Brooms, J. I. Ryder, Derbyshire. 

1050. ADVERTISING RerLectors, G. Whitehead, Bir- 
mingham. 

1051. Stanps for Bicycies, &c., J. Parr, Leicester. 

1052. Interior and Exterior of Sirk, &c., Hats, 8. 
J. Barber and J. Challinor, Stockport. 

1053. Wrinoinc and Maneurne Faprics, W. H. Beal, 
Halifax. 

1054. Preventine the Cottapstnc of Furnaces in 
Marine, &c., Bor-ers, J. Rankine, North Shields. 
1055. Evecrric Sarety Apparatus, R J. Jones and A. 

Wright, London. 

1056. Detector Sounp Siena, H. J. Peddie, Edin- 
burgh. 

1057. Opew Back SHear Sprino Bicycie Sappie, L. 
von Liibbe, London. 

1058. Destruction of Vermin, G. Rodger and W. J. 
Cordner, London. 

1059. Taps, &c., C. and C. W. East, London. 

1060. _ W. P. Thompson.—(J. M. Beers, United 
States. 

1061. VaLves, W. P. Thompson.—(The Barnett Brass 
Company, United States.) 

062. Curmyey Ports, G. F. Verini, Liverpool. 

1063. VeLocipEepes. J. Cottrell, Liverpool. 

1064. Bate Banp Fastentnos, H. Lindon, Liverpool. 

1065, Om Lamps, C. Halliday, Manchester. 

1066. Switcnes for Fietp Raritways, R. Déolberg, 
Berlin. 

1067. Meat Cnoprrnc Macurnes, P. Miiller and A, A. 
Schdler, Berlin. 

1068. Jorsts of Ramis for Fretp Raitways, A. Dél- 
berg, Berlin. 

1069. Jorsts of Rais for Fretp Ratiways, R. Dél- 
berg, Berlin. 

1070. Musica. Boxes, W. Brierley.—( 

1071. Ciutcn, A. 8. Bowley, London. 

1072. TkAVELLING CircuLAR Saw Bencues, E. Cory, 
F. W. Reynolds, and G. W. C. Catford, London. 

1073. Sarery Stirrup Irons, A. Vickery, London. 

1074. Warp Macnines, B. J. B, Mills.—( Messrs. Beer 
and Co., Germony. 

1075. Frat Hoops and Ferr Hats, W. Morgan, 
London. 





, Germany.) 





1076. Drawing Pens, G. M. Asher, London. 

1077. Reception of Coin, W. Pearse, London. 

1078. Swrrewes for Maxine Evecrricat Circuits, 8. 
Bergmann and J. T. Dempster, London. 

1079. Canrxer for LysuRING or AssURING the PusLic, 
A. E. Adlard, London. 

1080. Stop Motion for Sprxnivo, &c., Macuines, H. H. 
Lake.—(W. C. Sanford, United States.) 

1081. Crusnixe Macurxes, A. P. Granger, London. 

1082. ApsorrTion Towers, H. P. Weidig and R. C. 
Remmey, London. 

1083. Prevention of Smoke in Stream Boiters, &c., 
Fornaces, A. Don, London. 

1084. Srampine, &c., in CoLours, C. N. Bintcliffe and 

. N. Parkins, London. 

1085. Cuain Botts for Doors, H. E. Newton.—(C. 
Cleveland, United States.) 

1086. Avromatic MusicaL Instruments, F. E. P. 
Ehrlich, London. 

1087. Sream Borers or Generators, 8. Orlando, 
London. 

1088. Braces or Suspenpers, J. Healey, London. 

1089. Wetentne Scaces or Batances, G. F. Redfern.— 
(W. C. Thomson, United States.) 

1090. Curtrixe, &c., VeceTas_es, G. F. Redfern.—(P. J. 
Carmien, France.) 

1091. Recorpinc Mecwanism and Evecrricity, A. 
Aird, London. 

1092. SicutTinc from Torrepo Boats, W. 8. Simpson, 
London. 

1093. Baxine, &c., Porrery, J. Edwards, London. 

1094. VeLocipepes, P. Purnell, London. 

1095. Horse Rakes, J. E. Ransome and F. W. Gar- 
rard, London. 

1096. KrtcHeners, H. Hunt, London. 

1097. ApapTaTION of Corns, L. Courlander, London. 

1098, VELOcIPEDE, D. Albone, London. 

1099. Convevine Casn, &c., H. H. Lake, London.— 
(G. B. Kelly and W. A. Webber, United States.) 

1100. Evecrricat Brazixo and So_perine, G. Down- 
ing, London. 

1101. ANTI-coRROSIVE Compositions, J. O. Wallace and 
W. Ward, London. 

1102. Tuninc Strincep InstrRuMENTs, C. G. Schuster, 
jun., London. 

1103. Comuunicatine Sicenazs, P. Dalley, London. 

1104. Corks, F. C. Roberts, London. 

1105. Treatinc Sewace, W. Webster, jun., London. 

1106, Macurnery for Crusuine, &c , R. Stone, London. 

1107. Rotter Mis, P. Tafel, London, 
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1108. Ticket Issutnc, A. Légé and C. A. Remané, 
Londo 


1109. Licut Grvisc Apparatus, G. Prescott and J. 
Farrar, Dublin. 

1110. Rise Sprnnino, E. Leak and T. B. Wilson, 
Manchester. 

1111. Spoor Fisisner, M. H. White and T. White and 
Sons, Glasgow. 

1112. Tareaps in Spryninc Frames, J. Barbour and J. 
Berkeley, Belfast. 

1113. Corxinc Borties, W. Thomson, Glasgow. 

1114. Diacine Toor, B. G. Hall, County Cork. 

1115. Manotes, G. C. Douglas, Dundee. 

1116. Weianinc Macariyes, C. E. Payne, Birmingham. 

1117. Wire Brusues, J. Masters, London. 

1118. Packine for Cyiiypers, &e., J. J. Galloway, 
Glasgow. 

1119. Cartripcegs, G. Quick, London. 

1120. Gio Mitts, E. Michaelis, A. Smethurst, and C. 
Wood, Manchester. 

1121. Fiats and Fasteners, E. Tweedale, Halifax. 

1122. Woven Gioves, W. A. Campbell and G. G. Pom- 
phrey, Glasgow. 

1123. Grinpinc Neepes, J. Moseley, Manchester. 

1124. Barret Botts, G. Moore, sen., A. L. Moore, jun., 
and 8. Bott, Birmingham. 

1125. Rupper Sueets, 8. A. Rogers, Manchester. 

1126. Recutatine Gas Heatino, J. E. Carter, Halifax. 
—(0. Bihm, Germany.) 

1127. Lapres’ Jackets, G. W. Hunt, London. 

1128. Gatvanic Batrerigs, A. A. Fortin, London. 

1129. ReevLatine Gas Heatina, J. E. Carter, Halifax. 
—(W. Bohn, Germany.) 

= Avarums, G. Freeman and A. Bunn, Birming- 

am. 

1131. Teacninc Ciers, J. Roeckel, London. 

1132. Hansom Cass, 8. Betjemann, London. 

1133. PHorocrapuic Suutrers, J. C. Asten, London. 

1134. Gas Burners, A. Kuhnt and R. Deissler, Berlin. 

1135. Merauyic Cement, A. Clery, London. 

1136. Bett Fastener, T. C. Sargeant, Northampton. 

1137. Twix Screw Prope.iers, E. Hunt, Glasgow.— 
(4. Henry, France.) 

1138. Toois for Pipe Jorsts, A. N. Rankin, London. 

1139, Sarety WatcH-PocKeETs for Lapies, A. Dormitzer, 
London. 

1140. Securrnc and Revrasixnc Doors, G. W. Hen- 
derson, London. 

1141. Rop Cup, E. Neale and F. Carter, Birmingham. 

1142, Avromatic Macuinyss, H. I. Forster, London. 

1143. Umprevya Frames, W. Corah, Birmingham. 

1144. Stanps for Umpreias, C. Deschler, London. 

1145. Ovens, D. Thompson, London, 

1146. WaTeR-maRK, F. Hawke and C. J. Ford, London. 

1147. Drittimsc Macurne, A. Whitney, London. 

1148. Dwarr Bicycte, 8. J. Rose, London. 

1149. Dryrxe Interior of Casks, &c., H. P. Rieth, 
London. 

1150. Fastentnc Winpow-sasHes, J. C. Carr and F. 
W. C. Carr, London. 

1151. VecetaB_e Soup, C. Tacot, London. 

1152. Borrie-stoprers, L. E. Sunter, London. 

1153. — of GunpowpeR, A. Greenwood, 

ndon. 

1154. Tite Roorines, A. Eggiman, London. 

1155. Fire Screens, &c., W. P. Thompson.—(A. 
Chaufiroy, France.) 

1156. Sicut Freep Luericators, W. Grimes and C. C. 
Wakefield, Live: 

1157. CHeckryc Apparatus, R. Foulkes and W. 
Hutchinson, Liverpool. 

1158. Purirication of Crupe ANTHRACENE, F. Len- 
nard and 8. P. Eastick, London. 

1159. Toy Sweetmeat Suppty Box, G. F. Lutticke, 
London. 

1160. Steam Borters, H. Davey, London. 

1161. Porirication of Sewace, &c., A. J. Capron, 
London. 

1162. Putveristne Ores, E. C. Griffin, London. 

1163. Fitrerinec Beer, &c.. H. Stockheim, London. 

1164. Iron Bepsteaps, A. Wright, London. 

1165. Screws and Screw-nvuts, A. Schiitz, E. Schultes, 
and R. Pliicker, London. 

1166. Facititatinc TarGcet Practice, W. Lorenz, 
London. 

1167. Carrripce Cases, W. Lorenz, London. 

1168. SuperneatTinc Steam, T. Bell.—(J. Niven, 
Uitenhage.) 

1169. IsreRtockinc Raitway Port and Sicxar 
Levers, J. Saxby, J. S. Farmer, A. J. Grinling, and 
G. Fox, London. 

1170. Fertrxc Hat Bopies, H. H. Lake.—(J. 7. 
Waving, United States.) 

1171. Casks, &c., A. Dunbar, London. 

1172. Creanrsc Heaps and Fret of SLaAvGHTERED 
Anma_s, J. H. and J. D. Koopmann, London. 

1173. ELectric Inpuction Apparkatvs, B. Scheithauer, 
London. 

1174. Removine Try from Trx Scrap, C. K. Farquhar- 
son and R. R. Gubbins, London. 

1175. Disinrectinc Sewer Gases, J. Arnold, London, 

1176. Equipment for Cavatry, &c., E. T. H. Hutton, 

ndon. 
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1177. Supportinc Evements in ELectric Batteries, 
E. E. Mandeville, London, 

1178. AvToMATIC PERFORATING ATTACHMENT, R. Ken- 
nedy, London. 

1179, Wixpinc Frames, E Guest and T. Brookes, 
Manchester, © 





1180. Rack and Caren, A. P. Jevon, Birmingham. 

1181. Screw Cramp, T. B. and J. Anderson, Belfast. 

1182. Cooxinc Ranoes, M. Cockburn, Glasgow. 

1183. Banos, E. A. Calvert, Chiswick. 

1184. Hotpers for Cannes, &e., J. Monteith, 
Glasgow. 

1185, Korary Enornes, J. Monteith, Glasgow, 

1186, Matcu-Boxes, J. Brown, Glasgow. 

1187. Matcn-noxes, J. and A, A. Brown, Glasgow. 

1188. Boots and Srors, J. Cutlan, London. 

1189. Supports for Cookina Urtensirs, J. E, Pickles 
and J. E. Holden, Halifax. 

1190. Pap for Viotrxs, W. M. Smecton, Halifax. 

1191. Evecrors for BREECH-LOADING FiRe-arms, J, 
Coster, Edinburgh. 

1192. Lamps, J. Erskin, Halifax. 

1193. Corkine Borr.es, T. Lreland, Adenshaw, 

1194, SroppeRinG Bortves, &c., R. George, Bristol. 

ee Anrnracite Coat, J. T. Williams, 


1196. Uritisation of Water Power, J. Rettie, F. W. E. 
Gruggen, and H. J. Peachey, London. 

1197. Sevr-acrinc Carcu for Securtna Corves in 
Mrygs, T. Brook and E. Brook, London. 

a Automatic Brake for Carts, P. McKenzie, 


Ww. 

1199. Ventiiators, A. Brown, Glasgow. 

1200. Fusisie Pivue for Steam Borers, &c., H. Field, 
Southall. 

1201. PHorocrarnic Piates, A. J. Boult.—(L. Backe- 
landt, Belgium.) 

1202. Ramway Sieepers, W. G. Bagnall and A. H. 
Heath, London. 

1208. Sarery Lamps, T. Jackson, Chiswick. 

1204. Ranoe-Finpinc Apparatus, H,. C. Walker and 
H. C. Heiffer, London. 

1205. Warp Lace Fasrics, J. 8. Wells, London, 

1206. Strircumyc Macnines, W. Birks and H. 8. 
Cropper, London. 

1207. Wer Gas Meters, G. Mills, London. 

1208. Acruatina Rattway Switcues, A. J. Martins 
and A. C. da Rocha, London. 

1209. Wrinpow-BLIND ATTACHMENTS, J, Paget, London. 

1210. Reversip_te CHvLortwe Batteries, E. Andreoli. 
—(P. A. Fichet and A. L. C. Nodon, France.) 

1211. Parcetiine Towacco, G. Wilcox, London. 

1212. Winpine Bossy, J. Stevenson.—(J. Lallemand, 
France.) 

1213, ELecrriciry to Specracte Frames, J. T. Leigh- 
ton, London. 

1214. Gaver Guiasses, J. Werner, London. 

1215. Mantes for Lamps, W. S. Simpson, London. 

1216. Tricycies, J. M. M. Truffault, London. 

1217. Compine Macuines, F. W. Durham, London, 

1218. Stopperine Botties, A. Kempson, London. 

1219. VeLocipepes, G, J, Stevens and J. Cuninghame, 
London. 

1220. Trarpine Rapsirts, &c., T. Jones, London. 

1221. Cyciist’s GaLosn, E. Prudon, London. 

1222. Ace.uTiNanT, H. H. Lake.—(H. F. W. Véllner, 
Germany.) 

1223. Burrers, A. B. Ibbotson, London. 

1224. CrrcuLak Rattways, A. H. Crockford, London. 

1225. Composition for Wounps, H. H. Lake.—(H. F. 
W. Vollner, Germany.) 

1226. SELF-EXTINGUISHING BuRNeERS, 8S. Gower, G. 
Thomson, and J Bowing, London. 

1227. Cuvrns, 8S. Pond, London. 

1228. Loapino Coats, F. W. Walker, London. 

1229. BREECH-LOADING FirE-arMs, G. Baron de Over- 
beck.--(F. Fortelka, Vienna.) 

1230. Furnaces for Roastinc Ores, G. de Wolf, 
London. 

1231. Meta Frames for Pianorortes, H. J. T. Broad- 
wood, London. 

1232. ARTIFICIAL FveEL, C. H. Gosling, London. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 


$72,487. Boiter Five, D, Purves, Ferro Dene, Green 
Lane, North Dulwich, Surrey, England. — Filed 
October 23rd, 1886. 

Claim.—{1) In the manufacture of boiler flues, the 
herein-described method of making the same, which 
consists in forming the plate with thickened bands on 
one side and channelling it on the opposite side, and 
then rolling the thickened bands into stiffened ribs, 








with the channel intact, substantially as set forth. 
(2) A boiler flue formed ofa plate having circumferential 
channelled stiffening ribs formed upon the plate by 
rolling without intermediate circumferential seams, 
substantially as described. 


372,560. Piers ror CUTTING AND STRETCHING WIRE, 
J. W. Overstreet, Little Hickman, Ky.—Filed July 
14th, 1887. 

Claim, — The herein-described pliers, consisting of 
two pieces alike in construction and pivottally secured 
together near one end, each piece having a handle 





portion, C, a curved jaw portion, E, and a circular 
reduced portion, D, said reduced portions being pro- 
vided with recesses G G, and the outerend of each jaw 
portion having a serrated face, H, and provided with 
a projection, I, upon its outer side, substantially as and 
for the purpose set forth. 
372,582. Supmarme Excavator, J. and P. Wagner, 
Atchison, Kans.—Filed August 16th, 1887. 
Claim.—(1) The combination, in an excavator, of 





buckets having a smooth edge and a pronged edge, 
and reversibly connected with each other, substan- 


tially as and for the pu described. (2) The com- 
bination, injan wok os oy of the hinged revers‘ble 
buckets provided with double penetrating —, and 
a straining beam connected to the said buckets by 
butt plates and removable fastening devices, substan- 
tially as descri (3) In an excavator, the combina- 
tion, with the buckets, of a cross-bar formed of double 
plates and journal blocks, upon which the said buckets 
are hinged, sheave pulleys supported between the 
plates of said cross-bar, a straining beam, and chains 
passing from said straining beam around the pulleys, 
substantially as Cescribed, (4) In an excavator, in 
combination with the buckets A Al, the cross-bar B, 
the pulleys C, the toggle plates 1D! D2, hinged shaft E, 
and chains FG, combined for joint operation, sub- 
stantially as described. 


3'72,660. Apparatus ror Measurino CLoTH IN 
Bouts, A. B. Cross, Salem, Mass.—Filed June 20th, 


1887. 

Claim.—(1) The frame a and its pivot or spindle b, 
combined with the sliding cai e, the index 
cal frame / hin to said carriage, the toothed 
measuring wheel G G!, journalled in said frame f and 
the feed-piece h, secured to the carriage e, as and for 


S72,660) s,. /* 






& 











PSS SSE 
AAAANAAAAAAAAA AAAS 


TERESA AR SES SRST ee 
PSN SSS SSS SS 


the prapene set forth. (2) The frame a and its spindle 
or pivot 6, and the sliding carriage ¢, having pivotted 
to it the frame /, combined with the toothed measuring 
dise or wheel G G!, journalled in said frame J, the 
feed-piece h and spreader i, secured to carriage ¢, as 
and for the purpose set forth. 


372,699. Fuseor Firing MECHANISM FOR PROJEC- 
TILES, A. Noble, Neiwcastie-upon-Tyne, England. — 
Filed May 7th, 1887. 

Claim.—Q1) The combination of a projectile pro- 
vided with a cavity at the centre of its base, a piston 
in such cavity, a forwardly extending piston stem, 
and a time fuse at the fore end of the projectile, 
which is ignited by the blow of the stem when the 
stem is thrown violently forward, substantially as set 
forth. (2) The combination of a projectile provided 
with a cavity at the centre of its base, a piston 
fitting within the cavity, a forwardly extending 
piston stem, a time fuse at the nose of the projectile, 


DMOOHHay 


WAH 





DS 





a needle carried by the fuse in a line with and a short 
distance in front of the piston stem, and provided 
with a head at its rear end, the fuse priming in ad- 
vance of the needle, and a tubular guide of the fuse 
holding the needle back away from the priming, and 
which yields and allows the needle to be forced for- 
ward against the priming when the piston is thrown 
violently forward against the needle head, substan- 
tially as set forth. 

372,978. Beater Rot ror Puip Enornes, J. Hoyt, 

Manchester, N.H.—Filed May 5th, 1887. 

Claim.—(1) In a beater roll for pulp engines, the 
combination, with the discs or plates having circular 
flanges, of the roll bars resting on said flanges and the 
wedge-shaped keys interposed between the bars and 
bolted to said flanges, substantially as described. (2) 


(372, 978: 





In a beater roller, the combination of the supporting 
discs provided with flanges, the discs projecting 
beyond said flanges forming shoulders, the roll bars 
notched to fit said shoulders, whereby end play of the 
bars is prevented, the wedge-shaped keys interposed 
between the bars and the fastening bolts, subst: 
tially as described. 











Epps’s Cocoa.—GRATEFUL aND Comrortina,—‘‘ By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may by 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may escape many a fatal shaft be 
keeping ourselves well fortified with pure blood and a 

roperly nourished frame.” — Civil Service Gazette 
Ma e simply with boiling water or milk, Sold only 





in packets, by grocers, labelled —‘‘ JamMEs Epps & Co., 
Homeopathic Chemists, London.”—[ADv.] 
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WATER SOFTENING. 
No. IL. 


RETURNING to the paper by Mr. Henderson Porter to 
which which we have referred, we shall there find a very 
excellent popular description of the Porter-Clark pro- 
cess :—“ If half a wineglassful,” says Mr. J. H. Porter, 
“of the lime water to be bought at the chemist’s (com- 
monly for use in the milk diet of the nursery) be put into 
a tumbler-glass, and the glass be then filled up with 
water from any of the ete 9 im water companies’ 
supplies, the whole will presently assume the appearance 
of having been poured from a milky jug. he 
only effectual and sensible remedy is that indicated in 
our proposed experiment in the tumbler-glass. It is a 
caetlied very beautiful in its simple chemical action, 
very safe, and the more valuable that the agent to be 
employed is to be had everywhere at an insignificant cost. 
A bushel of lime weighing about 4 cwt. is, at 15s. per 
ton, worth 4}d., and 4000 gallons of the very strongest 
lime water—perfectly clear—will not hold more in solution 
than one bushel of lime, and this bushel of lime in 4000 
gallons of lime water would suffice to soften about ten 
times that quantity of the hard water of the metropolitan 
supply. Water will not dissolve up lime to any large 
extent, as it will salt or sugar, for example, but only 
a small quantity, and that but slowly, unless presented 
in a large excess, and with agitation of the mass. Then 
when at rest the excess will settle out, and the clear lime 
water raf be drawn off. As the full strength of lime 
water is thus easily arrived at, the addition of the just 
—— for precipitation of the carbonate of lime of 
,ard water is easily adjusted or measured. «gt a 
may be interesting to describe the nature of the chemical 
action that takes place when the clear lime water is 
brought into admixture with the hard water from the 
river or well, or how lime throws out lime. The lime in 
the hard water of the well and river is in the state called 
bicarbonate. It was originally carbonate of lime, and 
solid, in the form of limestone or chalk ; and in that state 
its composition may be taken as 56 per cent. of lime and 
44 per cent. of carbonic acid. The water, after leaving 
the clouds, acquires carbonic acid from the atmosphere, 
and in its passage deep in the earth the faintly acidulated 
water slowly dissolves some of the limestone, or carbonate 
of lime, holding it in solution, invisible, and to be found 
only by separation from this second proportion of carbonic 
acid. Now the lime of the lime water, when introduced 
into the hard water to be softened, seizes upon that 
second proportion of carbonic acid which reduced the 
solid carbonate of lime to the invisible bi-carbonate of the 
hard water, and thereby that lime is set free again as 
solid carbonate of lime in infinitely minute particles. The 
lime of the clear lime water, having thus taken to 
itself carbonic acid, is also set free in similarly fine 
crystals of solid carbonate of lime. These two for- 
mations of carbonate of lime make the water clouded 
with the white chalk, and many hours are required 
for the complete settling out of this chalk from 
any considerable quantity of water so treated; but 
by this precipitation of lime and the carbonate, the 
water is rendered as soft as the upland water sup- 
plied to Manchester, and nearly as soft as rain-water. 
. . The Porter-Clark process admits of the treatment 
of large quantities of water within small space, and 
can be applied under pressure and cute i any 


desired rate per hour. The lime-water is prepared 


continuously in the vessel, and the mixing of this 
with the hard water is continuously carried on in a 
second vessel, whence the chalky water to a 


filtering machine wherein the precipitate of pure car- 
bonate of lime is utilised as the medium of filtration; 
the clear, light water passing from the filter to the 
service tanks at the top of the manufactory or dwelling, 
as the case may be.” 

The Porter-Clark process is carried on in closed vessels 
and filters under pressure, and there is no risk of acciden- 
tal or mischievous contamination of the water in its 

e from the well or water “ mains” to its ultimate 
destination. Moreover, a second pumping is avoided. 
The Porter-Clark process as will be seen even from 
the above very superficial and popular account, has many 
great advantages that must recommend it to all water- 
works engineers ; but it has unfortunately the drawback of 
being too expensive for ordinary domestic dwellings, 
and is better adapted for waterworks and central stations, 
large country houses, factories, &c. This is the great 
disadvantage of this and all similar methods. It is 
too expensive for private individuals, and water companies 
are too well satisfied with the existing condition of things 
to spend any money in adopting it. But before we 
consider this aspect of the water-softening problem, it 
is only fair to say a few words of a comparatively entirely 
new process of water-softening known as the “Stanhope 
Patent Water Softener,” and introduced to our notice in 
a paper by Messrs. Wm. Macnab and G. H. Beckett, read 
before the Society of Chemical Industry, and printed in 
that society’s Journal for May 29th, 1886. This process 
consists in the use of caustic soda and lime. The use 
of carbonate and even caustic soda has been practised 
before, but hitherto these re-agents have been placed 
in boilers, the se agg consequently taking place 
inside them. In the Stanhope system, however, the 
water is treated continuously with a mixture of caustic 
soda and lime water in such proportions as to reduce 
the hardness of the water to the lowest attainable point, 
at the same time avoiding an excess of the re-agent. 
The treatment is carried on in an apparatus which 
allows of the separation of the precipitate, and the water 
which comes away is practically free from lime and 
other substances which could form a scale in a boiler. 
This method has met with considerable success, and has been 
largely adopted in factories both in England and abroad. 

e are now brought face to face with the problem, 
already hinted at before, how any of the methods of 
water softening in the market are to be applied to the 
water supply of the average English householder. There 





can be no question that the importance of softening our 
water is of the very greatest. In many cases hard water 
is exceedingly injurious to children, causing constipation 
and other derangements of health. To the cook and 
laundress soft water is indispensable, and every one 
having a boiler in his house--and who has not ?—runs 
considerable danger of an explosion, and is needlessly 
wearing out his boiler, through using hard water. In 
the sixth report of the Rivers Pollution Committee of 
1874, which is devoted to the domestic water supply of 
Great Britain, the following passages occur:— Hard 
water decomposes soap, and cannot be efficiently used for 
washing. The chief hardening ingredients met with in 
potable water are the salts of lime and magnesia. In the 
decomposition of soap these salts form curdy and in- 
soluble compounds, containing the fatty acids of the soap 
and the lime, and the magnesia of the salts. So long as 
the decomposition goes on the soap is useless as a deter- 
gent, and it is only after all the lime and magnesia salts 

ave been decomposed, at the expense of the soap, that 
the latter begins to exert a useful effect. As soon as this 
is the case, however, the slightest further addition of soap 
produces a lather when the water is agitated, but this 
lather is again destroyed by the addition of a further 
quantity of the hard water. . . . « The operation 
of washing with soap and hard water is analogous to that 
used by the dyer and the calico printer when he fixes his 
pigments in calico, woollen, or silk tissues. The pores of 
the skin are filled with insoluble, greasy, and curdy salts 
of the fatty acids contained in soap, “a it is only because 
the insoluble pigment produced is white, or nearly so, that 
such a repulsive operation is tolerated. To those, how- 
ever, who have been accustomed to wash in soft water 
the abnormal condition of the skin thus induced is for 
a long time extremely unpleasant. Of the hardening 
salts present in potable water carbonate of lime is the one 
most generally met with; and to obtain a numerical 
expression for this quality of hardness, a sample contain- 
ing one pound of carbonate of lime, or its equivalent in 
aie hardening salts, in 100,000 Ib., is said to have one 
degree of hardness. Each degree of hardness indicates 
the destruction and waste of 12 1b. of the best hard soap 
by 100,000 lb. or 10,000 gallons of the water when used 
in washing.” 

In wee ae portionof the same report the Commissioners 
express themselves still more strongly :—“ Thus 10 gallons 
of water, of the hardness of Thames water, cause the waste 
of nearly }1b. of soap when it is used for washing. Hard 
water not only acts injuriously when it is used an wash- 
ing, but when it is employed for the generation of steam 
it forms troublesome and dangerous incrustations in the 
boiler. A constant supply of hot water has become almost 
a necessity in every household, but great difficulties are 
thrown in the way of its attainment by the supply of 
hard water in tanks, owing to the formation of thick, 
calcareous crusts in the heating apparatus. Waters which 
have much temporary hardness are most objectionable in 
this respect, ond the evil is so great where the heating is 
effected in a coil of pipe as practically to prevent, in 
London for instance, the use of this most convenient 
mode of heating water. The property of softening by 
boiling is practically of not much domestic use, because 
household water is, even where used hot, either not heated 
to the boiling point, or is boiled for too short a time to 
remove [more than a small proportion of its temporary 
hardness. Thus thirteen samples of water drawn on 
different days from the kitchen boiler of a dwelling-house 
and from that of the Atheneum Club were found to be 
usually nearly as hard as thecold water with which those 
boilers were supplied.” 

In the report of the Commission on the Water Supply 
of the Metropolis, appointed in 1851, we find similar 
denunciations of hard water. The following remarks will 
be found of particular interest :—“ In the digestion of the 
linen in hot water with soap and carbonate of soda, pre- 
liminary to the proper washing, the hardness of the water 
can only occasion a trifling loss of soda; but afterwards 
in the washtub, where soda is avoided, the earthy salts 
must occasion a loss of their full equivalent of soap. It 
is found proper to avoid boiling any portion of the 
Thames water that is used in the washtub, or even heat- 
ing that water above a certain point, for the carbonate of 
lime precipitates on the linen, carrying down the colour- 
ing matter of the water with it, and producing stains 
which there is the greatest difficulty in afterwards 
removing from the linen. The colour of the water is thus, 
indeed, fixed upon the cloth by the precipitated lime with 
the tenacity of a mordant. The evil of the hardness of 
the water is therefore aggravated by the flood tinge, a 
clay colour, which the London waters often exhibit for 
several months in the year.” 

In spite of the reports of these two Commissions, the 
most recent of which was appointed some thirteen years 
ago, we are still without soft water. Our scientific experts 
may insist on the national importance of soft water, and 
may point out that this is as indispensable in every home 
as it is desirable in every factory where steam is used; 
but we are apparently unable to compel our water 
companies to adopt the simple and inexpensive means 
requisite for converting the hard water they supply 
us with into soft. They cannot turn on us and say 
that these means are impracticable. That the Porter- 
Clark process, which both of the Commissions recom- 
mended, is perfectly practicable, facts have proved. It is 
in operation in several places with much success, and giving 
entire satisfaction. A similar process, invented by Mr. 
Atkin, is also in use, and found very workable; we have 
the Stanhope Company’s process, and the correspon- 
dence which has recently taken place in our pages 
show that there is no lack of apparatus and methods 
of applying the lime or lime and soda process in practice, 
and yet our water companies will not move. To say that 
they are unpatriotic and selfish in this obstinate refusal 


to adopt so necessary an improvement is to shift the blame 


from ourselves to them,-and though there can be no 
question of the blameworthiness of the water com- 
panies, we should in the first place. censure ourselves 





for our subserviency to their wishes. It is plainly our 
duty to induce them to adopt such improvements as the 
technical experts of the country have stated are indis- 
pensable to our welfare. That the water companies do 
not do this of their own accord is, after all, human. 
We must not forget that we have allowed one of the 
commonest necessaries of life—a necessary without 
which life is indeed impossible—to fall into the hands of 
monopolists whose aim in the first place is to pay 
a dividend; and in the second and third place, is to pay a 
still higher dividend ; beyond that, a purely commercial 
company cannot be expected to have any aims or ideas, 
and we must not look for any from them. If we wish 
them to improve the water which weare paying them for, 
and which, by-the-bye, we are unable to get from any 
other source at present, we must bring pressure to bear 
on Parliament for this purpose. It is indeed a very 
singular thing that we can in England awaken any 
amount of interest on questions with which we 
have personally no _ possible concern as long as 
some party leader chooses to identify himself with 
them, and to use them for his own ends; but that it is 
almost impossible to call forth the least ray of sympathy 
for an object the attainment of which would be a positive 
benefit to every man, woman, and child in the kingdom, 
and this is true of the softening of our hard water supply. 
As Mr. Frederic Harrison truly said at a lecture at Toyn- 
bee Hall, on “The Future of Great Cities,” the other day, 
the question of water supply is of far greater importance 
to us than any question of party politics now under 
dispute. It is of the greatest importance to us as indi- 
viduals, as a commercial community, as a race, and asa 
nation, and yet no one cares a great deal about it. 

Of course, the only economical and efficient way of 
softening our water supply is to do it from a central 
station. It must be done by the water companies, or the 
authorities who supply us with water, whoever they may 
be. To trust to individuals is unsafe and impracticable. 
In the first place, it is a matter requiring some technical 
knowledge, and though any fairly educated person will 
have uo difficulty in making the soap test described in 
the commencement of these articles, it is doubtful whether 
what Mr. Matthew Arnold so happily calls “the average 
sensual man” would take the trouble or could be trusted 
to use it. From the large working population of London 
it would be chimerical to expect anything of the kind, 
and as to adopting some method of domestic water 
softening, it is to be feared that even the average middle- 
class householder would be guided by much the same 
considerations that animate the water companies, and 
would grudge the outlay and above all the trouble it 
would cause, besides which the tank arrangements in 
general use are quite unsuitable to the purpose. 








ON THE CONSTRUCTION OF FURNACES FOR 
BURNING LIQUID FUEL. 
No. IL. 

Mucu attention has recently been given to the use of 
liquid fuel, especially for marine boilers; very little 
information on the subject has, however, been published 
in this country. Herr Busley, of Kiel, himself a marine 
engineer, has recently published in the Wochenschrift des 
Vereines Deutscher, a very valuable series of papers on the 
subject. We translate and reproduce these in our columns, 
not literally, but in such a way as to preserve the value of 
_. Busley’s writings without their prolixity and 

etail. 

The methods employed for using liquid fuel may be 
roughly divided into three classes. According as the oil 
is used in a liquid, steaming, or vaporous condition, these 
can be described as :—({a) Hearth-fires ; (6) gas-fires; 
(ce) spray-fires. As a very large number of various appli- 
cations of these methods of heating have been patented 
during the last thirty years, only those are illustrated 
which are best known, or which mark a fresh departure. 

(a) Hearth-fires. — Under hearth-fires are included all 
those methods by which the liquid fuel is more or less 
equally distributed. These again are classified in their 
orderof progress, as :—(a) Pan-fires ; (b) step-fires ; (c) drip- 
fires ; (d) oozing fires. 

(a) Pan-fires—(1) The stationary pan-fires are the 
simplest and most primitive method of utilising liquid 
fuel. Engler! mentions them as to be found in some of 
the smaller mineral oilworks of Baku. The liquid fuel 
residuum from oil distilleries is pushed into the fire-box 
in flat bowls, or else it is allowed to drop on bowls, stones, 
and sometimes on the fire-bars themselves, where it is 
burnt up. This method, owing to the small amount of air 
admitted as compared to the quantity of fuel, is a very 
imperfect one, entailing much soot. The chimneys of 
furnaces fitted on this principle invariably give off a con- 
tinuous and impenetrable black vapour. hen the oil is 
extended over a larger surface, and is consequently 
brought in contact with a larger volume of air, a certain 
amount of progress is reached. 

(2) The Pan-fires of Bidle*—Figs. 1—3—were in- 
troduced in North America in 1862, and designed 
especially for marine boilers. They consist of a cast iron 
fire-box made in one piece and closed at the bottom—Fig. 
3. This bottom, which slants backwards, is fitted wit 

ves radiating from the centre, which insure an equal 
istribution of the oil. The oil is pumped out of the 
storage tanks into a box over the boiler. From hence it 
is conveyed in a pipe along the outside walls of the boiler, 
and it then flows through branch pipes into the separate 
furnaces. These branch pipes, which enter in the 
centre of the fire-box, are surrounded at the mouth by an 
iron basket containing red-hot coal or coke, which 
set the oil on fire. The oil that escapes ignition flows 
along the grooves and is consumed there. Small orifices at 
the top of the fire-box near the entrance of the pipe— 
Fig. 3—were provided, with a view to the admission of 





1 Engler, “ Das-Erdél von Baku” (‘The Mineral Oil of Baku”), p. 32. 
Stuttgart, 1886. ; : 


2 A. Ledien, “Les Nouvelles Machines Marines,” vol. iii., p.166. Paris, 1882, 
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air to ensure perfect combustion. It was found, however, 
that these orifices were insufficient, and large volumes of 
smoke were the result. Bidle, therefore, introduced 
fans, and increased the number of orifices. The combus- 
tion was improved, but the fans had to be driven 
by steam, and the whole arrangement was found too 
complicated. All systems of pan-fires have the very great 
drawback that an adequate supply of air cannot be 
obtained without great difficulty, and consequently perfect 
combustion is not ensured. 

(6) Step-fires.—This system of firing, used by Nobel and 
Wittenstrom, is an old one, and would not have been 
noticed here but for the fact that Ostberg® is employing 
it for his Mitis castings, and speaks very highly of 
it. The system consists of a series of iron troughs 
arranged in the shape of steps. The oil enters the top- 
most trough, and then overtiows into the others, until it 
is all burned. Messrs. Nobel and Wittenstrom in- 
troduced an air current to ensure perfect combustion, 
but Ostberg asserts that this object is attained by a special 
chimney construction, and that he has succeeded in get- 
ting so high a temperature that he can melt iron at a 
distance of 300 mm.from the heating surface. Ostberg’s 
system has reached so high a degree of perfection that 
he can produce eleven outputs in twelve hours. He 
has so reduced the melting point of his iron by add- 
ing from 0°05 to 0°10 per cent of aluminium, that he can 
make it fluid enough to be cast in moulds without the 
loss of any of its properties. 

Value of step-fires——For marine engines step-fires are 
impracticable, as the rolling of the vessel makes a regula- 
tion of the quantity of oil that should overflow from one 
step to the other an impossibility. Step-fires are, however, 
preferable to bow]-fires, as they admit air from both sides; 
and, moreover, as the mass of liquid fuel flowing over is 
much thinner than in the case of pre oa perfect com- 
bustion is much more easily attained. 

(c) Drip-fires—(4) The system of drip-fires used by 
Audouin*—Figs. 4—6—was first tried in 1865, and exhi- 
bited at the Paris Exhibition of 1867. Audouin, as a gas 
engineer, attached particular importance to the use of the 
heavy tar oils, and placed a pipe of pottery-ware, 
about 9°75 or 100m. long, in the grate, with a view 
to keep up a sufficiently high temperature to dis- 
perse and consume the oil. In place of a door to 
the fire-box, a plate was attached, to which were 
affixed at the top and in the centre rows of small 
iron pipes. Each pipe had a tap, and could be cut off 
from the supply pipe leading from the oil tank. To the 
mouths of the pipes a vertical groove was fitted, down 
which the ignited oil was conducted. In the case of 
stationary boilers, Audouin allowed the oil to flow from 
the supply pipe in a canal along the plate, from which it 
overflowed into the vertical grooves. This, of course, 
necessitates only one supply pipe and one regulating tap. 
The plate that takes the place of the door has openings 
5 mm. wide between the grooves for the admission of air. 
Fig. 6 shows such an opening. The air supply is regu- 
lated by a valve, movable in sections, and fitted in front 
of the openings. The chimney draught is equal to an air 
pressure that would raise a column of water 10mm., and 
Audouin claims to have evaporated about 13 to 15 kilogs. 
of water with 1 kilog. of heavy tar oil in a longitudinal 
boiler walled in, with internal firing and a wheel 
draught, which did a duty of about 20-horse power. 
But to judge from experiments made with this system, 
the lower figure would appear to be nearer the truth than 
the higher one. (5) The drop fires of St. Claire-Deville 
and Dupuy de Léme®—Figs. 7, 9—are based on the 
system of Audouin, and were applied in 1868 to the boilers 
of the imperial yacht Puebla, the fire-door and _fire- 
bars of which were taken away. A plate of cast iron 
was fixed on the top, and vertical fire-bricks surrounded 
by a frame were fitted underneath instead. The upper 
frame of the plate received the mouths of thirteen 
small pipes, each supplied with a funnel, and into these 
the oil fell in drops from a supply pipe. This supply pipe 
had a separate cut-off tap for each small pipe. The oil 
flowed into the supply pipe from a pipe, also provided 
with a tap, which was conducted from a tank placed so 
high as to insure a constant flow of oil. The taps regu- 
lated the supply of oil into the different pipes, and con- 
sequently its evaporation and distribution. The burning 
oil flowed out on to the floor of the grate, which inclined 
slightly backwards and was made of fireproof stone, and 
was roofed over by the same material. The fire-bridge 
also had a vaulting of the same height. The space 
between the vaults allowed of the escape of the gases into 
the tubes. Heavy coal-tar oil, with a specific gravity 
of 1°044, was the fuel used. At the trial the flame was 
easily regulated by the taps. Air was admitted by 
means of valves, as in Audouin’s system. A hand 
fan had to be used to start the fires with, as the 
low funnel of the yacht did not give sufficient draught; 
but when the engine was set in motion the exhaust 
puffed through the funnel, and caused sufficient 
draught. During the trial trips on the Seine in March 
and April, 1868, the engines indicated 65-horse power, 
and consumed 1°47 kilogs. of oil per horse-power per 
hour; whereas they had only indicated 63-horse power 
when coal was used, and had consumed 2°25 kilogs. of 
coal per horse-power per hour. Experiments have since 
been made with this system on the locomotives of the 
French Chemin de Fer de l’Este, in which 1 kilog. 
of oil evaporated 1090 kilogs. of water, as against 
1 kilog. of briquette evaporating only 7:90 kilogs. 
According to St. Claire Deville, stili better results would 
have been obtained if specially constructed boilers had been 
used. (6) The drip-fires of Wagenknecht—Figs. 10 and 11— 
which were made in 1870 and 1871 for Dwrient, at Dantzig, 
for their torpedo-boats, were chiefly based on Audouin’s 
system. Their principal feature is really the arrangement 
of the hearth. The oil flowed out of the pipes into the 





3 Engineering, 1886, p. 360. 
4‘ Annales de Chimie et de Physique,” vol. xv., p. 30. 1868. 
5 A. Ledien, “‘ Des Nouvelles Machines Marjnes,” vol. iii. p. 166. Paris, 1882. 





grooves in the fire-bars, of which there were as many as 
there were pipes ; the oil was consumed in these grooves, 
and air was blown throvgh the spaces from the unused 
ashpit, as it was found t at the natural draught was not 
sufficient. The petroleu*: was contained in four tanks 
fitted behind the engine, which were connected by pipes, 
and a simple pump woed by the engine. At each 
revolution of the engine e certain quantity of petroleum 
was driven into the collecting-pipe in front of the fire-box. 
But notwithstanding the fans, the combustion was 
so imperfect that a constant column of thick black smoke 
came out of the funnel. A particular amenity was the 
trickling of the oil out of the fire-bars at each roll of the 
boats into the engine-room. Sometimes the fire went out 
altogether, owing to stoppage of the supply-pipe or other 
accidents. These torpedo-boats made about 7°46 knots with 
petroleum. As this system proved to be inefficient, 
the boilers were altered and adapted for coal-stoking. 
(7) The drop-fires of Kamenski® were based on the prin- 
ciple of Wagenknecht, and were used with a stationary 
boiler at Baku in 1869, and fitted to the steamer Nasr- 
Eddin-Shah in 1872; these, however, proved so unsatis- 
factory that they were abandoned. 


Value of drip-fires.—The distribution of the burnin 
oil in separate grooves is a great advance on the pan an 
step systems, as by this method the admission of air is 
more easy. Nevertheless, the distribution and sub- 
division of the oil were not carried far enough on this 
system to insure perfect combustion. The comparatively 
successful results obtained by Audouin cannot be allowed 
to carry much weight, as walled-in boilers have such 
great advantages over marine boilers that the two cannot 
be compared. Audouin’s practice of inserting a pipe of 
per ware in the furnace was so successful, that it has 

n largely adopted by modern constructors, especially 
as by this means coal-using boilers can be easily converted 
into oil users by removing the fire-bars, which can always 
be replaced. But the drip-fires, although superior to pan 
and step-fires, cannot be regarded as satisfactory. The 
number of pipes they necessitate render them too com- 
plicated, and make them liable to get stopped up. They 
are also a source of much annoyance and even danger in 
rough weather at sea, as the oil is liable to overflow, and 
they cannot therefore be seriously regarded as practicable. 

(d) Oozing furnaces. — (8) The oozing furnaces of 
Richardson’ were patented in England in 1864, and 
experimented on at Chelsea and Woolwich by the inventor, 
largely assisted by the Admiralty. After three years a 
certain measure of success was attained, and illustrations of 
this method tried in February, 1867, are given at Figs. 12 
to 15. The bottom of the furnace is lined with ordinary 
burned slack lime which is even at the top, but has 
vaultings underneath—see Fig. 14. The oil is conducted 
into these vaultings from two tanks situated near the 
boiler ; the supply-pipe of each furnace has a separate 
tap at the front wall of the boiler, side by side with the 
oil pipe ; there is a steam pipe in the furnace, which, as is 
shown in Fig. 15, passes twice along the upper portion of 
the stratum of lime for the purpose of superheating the 
steam it contains, and then delivers into the entrance 
place of the oil by means of three conical mouthpieces 
underneath the stratum of lime. The oil oozes up through 
the covering of lime, which serves as a sort of wick, and 
is ignited at once and consumed. The steam is used 
chiefly for the purpose of getting the necessary draught, 
but helps also to distribute the oil. Mr. Richardson’s 
last experiments made in 1867 with a boiler fitted with 
two furnaces and with a grate surface of 3°72 square 
metres, and a heating surface of 14°78 square metres, and 
a steam pressure of 0°7 kilogs. per square centimetre, gave 
the following results :— 
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These experiments are interesting, inasmuch as they 
show that the unmixed oils had greater power of evapori- 
sation than when tl.ey were mixed. It is doubtful whether 
in the last experiment the vaporisation attained was really 
twentyfold, for to judge by the thick black smoke that 
issued from the chimney the combustion could not have 
been perfect. The penultimate experiment, in which a 
seventeenfold vaporisation was reached, is nevertheless 
exceedingly remarkable. A Commission appointed by the 
Admiralty to test this system reported very favourably ; 
but the system was not adopted, as the price of oils used 
by Richardson was then about 70s. per ton, whereas 15s. 
per ton of good coals was then a high price. Other con- 
siderations, to be discussed further on also had weight. 
(9) The oozing furnaces of MacKine were patented in the 
United States in 1865, but proved too complicated for 
practical use, and will therefore receive but brief men- 
tion. The floor of the furnace is covered with a layer of 
sand; the door of the furnace is constructed to admit the 
air. The sand lies in a closed cast iron box filled with 
water. . The oil is under this, and traverses this box ina 
pipe, and enters the layer of sand through which it per- 
colates. The water-box is intended to cool the oil. By 
means of a tank and pipes this water is removed and re- 








6 “ Morskoi Sbornik,” 1876, viii., p. 5 : 
7 “ Journal of the Royal United Service Institution,” 1866, p. 70. 
8 Specification of Patents of the U.S.A., 1865, No. 48,967. 





placed by other water when it gets heated. This tank is 
near the boiler, and its bottom lies rather lower than the 
sand layer. A pipe leads from this tank into the oil space, 
and the water can, by turning a tap, be let into the latter, 
and thus the oil is forced up the pipe that leads it into the 
sand. It is claimed for this system that the American 
mineral oil used was consumed by a fairly short flame with 
a natural draught. (10) The oozing furnace of Verstrait 
was patented in England in 1868,° and based on the same 
principle as those of Richardson and MacKine. Verstraét’s 
grate is in the shape of a cup, which is filled with pumice- 
stone, which acts as the percolating medium for the oil, 
It has been maintained by Jron—1885, vol. ii., p. 473—- 
that Verstraét first made liquid fuel for steam generation 
known to the French, and that he was thus the teacher, 
so to speak, of St. Clair-Deville; but this is scarcely 
correct, seeing that the French were working with drip- 
grates and not oozing furnaces at that time. The system 
of the American Hayes resembles that of Verstrait very 
strongly. He uses mineral oil, and introduces it into a 
layer of coke dust and small stones, &c. (11) The oozing- 
furnace of Paterson!® was tried in 1878 in New Jersey, 
in a small vertical boiler of 0°41m. in diameter and 1:22m. 
high, and was said to generate steam in a few minutes cf 
7 kilogs. per square centimetre pressure. It consisted of 
an iron tank 20 by 15 by 114 centimetres, which was filled 
with asbestos. There were openings at the side of the 
tank, and the oil was introduced from below through a 
pipe, which was regulated by a tap. As soon as the 
ies had become saturated with oil it was lighted up, 
and the flames rose up out of the asbestos and the sides 
of the tank. Combustion could scarcely have been very 
perfect, as much black smoke was given off; but later a 
very high temperature was developed. Any further 
success of this system has not been heard of. 

Value of oozing furnaces.—Oozing fires must be regarded 
as the most successful of furnaces for liquid fuel, as by 
means of the layer of porous material employed distribu- 
tion of the fuel is secured. Nevertheless, perfect combus- 
tion cannot be insured for long. The oil is not able to 
burn off equally, but its lighter components are given off 
first, whereas the heavier constituents remain in the 
porous layer. As the heavy constituents of the oil 
accumulate in the porous layer, the lighter oils, con- 
tinually supplied, find increasing difficulty in oozing 
through; and a period must arise when this porous layer 
becomes completely choked up. This period will arrive 
earlier in the case of the Richardson furnace, which is, 
after all, the best, as he employs heavier oils. Oozing 
furnaces have, owing to this disadvantage, fallen into 
disuse, notwithstanding the fact that they succeeded in 
attaining with ease a fourteenfold vaporisation, whereas 
the drip-grates did not reach a higher figure than tenfold. 

(B.) Gas furnaces.—Gas furnaces are those in which the 
fuel is conducted to the furnace in a gaseous state. In 
comparison with the other systems there are not many 
of these furnaces, but the most remarkable will be briefly 
described. (12) The furnace of Shaw and Linton,??! 
patented in America in 1862, and intended for locomotives 
and marine engines, represents the transition from hearth 
furnaces to gas furnaces. As shown at Fig. 16, the oil 
enters a reservoir ina tank in the furnace, and flows on 
to the fire-plate, which has been “agtianse dl heated by a 
coal or wood fire. The lighter oils evaporate and enter 
the fire-box, where they are consumed. ‘The unconsumed 
oil flows into a receptacle below, which is heated to greater 
temperature, and here the heavier oils are evaporated. 
The residuals that have survived so far are now conducted 
to the floor of the furnace, from which the fire-bars have 
been taken, and which is furnished with a cast iron plate 
with indentations in it. Here the residuals are burnt in 
the fire. Next to the oil supply pipe there is a pipe for 
the introduction of air. This system had this disadvan- 
tage, that the mass of oil-vapour was not always in 
consonance with the ameunt that could be consumed, and 
consequently, to avoid explosions, a safety-valve had to be 
provided for the escape of the gases that were in excess. 
During the trials of Shaw and Linton with a marine 
engine, the reservoir over the boiler was kept supplied 
from the tanks by means of a pump, and a steam jet into 
the furnaces increased the draught. To obtain this steam 
jet a subsidiary boiler was heated with anthracite before 
the generation of steam commenced in the main boiler. 
The latter took about 28 minutes with oil or the residuals 
of oil fuel, 60 minutes with coal, and 1 kilog. of oil 
evaporated 10°36 kilogs. of water; whereas the anthracite 
did not evaporate more than 5:1 kilogs. of water. The 
temperature was so high that the funnel got red-hot about 
30 cm. from its base—a sign that the heat was not used up 
for want of asufticiently large heating surface. This system 
was wrecked owing to the large working expenses it en- 
tailed. (13) The gas furnace of Mallet!” was patented in 
France, in 1864, but was intended for laboratories, and not 
much for boilers. Mallet heated the heavy oils and burnt 
the steam by means of strongcurrents of air, which createda 
very high temperature. But Mallet’s invention is of very 
great importance. (14) Foote’s!* gas furnace—Figs. 17—19) 
—was tried by the U.S. Navy Department, in 1867, on 
board the ten Be Palso, near New York, during her trial 
trips at sea, The whole appliance consists of a cast iron 
retort A, Fig. 7, witha wrought iron bottom rivetted on, 
which can be fixed to any boiler grate after removal of 
the fire-bars. The petroleum is introduced into this 
retort by a pipe B, about 3mm. in diameter ; the vapour 
of the petroleum then streams out of burners through 
another set of pipes. Fig. 19 gives the grouping of these 
burners on the plan of afurnace. At the top of the retort a 
pipe containing steam, and another pipe leading from an air 
pump, debouch. The pipes marked K convey the petro- 
leum vapour to the burners under the retort. A wood 
fire is kindled on the floor of the retort, until the heat 
becomes so great that the petroleum entering it is at once 





9 English Specification of Patents, 1868, No. 1262. 

10 Dingler’s “ Polytechnic Journal,” vol. ccxxviii., p. 90. 

11 “ Journal of the Royal United Service Institution,” 1886, p. 72. 
12 “ Brevets 4’Inventions,” 1864, No. 62,498. 

13 Enginéering, 1868, i., p. 60, Dingler, vol. clxxxviii, p. 211. 
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FURNACES FOR BURNING LIQUID FUEL. 
(For description see page 105.) 
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volatilised. The petroleum is then allowed to flow out of 
a reservoir in the retort situated on a higher level, and 
the gases streamiug out of the burners are ignited. The 
wood fire is now extinguished, because the burners now 
heat the retort, and the evaporation of the petroleum 
continues without interruption. The burners show at 
first a dull smoky flame; but the moment steam has been 
generated, some of this can be allowed into the steam pipe, 
which has by this time become red-hot; the steam gets 
superheated, and the combustion of the burners improves, 
but it is not yet perfect. Thisis not attained until the air 
pipe forces air at a pressure of about 4 lb. per sq. in. into 
the retort. Aclear blue intensely hot flame is said to be the 
result. Particles of oil that are not consumed are deposited 
on the circular coverings of the burners, which are red- 
hot, and are instantly ignited; thus perfect combustion 
is insured. The introduction of oil, steam, and air into 
the retort is regulated by taps in the pipes. During the 
trial trips steam was generated twenty-five minutes after 
lighting the fires, and the boat is said to have attained a 
speed of 13°04 knots; whereas before, when coals were 
used, it had never made more than 8 knots. These state- 
ments are decidedly exaggerated, as the Palos is said to 
have a displacement of 350 tons; whereas she appears in 
the Navy List as having 420 tons displacement, and to 
make on the average 11 knots, and not 8. Foote’s state- 
ments of evaporations attained are also exaggerated. He 
avers that he evaporated in nine hours 6000 1b. of water 
with 279 lb. of petroleum—that is, obtained a 21°5-fold 
evapora'ion. He also states that the United States 
Navy Department was so pleased with the results 
that it ordered the adoption of this system for 
several large transport ships. But nothing has been 
heard of these vessels, and the technical press gave 
somewhat different accounts.!* From these it appears that 
the retort, as well as the pipes and burners, have no dura- 
bility in them; the temperature they are exposed to being 
So excessive as to necessitate coustant repairs. Besides, 
it would seem that the residuals stop up the various 
pipes, and that some of these had to be taken out and 
cleaned after forty-eight hours’ use. We have conse- 
quently not heard any more of Foote’s system. The gas- 
furnace of Dorsett and Blythe?>—Figs. 20 and 21—was 
“tried in England in 1868 on the steamship Retriever, 
500 tons, 90 indicated horse-power. Dorsett and Blythe 
did not combine the retort and the burners as did Foote, 
but separated them. On board the Retriever they had 
erected, besides the usual tubular boiler with threefurnaces, 
two small vertical boilers which served as retorts. When 
steam was generated, these two boilers were filled 
with heavy tar-oil of 1050 specific gravity, and this 
was evaporated by means of an ordinary coal fire. 
When the oil vapour had reached a pressure of about 
20 lb. per square inch it was conveyed to the retorts of 
the furnaces, where they entered into a couple of burners, 
which continued the evaporation of the oils. When the 
oil vapour had attained a pressure of 50 lb. per square 
inch, or a temperature of 500 deg. C., it was let 
into the furnaces of the steam boiler. Each of these was 
closed with an ashplate. About 75mm. above this a sheet 
of iron was attached, which extended backwards as far as 
the combustion chamber. About 75 mm. above this sheet 
again, there was another iron sheet, shorter and per- 
forated, which was covered with fire-bricks. The 
back opening between the two sheets was completely 
filled with such bricks, the forward part only partially 
so, so that a certain volume of air could enter and find its 
way through the holes in the sheet and the stones into 
the furnace. Another volume of air, which could be 
regulated by meaus of a sliding valve, could enter into the 
combustion chamber between the lower iron sheet and 
the ashplate. The gas-supply pipe that entered each 
furnace went along the fire-bricks as far as the combustion 
chamber and then turned back again. The combustion 
chamber at the back, which was common to all three 
furnaces, also contained a gas-pipe, which lay across and 
communicated with those in the furnaces. The gas-pipes 
in the furnaces had four holes of 2 mm. in diameter, and the 
pipe in the combustion chamber had eight such holes, so 
that the boiler was heated by twenty flames. Each pipe 
had an entrance and a vent tap. The first was for regu- 
lating the supply, the last for carrying off any condensed 
oil which might form during the heating. Owing to the 
very high temperature of the oil vapour, the retort boilers 
as well as the gas-pipes had to be covered with a coating 
of sheet iron, and the spaces between were filled up with 
sand and pottery. About 150-horse power was given out by 
the engine; which means, at an hourly consumption of 
240 kilogs. of oil, about 1°6 kilog. of oil per indicated horse- 
power an hour. The evaporation, which was 12°35-fold 
according to Paul, agrees with these data. The combus- 
tion seems to have been good also; between Gravesend 
and Deptford very little smoke was given out by the 
steamer, and that had a temperature of 300 deg. C. Dorsett 
and Blythe conducted experiments later at Chatham,}° for 
heating furnaces for armour-plates, and they succeeded in 
bringing to a high temperature a Gin. armour plate in an 
hour by means of their gas furnaces, whereas five hours are 
required when coal is used. The oil consumed in a day 
of twelve working hours per furnace was a little more 
than 1 ton, whereas in the same furnace and during 
the same period a consumption of from 2} to 23 tons of 
coal would have been requisite. But owing to the 
expensiveness of the oil furnaces coal carried the day, not- 
withstanding the great superiority of the former. 








THE IMPROVEMENTS OF THE TEES.—At the monthly meeting of 
the Tees Conservancy Commissioners, Sir Joseph Pease, M.P., 
presiding, it was agreed to spend £1750 on the graving dock’s 
enlargement. It was stated that during the past year the total 
value of goods shipped from the Tees, exclusive of coal and coke, 
was £2,484,747, which was the largest export they had ever had 
from the Tees. 





14 American Artisan, 8th May, 1868. 
15 Engineering ii., 1868, pp. 324 and 340, 
16 Engineering, i., p. 324. 1869. 





LETTERS TO THE EDITOR. 
[We do not hold ourselves responsble for the opinvons of our 


, 


Correspondents. | 





HEAT ENGINES, 

Sir,—In my letter on ‘‘Heat Engines,” in your issue of 3rd 
February, there are one or two mistakes which, with your permis- 
sion, I should like to correct. ‘Two cylinders opposite bent out 
of line” should be ‘‘ but out of line.” In the previous sentences 
I should have spoken of “ practically perfect,” instead of ‘‘ perfect 
balance,” because in the arrangements indicated the cross-swing of 
the two connecting rods gives a small couple-moment oscillating 
the foundation; it is, however, very small indeed. Regarding the 
**thermo-motor,” the question I asked was unnecessary ; the dis- 
charge from the vessel B is burnt gas, while it is fresh air that the 
pump A has to supply for the combustion of the oil. These correc- 
tions do not affect the gist of the letter. Rosert H, SMITH. 

Mason College, February 4th. 





Sir,—Judging from your illustration and description, the Har- 
greaves thermo-motor is the most interesting and ingenious applica- 
tion of the air engine we have as yet been supplied with, and a 
clever adaptation of three principles :—(1) The Stirling air engine 
with its regenerator ; (2) the Bucket engine with its comp air 
and closed furnace; (3) the hydro-carbon fuel with its absence of 
dust and ash, and the happy combination of these three into a gas 
engine without their original drawbacks. 

The air-refrigerating machine so largely in use has evidently led 
up to this machine. Here the air is compressed and thus heated ; 
then passed through a condenser and cooled ; and lastly, in its 
expansion returning a share of work, and by the consequent loss of 
temperature becoming available for refrigerating. This machine 
draws its cold air supply from the cooling chambers, so as to give 
the greatest possible efficiency, and at the same time to assist the 
air circulation therein. 

The motor is exactly the converse of the above cycle. The air 
compressed and heated, then superheated in its passage through 
chambers heated by the waste products of the working cylinder to 
the furnace where the hydro-carbon spray by its sudden ignition 
and explosion gives the motive power, as in the ordinary gas engine. 
As the air drawn in by the air-pump is necessary to the combustion 
of the fuel, it is obvious that to take the vitiated air from the tube- 
boxes, as suggested by Professor Smith, would be to bring the 
machine to a standstill. 

Unfortunately, we have no records of the various temperatures 
during the cycle of work, and the diagrams of themselves can only 
give a general idea of the distribution of the working pressures— 
that from the air-pump, with an allowance of, say, 5 per cent. for 
clearance, is an ordinary compression card. That from the working 
cylinder is obviously subject to a large amount of clearance, and 
allowing, say, 20 per cent. for furnace, regenerator, and sj 


between piston and admission valve, and ignoring the effect of the: 


high temperature, we can approximate it in a similar 


such as marine engineering work for the Royal Italian Navy, tor- 
pedo boats, pumping machinery for the dry docks of the arsenals 
at Spezzia, Venice, and Taranto, and for draining the Fondi 
nace en steam engines for flour mills, agricultural machinery, 
bridges, the Florence markets, roofs, and hydraulic cranes and lifts, 
The present work in hand consists chiefly of marine engines, the 
largest example of which is the contract for the machinery of tho 
royal Italian ironclad Sardegna, composed of four sets of triple- 
expansion engines, to develope a collective indicated horse-power of 
24,000 under forced draught, steam being supplied by twenty boilers 
working at a pressure of 1501b. per square inch, The firm has 
also, in addition to smaller marine engines, the dry dock machinery 
for the royal arsenal of Spezzia, consisting of compound engines of 
600 indicated horse-power, driving two large centrifugal pumps, 
one to deliver 18,000 and the other 11,000 tons of water per hour, 

{ thank you in anticipation for kindly inserting the above 
observations. Tuos, R. Guppy, 

Naples, February 2nd. 





FORCED DRAUGHT. 


Sir,--Mr, Howden’s long letter on forced draught which appears 
in your issue of 3rd inst. will doubtless attract the attention of 
marine engineers, not only on account of the space it occupies, but 
also for the large demands it makes on their faith. If we can 
accept his conclusions, we cannot but share the surprise of those 
who wonder why his system has not been generally adopted, the 
advantages he claims for it being so enormous as to make it, if 
these are fairly stated, the most wonderful engineering invention 
since the daysof Watt. Sixty per cent. of grate surface dispensed 
with and forty per cent. of fuel saved, are among the effects of Mr. 
Howden’s apparatus. What can the history of engineering show 
to compare with these figures! But are they trustworthy! So 
far as his reference to the Oregon is concerned it is mere assertion, 
based, perhaps, on experiments of his own on boilers on land or in 
other ships, but not subjected to any actual test on board the 
Oregon herself or any similar vessel. There was, therefore, no 
reason for dragging in the Oregon at all, except that she gave an 
paper d of dealing in big figures, or that she was less remark- 
able for economy than for some other qualities, 

The case of the City of Venice is of a different kind. This vessel 
was formerly fitted with compound engines ; these were removed 
after they were no longer capable of being economically worked, 
and new quadruple engines were fitted. The speed of the vessel 
is understood 4 4 at all events no higher than it was before ; it is 
thus easy to see how she can be worked with smaller boilers and at 
less expenditure of fuel than formerly, even without forced 
draught. 

If Mr. Howden is on such terms with the owners of the City of 
Venice as to be able to procure for publication the log of a voyage 
to India when she was a new ship, another of her last voyage with 
the old machinery, and a third after the hot blast was in fair work- 
ing order, we may have a chance of judging for ourseives how 
much of the 40 per cent. he can fairly claim for it. At present 
the effect of forced draught is mixed up with the effects of new 





Though I write from Liverpool, I have not the pleasure of know- 
ing Mr. Hargreaves, or of having seen his engine. I have heard of 
him as a person of great practical experience who has devoted 
many years of patient experimenting in this class of engine. 

Liverpool, February 6th. W.s. 


THE R.A.S.E, ENGINE TRIALS, 


Sir,—If anything could cause surprise in this unscientific 
country, occasion might bave been given for that feeling in the 
singular methods —- to the solution of so simple a problem as 
that of a friction brake. The controversy seems pretty well ended 
in the complete establishment of the justness of Messrs. McLaren’s 
criticism of the Newcastle brake. But the theory of the brake 
has not been stated in its simplest form. It seems to be over- 
looked by several writers that there are two independent equations 
of equilibrium applicable to the brake, and that these two equa- 
tions enable us to dispense with all consideration of how the fric- 
tion is produced in estimating the power absorbed. The following 
statement is of the most elementary kind, but it really seems not 
superfiuous :—Suppose the brake pulley revolving at regular speed 
and the brake strap in equilibrium between its stops. Further, 
for simplicity, assume the air resistance and the friction of the brake 
shaft in its bearings negligible. Then the brake strap is in statical 
equilibrium. The friction of the pulley inside it tends to turn it, 
say, clockwise. Other forces tend to turn it counter clockwise 
about the axis of the shaft. The sum of the moments of all the 
forces about that axis must be zero. Hence if Fr is the moment 
of the friction, and M the moment of all the other forces, the 
statical equation is M= Fr. The work of the engine is entirely 
absorbed in overcoming the friction on the surface of the brake 
pulley. But when a body rotates against a resistance, the dy- 
namical expression for the work is—Work = moment of resistance 
x angular motion. But the moment of the resistance is given by 
the statical equation, and the angular motion in N turns is 24N, 
Hence the work done is—M x 2 N, whereall consideration of the 
friction is eliminated. To find absolutely the work of the engine, 
the work of journal friction and the air resistance must be added ; 
but, ordinarily, both these will be very small. 

What then are the forces whose moments make up the moment 
M, and which require to be measured? In practical cases they are 
three, one of which has not been referred to in any letter I have 
seen. (1) There is the load on the brake. (2) Thereis the reaction 
against the end of the adjusting lever, which is a part of the brake 
strap. (3) There is the weight of the brake strap itself. If we 
put /;, Px» Ps, for the perpendiculars from the shaft axis on the 
directions of these three forces, and 1), 1», ws for the forces, then 

M = wy py + We P2 + 3 Pas 
attention being paid to the sign of the moments. One writer has 
tried to make out a difference of action in the brake in motion and 
the brake at rest. The brake properly speaking, that is the brake 
strap, always is at rest in normal conditions, It does not matter 
in the slightest degree how the reactiun at the lever is applied, it 
is one of the forces holding the strap in equilibrium. 

The only thing which at first looks anomalous in Messrs, 
McLaren's results is the wide variation of this reaction at the end 
of the adjusting lever. Bnt as this reaction is a function of the 
tension in the strap, and that depends on the co-efficient of friction 
on the pulley, the variation may be letely ted for bya 
very probable amount of variation in the co-efficient of friction. 
The stiffness of the strap, and the way it sets itself to the wheel, 
also cause variations of the pull on the adjusting lever. With a 
small brake, bad lubrication, and the end of the lever near the 
centre of the shaft, no doubt w, p. may be small. 

The third moment given above—that of the weight of the strap 
and its nen exclusive of the load—becomes zero if the strap 
is perfectly symmetrical, and the resultant of the weight passes 
through the axis of the shaft. But in my experience this is not 
generally the case, and the moment of the weight of the strap 
cannot be safely neglected. Whether it can or not depends on the 
design of the brake. W. C. Unwin, 

February 7th. 








MESSRS. HAWTHORN, GUPPY, AND CO, 


Sir,—In your issue of the 27th January this year, under ‘‘ Mis- 
cellanea,” you mention the engineering establishment now carried 
on under the denomination of ‘‘Societa Industriale Napolitana 
Hawthorn-Guppy,” and as there are some misstatements I should 
feel obliged by your kindly correcting them. 

These works were started in 1854 by the late Mr. T. R. Guppy, 
member of the Institution of Civil Engineers, together with Mr. J. 
Pattison, the business being carried on under the name of Guppy 
and Co,, Mr. J. Pattison retiring in 1864 to erect works of his own. 
Of late years the turnout consisted of mechanical work of all kinds, 





hinery, higher pressure, and a new propeller, so inextricably as 
to be quite incapable of distinct recognition. As for the compara- 
tive performances of the City of Venice and the “ other vessel,” 
that is a question for the rival engineers to settle, and I have no 
doubt of the ability of Mr. Howden’s competitors to defend their 
own reputation. 

The case of the Ohio, as Mr. Howden puts it, is not at all to the 
point. With all due respect to the ingenuity of our American 
cousins, we cannot admit that they have been hitherto successful 
in marine engineering, especially with screw steamers, and there is 
not an engineer of repute in this country who would not be 
delighted to have his productions put in comparison with the best 
American machinery yet made. It is extremely surprising that 
Mr. Howden makes no reference to the series of trials to which, it 
is well known, the Ohio was subjected at the instance of the 
owners for the express purpose of finding out what was the gain, 
if any, from the hot blast. 

Few things are more difficult to deal with than reports of steam- 
ship performance. For example, I can quote the case of two 
vessels absolutely similar as regards hull, titted with compound 
engines differing in design but working at the same pressure, show- 
ing a difference in consumption of fuel of 40 per cent—Mr. How- 
den’s favourite figure. There is no reason to suspect any inac- 
curacy; the performances at sea bear out the observations on the 
trial trips, and the obvious deduction is that one compound engine 
differs from another in efficiency, which I daresay had been pre- 
viously suspected, 

I have noticed equally important differences in the economy of 
vessels built from similar specifications by different builders, proving 
that all designs are not of equal merit, even when hemmed in by 
similar conditions, Had there been by accident any ‘ invention’ 
on board the more successful of the vessels referred to, what a deci- 
sive proof of its efficacy would have been forthcoming ! 

lf it be desired to show that a given cargo can be carried more 
economically in an fron ship with compound engines than in a steel 
ship with triple engines, I could furnish the necessary evidence; in 
fact there is hardly any proposition so monstrous that it could not 
be supported from the notes of an engineer of lengthened experi- 
ence. 

Let me commend to Mr. Howden’s attention, and that of your 
readers generally, the recent experiments of Mr. W. G. Spence on 
forced draught, hot and cold. Th these the matter to be investi- 
gated is separated, as it should be, from disturbing causes, and, in 
consequence, the conclusions reached are intelligible and _ 
rently trustworthy. Not so the conclusions of Mr. Howden, whose 
communication is that of the advertiser rather than of the experi- 
menter. DipyMus. 

Glasgow, February 7th. 





Sir,—Mr. Howden’s letter, long as it is, is singularly incomplete 
and inconclusive. He states that he has obtained certain results, 
but he tells his readers nothing of how he has got them. Mr. 
Howden must not be offended if I express a doubt that everything 
about his system is what he says it is. He comes forward as an 
inventor, and it is notorious that inventors are not the best judges 
of the value of their inventions. All that he says may be quite 
true ; but he gives us no independent testimony that it is true. 
Where, for example, are the engine-room logs of any of the ships 
he names? 

If we compare his figures With those which you gave concerning 
the City of Berlin, a considerable difference is manifest. 

How about the durability of the furnaces worked on the Howden 
system? Has he any data to give us on this point? What about 
leaky tubes ? 

There is one point about forced draught that must not be for- 
gotten, namely, that the force of the draught tends to keep the 
tubes clean. 

Let us have this subject mf di So far as things have 
gone now I see nothing proved, but that Mr. Howden has applied 
forced draught to his own trumpet. His letter is singularly deti- 
cient in all that can give it scientific interest. I am myself a 
superintending engineer, with triple-expansion engines to look 
after, and I shall be only too glad to find that I can recommend 
my owner to adopt forced draught. If I did it on the basis sup- 
plied by Mr. Howden’s letter, they would laugh at me. 

Leadenhall-street, February 8th. A CRANK. 


(For continuation of Letters see page 113.) 
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Tue American Society of Mechanical Engineers has 
just sent out a new list of members, officers, and rules. For some 
reason it has a size which is about an inch longer than the lists of 
any other society, and hence cannot go on the same shelf with 
others, and will be easily lost, 
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RAILWAY MATTERS. 


Tue Lartigue railway, which has been in construction 
tween Ballybunnion and Listowel, is nearly completed. 


Aw American paper states that in thirteen Southern 
States 152 street railway companies were organised in 1887, 


Tur Taff Vale Railway is about to carry out extensive 
alterations at Llandaff. In the execution the new light from oil is 
ued and is stated to exceed anything yet tried in brilliancy, 


Tu Cockerill Company has received an order for about 
1200 tons of rails for the 20 kilometre line between Amal and the 
Caspian Sea, and also the rolling stock of 1°44 metre gauge. 

Tux railway between Athens and Patras, recently 
opened for traffic, will shorten the through route between the West 
and East very considerably by superseding a tedious sea voyage. 


Ir appears that an arrangement has been concluded 
between the London and Brighton and the South-Eastern Railway 
Companies. The Brighton Company is, it is said, to allow the 
South-Eastern to connect with the up-Croydon line, and is to pay 
the South-Eastern for extra user of the line between London and 
Redhill. Cannon-street and Charing-cross stations are to be 
thrown open to the trains of the Brighton Company. 


Tue St. Gothard Railroad is to be double tracked, at 
an estimated cost of 2,600,000 dols. The work will be done 
gradually, and will be completed only in 1896, The t tunnel 
was originally made sufficiently wide for two tracks, and other large 
works on this road were designed with a view to alternate double 
tracking when the increase of traffic warranted. The amount of 
freight tratlic has exceeded expectations, and shows a steady 
growth. 


A quaprIcycLE for pedal propulsion on railways has 
been tried on the sidings at the Paris terminus on the French 
eastern line. The wheels are about 2ft. Gin. in diameter, and have 
jlanges as usual, while two seats, one behind the other, carry two 
men, one, however, being sufficient to work the pedals, giving a 
speed of 20 miles an hour with a tractive effort of 6) 1b, per ton of 
weight carried. A brake on the driving axle permits of pulling up 
the vehicle in a distance of 16}ft., and the weight is only 200 lb., 
so that one man can remove it from and replace it on the rails, 


Ay unusually large ten-wheel passenger engine is now 
being built in the Schenectady locomotive works for the Michigan 
Central. The drivers are 68in. diameter, and the cylinders are 
19in. by 24in. The boiler, which is of Otis steel, is 58in. diameter, 
and has 147 2in. semi-steel flues, The fire-box is 8ft. long by 
42iin, wide, and like many recently built, is placed above the 
frames, which gives increased width. The tank is carried on two 
four-wheel channel iron trucks. The capacity of the tank is 
3800 gallons, and the tender has a capacity of eight tons of coal. 


Usine the names of officers for new American stations is 
somewhat popular, especially on roads ina new country. Asan illus- 
tration of this species of vanity, the Railroad Gazette says:—‘‘A 
certain Southern President has his own name appear in the name 
of his road, and of the town containing his headquarters, while it 
also attaches to his superintendent and other subordinates, so that 
the letters composing it are a scarce article in the local printing 
office whenever his letter heads are being printed. Rather than 
go to such extremes as this, it would be better to honour a few 
of the freight brakemen or track hands with namesake towns.” 


In New York a bit of good roadway is sufficiently 
unusual to make the authorities very careful about its use, and 
Americans have to put up with rules that would be thought 
arbitrary here. The street railway or tramway companies are 
forbidden by ordinance to sprinkle sand on their tracks during the 
winter months. Recently a committee of the car drivers called on 
the Mayor and asked that the companies be permitted to sprinkle 
clean sand on their tracks. This request went a long round of 
cireumlocution, and ultimately the Mayor wrote to President 
Bayles, of the Health Department, as follows: ‘‘I think it is 
exceedingly desirable to facilitate transit through the city in every 
reasonable manner, and I am willing to grant permits upon such 
conditions as the Board of Health may approve.” 


“We are told,” says the Jndische Mercuur, “that there 
is a well-founded prospect that the Delhi Railway will be opened 
shortly for public traffic, and that immediately afterwards a line 
will be begun through the empire of Serdang. This sideline will 
be built in two years, under the direction of an engineer who built 
part of the former line, and with a number of the personnel at 
present employed ; whilst new functionaries will be wanted: a 
section chief, a chief overseer, a number of overseers, a draughts- 
man, an office chief, a book-keeper, and a store-keeper.” The 
Dutch paper thinks that, with the decrease of building of railways 
and tramways in the Netherlands, this is a good occasion for 
energetic young railway engineers for finding a remunerative 
sphere of activity and new experience during some years. 


Tue plant used upon some Russian trains lighted by 
i At 


be 


NOTES AND MEMORANDA. 


Tue blast furnaces of the United States in work com- 
prise :—Charccal, 70 furnaces ; weekly capacity, 12,344. Anthra- 
cite, 124 furnaces ; weekly capacity, 40,028 ; bituminous and coke, 
151 furnaces; weekly capacity, 90,459. Total furnaces, 345 ; weekly 
capacity, 142,831. 

AT a recent meeting of the Paris Academy of Sciences, 
a paper was read ‘‘On the Rapidity with which the Report of Fire- 
arms is propagated,” by M. Journée. All the facts here described 
tend to show that a projectile possessing a greater velocity than 


that of the report, produces, during its passage through the air, a 


continuous sound analogous to the explosion of gunpowder. 


In } ondon 2688 births and 1894.deaths were registered 
during lust week. Allowing for increase of population, the births 
were 278, and the deaths 172, below the average numbers in the 
corresponding weel:s of the last ten years. The annual death-rate 
per 1000 from all causes, which had been 24°4 and 22] in the two 

receding weeks, was last week 23:1, The birth rate has been less 
or a considerable time. 


A cuRIovs experiment on the effect of magnetism on 
a rotating disc was recently mentioned by the Hlectriciun. A @isc 
of soft iron has a spindle put through it so that it can be spun like 
atop. When at rest or moving slowly the disc is attracted by the 
poles of a magnet; but when it turns with sufficient velocity it is 
repelled by the magnet. The reaction of the induced currents in 
the mass of the metal is greater than the magnetic attraction. 


Tue following formula is recommended by Bender and 
Francken for the positive plates of the Leclanché battery :—Bioxide 
of manganese, 40 ; graphite, 44; tar, 9 ; sulphur, 06; water, 674. 
The mixture, reduced to fine powder, is subjected to great com- 
pression in moulds, and then heated to 250 per cent. for driving 
off the water and the more volatile portion of the tar. Part of the 
sulphur combines with the products of distillation; and the 
remainder unites with the non-volatile residue to make it more stable 
by a process analogous to that of the vulcanisation of india-rubber. 


A wriTER in the Russian Financial Messenger estimates 
the cost of wheat production in the favoured black-earth regions of 
Russia at from 45 to 60 copecks per pood—Is, 5d. to 1s. 104d.— 
inclusive of the land rent. Exclusive of this the estimate is given 
at 34 to 50 copecks. Reckoning by the current rate of exchange, 
and by the Russian pood of 36 lb. English, the writer gives the 
cost of production in Germany at 86 copecks ; in Hungary, Italy 
and Roumania at a little over a rouble; in France, at 1 rouble 46 
copecks ; in England, 1 rouble 36 copecks ; in America, 75 copecks ; 
and in India at 55 copecks.” It would be interesting to know what 
it costs to move the grain in Russia from the producing point to 
the seaboard. 


Aw account of some German experiments designed to 
ascertain the effect of frost upon bydraulic mortars and cements 
gauged with and without the addition of salt to the water, has been 
given in the Revve Industrielle. Cubes of stones 6 c.c. in area were 
used in these experiments, and were joined together with cement 
mixed with water ranging from pure rain water to water containing 
from 2 to 8 percent. of salt. While the cement was yet fresh, the 
blocks were exposed in air at a temperature of 20 deg. to 32 deg. 
Fah., after which they were kept for seven days in a warm room. 
At the end of this time the speci were ined. The t 
made with pure water was quite crumbled, and had lost all its 
tenacity. The cement mixed with water containing 2 per cent. of 
salt was in better condition, but could not be described as good ; 
while that containing 8 per cent. of salt had not suffered from its 
exposure to the lowest temperature available for the purposes of 
experiment. It is suggested as possible that the salt merely had 
the effect of preventing the water in which it was dissolved from 
freezing at the temperature namec, and so permitted the cement 
to set in the ordinary way. 


At the Physical Society, on the 28th ult., a paper was 
read on “‘The Effect of Magnetisation on the Thermo-electrical 
Properties of Bismuth,” by Mr. Herbert Tomlinson. It has been 
shown by Sir Wm. Thomson and others that the electrical resist- 
ance of an iron wire is increased when magnetised longitudinally, 
and re gegen were shown to occur in steel, nickel, cobalt, 
and bismuth, in a paper communicated to the Royal Society in 
1882 by the author. On comparing the results, it is found that 
for the same intensity of magnetisation, the increase of resistance 
of bismuth is about two thousand times that exhibited by iron. 
The author believes the increase of resistance of bismuth to be 
partly apparent only, and thinks that some influence similar to an 
opposing electromotive force is a: but as to its exact 
nature he can say nothing. Hall’s phenomenon suggests itself 
as a possible explanation ; but experiment shows that this is not 
the true cause. The change of dimensions due to magnetisation is 
found to be too small to produce the effect, and so far no satis- 
factory explanation has been found. On heating a rod of bismuth 
when under the influence of magnetising force an electromotive 
force is set up from unmagnetised to magnetised across the hot 








electricity includes a Crompton compound dynamo 
present the light is used only on certain express trains, and 
in tunnels between Kieff and Odessa, There are three circuits of 
2000, 1460, and 6540ft. respectively. The rails are used for the 
return conductor, and the other wires are laid in a central tunnel 
between the tracks, Cuntact is made in each tunnel with the wire 
for that circuit by contact pulleys on the car axles. Each car has 


junction, having a value of about ‘0022 microvolt per 1 deg. C. 
difference of temperature, when the magnetising force was 
226 C.G.S. units. Ettinghausen has found that a difference of 
temperature is produced between the two sides of a plate of bismuth 
placed in a magnetic field, when an electric current is 

through it, and it has also been shown that if a thermal current be 
substituted for the electric current, a difference of potentials is 





its own contact with the wire, so that all complicated 
coupling a train are avoided. The train may stop while in the 
tunnel and the system wil! continue to operate. The company has 
applied the system to seventy-four cars, and they report that the 
expense of the system is less than one-third the cost of gas. 


Tue record of train accidents in the United States in 
December, given in the Railroad Gazette, includes 92 collisions, 
83 derailments, and 7 other accidents, a total of 182 accidents, in 
which 71 persons were killed and 211 injured. These accidents are 
classified as follows :—Collisions: Rear, 51; butting, 36 ; crossing, 
5; total, 92. Derailments: Broken rail, 9; loose or spread rail, 3; 
broken frog, 1; broken bridge, 3; defective switch, 3; broken 
wheel, 1; broken axle, 4; broken truck, 1; misplaced switch, 12; 
bad switching, 4; cattle on track, 1; landslide, 2; purposely mis- 
placed switch, 2; malicious obstruction, 2; ice on track, 1; man on 
track, 1; unexplained, 33; total, 83. Other accidents: Cars 
burned while running, 1 ; boiler explosion, 2; broken parallel rod, 
1; broken truck, 1; broken axle, 1; broken draw-bar, 1; total, 7. 
Total number of accidents, 182. 


Tue ordinary monthly meeting of the Council of the 
Railway and Canal Traders’ Association was held on the Ist inst, at 
the offices of the Association, Eastcheap-buildings, Eastcheap, E.C. 
Mr. James Duncan in the chair. After the election of new mem- 
bers a report upon the Railway and Canal Bills (private) deposited 
for the ensuing session was submitted, and the Fish-rate Bill and 
the pomees amalgamation of the Hull and Barnsley Railway with 
the Midland Railway were discussed. Further steps in connection 
with the action the Council have determined to take to test the 
legality of preferential railway rates on foreign produce were 
agreed upon, and it was decided to hold the annual general meet- 
ing of the Association on 7th March. The prospects of the promised 
Government Railway Bill were considered, and it was resolved :— 
‘That in the opinion of this Council the re-introduction of the Rail- 
way and Canal Traffic Bill practically in the same terms as were con- 
tained in the Bill of last session will not meet the existing grievances 
of traders and agriculturists, there being no provisions for making 
the bee Commisioners’ Court a cheap and readily accessible 
tribunal and the clauses of the last session's bill relating to undue 
preference of foreign produce and to terminal charges being 
altogether unsatisfactory. ’ 


tions of 
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A paPER cv “The Position and Prospects of Electric 
Lighting in the Metropolis” was recently read by Mr. Wm. Lant 
Carpenter, B.A., B.Sc., before the Middlesex Natural History and 
Science Society. He gave a good deal of information concerning 
the spread of electric lighting, which has been very great during 
the past year or so, though less has been said about it when the 
new industry was in the hands of speculators and company 
promoters, Mr. Carpenter mentioned that ‘“‘the latest develop- 
ment was at the central station at Kensington Court, established 
by Messrs. Crompton and Co. It was the first station in London 
under the Electric Lighting Act, and it was extremely satisfactory 
in its financial results, the shares being now at 50 per cent. 
premium; and the company had decided to apply for powers to 
extend it over a very large area, comprising nearly the whole of 
Kensington, Knightsbridge, Brompton, and a portion of Chelsea, 
probably altogether the richest portion of residential London. The 
ary feature was the small size of the plant and the space occupied 
y it in proportion to the work done. There was a special Kind 
and special arrangement of accumulators, owing to which at present 
the steam engine and — were never ran after midnight. The 
engine employed was Willans’ triple expansion engine. ‘Fhe cylin- 
ders were approximately 6in., 8in., and 12in. diameter. The engine 
drove the dynamo direct at 370 revolutions a minute, and taken off 
the coal bill it burned 34 1b. of coal per electrical horse-power per 
hour. The combined engine and dynamo stood on a space 9ft. by 
4ft. 6in., and there were three of them, each of which gave a 
current of 250 amperes. There were two boilers, by Marshall, of 
Leeds, 15ft. long, 4ft. diameter, which burned from 601b. to 701b. 
of coal per hour, At present there were 1000 lights supplied, and 
500 more were contracted for, all in private houses, each with a 
meter. The farthest house at present lighted was 900 yards from 
the station, and Mr. Crompton believed that he could supply 
houses two miles off. At the Kensington Court station there was 
room enough to supply 20,000 lamps. The charge was &d. per 
Board of Trade unit, which worked out to, if one wished to be 
exact, 0°28 of a penny, which was practically a farthing per lamp 
per hour.” Reviewing the whole of the evidence which he had 
collected, Mr. Carpenter concluded that ‘‘it may fairly be said 
that the electric lighting industry has reached a stage in which the 
prospects of its very speedy development are decidedly good.” 





MISCELLANEA. 


Messrs. Drake and Gorham are extending the electric 
light, at the Royal Society's premises et Burlington House, to those 
of the Society of Antiquaries, the conducting mains being run 
underground. 


A Franco-Rvssian Company has obtained asixty years’ 
concession for taking naphtha from the Caspian to the Black Sea, 
estimated at about a millicn tons ycarly. Works are to be esta- 
blished on the shore of the Black Sea for distilling the naphtha. 


Waite orders for rails ave placed by the Japanese 
Government directly with English houses, those for merchant bars 
are entrusted to continental merchants, though the iron itself is 
English. WNail-rods, however, formerly obtained from England, are 
now imported from France and Belgium. 


Tue first number has reached us of “‘ The Gas Engineer's 
Magazine, a Monthly Review of Light, Heat, and Power.” We are 
informed that ‘the ‘Gas Engineer’ will in future appear as an 
illustrated monthly magazine and review, under the above title.” 
This tirst number promiscs well, and contains some useful articles. 


Tue next examination of candidates by the Association 
of Municipal and Sanitary Engineers and Surveyors for the office 
of municipal and Jocal board engineers and surveyors, will be held 
at the Institution of Civil Engineers, Great George-street, West- 
minster, on Friday and Saturday, the 27th and 28th of April, 1888. 


Tue Board of Trade have given a public intimation 
that an application has been made to them by Mr. Hugh Mont- 
gomery, of Greyabbey, for a provisional order under the Harbours 
Acts of 1861 to authorise the construction of a pier and boat slips 
at Millpoint, County Down, and other works. The proposed under- 
takings will be of great importance to the neighbourhood. : 


M. ve Lesser’s Panama Canal concession from the 
Columbian Government expires in 1892. It is quite possible that 
the Americans, if they care enough about it, may be able to con- 
trol its renewal or extension. M. de Lesseps has no exclusive right 
for his project, and the Nicaraguan Canal is now seriously sup- 
ported, so that as the Americans have money to spare, and France 
is getting tired of spending money on the canal, the Americans 
may yet be large partners in the Panama Canal. 


Wits their annual report or review of the past year, 
Messrs. James McEwan and Uo., of Lombard-street, are publishing 
a time table for the whole year for the Australian and New Zealand 
mails, giving the outward and homeward dates at all the places of 
call. It is givenin a bandy form and ina neat case. It is an 
evidence of the remarkable pitch to which the organisation and 
certainty of ocean travel has been brought that such a table can be 
prepared. 


At the Finsbury Technical College, Leonard-street, 
City-road, E.C., of the City and Guilds of London Institute, a 
special course of four lectures on the mechanical engineering 
involved in the design and manufacture of dynamo-machines and 
motors will be delivered oy Professor John Perry, M.E., D.Sc., 
F.R.S., once a fortnight, on Thursdays at 7 p.m., commencing 
February 16th, together with drawing-office work on the same 
subject on the alternate Thursday evenings from 6 to9 p.m. The 
fee for this course, including drawing-office work, is 63.; and 
apprentices are admitted at half fees. 


Tue Council of the Meteorological Society have 
arranged to hold at 25, Great George-street, Westminster—by 

rmission of the Council of the Institution of Civil Engineers—on 

arch 20th to 23rd next, an exhibition of apparatus connected 
with atmospheric electricity, including lightning conductors, 
photographs of lightning, and damaged objects. Co-operation is 
invited, so as to obtain as large a collection as possible of such 
apparatus. The Committee will also be glad to show any new 
meteorological instruments or apparatus invented or first con- 
structed since last March, as well as photographs and drawings 
possessing meteorological interest. 


A LECTURE was, on the 30th ult., delivered in Bir- 
mingham, in connection with the Instituticn of Civil Engineers, by 
Mr. U. Hunt, M.I.C.E., on ‘‘Gas Manufacture,” in which it was 

inted out that the increasing necessity of larger gasholders had 
led to the bestowal of much attention upon tank construction, 
which had become a_very important branch of gas engineering. 
The tanks at the Windsor-street (Birmingham) Works, which were 
240 ft. diameter and 51 ft. deep, were constructed of brickwork, 
and rendered water-tight by coatings of cement. At the present 
time the largest gasholders in use, viz., those at the Windsor-street 
Works, had each a capacity of about 65 million cubic feet. One is 
in course of erection at East Greenwich which is intended to hold 
about eight million cubic feet. 


Ay interesting example of the value of triple expansion 
engines as compared with compound was exhibited on the Clyde, 
on the trial of the Orient liner Cuzco, which has recently 
been thoroughly renovated, and furnished with new boilers 
working to a pressure of 1501b. to the square inch, and with triple 
expansion engines of the most approved type. The Cuzco is seven- 
teen years old, and has hitherto been regarded as a 12}-knot boat. 
On Saturday she was tried on the measured mile for a six hours’ 
run, when she attained a speed of 16 knots and made upwards of 
75 revolutions per minute. This increase in speed was, a daily 
newspaper correspondent says, accompanied with the usua] economy 
in coal consumption, and the incident is remarkable on account of 
the success with which the power of the new engines has developed 
a high speed in a vessel the model of which is comparatively obsolete. 


A RECENT number of the Annales Industrielles states 
that a mine-shaft is being successfully sunk by M. Alexandre, of 
the Houssu Company, in Belgium, through a stratum of moist sand 
12 m. thick, met with at 70m. depth, by the Poetsch method, 
which consists in freezing the sand, then excavating it like rock. 
In the present case ten iron tubes, with cutting crown, are 
inserted in the sand at about 1 m. interval, penetrating the coal 
below. Into these are put other tubes, through which is passed a 
very cold liquid, to return by the larger tubes—generally chloride 
of magnesium cooled by expansion of amufonia. The sand is 
frozen more than 3 m. round the tubes. It has the appearance of 
a rock harder than the compact chalk of the English Channel 
tunnel ; it is sparkling, and speckled with particles of coal. The 
chloride of magnesium, injected at — 14 deg. C., returns at — 12 deg 
A thermometer inserted 10 cm. in the stratum read - 8deg.. M. 
Poetsch’s method was some time ago applied to making a tunnel at 
a small depth under part of the city of Stockholm, as described 
and illustrated in our pages. 


Ten heads of stamps for crushing the gold have 
been erected at the Mount Morgan Gold Mine, Delgelly, North 
Wales, belonging to Mr. Pritchard Morgan, and operations have 
begun on the gold quartz. Among those present at the early 
experiments conducted by the machinery were Sir Warrington 
Smyth, Chief Inspector of Crown Mines; Mr. George Culley, 
Commissioner of her Majesty’s Woods and Forests; Mr. Lowray, 
secretary of the Commissioners ; Mr. Le Neve Foster, Government - 
inspector of mines; and Mr. Pritchard Morgan. The Times says: 
—‘*These gentlemen saw a quantity of ore being broken out of the 
mine. The general manager of the mine, in his official report, 
states that the result of his first experimental trial was on 625 Ib. 
of ore, which produced 18 avoirdupois ounces of gold. This was 
cast into a bar and presented to Mr. Pritchard Morgan. The 
experiment showed the gold to yield 570z. avoirdupois to the ton 
of 20001b. In another test the quantity of ore amounted to 1354 1b., 
which produced two bars of gold equal to 45 0z., being at the rate 
of a little over 67 0z. of gold to the ton. 
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LEACH’S IMPROVED FLEXIBLE FIRE-BOX 
STAY. 

Ovr illustrations represent an improved form of flexible stay, 
the invention of Mr. W. Leach, boiler-maker foreman, Ajmere, 
Rajputana, India. The flexible portions consist essentially of 
the wrought iron—in lieu of cepper—stay, S, Figs. 1, 2 and 4, 
with a head forming a portion of a sphere on the inner side. 
A wrought iron bush, A, screwed into the boiler shell, and formed 
to receive the head of the 
stay, and a copper seating, ¢, 
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given better results. The armature was made of fifteen plates, 
each Sin. thick and 1lin. wide, or 82 square inches cross section, 
and should have been at least twice as heavy, as also should 
have been the pile of rails that connected the guns at the breech. 
Nevertheless, the power of the magnet was enormous, as will be 
seen from the line of four 15in. shells suspended from one of 
the guns, and from the fact that it required a strain of 20,600Ib. 
to remove the keeper, when the current was on. The current 
was furnished by a 20-arec light Weston dynamo. The lines of 
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PIERS AND ROADS COMMISSION, IRELAND. 
Tus Commission was formed for the purpose of carrying out 
the works provided for by the Poor Relief (treland) Act, 1886. 
The Commission consisted of Mr. C. T. Raddington, Colonel 
Frazer, R.E., C.M.G., and Mr. Pierce Mahony, M.P., and the sum 
of £20,000 was placed at their disposal to carry out works, &c., 
and relieve the distress then existing off the west coast or Lre- 
land. The works have been lately nuished, and a report pre- 
sented to the Lord-Lieu- 
tenant. From this we learn 





between the head of the stay 
and the seating in the bush. 
A cap, B, is added to prevent 
the escape uf any steam that 
may escape through the 
joint. The whole forms a 
gas- bracket joint, giving 
treedom to the stay to swing 
for some distance in every 
direction. Fig. 3 shows the 
invention as applied to rvof 
and side stays in a flat- 
crown boiler. Fig. 5 shows 
the application of the stay 
to an arch-crown boiler, with 
Leach’s crown-arch; and 
Fig. 4 the simplified socket 
for the same. These stays 
have been in use for over 
three years on the Rajpu- 
tana Malwa Railway, and 
upwards of 20,000 of them 
. have been put in to replace 
the copper stays—which give 
continued trouble — with 
most successful results. 





MAJOR KING’S 
GREAT MAGNET. 


AN interesting magnetic 
experiment on a large scale 
has lately been made at 
Willets Point, New York, by 
Major W. R. King, of the 
Engineer Corps, U.S.A., con- 
sisting in the conversion of 
a pair of great cannons, each 
weighing over 20 tons, into 
an electro magnet. 

We are indebted to Major 
King for some excellent pho- 
tographs of his remarkable 
apparatus, from which we 
have prepared the accom- 
panying engravings. In one 
of the illustrations is shown 
a string of liin. shells, 





A GREAT ELECTRO MAGNET. 


numerous small works have 
been carried out, consisting 
of “‘harbours or landing- 
places in exposed situations, 
built of concrete, and useiul 
for fishing purposes specially 
in districts where no shelter 
for boais at present exists. 
Harbours or landing-places 
in sheltered places built 
of dry stonework, generally 
with cemented copings, and 
useful for turf, seaweed and 
other local traffic ; small 
piers of strong dry stone- 
work, with cement coping; 
quays of strong dry stone- 
work, with cemented coping ; 
slips of concrete; rack 
clearances at entrances ; 
causeways, connecting large 
islands with the mainland; 
bridges on public roads; 
roads completed or im- 
proved,” 

The total number of works 
carried out amounted to 
sixty-four. The piers and 
other seaworks generally 
consisted of concrete faced 
with large undressed stone, 
which made strong and cheap 
work, Bridges were made 
of concrete or concrete abut- 
ments with rolled joists and 
concrete floors, the chief 
object being to employ the 
unskilled labour. The works 
were placed under the charge 
of twelve resident engineers, 
each having under his charge 
from three to ten of these 
small works, according to the 
facility for inspecting them. 
Labour was paid for at the 
rate of from 1s, to 1s. 4d. per 
day. A large proportion of 
the money in works of this 


each weighing 3201b., suspended by the magnetic force. force were very appreciable when a piece of iron was held in the , class does not find its way into the pockets of the distressed 
The wire used, we understand, was an old torpedo boat | hand 5ft. or 6ft. distant from the poles, and some very interest- people; the causes are that complete sets of plant are 


cable, consisting of forty small insulated wires, forming a 
cable Zin. in diameter. Major King gives us the follow- 
ing additional particulars:— “I have not completed all the 
experiments I intend to make, but owing to the lateness 
of the season the apparatus has been laid aside for the 
present. The guns were 15in. Rodmans, weighing 50,000 lb. 
each, so that the entire mass of iron, including guns, carriages, 
armature, &c., must weigh about 130,000]b. The length of 
insulated wire in the six coils was eight miles, and it was coupled 


in parallel on each gun and the guns in series. There was not | 


ing points were noticed, among which was a neutral point about 
74in. from the face of the muzzle of each gun. Small pieces of 
wire were projected outward with considerable velocity, and 
then drawn back after reaching a point some 2ft. from the 
muzzle. Watches were, of course, stopped when accidentally 
brought ne r the guns.” —Scientific American. 








Tue Gottenburg Chamber of Commerce notifies that 


wire enough on hand to give the length called for by theory, and | the harbour is now open to steamers and sailing vessels throughout 
it is quite probable that a different torm of coupling would have | the year—thanks to the ice-breaking vessel, 


. 


| peeded for each work, as they must be going on at once, 
| cement must be used as the labour is unskilled, and concrete 
was the only masonry it could build. Supervision had to be 
relatively great, as small works require 4 greater proportion than 
large works. The works were situated in out-of-the-way places, 
and often on islands only accessible in fine weather. The works 
completed have been a great convenience to the poor people for 
| purposes of fishing, drawing seaweed, turf, &c. The Com- 
| missioners devoted themselves to the works without remunera- 
| tion. 
| We shall give fuller details concerning some of these and 
other works in an early impression. 
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AN EXPLODED TRACTION ENGINE. 





AN EXPLODED TRACTION ENGINE. 





THE engraving above illustrates a traction engine after its ex- 
plosion, which took place at about 10.30 p.m. on the 2nd of 
November, while the engine was standing on a part of the high 
road leading from Ely to St. Ives, in the parish of Thetford, 
Cambridgeshire. The boiler was owned by Mr. William Burkitt, 
who carries on business as an engineer at Haddenham, Cam- 
bridgeshire. James Salmons, the steersman, was fatally injured, 
having been struck on the head by some 
portion of the machinery. He was re- 
moved to a neighbouring inn, where he 
died on the 4th. Two other men, John 
Thaxter, flagman, and John Kidd, driver, 
were slightly injured. 

The barrel of the boiler, from centre to 
centre of circumferential rows of rivets, was 
5ft. 8hin. long, and its diameter was 2ft. 5in. 
externally. It was formed of two plates, 
and was attached to the smoke-box tube- 
plate by means of an angle-iron, fitted out- 
side the boiler. The fire-box casing was 
3ft. 7in. long, and 4ft.2in. high. The inner 
fire-box was 2ft. 10}in. long, 2ft. 34in. wide, 
and 3ft. lin. high ; its crown was supported 
by three bridge-stays, 3}in. deep by 1}in. 
thick, placed longitudinally, each carrying 
five bolts. The sides of the fire-box were 
stayed 54in. by 54in., by fin. studs, screwed 
into the plate and having their ends slightly 
rivetted over. The foundation ring was 
formed of a bar in section, 24in. by 1fin. 
The boiler was entirely of iron, and all the 
joints were lap and single-rivetted, the 
diameter of the rivets being in. and the 
pitch 2in. Two jointed stays tied the front 
to the back of the boiler in the steam 
space. These were secured at the front ends 
by nuts and at the back by pins, through 
brackets, the latter being rivetted to the 
plate. The thickness of the barrel appears 
to have been yin, originally; it is re- 
duced, near the bolster-plate, to jyin. at 
the thinnest part, and, locally, at the edge 
of the manhole, it is much wasted, but 
generally the boiler is not much worn. 
The top of the fire-box casing appears to 
have been yin. thick, and its sides in. The 
inner fire-box appears to be Zin. thick, the 
smoke-box tube-plate yin. thick, and the 
thickness of the fire-box tube-plate in. 
A dome, about 16in. in diameter and 20in. 
high, was flanged at its base and rivetted 
to the crown of the fire-box casing. The 
tubes, twenty-nine in number, were 23in. 
diameter, externally. 

The mountings consisted of :—One 2,';in. 
safety valve, loaded by means of a lever and spring balance 
(graduated to 60 lb.); one steam pressure-gauge, marked “ Hunt 
and Mitton, Birmingham,” graduated to 1001b., by 5b. inter- 
vals ; one steam whistle ; two test-cocks ; one glass water-gauge 
with the usual fittings ; one butterfly valve, attached to the 
dome to enable the supply of steam to the cylinders to be 
regulated, 





A manhole, 13in. by 10in., with its major axis placed longitu- 
dinally, was cut in the barrel of the beiler, and there were three 
wash-out plugs screwed into the lower part of the fire-box 
casing. A handhole, 4in. by 2$in., was cut in the smoke-box 
tube-plate, a little above the tubes. 

The boiler has been in the possession of the present owner 
since April, 1884. He purchased it from Mr. William Thomp- 
son, of Upwood, but this gentleman never used the boiler, and 
owned it for about a month only, having bought it from the 
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history of the boiler is available. The following is a statement 
of the repairs, &c., done to the boiler and fittings by the 
present owner :—“1885, July : One new front-plate; part new 
saddle-plate up to barrel of boiler; two new side-plates; one 
new foundation-ring; one new fire-box with all new stays; 
fifteen new tubes; one new water-gauge, complete; two new 
water-gauge cocks: one new steam-gauge. 1887, July: Nine 
new tubes. All tubes drawn, cleaned and re-fitted: one new 
smoke-box ; one steam-gauge.” 

The Board of Trade Inspector states that 
the boiler appears to have first given way 
at the manhole, which was wrongly placed ;' 
the shell was not in any way strengthened 
to compensate for the weakness at that part. 
The barrel-plating was blown away from the 
remainder of the boiler, and was torn and 
broken into seven portions. Part of the 
saddle-plate was forced over the stay- 
heads, and the angle-iron, by means of 
which the attachment to the smoke-box 
tube-plate was made, was torn through the 
rivet-holes in its vertical flange. The largest 
fragment of the barrel-plating was hurled 
about 90 yards from theengine, and the others 
were also blown for considerable distances. 
The engine wheels, &c., were damaged, and 
the tubes were bent and twisted as shown 
by oursketch, which represents the appear- 
ance of the boiler after the explosion. 

The explosion resulted from excessive 
pressure, the accumulation of which was 
consequent on the safety-valve having been 
rendered inoperative by the driver. 





STEAM-PUMP FACTORY FIRE 
ENGINE. 


THE accompanying engraving illustrates 
a novel arrangement of steam pump manu- 
factured by Messrs. Hayward Tyler and 
Co., cf London and Luton. The steam 
cylinder has the firm’s well-known steam- 
moved valve, without tappets or auxiliary 
valves, giving a fast or slow stroke as 
required, and perfectly steam-cushioned at 

a the ends when running fast. The pump is 
fitted with india-rubber ball valves in gun- 
metal cages, which work silently at the 
highest speeds and scarcely wear out at all. 
One of these pumps has been put down 
for Messrs. J. Ambler and Sons, Luddenden 
Foot, and after full trial for some time they 
write, “It gives us entire satisfaction. It 
is seldom we work it above 1201b. pressure 
—with a boiler pressure of 701b.—which gives 
us a continuous supply for four 3in. jets 





Woodwalton Drainage Commissioners, by whom it had been | four storeys high. Of course it works quite as well at 140 Ib. to 
worked at a pressure of from 40 to 50 1b. The Commissioners | 160 Ib. pressure, with a larger proportionate delivery of water.” 
obtained it in 1876, second-hand, from Messrs. Barford and | There is also one at Morgan’s Crucible Company, Battersea, 


Perkins, Peterborough, for the sum of £130, and it had pre- | 


working under very difficult conditions. The system of using 


viously been owned by Mr. Attenborough, Sawtry, who states | fire engine steam pumps in factories appears to be growing in 
that he purchased it second-hand, and sold it about eighteen or | favour. In cotton mills especially the progress of a fire is so rapid 
twenty years ago, No further information concerning the | that there is no time allowed for the arrival of extraneous aid. 
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ON ALTERNATE-CURRENT TRANSFORMERS, 
WITH SPECIAL REFERENCE TO THE BEST 
PROPORTION BETWEEN IRON AND COPPER.! 

By Gispert Kapp. 

THE principle on which all induction coils, and therefore all the 
different forms of alternate-current transformers, depend is that 
of a magnetic circuit interlacing with an electric circuit. In its 
simplest form this relation can be represented by two rings threaded 
through each other—Fig. 1—one representing the electric circuit 

coloured red in the diagram to indicate the copper wire—and the 
other the magnetic circuit—coloured blue in the diagram to indi- 





cate the iron core.2 Modern transformers have all a closed 
core, so as to compel, as far as possible, all the lines of | 
the magnetic cirevit to pass through the electric circuit, 
which consists of a primary and secondary coil; but they 
differ from each other in the particular manner in which the | 
circuits are arranged, with a view to attain the following objects: — 
Reduction of the length of the two circuits, reduction of the weight 
of materials employed, ventilation, facility of manufacture and 
repair, efficiency of insulation, and reduction of cost of manufac- | 
ture. Omitting for the present those considerations which more | 
nearly concern the practical manufacture, we may divide trans- | 
formers broadly into two classes—one in which the copper coils | 
are spread over the surface of the iron core, enveloping the 
latter more or less completely ; and the other in which the core is 
spread over the surface of the copper coils, forming a shell over 
the winding. I propose to call the furmer “core transformers,” 


Fig. | 





and the latter “shell transformers.” A familiar example of the 
first class is the armature of an ordinary Gramme dynamo, whilst 
the particular type of transformer introduced by Mr. Zipernowski 
may serve to illustrate the second class. They are represented 
in the wall diagrams—Figs. 2 and 3—the copper being coloured 
red and the iron blue. It is evident without mathematical investi- 
gation that, whatever may be the proportion between the external 
and internal diameter of the ring, the electric circuit must be shorter 
than the magnetic circuit in the Gramme ring or core transformer, 
whilst the opposite must be the case in the Zipernowski ring or 
shell transformer. When, a few years ago, this type was intro- 
duced, it was, on account of its short magnetic circuit, generally 
believed to be an immense improvement upon the Gramme ring ; 
and I have heard it stated that with the Zipernowski outside core 
absolute perfection has been reached, since *‘ every inch of copper 
wire contributes to produce electro-motive force.” I propose 
presently to lay before you a short investigation into the relative 
merits of the Gramme and Zipernowski rings, and also into the 
best proportion of copper to iron in either; but before entering 





into this subject I would submit a few theoretical considerations, 
so as to obtain a basis for this investigation. 

Since the electro-motive force developed in the secondary circuit 
is proportional to the co-efficient of mutual induction between that 
and the primary circuit, and since self-induction tends to produce 
lag and so reduce the output of the apparatus, it is obviously 
advantageous, both for efficiency and output, to so arrange the 
coils that their co-efficient of mutual induction should be a maxi- 
mum for the given co-efficients of self-induction in the primary and 
secondary circuit. According to a well-known law, the maximum 
value which the co-efficient of mutual induction can have is 
equal to the square root of the product of the two co- 
efficients of self-inductivn; and the necessary and sufficient 
condition for obtaining this maximum is that the same number 
of magnetic lines of force should pass through both circuits. In 
other words, the whole of the flow of force should take place 
within the core, and no free poles should be formed. This con- 
dition can easily be fulfilled by a suitable arrangement of the two 
circuits in close proximity, and as a matter of fact, is fulfilled in 
all modern transformers. We shall therefore assume that the 
same flow, F, of magnetic lines of force passes through both 
circuits, and that the electro-motive forces produced in the two 
circuits bear to each other the same proportion as their respective 
number of turns. We shall further assume that the electro-motive 
force impressed on the terminals of the primary coil, or the 
current sent through it, is a simple sine function of the time— 
in other words, that the electro-motive force developed in the 
armature of the dynamo is such a function. Whether the latter 
condition is generally fulfilled by modern machines I am unable 
tosay; but I believe that the presence of a transformer in the 
circuit has the tendency to smooth down any deviations from a 
true sine curve should they occur in the armature, and, further, 
that a curve of E.M.F., of whatever shape, produced by a machine 
will, after filtering through two or three transformers, come out as 
a true sine curve. It would be of value if someone having the 
necessary mathematical attainments would investigate this point ; 
but for our present purpose it is sufficient to assume that the 





1 Paper read before the Society of Telegraph Engineers and Electricians. 
2 The reader will readily understand from the engravings which part 





is copper and which iron, although not coloured like the wall diagrams 
referred to by the author of the paper. power : 


electro-motive force produced by the machine follows with fair 

approximation a simple sine function, and that the deviations are 

unimportant. This assumption has up to the present been made 
by all who have investigated the subject of transformers. 
Let, in the following : 

« represent the number of complete cycles performed per second ; 

F a »» flow of force in C.G.S. lines ; 

B .. sy Maximum inductions (crest of wave); 

T ue » number of turns in the coils, the indices 1 and 2 
being used to distinguish the primary from 
the secondary coil ; 

E ss s, Maximum electro-motive forces (crest of wave) in 
volts, the indices 1 and 2 being used to dis- 
tinguish the primary from the secondary coil ; 

e=aJu »» average electro-motive forces ; 


I . ss; maximum currents ; 
t= ,/f »» ‘Average currents ; 
L - »» length of the magnetic circuit in centimetres ; 
a aK »» area of core available for the tlow of lines in square 
centimetres ; 
L . 3 
R= »» magnetic resistance of the core ; 
a 
“ ne », its permeability; 


the electric re-istances ; 


. : 
| then we have the following well-known relations : — 


" -! 3. E T 
BaF, pohiettlO-). pb _osarei0-3; "= 7, 
a R Kk 7 
Calling er; and e2 the average electro-motive forces at the 
primary and secondary terminals respectively, 
eta Hey t+ ry tls ees = by — Fe te 


Fig. 3 
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When a transformer is at work we have the following phe- 
nomena :— 

1, A wave of impressed primary electro-motive force. 

2. A wave of counter electro-motive force in the primary coil, 
but not exactly coinciding with the impressed. 

3. A wave of primary current not coinciding with either. 

4, A wave of magnetisation lagging behind the primary current 
wave by something less than a quarter period. 

5. A wave of electro-motive force, in the secondary coil lagging 
behind the magnetisation wave by a quarter period. 

€, A wave of secondary current, coinciding with the former (5) 
in period if the external circuit contain no self-induction—-a 
condition approximately fulfilled where the current is only used 
for lighting glow lamps. 

The problem now is to find what relations exist between these 
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different waves as regards their relative positions and magnitudes, 
At first sight it may seem that this would prove a very difficult 
problem ; and if an algebraic solution be attempted it is, in fact, if 
not very difficult, at least enormously complicated ; but it is easy 
to treat the matter geometrically in a very simple way. As this 
method has already been published some time ago, it will not 
be necessary to demonstrate it, and I shall limit myself to a brief 
description, pointing out a modification of the original method 
by which the energy dissipated in magnetising the core can be 
taken into account. It will be seen from the above equations 
that F and E are proportional. Consequently, if we know what 
electro-motive force is to be put on the primary terminals of 
a given transformer, we also know with very close approximation 








what the induction and total flow of lines will be. If it were not 
for tie slight disturbing influence of the resistance of the primary 
coil, we would know these data exactly. But the loss of electro- 
motive force by resistance can, for obvious reasons, only be trifling: 
and will in most cases be settled beforehand. We can therefore 
determine F with perfect accuracy, and from the constructive data 
of the core also the exciting power (#1) which will produce this 
flow. It will be shown presently that it is inexpedient and un 
economical to work transformers with a high ibeetion, and we 
may therefore regard the permeability to be constant for all points 
in the — In this case 7 I and F must at all times be propor- 
tional. Let, in Fig. 4, the circle represent the effective exciting 
power which we assume to coincide with the maynetisation, so that 
the projection on the vertical of the radius OP as it revolves 
clockwise, round O represents the effective exciting power in 
ampére turns, and, to a different scale, also the flow of force at any 
instant. The line representing the current in the secondary must 
evidently lag behind O P by a quarter cycle, and can be calculated 
from the formula for E,, and from the resistance of this circuit, 
This gives us O I,, the maximum exciting power due to the second- 
7 coil alone. By erecting a vertical on OP in P, and making 
PI, =O 1,, we find the line O1,, which represents in position and 
magnitude the maximum cxciting power due to the primary coil 
alone. ‘This gives us also the primary current, and we can now deter- 
mine the loss of electro-motive force due to the resistance of the 

rimary coil. Let O R, represent this in direction and magnitude. 

he counter electro-motive force in the primary must evidently be in 
advance by a quarter period over the magnetisation ; that is to say, 
it must be represented by a certain length on the line OY. Its 
amount can be calculated from the formula for E,. Let O E, 
represent it to the same seale as was used for O hy: then the 
—" O R, En E, gives us at once the point Er: and 
ine O Ea, which represents in position and magnitude the 
maximum electro-motive force impressed on the terminals of the 
primary coil, and a is the angle of lag of current behind impressed 
electro-motive force. ‘The work done on the primary coil is found 
by the well-known formula 

W,= yh : cos. a; 
W, = i; en cos. a 
That is to say, the true work is equal to the product of the 
apparent work, as measured by a dynamometer and voltmeter, 
and the cosine of the angle of lag, If the apparatus were supplied 
with current at a constant and unidirected electro-motive force 
the apparent and the true work would be equal, and the ratio J 
cos, a 

indicates how much larger must be the capacity of an alternate- 
current plant to do the same true work as a continuous-current 
plant. propose therefore to call cos, a the ‘‘ plant etliciency ” of 
the transformer. 

It was stated above that transformers should be worked at a 
comparatively low induction. This might seem at first sight a 
retrograde step, since with dynamo machines considerable gain in 
efficiency and output has resulted from adopting an induction up 
to 20,000 and more ; but by reference to Fig. 4 one of the reasons 
why a low induction is preferable wiil be at once apparent. 
Suppose that the line O P represents the limit to which the induc- 
tion may be pushed without diminishing the permeability ; then, 
if the same transformer be worked at double the electro-motive 
force, we would require an exciting power not only twice, but 
many times as great as previously. This would bring the point P 
considerably to the left without increasing the length of the line 
P1,. It would also increase the length of the line O I,—that is, 
the primary current—and therefore the heat generated in the 
primary coil, whilst the angle of lag would become greater and 
the plant efficiency smaller. Similar results would follow from an 
increase in the magnetic resistance of the core, or from the 
omission of a core altogether. An early type of transformer made 
by Messrs. Gaulard and Gibbs had no iron core, and therefore no 
well-detined magnetic circuit ; but as the primary spirals alter- 
nated with the secondary spirals our previous assumption regard- 
ing the coefficient of mutual induction remains valid, and the 
above formule and graphic method could be applied to this 
apparatus if we knew what value to assume for the resistance of 
the magnetic field. This, however, wedo not know; but the case 
is of no importance at present, as transformers without iron cores 
have become obsolete. I only mention this early apparatus because 
the experimental investigations of Dr. Hopkinson and Professor 
Ferraris* have proved that there is a considerable difference 
between the apparent and the true work ; that is to say, the point 
P must have been a considerable distance to the left, making the 
plant efficiency small. In modern transformers the point P lies 
so close to O that the plant efficiency may reach as high as 99 per 
cent., so that the difference between om and appare.t work sup- 
plied to the apparatus when giving full output becomes trifling ; 
and for a practical determination of efficiency the readings of 
measuring instruments on the primary and secondary circuit may 
be used, with only such corrections as may be applied from the 
diagram. 

A high plant efficiency is, however, not the only reason why 
transformers should be worked at a low induction. A far more 
important reason is the heating which takes place in the iron of 
the core if this be carried rapidly through cycles of intense 
magnetisation. This heating is not due to eddy currents— 
although these currents in a badly-designed core would produce 
the same effect—but seems to be the result of what may be 
termed dissipation of energy by molecular friction or hysteresis. 
The energy dissipated per cycle per cubic centimetre increases in 
more than simple ratio with the induction, and it seems also to 
increase as the periodic time decreases. As yet very few experi- 
ments have been made to determine the hysteresis for different 
samples of iron, the most important data published being those 
given by Professor Ewing and Dr. Hopkinson in the Philosophical 
Transactions, Part I1., 1885. Professor Ewing distinguishes between 
static hysteresis—slow period—and viscous hysteresis—quick period 
—but the experimental data refer only to the former, According 
to Dr. Hopkinson, the energy required to carry one cubic ceunti- 
metre of annealed wrought iron through a complete cycle of 
induction equal to 18,251 lines is 13,356 ergs, and for hardenod 
tungsten steel with an induction of 14,480 lines the energy 
reaches 216,864 ergs. Professor Ewing found that with very soft 
annealed wrought iron and B = 13,190 the energy dissipated by 
hysteresis was 9300 ergs. He also tested annealed iron wire by 
carrying it through lower cycles ; and as the results are of vey 
great importance in the construction of transformers, they are 
given herewith :— 


Induction. Energy. 
ee Gs ws AP 24 94. 49 a8. 26 pe oe 4lo 
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ee vc oe Me val Ghorwa? OF Gem og ed oi Tee 
ess. is: sgiiter, . dts’ dle. “aeS El an at: 08 anmicpeneueene 
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inn da! as ba anh AS we Se oe as ee Se 
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15,560 ». 10,040 


These figures refer to static hysteresis, As regards viscous 
hysteresis, no experiments have been made; but in the case of 
B = 8500 and x = 80 Professor Ewing estimates the energy 
dissipated per cycle at 5000 ergs, or 32 per cent. above that of 
static hysteresis. When applying the figures of the table to 
transformers it may therefore—until further experiments have 
been made—be advisable to add from 30 to 40 per cent. to the 
energy there given. Thus, if an induction of 18,000 be adopted, 
the energy dissipated would amount to 18,000 ergs per cubic 
centimetre per cycle ; and with 80 cycles per second this corre- 
sponds to ‘144 watt per cubic centimetre of core. It would 


oe Ricerche Theoriche e Sperimentali sul Generatore Secondario Gaulard 
e Gibbs,” by Galileo Ferraris, Turin, 1885, 
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evidently be extremely difficult, if not altogether impossible, to 
provide cooling surface enough for this rapid generation of heat, 
and hence it is necessary to work at a lower induction, the exact 
amount to be determined for each transformer by the cooling 
surface of the core and coils, and by the heat generated in the 
coils themselves. So far, then, theory points to the necessity of 
low induction, As regards practice, I believe the makers of trans- 
formers have already found out that it does not pay to press 
the iron magnetically too hard. My own experience was at least 
in this direction, In the first transformer which I designed 
jointly with Mr. W. H. Snell, and which is on the table, we 
worked at an induction of 20,000, and there were produced 
two very undesirable results. In the first place, the core 
heated to such a degree that continuous work was out of the 
question ; and, in the second place, the apparatus emitted a most 
unmusical sound, and it was evident that on this account alone it 
was not fit for practical use. The sound may have been partly due 
to the employment of wood for the framework, but we believed 
that the high induction was principally the cause, and by dropping 
the electro-motive force so as to get an induction of 15, we 
found that these evils were lessened. We then constructed 
another transformer, in which the induction was reduced to 10,000. 
This transformer is also on the table. In it the sound was sup- 
pressed, but the temperature still rose by about 30 deg. C. when con- 
tinuously at work, ’e have, therefore, in a later design, adopted 
astill lower induction, Although it is possible to reduce in this 
manner the amount of energy dissipated in the core, this waste cannot 
be entirely prevented, and musttherefore be taken intoaccount when 
determining by the aid of the diagram and working conditions of 
the apparatus. For this purpose it would, strictly speaking, be 
necessary to know, in addition to the total energy dissipated per 
complete cycle, also the rate of dissipation at each point of the 
cycle—a knowledge which we do not possess. It seems, however, 
reasonable to assume that the rate of dissipation of energy by 
hysteresis follows the same law as the rate of dissipation of energy 
due to eddy currents—that is to say, that it is proportional to the 
rate of change of induction. When the induction passes through 
zero the rate at which heat is generated would be a maximum, and 
this would gradually diminish to zero as the induction approaches 
its positive or negative maximum. On this assumption we can 
imagine eddy currents substituted for hysteresis ; and in an iron core 
perfectly devoid of the latter property—that is, infinitely soft- 

the same amount of heating could be produced by imperfect sub- 
division, or, better still, by subdividing it perfectly, but wrapping 
round it a closed conductor of such a resistance that the heat 
generated in this conductor equals that dissipated by hysteresis in 
ordinary iron, For the ordinary transformer consisting of a per- 
fectly subdivided core of iron not infinitely soft and a primary and 
secondary coil, we would substitute an imaginary transformer con- 
sisting of a perfectly subdivided core of iron free from hysteresis, a 
primary coil, a secondary coil, and a third closed coil of suitable 
resistance. The current in this third coil would coincide with 
that in the secondary coil, and its exciting power would be added 
to that of the secondary coil. For example, let the volume 
of iron affected by hysteresis in a particular transformer be 1000 
cubic centimetres, and let the energy of hysteresis be 5000 ergs: 
the total energy “—e x would, with 80 cycles per second, 
amount to 40 watts. If the electro-motive force produced in the 
secondary coil be 100 volts, then our imaginary third coil would 
have either the same number of turns as the secondary coil and a 
resistance of 250 ohms, or it might have half the number of turns 
and a resistance of 62°5 ohms, or any other combination giving 
the same loss of energy. The mean value of the fictitious exciting 
power would in all cases be the same, namely, the number of 
turns in the secondary coil multiplied by ‘4 ampere. Let, in 
Fig. 5, O H represent the maximum value of this exciting power 
due to hysteresis: then the total exciting power tending to 
demagnetise the core, and which must in a certain measure be 
balanced by the exciting power of the primary coil, is represented 
by the length O1—being the sum of OH and H1,, where HI, 
equals OI, of Fig. 4—and the point I, will be pushed higher up as 
compared with Fig. 4. The net result of this alteration is an in- 
crease in the amount of energy which must be supplied to the 
primary coil. It is thus possible to include the effect of hysteresis 
in the geometrical method of representing the working conditions 
of a transformer. I have dwelt at some length on this question 
because, notwithstanding its apparently somewhat abstruse 
character, it is really of very great practical importance. In 
some transformers the heat generated in the iron core is in excess 
of that generated in the copper coils, even at full output. Now, 
where transformers are placed in parallel between high-potential 
mains, it is, for obvious reasons of safety, not advisable to allow 
customers to handle a switch on the primary circuit, and the cur- 
rent must therefore be on, whether lamps are being lighted from 
the secondary or not. When the supply is continuous, as it obvi- 
ously must be in a general system, the cyclic changes of magnetism 
in the core of every transformer will be kept up day and night; 
and the question of heating becomes of far greater importance than 
is the case in dynamo machines, which, as a rule, are only worked 
for a certain number of hours per day, 


(To be continued.) 








LETTERS TO THE EDITOR. 
(Continued from page 108.) 


TIDAL ESTUARIES AND THE BAR OF THE MERSEY. 


Sir,—Every seaman will perceive at a glance that Mr. Boult is 
an amateur in the matter of tides. He says I confuse tides and 
tidal currents. I must say here, currents are not tidal streams, 
Currents are produced by other causes than the tidal wave ; but 
tidal streams are the direct results of the tidal wave, I have 
clearly stated the difference between the tidal wave and the tidal 
stream in my last, and I will not waste your space by repeating the 
recognised explanation. Before going into the set of the various 
tides, at the several divisions of time of flood and ebb, in the 
Irish Channel, I will say, for the benefit of general readers, that 
the fact of it being high-water at about the same time in various 
parts of the Irish Sea is a positive proof that a vast body of water 
is poured into it. Water is practically incompressible ; and we 
are quite sure it is not lifted off, the bottom by any means, and as 
it is raised over a vast area to many feet above low-water level, it 
is quite certain that there must be a considerable influx of water. 
The experiment (!) with the trough and horizontal slide is childish 
in the extreme, for the earth is not a plane, but a revolving globe, 
acted upon by various complex forces, Even if we take that won- 
derful heaping up of the water in mid-ocean known as the tidal 
wave, we cannot call it force, but the result of, and carrying a 
force. Have you ever seen those gutta-percha balls used by sur- 
geons as cupping instruments? They squeeze the ball, and place 
the hollow on the flesh ; as the ball fills with air, it draws up the 
flesh intoa congested lump. You might just as well call this lump 
force as call the tidal wave force. 

We are, however, drifting into an idle discussion, and right away 
from our subject, ‘‘Tidal Estuaries and the Bar of the Mersey.” 
I think it must be quite evident to anyone who has not a pet 
theory, that it is the effect of the tidal wave in the Atlantic that 
causes the water to flow into the Irish Sea from the north and 
south simultaneously, and that there is nothing like an ‘‘un- 
affected” tidal wave in the narrow waters of the Irish Sea. The 
tidal wave must travel at a vast and fixed uniform rate that does 
not in any way correspond with Mr. Boult’s ‘‘fifty miles” an hour. 
I have already spent more time than the subject is worth in study- 
ing the sets of the tides in the Irish Sea, which have nothing what- 
ever to do with the Bar of the Mersey, which is simply formed by 
the waves “flopping” the sand against a resisting medium of the 
requisite force, Just as bars are formed of sand by the wind, a 





few feet to windward of a boat lying on a sandy beach at right 
angles to the direction of the wind, the sand does not blow against 
the boat, but forms a bar a few feet from it. Between Harwich 
and the Naze is Hamford Water, a natural harbour. At certain 
hours of the flood and ebb a bar forms at the entrance; as the flood 
gains strength the bar is knocked into the harbour—in fact, as a 
bar it disappears. As the ebb gets weak, the bar forms again. It 
is formed ane the in-rolling waves and the outcoming tide balance 
each other. Just as the bar of sand is formed by the wind, 
checked by the boat, Hamford Water is gradually filling up. This 
proves that the bar is not formed by the backwater, 

Mr. Boult’s deltaic island for the mouth of the Mersey is to an 
Anglo-Saxon, instead of Greek, nothing more than a ‘harbour 
knowb,” the most shifty, tiresome thing you can deal with. There 
is no telling what might be the resylt of cutting a channel through 
the rock. When I was at New Brighton last August I saw con- 
siderable accumulations of sand on the Cheshire side of the river 
to seaward, ‘This sand would be quickly through the cutting in 
the rock. 

I thought on Saturday of making an elaborate set of tables, 
showing the set of the tides, at each hour of the flood and ebb, in 
the Irish Channel. I have thought since that there is no reason 
why I should undertake such a task ; and even if I did, you might 
not care to publish them, and then my labour would be lost. 

Mr. Boult is evidently completely in a fog, and has been 
misled by what he has heard of the tides to the south of Scilly, 
which are quite different to those to the north. To make this 
clear at a single glance, I have sent you a map of the British Isles, 
on which I have pencilled three arrows, thus, ~ These arrows 
show the direction in which two light-vessels swing at high water 
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at Liverpool. The vessels are the Seven Stones, near Scilly, and the 
Salters light-ship, Ireland. The third arrow shows the direction 
of the stream at the Smalls Lighthouse, off St. Bride’s Bay, during 
the last two hours of the flood at Liverpool. The four arrows, o—- 
are a different set, and would be better shown on a separate chart 
to avoid confusion, When the tide is fairly running to the south 
in the Irish Channel, it is met by another tide on the parallel 
51 deg. running north ; both tides then turn cast and then run into 
the Bristol Channel. These tides are indicated by the four 
arrows, o—~ Eastward of a line joining Scilly and the Tuskar, 
while the water is falling at Liverpool it is running to the east into 
the Bristol Channel. 

The water rises 24ft. at Milford Haven—the entrance—13ft. 
at Aberystwith, and 16ft. at Carnarvon, and Holyhead. It is 
H.W.F.C, at Miiford 5.56, and Holyhead 10.11, Aberystwith 7.31, 
about an hour and a-half later than at Milford, as the tide is 11ft. 
higher at high water at Milford Haven than it is at Aberystwith. 
And supposing that it begins to ebb at Aberystwith directly after 
high water, the tide has only fallen 6ft. at Milford, consequently 
the tide at Aberystwith has a heap of water to the south of it 5ft. 
high, instead of an inclined plane sloping to the Scilly Isles, as Mr. 
Boult makes out. Ihave only time to jump to the north passage 
for a moment, where between Glenarm and Port Patrick the 
northern tide thunders in a boiling torrent over the Maidens. I 
think it is a great pity that Mr. Boult did not consult some pilot 
or fisherman before promulgating his theory. 

It appears—I say no more than it appears—that the heaping up 
of the water in the Irish Sea, and especially off Milford Haven, is 
owing to the ebb being penned in the Irish Sea by the opposing tide 
from Scilly. The three 4— are set correct magnetic on the map, 
variation 21 deg. west. 

In mid-ocean there is no stream on either side of the crest of 
the tidal wave, which passes on, like many mighty things, unseen 
and unfelt, till it strikes a coast. Then the force is felt of a vast 
mass of water raised above its proper level. Science says that the 
height of the tidal wave at springs is 8ft. 6}in., and practice con- 
firms the estimation. 

I am afraid that Mr. Boult will never make people believe that 
the tidal wave travels twice a day up the Mersey to Warrington, 
so I will again ignore the fifty miles an hour. The whole subject 
is a most complicated one, and I fear your readers are already 
tired of it. J. Wz 

Sizeweil, January 30th. 


FREE TRADE AND NO TRADE, 


Sir,—Mr. Major points out that the only trade a nation can do 
is foreign trade, or the only investment a nation can make is a 
foreign investment. Hence it follows that income reinvested by 
individuals in home industries does not represent national outlay. 

I do not quite understand Mr. Major's interpretation of my 
letter. Does he wish to argue that the income which accrues to 
an investor from any given investment is greater than that which 
accrues to the country invested in? 

A. and B. each own an estate, which yield incomes. A. invests 
the greater part of his income in other concerns, B. invests the 
greater part of his income in his estate. Now, this question, 
as I understand it, is not which gentleman will become the richest, 
but on which estate will the tenauis be most prosperous, and 
which will become the most valuable property. 

In what way Mr. Major's illustration refers to my letter I do not 
quite grasp; but allowing that it does so, I would point out that to 
complete the illustration he should have balanced the loss of the 
sugar industries of the country on the one side against the loss of 
the export trade only of those industries in which sugar forms an 
important ingredient on the other side. 

1 think all Fair-Traders will quite agree with Mr. ‘‘ W. A. S. B.;” 
that it would be unwise to increase the price of goods by opposing 
the use of machinery. I do not think Fair-Traders have ever 
advocated such a course. On the contrary, we wish to produce 
goods for our own consumption as cheaply as we can, but we should 





like to do as much as possible ourselves. Surely foreign competi- 
tion is not the only stimulus to cheap production. 

In conclusion, I respectfully beg to submit the following ques- 
tions for the consideration of your correspondents :—(1) Does the 
foreign scrip held by individuals in this country in any way repre- 
sent the real wealth of the country because they happen to bo 
living here? (2) Is the circulation of the currency amongst our 
producers nec or otherwise to the prosperity of the country ! 
(3) Under existing circumstances, does the import and export 
trade in any way promote that circulation amongst our producers ! 

February 7th. G. D. Secor, 





Sr, —T am still in a “‘fog” astoone or two things on which I should 
be glad to be enlightened. Would some of your correspondents be 
good enough to tell me why England is better off because one of 
her inhabitants buys with 20s. a sewing machine from Germany 
when he would have to pay 21s. for the English manufactured 
article? Theiron, which is indigenous, the coal, which is ditto, costs 
say ls. either in Germany or England. Who gets the odd 19s.? 
Do the British public or any members of it, or does it not, as a 
matter of fact, go to pay wages and profit to the foreigner ? 

I admit, on free trade basis, that one member of the community 
saves one shilling by his transaction ; but I think, stupid as I am, 
that it is perfectly plain that the foreigner has the best of the bar- 
gain, so far as his country is concerned, even if we get another 
shilling out of him for carriage. In conclusion, may I be permitted 
to draw the attention of all free traders to the fact that there are 
still thousands of starving poor in our midst ; that itis our duty 
as a Christian nation to feed them ; that it is also our duty to utilise 
their abilities, if possible—however small—rather than pauperise 
them; and that this is, I honestly believe, the main-spring from 
which many of our Fair-Traders are working. Their motto is 
patriotism, and Fair-Trade, as a name, is the present outcome of it, 

Oak-villa, Great Crosby, Liverpool, E, FREDK. RANSOME, 

February 6th. 


VILLAGE WATER SUPPLY. 


Sir,—By publishing the article on this subject in your columns, 
Mr. Terry has conferred a boon upon the public by point- 
ing out the small cost at which villages may be supplied with 
wholesome water, as the popular idea of waterworks being of great 
cost compared with the benefit derived is erroneous. My 
attention has been called to this for some years, having been much 
engaged in the supply of water to country houses, and village 
supply is merely an extension of it. For private houses, as a rule, 
l-horse power is ample, and one of the Rider hot-air engines 
answers admirably; but this is not sufficient for villages. Mr. 
Parkinson, by his letter published in your present number, 
summarises the various motive powers which are available for this 
purpose, and points to the petroleum engine as one likely to solve 
the question. It may be so, but possibly Mr. Parkinson is not 
aware of the fact that an ordinary gas engine can be worked at a 
very low cost, and without constant attention, with an oil, or 
rathera mixture of oils, of which thousands of gallons are available, 
and which can be supplied at a cost of about eightpence per gallon. 
I myself have experimentally worked a gas engine with it at a cost 
of one and a-half gallons for nearly four hours, the engine giving 
off 3-horse power actual work. The gas apparatus consists of a 
plain cast iron—or copper—box of peculiar construction within. 
There are no moving parts; but air is passed through it at a 
pressure of about 3in. or 4in. of water, by which a permanent gas 
is formed ; thence it passes to the engine. It is far safer than a 
steam boiler, and requires little or no attention. 

Presuming that 14 gallons will exert a power of 2-horse power 
for four hours at a cost of 1s., 1d. worth of oil will produce 1-horse 
power for one hour, which is equivalent to raising Z0U0 gallons of 
water to a vertical height of 80ft., allowing 25 per cent. for friction. 
The best gas engines are now made so perfectiy under the control 
of the governor that they may be left to run for hours by them- 
selves, and as the gas-generating apparatus can be made to feed 
itself automatically, there is no difficulty whatever in so arranging 
it that an attendant may be dispensed with for hours together. 

London, February 6th. J.C. R. OxEs, 


THE THEORY OF THE STEAM ENGINE, 


Sir,—In your leading article last week on “ The Theory of the 
Steam Engine,” the following paragraph occurs :—‘‘ No one has as 
yet even attempted to explain why an enormous cundcnsation takes 
place in the carefully jacketted high-pressure cylinder of a triple- 
expansion engine. No one disputes the existence of this condensa- 
tion ; but no one sets about accounting for it. There is almost a 
‘conspiracy of silence’ on the subject ; possibly no one knows what 
to say.” ‘Enormous ” is a relative term, but I assume that you 
mean that the condensation is enormous compared with that in a 
compound engine. 

It may interest you to know that in a triple-expansion non-con- 
densing engine recently tested by me the percentage of feed-water 
initially condensed was less than 5 per cent. in one trial, and 
averaged 6 per cent. in a considerable number of others. The 
engine was working with about 160lb. absolute steam pressure. 
In a compound engine I found the percentage of steam condensed 
to be about 17 per cent. under the same conditions. The engine was 
not jacketted in either case. The main object of the employment 
of three stages of expansion being the reduction of this condensa- 
tion, it would be singular if in the triple engine it was ‘‘enor- 
mous” in the sense referred to. P. W. WILLANS. 

(Our correspondent’s experience is unique.—Eb. E.] 





Sir,—In your interesting article on M. Hirn’s discussion, I 
notice the following passage:—‘‘M. Hirn holds that in all cases 
the steam should flow through the jacket on its way to the valve 
chest, and should not be admitted by a separate pipe. The use of 
this separate pipe explains why it is that the Jacket sometimes 
gives inferior results.” 

About twenty-eight years ago, Messrs. Donkin and Co. always 
made their compound engines in this way—which would be during 
Mr. Farey’s time. As faras I know, no other firm ever adopted 
this practice, which has been objected to, and has been very much 
abused ; and several distinguished writers have gone as far as to 
state that this practice is of all things to be avoided. If M. Hirn 
is correct in this matter it would point out that we sometimes move 
in a circle in engineering views. J.C, 

February 6th. 





PASSENGER LIFTS. 


Sir,—With reference to your note and question upon the above, 
will you permit us to say that the Stevens and Major’s suspended 
lift, introduced by us about eighteen months back, enables us to 
successfully meet the American lift makers upon their own ground ? 
We have secured orders in that time for forty lifts in London 
alone—a record somewhat hard to beat. Many of these were 
given us in competition with American lifts, and they include two 
which will be the highest in London. We are always pleased to 
meet the American makers in a competition which is really open; 
and where efficiency, safety, silence, smooth running. and price 
are to be considerations, we have not the least fear as to the 
results. ARCHIBALD SMITH AND STEVENS, 

Queen’s-road, Battersea, February 8th, 








THE Society OF ENGINEERS.—At the meeting of this Society on 
Monday evening, Mr. A. T. Walmisley, M. Inst. C.E., delivered 
an interesting address as president. 

























































































. ie semen — nn ia 
0 
co 
a 
S | 
: bral mpg is OF chs ee ee SLES Oe Tee 
Fe ' ee ee sie satieroaditted sf 
ps 
~ 
oa - 
ZA 
— 
o 
Z . 
= 
: [ 
J 
| 
(‘oLL and aa wondrwosep 40,7) 
ol “Sad Vand ‘SMuOM AVAVIIVE ALVIS AHL LY GaLOAULSNOO 
- SAVMTIVU ALVLS NVIUVONOH ‘AAILONOOOT ANVIL 















Fes. 10, 1888. 


THE ENGINEER. 


115 








FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsuHER and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Witimer and Rogers News Company, 
81, Beekman-street. 








CONTENTS. 
Tue Ewaineer, February 10th, 1888, PAGE 
Wasen Gepcmic: MO Te. os. a. 03) es. as, dae as cee cae, ee 
Ox THE CONSTRUCTION OF FuRNACES FOR BuRNiInG Liquip Fue 
(Illustrated. ) 105 


Letters TO THE Epitor—Heat Engines—The R.A.S.E. Engine Trials 
—Messrs. Hawthorn, Guppy, and Co,—Forced Draught .. 

Tidal Estuaries and the Bar of the Mersey—Free Trade and No 

Trade—Village Water Supply—The Theory of the Steam Engine 


—Passenger Lifts .. ° a ss. 20 oe 6 « es 118 
ee | a a ee ee ee ee er 
Santis Ae EN es aie ree aay ~S Wer tow) nel tae” ot Kee 
eNO ee ey eer e 
Leacn’s IMPROVED FLexiB_e Fire-nox Stray. (Illustrated.) .. .. 110 
Mayor Kino’s Great Maoner. (Illustrated)... .. .. .. «2 «. 110 
Prers AND Roaps CoMMISSION, IRELAND .. .. .. an ae 
An ExpLopep Traction Enoine. (lllustrated.) .. .. sa: eee 
Sream Pump Facrory Fire Enorne. (Illustrated.) lll 


On ALTERNATE CURRENT TRANSFORMERS, WITH SPECIAL REFERENCE 
To THE Best PROPORTION BETWEEN IRON AND Copper. (Illus.) .. 112 
Tank Locomotive, Hunoarian State Raitway. (lllustrated.) .. 114 
Leapino ArtiICcLES—Forced Draught —Paris and the Sewage Problem 115 
The North-Eastern Railway—The Apprenticeship System — The 
CO RTI OUI nc ke ce ve te wes 
ee ee ee ee ee ee 
Sin THomMas SYMONS ON OUR Naval Power .. .. .. «2 «. oe MT 
STANLEY Exuipition or Cycies, (Illustrated. a: ole ae ee 
le SOO EE 5s cs, ne, 46 ae ct us on oe ce on BOD 
Tue INSTITUTION OF CivIL ENGINEERS... .. .. .. 
FLUATATION OF STONES .. .. .. oe 
ENGINEERING NOTES FROM AUSTRALIA... ..  .. 22 cs ce co os 
LETTERS FROM THE Provinces, &c.—The Iron, Coal, and General 
Trades of Birmingham, Wolverhampton, and other Districts.. 120 
Notes from Lancashire—Notes from the North of England es 
Notes from Sheffield—Notes from Scotland —Notes from Wales and 


cif Sates (oe 


Adjoining Counties—Notes from Germany .. oo ce oo 122 
DIUICAI ONE a5 sc 5s os sa 8 ce cn eee 8s ce ok AR 
Naw OCOMPANIME .. cc sc 00 00 cc oo 06 06 of cf co ov 198 


Te PA OTR Tiss 50. 0: <6) 00 44 xe oe «0 wey se co SRS 

SELECTED AMERICAN PaTENTS.. .. .. «2 os oc se oe oo Soe 

ParacraPas—The Improvement of the Tees, 108—City and Guilds of 
London Institute, Finsbury College, 116—Owen's College Engineering 
Society, 119—The Society of Engineers, 119—The Sun's Atmosphere, 
120—Electric Railway Signals, 120—South Kensington Museum, 123— 
Inventing New Devices for Locomotives, 123. 





TO CORRESPONDENTS. 


Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” ° 





*,” In order to avoid trouble and confusion, we find it necessary to inform 
correspondents thut letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, stould be accompanied by the name and address of the writer, not 
necessarily sor publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

H. L. R.— The substance you name will do the boiler plates no harm. See our 
articles on ‘* Water Softening.” 

Curiosity.— We have had no experience ourselves of the use of parafine oil 
for taking off boiler scale; but we have been told that in certain cases it will 
act in that way, 

W. T.— Your best plan will be to consult the advertising columns of some 


of the educational papers. You will there tind the names of professsors of 


Hindustani, &c., who teach the language. 

F. J. J.—It would be impossible to provide power enough in the way you 
propose, The Aoating water mills of which you speak are seldom more than 
6-horse power, which would only sufice for half-a-dozen small are lamps. 

OILS AND VARNISHES.—An excellent treatise on this subject, dealing with the 
properties, percentages of extraction, methods and chemistry, but not on the 
machinery and apparatus employed, is published by Messrs. Churchill, 
Burlington-street, in their technological sevies. 

J. C.—Crucible or pot steel is the blister steel of which you speak, melted in 
Jire-clay or plumbago pots, and cast into ingots, which are subsequently 
tilted, and so converted into bars, from which are made turning tools, Jiles, 
razors, dc. If you want a small quantity of such steel, you can have 
nothing better than old Jsiles, expecially small Jiles, such as those used for 
sharpening saws, It would be possible to make a brass furnace melt a 
small quantity of such siles, but you would need a very sharp draught, and 
would probably ruin the furnace. The heat of a steel-melting furnace is very 
intense, as steel is much more difficult to melt than cast iron. 


THE STRENGTH OF SHROUDED GEARING. 
(To the Editor of The Engineer.) 
Str,—I shall be much obliged if any reader can give me the formula 
for calculating the strength of teeth of wheels with shrouds, ma, F. 
Marseilles, February 4th. 


FENCE MAKING MACHINES. 
(To the Editor of The Engineer.) 

Sir,—We should be much obliged if any of your readers would give the 
address of makers of machines for pointing and tenoning wrought iron 
bars, such as are used in the manufacture of unclimbable fencing, &c. 

Oxford, February 8th, Eao.e. 
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MEETINGS NEXT WEEE. 


Tue InstituTION or CiviL_ Enoineers.—Tuesday, February 14th, at 
8 p.m.: Ordinary meeting. Paper to be read, with a view to discussion : 
—‘ The Economic Use of the Plane Table in Topographical Surveying,” 
by Josiah Pierce, jun., M.A., Assoc. M. Inst. C.E. 


Civit AND MECHANICAL Enaineers’ Socrery.—Wednesday, Feb. 15th, 
at 7 p.m., at the Town Hall, Westminster: Ordinary meeting. Paper to 
be read and discussed :—‘‘ On Sea Water for Street Watering,” by Mr 8. 
Harding Terry, A.M.1.C.E, M.I.M.E., Inspector Local Government Board. 


Roya. Instirution,—To-morrow (Saturday), at 3 p.m.: ‘‘ Experimental 
Optics,” by Lord Rayleigh. Tuesday, 14th inst., at 3 p.m.: ‘* Before 
and After Darwin,” by G. J. Romanes. Thursday, 16th inst., at 3 p.m.: 
‘Early Secular Choral Music,” by Professor C. H. H. Parry. Friday, 
17th inst., at 9 p.m.: “ Developments of English Pottery,” by Sir Henry 
Doulton, 

Society or Arts.—Monday, February 13th, at 8 p.m. Cantor lectures: 
“Yeast: its Morphology and Culture.” by A. Gordon Salamon, F.C.S., 
F.1.C. Lecture I11.—The internal structure of the yeast cell—Vacudes— 
Granules—Nuclei—Nucleoli—Gelatinous membrane—Fat Composition 
of the cell—Organic constituents—Inorganic constituents—Wort as a 
saprophytic food—Composition of wort—The production of sterile wort— 
Sterile wort as a medium for pure yeast culture—The production of yeast 
from a single cell—The test of purity Mode of preserving pure cultures 
—The life of a yeast cell—The transport of pure cultures. Tuesday, Feb- 
ruary 14th, at 8 p.m.: Applied Art Section. ‘The Principles of Design, 
as Applied to Bookbinding ” by Henry B. Wheatley, F.8.A.; Sir George 
Birdwood, K.C.1.E., €.8.1., LL.D., M.D., will preside. Wednesday, Feb- 
ruary 15th, at 8 p.m.: Ordinary meeting. ‘‘Type-writers and Type- 
writing,” by John Harrison; Sir Henry Thompson, F.R.C.8., will pre- 
side. Thursday, February 16th, at 8 pm.: Special lectures, ‘‘ Etching 
and Mezzotint Engraving,” by Professor Hubert Herkomer, A.R.A. 

Cuemicat Society.—Thursday, February 16th,at 8 p.m. Ballot. “On 
the Analysis of Wackenroders Solution, and an Explanation of the For- 
mation of its Proximate Constituents,” by Professor H. Debus, F.R 8. 
‘* Polilizire’s Law of Mutual Displacement of Bromine and Chlorine,” by 
Professor Thorpe and G. W. Rodger. ‘‘The Action of Phosphorus Penta- 
chloride on Salicylaldehyde,” by C. M. Stuart. ‘Some Reactions of 
Nitrogen Chlorophosphuret,” by Ward Coleridge. 

METEOROLOGICAL Sociery.—Wednesday, 15th inst., at 7 p.m., at the 
Institution of Civil Engineers: Ordinary meeting. Papers to be read :— 
“ Electrical and Meteorological Observations on the Peak of Teneriffe,” 
by the Hon, Ralph Abercromby, F.R. Met. Soc. ‘ Rainfall of South 
Africa 1842-1886," by W. B. Tripp, M. Inst. C.E., F.R. Met. Soc. ‘‘ Some 
Methods of Cloud Measurements,” by Nils Ekholm, 

Parkes Museum or Hycrene —-On Thursday, February 16th, at five 
o'clock, a lecture will be delivered by J. F. Payne, B.A., M.D., F.R.C.P., 
on “ Plagues, Ancient and Modern.” 
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FORCED DRAUGHT, 


Last week we published a long letter from Mr. 
Howden, in which he recounted the story of his suc- 
cesses in applying forced draught to marine boilers. His 
letter would have been more interesting if it had contained 
some information concerning the nature of the invention 
which has, he states, effected so much. The entire subject 
will bear a great deal of discussion, and a full interchange 
of opinions and facts. There are many engineers working 
at the introduction of forced draught at sea as well as 
Mr. Howden; and no one can be rash enough to assert 
that anything like finality has been reached. There is 
just a little danger that a certain halo of mystery, leading 
to empiricism, may be made to invest the subject; and as 
this is by all means to be avoided, it is desirable that the 
facts should be put as clearly as possible before the world. 
Forced draught means neither more nor less than 
supplying the furnaces of a steam boiler with more 
air than the natural pull of a chimney will give. 
There are three distinct methods of obtaining the 
necessary air pressure, namely, fans either work- 
ing in the stokehole or near it on deck, as in the case of 
the Irish mailboats fitted by Messrs. Laird, or at the 
base of the chimney, so as to draw air through the fur- 
nace instead of forcing it; jets in the chimney augment- 
ing the draught; or some form of air injector, such as 
Korting’s, which is used instead of a fan. It does not 
appear so far that any appliance answers as well as a 
fan, driven, of course, by a separate engine. ‘The object 
had in view is to augment the quantity of steam which 
can be produced by a given weight of boiler. It is clear 
that, cateris paribus, of two boilers, that which burns 
most coal in a given time ought to make most 
steam. There may be the further advantage that 
with forced draught combustion may be more perfect 
than it is with the natural draught; and that in this 
way a certain amount of economy may be obtained, 
which is, be it understood, quite a different thing 
from efficiency. It is also possible that the use of forced 
draught may be anything but economical. In torpedo 
boats, for example, worked with a reasonable draught, the 
boilers are very economical; but as soon as a heavy air- 
pressure is established in the stokeholes, the economy falls 
off, because the smoke-box temperatures rise, and consider- 
able quantities of fuel are ejected from the chimneys un- 
burned. It must be always clearly keptin view thataforced- 
draught system cannot be successful in merchant vessels if 
it entails a wasteful use of coal. But the tendency is always 
in that direction, and, besides, there is considerable risk 
that the furnaces will be ruined by the tremendous local- 
ised heat. We do not for a moment wish to be under- 
stood to say that forced draught cannot be used with 
economy and safety; but we fancy that Mr. Howden will 
himself be one of the first to thank us for uttering a word 
of warning on this point. 

Apparently nothing can be more simple than to send in 
air to a furnace at a pressure of an inch or soof water. In 
reality the problem of doing this with success is ex- 
cessively difficult of solution. Troubles arise on every 
hand to perplex and worry the engineer. One great diffi- 
culty lies in getting the air to diffuse itself properly 
through the fuel; another is to prevent the localisation 
of heat inside the furnace, and, we may add, in the stoke- 
hole as well. Then fans give trouble, grate bars are 
burned, bridges give way, seams start leaking, and so on, 
until the shipowner gives up the whole scheme in dis- 
gust. In great measure all these troubles are the result 
of ignorance, and that ignorance is due to the circum- 
stance that there is so little available experience. There 
is reason to believe, however, that plenty of information 
will ere long be put within reach. To say nothing of what 
Mr. Howden is doing, engineers in the North are hard at 





work at the problem. One of the most recent and most 
valuable contributions to the literature of the subject isa 
paper by Mr. William Geddes Spence, on “The Combustion 
of Coal and some Evaporation Experiments with Forced 
Draught,” read before the North-East Coast Institution 
of Engineers and Shipbuilders, on the 11th of January, 
1888. The whole paper is a useful treatise on combus- 
tion, but that portion which claims our attention at pre- 
sent deals with forced draught. Mr. Spence first carried 
out a series of experiments with natural draught, using. 
of course, north country coal, and arrived at the following 
conclusions :—“ (1) That it is impossible to obtain satis- 
factory combustion in furnaces having the whole air 
supply drawn up from the ashpits through the fires only. 
(2) That with any arrangement of grate similar to that 
used in these experiments a collective area of not less 
than J; to 35 of the open space between the fire bars 
should be allowed for the admission of air direct to the 
gases. That this area should be made up from holes gin., 
or at most in. diameter, spread over the furnace fronts, 
doors, and bottoms of back bridges. (3) That, even having 
this provision for air sup;ly, with the thickness of fire 
necessary in practice, it is extremely difficult to get a rate 
of air supply of over 201b. per lb. of coal, and that 
the chances of the air supply being deficient are much 
greater than that of its being excessive. (4) That witha 
sufficient and properly distributed supply of air direct to 
the gases, the same rate of evaporation can be obtained 
from a boiler as with the air passing up through the fires 
only. That the coal consumption will be reduced some 
10 per cent., while the smoke will be diminished fully 50 
per cent. both in intensity and duration.” 

We desire to direct particular attention to the second 
clause in the preceding statement. It is very commonly 
taken for granted that any quantity of air can be got 
through a grate; and that the reason why smoke is pro- 
duced when it is admitted through the grate alone is 
that the air is not properly mixed with the gases. It 
is never assumed that there is an absolute deficiency 
of air. It is supposed that if there is not, say, 24 lb. of 
air per pound of coal, then the coal will not burn; that, 
in fact, the quantity burned in a given time is determined 
by the air admission, and by nothing else. This, instead 
of being the whole truth, and nothing but the truth, is 
shown by Mr. Spence to be only partly true. It is quite 
possible for the coal next the grate to get air enough for 
combustion. It gives out heat which is employed in dis- 
tilling the coal higher up in the furnace, which is not 
really burned at all any more than the coal in a gas retort 
is burned. The action takes place more or less in all 
furnaces, and the gas resulting from distillation will be 
wasted unless it gets air enough for combustion. 

Mr. Spence having concluded his experiments with 
natural draught, next undertook a series with forced 
draught, and arrived at the following conclusions :— 
“(1) That a very considerable area for air direct to the 
gases must be supplied to insure efficient combustion and 
reduce smoke. (2) That in designing a grate for forced 
draught the ratio of open air space between fire bars to 
total grate surface should be much less for forced than 
for natural draught. (3) That a moderate air pressure of 
about 0°35in. water in the ashpit, giving a rate of com- 
bustion of about 35 1b. coal per square foot grate per hour 
seems more economical than greater air pressures with 
increased rates of combustion. (4) That by the use of 
moderate forced blast a higher efficiency of combustion is 
obtainable than by using natural draught simply. (5) 
That in order to make a commercial success of any 
arrangement for raising the temperature of the air for 
combustion by the waste heat of the escaping gases, the 
heater would require to be very efficient and of small 
first cost and up-keep.” 

It is worth notice that the gain derived from heating 
the blast to a temperature of 264 deg. Fah. was very 
small, at the most not more than 4 per cent. That 
forced draught is not necessarily productive of economy 
is proved by some of Mr. Spence’s experiments. No air 
being admitted to the gases, as much as 39°5 Ib. of coal 
were nominally burned per square foot of grate, although 
only 17:1 1b. of air per lb. were sent through the fire 
bars. The boiler evaporated from, and at 212 deg. Fah. 
9°41 Ib. of water per lb. of coal, its efficiency being 0°667. 
With natural draught, under the same conditions of no air 
to the gases, the evaporation was 97166 lb., or 2°6 per 
cent. in favour of forced draught When, however, air 
was properly admitted to the gases there was an economy 
of 13°5 per cent. in favour of so admitting it, anda gain 
of 4°1 per cent. in favour of forced draught, so that the 
absolute efficiency of the boiler and its economical effici- 
ency as well were augmented. It was also found that, 
the higher the pressure of the air and the smaller the 
grate, the worse were the results obtained. In another 
impression we hope to place before our readers further 
information concerning Mr. Spence’s experiments. Mean- 
while, we must content ourselves with heartily endorsing 
a suggestion with which the paper concludes, to the 
effect that a series of trustworthy public trials ought to 
be carried out with the object of supplying some definite 
information on a subject concerning which very little is 
practically known, and concerning which a very wide 
difference of opinion exists. 


PARIS AND THE SEWAGE PROBLEM. 


In the course of a recent debate in the French Chamber, 
relative to the sewage of Paris, it was announced by 
M. Alphand, the city surveyor—speaking in his capacity 
as Commissary of the Government—that it was in con- 
templation to abolish the present plan of scavenging in 
Paris and to adopt the principle of “everything to the 
sewer.” Preliminary to this desirable change, arrange- 
ments are to be made for extending the system of sew- 
age irrigation, of which an encouraging example is 
afforded at Gennevilliers. The spot selected for this 
purpose is situated at Achéres, in the lower part of the 
forest of St. Germain, and a Bill has been brought into 
the French Chamber providing for the appropria- 
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tion of 2000 acres to be thus placed under irriga- 
tion. The area is acknowledged to be insuflicient, 
but M. Alphand hopes to see it extended when 
the results of the system become apparent. This 
functionary has evidently a strong belief in the fertilising 
properties of sewage, and the French Chamber has so far 
adopted his views as t accept the principle of the Utilisa- 
tion Bill, reserving the details for further discussion. 
Residential opposition to the scheme is strong, after the 
same manner with which we are familiar in England. 
But as far back as 1875, when a Committee from our own 
Local Government Board visited Paris and examined the 
irrigation area at Gennevilliers, it was stated to be in 
contemplation to extend the main conduit to St. Germain, 
and to irrigate the land lying on the edge of the forest, 
as also the forest itself if necessary. It is now contended 
by the opponents of the scheme that the forest will be 
destroyed or sensibly curtailed. These fears are ridiculed 
by M. Alphand, who urges that instead of contaminat- 
ing the Seine below Paris, the sewage of the French 
capital, valued by him at nearly a million sterling per 
annum, ought to be applied to agricultural purposes. 
Butif allthat constitutes sewage istobe applied to the land, 
the sanitary arrangements of Paris must undergo con- 
siderable change. At present they are complex and un- 
satisfactory in their general character. Sir Joseph 
Bazalgette, in his presidential address at the Institution 
of Civil Engineers four years ago, gave the dimensions 
of the principal sewers underlying Paris, and described 
the larger of these as being in fact subways, containing 
galleries with a channel in the centre and water-pipes 
overhead. The cost of construction is stated to have been 
four millions sterling, while the outlay for cleansing and 
maintenance is about £50,000 per annum. But the Paris 
system partakes largely of the cesspool] character, and the 
annual charge, including the removal and final disposal 
of the solids, amounts to a formidable sum. The 
emptying of the cesspools is conducted in a very scientific 
manner, but the utmost care fails to prevent the 
oceurrence of an intolerable nuisance. The larger cess- 


pools are emptied once in three or four months, the | 


operation being usually performed by pumping the 
contents through hose into large cask-shaped carts, or by 
exhaustion into air-tight carts in which a partial vacuum 
has been first created. 
and one of our English sanitarians speaks with special 
abhorrence of the “ nocturnal procession ” wending its way 
to La Villette. 

It is time that Paris alopted a more cleanly and whole- 
some system with respect to its house drainage. The 
requisite change will involve a heavy outlay, but the 
existing method is extremely costly. Unfortunately the 
principle of “everything to the sewer,” in the case of 
Paris, appears to be embarrassed by the consideration 
that the sewers are not ready to receive everything. Dr. 
Corfield states that the sewers of Paris are totally unfit 
to receive excremental or waste refuse of any kind. He 


The process is conducted at night, | 





have cost £15,000 more during the half-year—a rather heavy 
increase. The working stock return shows that the number of 
locomotives is the same now as a year ago, but the mileage run 
both by passenger trains and goods and mineral trains is con- 
siderably increased, the enlargement being nearly 500,000 miles. 
One of the subsidiary branches of the coaching traflic shows the 
different rates of growth of two kinds of traffic. The mail 
traffic showed in the receipts for the half-year an increase of 
only £28, the total for the half-year being now £22,988 ; but in 
the “ parcels, horses, carriages, and dogs,” a branch of traffic 
which included the parcel post traffic, the increase was over 
£4400 for the half-year. The receipts of the North-Eastern 
Railway on capital account were small for the past half-year, 
and the expenditure was £159,988. The most costly item in it 
was the expenditure on the Alnwick and Cornhill branch, a 
line now opened for traffic, and on the Middlesbrough Dock 
extension, and the new line on the Durham side of the Tyne. 
These three works took about one-third of the total of the addi- 
tional capital expenditure. In the current half-year the ex- 
penditure on the new lines between Newcastle and Heaton is 
expected to be finished, and that on the Alnwick and Cornhill 
branch is expected to be completed, but there will remain a con- 
siderable sum to be spent on Middlesbrough Dock extension, 
In the report and balance-sheet there is no indication of the 
views the directors hold as to the Hull and Barnsley Bill, which 
proposes to allow that measure to be acquired or worked by the 
Midland Railway. There is in the northern part of the district 
served by the North-Eastern Railway a strong opposition to the 
working arrangement which is believed to be contemplated, and 
itis not to be expected that the North-Eastern Railway Company 
itself will be without considerable feeling on the question; but its 
opinions are not stated in the official document we have quoted 
from. The great Humber port is scarcely so important to the 
North-Eastern Railway as it was once ; the interest of the com- 
pany is more on the Tees, at West Hartlepool, and on the Tyne ; 
but it can scarcely be expected to sit idly and see another com- 
pany acquire a control of what was projected as an independent 
line into Hull. Apart from this, the North-Eastern line shows 
growth in its revenue, and it also shows that the yield, in the 
passenger portion of its revenue, is increasing from the third- 
class traffic, both actually and in a larger degree in comparison 
with the declining numbers of the upper class. In the current 
year with growing trade the North-Eastern should do better, 


THE APPRENTICESHIP SYSTEM, 

Ir must be no small gratification to the propagandists of the new 
programme, by the pursuit of which they teach that we can 
alone hope to retain our industrial excellence, to find that their 
views are in direct accord with the principle of “ survival of the 
fittest.” Professor Huxley, in this month’s number of the 
Nineteenth Century, shows how, from an examination of those 
principles with the elucidation of which his name is intimately 
associated, it is easy to forecast the future of English industry. 
Possibly, by reason of his admittedly great authority, the Pro- 


| fessor’s views might have met with more general acceptance 


alludes to their large size, coupled with the absence of | 


fall and of “ self-cleansing properties.” Flushing, he says, 
is impossible, and a large army of sewer men are continu- 
ally employed in removing deposits. The existing sewers 
are described as only adapted for the removal of rain and 
subsoil waters. If so, Paris has a long task before it, if 
there is to be a comprehensive system of sewerage, capable 
of rendering the whole of the sewage available for 
irrigation purposes. The requisite area of land is also a 
serious consideration. At Gennevilliers all goes on well. 
The soil is naturally dry and absorbent, resting on a deep 
bed of gravel. The land is divided into allotments let on 
lease for terms varying from three to fifteen years. An 
immense variety of crops, chiefly of the market-garden 
class, are thus produced, and the success has been such 
that the allotments have been increasing in number every 
year. The effluent flows into the Seine, and has been 
described as clear, bright, and inodorous. Similar results 
are hoped for at Achéres. A curious parallel to our own 
Maplin Sands scheme was propounded. to the French 
Chamber, by M. Chamberland, assistant to M. Pasteur, 
who contended for a “ covered canal” leading from Paris 
to the sea, with points at intervals for supplying sewage 
to such of the landowners as might be disposed to take it. 
This is a long way ahead of the present situation, and it 
is possible that the French agriculturists—a thrifty class 
—will preclude the necessity for such a scheme by taking 
kindly to sewage irrigation, if it is not forced upon them 
too rapidly. But in some way or other Paris ought to 
rid itself of the foul odours which inevitably associate 
itself with anything inthe nature of a cesspool system. 
It is true that London, which has “sent everything to the 
sewer,” has grievously polluted the Thames. But a 
remedy for this is likely to be found, and in the meantime 
London itself is free from the nuisance which distresses 
Paris. Irrigation with the London sewage appears to be 
impracticable, unless Canvey Island is accepted for the 
purpose, of which there is little sign as yet. With Paris 
the case may be different ; but, in the first place, the 
French capital needs the London system of sewers, which 
at present it has not. Paris must be properly drained 
before the expectations of M. Alphand can be fully 
realised. 





THE NORTH-EASTERN RAILWAY. 


THE North-Eastern Railway Company's report has in it much 
that is of interest, but there are omissions that will strike those 
familiar with the railway position in Yorkshire and the north. 
The first feature which attracts attention is that the receipts 
show a large increase for the past half-year—the largest in- 
crease, we believe, of any of the great companies. The passen- 
ger traffic yielded £22,000 more in the half-year, the merchan- 
dise traffic had an increase of £16,000, and the mineral traffic 
was £56,000 more than in the corresponding six months of the 
previous year. There were variations in some other receipts, 
but in the total there was an increase of £99,000. This addi- 
tional traffic caused a large expenditure in working—the in- 
crease being £54,316. The increase is largest in the cost of 
locomotive power, and the sectional abstract traces that in con- 
siderable degree to the materials for repairs and renewals, which 





had they been unsupported by his detailed arguments. He has 
set himself seriously to answer only one objection to the scheme 
of industrial education which he advocates. That is the ethical 
question, why should one man be responsible for the education 
of another’s child? It is comparatively an insignificant question. 
A man will assume that responsibility when it is clearly to his 
interest to do so. Granted that this education scheme is even 
practicable, an important question is, what is to be the effect 
upon the labour market of all men being artificially made com- 
petent to practice every trade? This is what it undoubtedly 
comes to. In Professor Huxley’s words, “ the systematic teach- 
ing of the technical school is to replace the apprenticeship 
system.” Lads are first of all to be taught to appreciate the 
great principles upon which industrial progress moves, then they 
are to proceed to put those principles into the varying practice 
of everyday life. That is to say, there should be no absolute 
distinctions of craft among workmen. Every man should 
know a little about every other man’s business and — 
strange paradox —is to be expected to mind his own business the 
better for it! But even supposing this to be so, what is to be 
the effect on labour of making every trade a mere exposition of 
schoolmen’s principles? If, in disregard of economical laws, 
philosophers compel us to adopt this course, we can only expect, 
as the result, that the condition of the lowest class of labour 
will be slightly benefitted at the expense of the higher. The 
highest technical knowledge is to be greatly valued ; and, as a 
matter of fact, facilities everywhere abound for those who 
earnestly seek knowledge to find it. But to bestow it, or 
rather force it, upon all could only result in suppressing 
the keenness of the fight for individual success in the skilled 
trades—one phase of that very “struggle for existence” 
which is, we are told, the inflexible law of nature. The fal- 
lacy that lurks under the arguments in favour of whole- 
sale technical instruction is shadowed in Professor Huxley's 
words—* The apprenticeship system has broken down.” This, 
be it observed, is an opinion—not an established fact. The 
institutions which exist to promote industrial progress in this 
country all continue to recognise apprenticeship as the first 
qualification for admission into their respective corporations. 
Under the apprenticeship system, we have gained our present 
position in the industrial worid. Already the opinion is gaining 
ground, among the most ardent advocates of forcible education, 
that the knowledge gained under the present elementary system 
savours “too much of books and too little of things.” The 
next great discovery for them to make is that, under the scheme 
they now propose, the knowledge likely to be imparted will savour 
too much of a philosopher’s closet and too little of a workshop. 
It may then dawn upon their imaginations that perhaps the 
best way to learn how to work well, for the serious business of 
life, is actually to engage in that work in the first instance. The 
development of principles can follow after. For example, it is 
desirable to be thoroughly familiar withsimple addition and multi- 
plication before approaching the theory of numbers. Above all 
things, rash interference with the existing conditions of industry 
is to be greatly deprecated ; and, of all interference, the most 
imprudent would be artificially to stimulate the supply of 
artisans, to control by the State their training and qualifica- 
tions; and all this by a process of converting, to the artificial 
prosperity of the unskilled trades, the property acquired by 
those of greater skill. 


THE COASTING SERVICE OF CEYLON. 


WE understand that a new departure is about to be inaugur- 
ated with reference to the maintenance of steam sea-communi- 
cation between the several ports of Ceylon. From an early 
period in the British occupation of this island such communica- 
tion has been maintained by a steamer belonging to the local 
government and worked by it at an annual loss very consider- 
able in amount. Several fitful attempts, before noticed in the 


columns of this paper, have from time to time been made by 
private enterprise to take over this work, but these have had but 
. 
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a short duration, it being found impossible by those making 
them to run steamers in paying competition with the native 
sailing coasters. But the compound engine, which has intro. 
duced so great an economy with respect to the cual consumption 
of steamers, has changed the position materially, and those Who 
have now come forward with the fresh endeavour we are 


chronicling have done so in the belief that through the agency of 


that improvement the day has at length arrived when it will be 
possible for specially-constructed steamers to carry at rates 
impracticable to the owners of native craft, and so to ensure the 
almost total supercession of the latter in the marine carrying 
trade of the island, A company has been formed, mainly by 
gentlemen possessed of much local experience and influence, 
which has sigued a contract with the Ceylon Government by 
which it undertakes to maintain regular periodic steamer service 
round the island, the Government guaranteeing on its part the 
payment of an annual subsidy for the service, and the construc. 
tion at Colombo of a slip for the repairing and cleaning of the 
vessels engaged in it. By that contract the new company is 
bound to start its first steamer from Colombo in September 
next, and we understand that a Clyde firm is already engaged 
with the building ofa suitable vessel, the designs for which have 
been passed by Sir Edward Reed as consulting engineer in 
maritime matters to the Crown Agents for the Colonies. 
Several specialities of design are necessary to constitute an 
efficient vessel for the coasting service of Ceylon. A considerable 
tonnage—500 tons, we hear, is considered to be the minimum— 
is necessary to ensure profitable working, while thedraught of any 
steamer must be limited by the depth of water in the Paumben 
Pass and the shallowness of the approaches to most of the 
island harbours. These points, we understand, are successfully 
treated in the design of the vessel now under construction. The 
inter-portal trade of Ceylon is very considerable, and the pro- 
moters of the new company are confident that if the freight of 
the whole of the tobacco shipped from one single port, that of 
Jatina, were guaranteed to their vessels, they would secure by it 
alone remuneration sufficient to induce them to at once place 
two steamers of 500 tons each upon the service. The fate of 
the Colonial Government steamer, the Serendib, appears to be 
as yet undetermined ; but she is of too obsolete a type either to 
render it possible to make her pay, or for it to be likely that she 
can find a purchaser locally at any reasonable amount. 








MR. JAMES TENNANT CAIRD. 

THE death is announced of Mr. James Tennant Caird, one 
of the most distinguished men in Scotch shipbuilding and 
marine engineering. Mr. Caird was born in the village of 
Thornliebank, in the county of Renfrew, in 1816, so that he was 
about seventy-two years of age at his death. Mr. Caird began 
his apprenticeship in the firm of Messrs. Caird and Co, at the 
age of fifteen. ‘The old firm was merely the nucleus of the 
present one, and although now associated in the memory with 
the name of Principal Caird, whose father was head partner, it 
derives its past lustre from the achievements of the late Mr. 
James Tennant Caird, The Right Reverend Principal, for a 
brief period, served in the same firm, which has thus had the 
distinction of being associated with two eminent men, moving, 
it is true, in walks of life widely apart, but having in common a 
deep love for the faculty of invention, whether applied to oratory 
or mechanics. The history of shipbuilding on the Clyde is but 
a reflex of the history of the life of the late Mr. James Tennant 
Caird. As far back as 1841-2, in asseciation with Mr. John 
Scott-Russell, who subsequently built the Great Eastern, now 
lying off Greenock, Mr. Caird constructed and designed the 
tirst steamships of the Royal Mail Company. During Mr. Caird's 
active life the growth of his firm’s establishments in Arthur- 
street and in the vicinity of the Old West Kirk was very rapid. 
When the warship Greenock was launched from the shipbuilding- 
yard, the works were in the hands of another firm. Mr. Caird 
was a man of great intellectual activity and grasp, and thus 
kept himself in advance of the changes that were occurring, or 
enabled him to grasp the new principles of construction and 
propulsion that were ousting the old methods, and see their 
importance. He appreciated the wants of the commercial world, 
and converted his establishments into places of business that for 
perfection of machinery and appliances have very few equals in 
the kingdom. The result has been the construction of the finest 
and swiftest steamships in the world, from the river steamer to 
the splendid leviathans of the P. & O. fleet that have left our 
harbours within the past thirty years. We need only allude to 
the feats of the Victoria and the Britannia—the Jubilee 
steamers of the P. & O. Company. Mr. Caird enjoyed his 
success in a spirit of genial frankness, He had worked hard for 
it, and he valued it. 








TANK ENGINE, HUNGARIAN STATE 
RAILWAYS. 


In our last impression we published a supplement illustrating 
a tank engine, used on the Hungarian State Railways. We now 
give, on page 114, cross-sections of the same. For the descrip- 
tion we must refer our readers to page 87 in our last impression. 








City AND GUILDs OF LONDON INSTITUTE, FINSBURY TECHNICAL 
COLLEGE, SESSION 1857-88. — The following evening course of 
instruction has been arranged :—A special course of four lectures 
on the mechanical engineering involved in the design and manu- 
facture of dynamo machines and motors will be delivered by 
Professor John Perry, M.E., D.Sc., F.R.S., once a fortnight on 
Thursdays at 7 p.m., commencing February 16th, together with 
drawing office work on the same subject on the alternate Thursday 
evenings from 6 to9 p.m. It will be necessary to state the elec- 
tric and magnetic rules which are adopted by the best engineers 
now in the construction of continuous and alternating current 
machines, switches, &c., but the course will be made, as much as 
possible, a practical course on the mechanical engineering of 
dynamo machines and motors, Subjects of lectures, &c. : (1) Feb- 
ruary 16th. Continuous current dynamos and motors in use de- 
scribed. Electric and magnetic rules which are now adopted as to 
sizes of iron and the winding. The iron and other materials used. 
Where the mechanical engineer’s usual methods of working must 
be modified. February 23rd, Drawing office work. (2) March Ist. 
Simplicity of design. The usual causes of a break-down. Use of 
machine tools. General questions of strength of parts. Arma- 
tures. The division of metal. Insulation and winding of wire 
&c., on the field magnet and armature. Lasting power and 
strength of joints. March 8th. Drawing office work. (3) March 
15th. Forces to which the wound wire is subjected. Influ- 
ence of these on design of armature. The driving of dynamos 
direct and by gearing. Driving from motors. Commutators and 
brushes, their design, insulation, strength, wear, and manufacture. 
The electric transmission of power. March 22nd. Drawing office 
work. (4) April 19th. Alternating current machines in use. 
Electric and magnetic rules. Design and manufacture in the past 
and probably in the future as compared with that of continuous 
current machines, The past and probable future of dynaros, 
April 26th, Drawing office work, 








or seit ainssinineseicisnniteleints 


Rey ee rere tees 














Sate Petar, 


ssinsneaiisn 





—_ 








Fes. 10, 1888. 


THE ENGINEER. 


ll 


7 














SIR THOMAS SYMONDS ON OUR NAVAL 
POWER. 


We give herewith a list of armour-clads compiled, with 
tables, by Sir Thomas Symonds. Apart from his position 
as Admiral of the Fleet, Sir Thomas’s work and writings 
would naturally cause attention to be given’ to anything 
brought out ip him. ‘The measures taken for strengthen- 
ing our navy during the past few years owe their origin 
to a crusade in which Sir Thomas took a prominent 
part. Such increase of strength as we have obtained 
was sorely needed, as we with others have urged 
throughout; and we concur with Sir Thomas Symonds in 
wishing to see large additions, especially for the protection 
of our commerce and for securing a supply of food for 
England in time of war. In general, then, the Admiral’s 
work commands our sympathy and approval, although 
in some particulars we may be unable to go with him. 

The table before us exhibits lists of the English and 
French fleets, classified according to their efficiency in 
groups, for purposes of comparison, and it also gives lists 
of the Italian, German, and Russian fleets. The author’s 
object is apparently primarily to compare the English 
and French fleets, and to show that while England 
has a nominal superiority, she is really inferior to France 
in power; while she is quite unable to meet the French 
fleet combined with either the Italian, Russian, or German 
flee's. Lastly, the public statements of lords of the 
Admiralty of the present Board are compared with 
counter statements made by Sir Thomas Symonds, by 
means of parallel columns, according to which we are 
grossly misled by the statements of our first and third 
sea lord and by the civil lord and political secretary to the 
Admiralty. 

The conclusions arrived at in this table may be brietly 
summed up as follows :-— 

(1) The English armour-clad fleet is inferiorto that of 
France, for while England has seventy-three ships on paper 
against the fifty-five of France, the English ships of most 
modern construction have unarmoured ends, and those of 
1879 and previous years are armed with muzzle-loading 
guns, Thus England has only seventeen armour-clad ships 
of a class to compare with the modern French ships, 
twenty-six in number. This is not reckoning the 
English protected cruisers. 

(2) The navies of Italy, Germany, and Russia are armed 
with breech-loading guns, and in case of a war, when we 
have any combination against us, “nothing but disaster 
can occur, unless some supernatural power intervenes.” 
Even in case of a war with France alone, matters would 
be little better, seeing that the French navy is superior 
to us, and that the French are now building the Brennus 
and a “crosieur blinde,’ and have voted money for 
armoured structures again for 1888. 

Sir Thomas considers, and we concur with him, that 
England ought to have an enormous preponderance to 
secure her supplies in time of war. 

As we have said, we trust that Sir Thomas may succeed 
in obtaining an increase to our naval strength, which we 
think is much needed. It is, however, necessary that we 
should explain how far we can go with him and where 
we must join issue with him, which we feel it is incum- 
bent to do, because we fear that any mistake detected is 
likely to be exaggerated, and to suggest others that have 
no existence, and so to discredit the table and interfere 
with its good effect. 

On matters of fact we think there is probably little to 
dispute, seeing that Sir Thomas takes most of his figures 
from Lord Brassey’s Annual, and Lord Brassey has always 
taken a much more sanguine view than Sir Thomas. 
Any fault we find, then, is in the manner in which the 
facts are marshalled, which we think greatly exaggerates 
the weakness of England. 

The main flaw underlying the whole is the assumption 
that a breech-loader is of necessity a powerful modern gun, 
and a muzzle-loader, with two or three exceptions, of neces- 
sity an obsolete weak one. It is quite true that new type 
guns are breech-loaders, but it is not true that all breech- 
loaders are new type guns. For example, when Sir Thomas 
says that the French “have used breech-loaders since 1867” 
the “bottom is knocked out” of his case by himself, for new 
type guns only appeared about 1878. This is the main 
clue to the conclusions arrived at in the table being so 
startling, and this explains some of the gross discre- 
pancies between the statement of Sir Thomas and those 
of authorities holding opposite opinions. For example, 
the first sea Lord states that we have three times as 
many modern breech-loading guns as any other nation. 
Sir Thomas shows that we are enormously behind in 
breech-loading guns; but both these statements might be 
true, if the word “modern” is taken into account. The 
length to which Sir Thomas carries his condemnation of 
muzzle-loaders is shown by the Dreadnought being classed 
as obsolete, while the seven last ships on the French list 
of vessels up to date, are inferior in thickness of armour, 
inferior in speed with one exception, little more than half 
the tonnage, and of less than half the gun power. We 
hardly know why Sir Thomas admits the Agamemnon 
and Ajax, whose guns are identical with those of the 
Dreadnought and Thunderer, into the first list. 

The fact is that breech-loading enables a much longer 
and more powerful gun to be used; but that dces not 
make the short, old-fashioned breech-loaders more power- 
ful than the old-fashioned muzzle-loaders. The 28-ton 
and 14-ton breech-loading guns of the French ships to which 
we refer have muzzle energies respec'ively of 9942 foot-tons 
and about 5794 tons, at most, while the Dreadnought is 
declared obsolete on the score of inefficiency of her 38-ton 
muzzle-loading guns with a muzzle energy of 13,930 tons, 
although she has four guns and the French ships only 
two of the 28-ton pieces, or four of the smaller ones. The 
practical value of a classification is interfered with when 
a ship out of the English obsolete list would sail faster, 
be better protected, and deliver blows so far out of pro- 
ortion to those of seven ships on the French first-class 
ist as to be probably equal to any two of them. 

Sir E, Reed formerly gave a much stronger example of 


the extraordinary results that are arrived at by running 
certain theoretical distinctions to the bitter end. Such a 
principle prevents us from accepting the relative strengths 
of fleets adopted by a compiler. It does not, however, 
prevent the list as presented to us being very valuable, 
especially when, as in the case before us, we are furnished 
with the data on which the classification is based, 

Without concurring then in the statement that our fleet 
is inferior in strength to that of France, we would com- 
mend to our readers the numbers shown in the combi- 
nations where special classification is not taken into 
account. As we have always held, it is fatal to England 
to allow any other fleet to be even nearly equal to her 
own. In time of war, depending as we do on supplies of 
food brought by sea, our safety depends on our having a 
fleet far superior to that of the enemy, whether a single 
Power, or two combined. We trust that this list may 
have the desired result of leading our authorities to 
increase our naval power, which, as has been said, is only 
aform of insurance of our property, or what is more 
valuable than property in the ordinary acceptation of the 
word, our safety and independence. 

















| Guns. Armour Date |g. 
English names Ton'age -————- —————__ 0 owes 

| No. Max. Max. Launch : 

| BL. Comp. 
Nile 11,940 | 4 | 67t 20im. Bldg. 16°5 
Trafalgar ee | 4 98 : 1887 ” 
Benbow . 10,000 | 2 | 110t 1sin, 99 17 
Sansparcil .. 3 10,470 | 2 ar ee Bldg. 16°7 
Victoria alt aoe 8 ne 2 + 90 9 2 
Camperdown .. ~~ 10,000 4 ort ” ” Vv 
Anson... .6 oc of Z 9 4 Ps ” 99 ” 
BIOWO .0. es as ce | Ore 4 #9 ss a ” 
Kodney .. .. 3 * 4 pa ns “a ea 
Collingwood — 9,150 4 | 43t ‘6 1886 16"4 
Colossus =} a“ ek ae 9 ia 15°5 
Edinburgh a ae ‘a a *” 

£ |M.L. Iron 
Inflexible .. £2 11,800 4 | 80t 2tin. 1881 13°8 
© | Comp. | 
Agamemnon 3| 8,510 4 Sst | 18in. 1883 13 
Ajax B| » 4 D ” ” 13 
22 | | BL. 
234Hero .. | 6200] 2 | 48t WW4jin. | 1882 | 15°5 
“% ( Conqueror : 2 os ” 1887 ” 
Total .. .. 17 | | 





The following ave Obsolete in Structure, Armament, and Engines, 
i: ei os eee ER ii Re aE ED 


M.L.| Iron. j 
Dreadnought 10,820 + 38t | 14in. 1875 | 14°2 
Devastation a 9,330 4 35t | 12in. 1871 13°8 
Thunderer.. .. .. 9 4 3st ss 1872 13°4 
Neptune 9,310 4 a * 1874 14-2 
Superb 9,170 16 1st 0 1875 13°2 
= y oa f 2 25t ) fi 
Alexandra cose +) 949 290 sty ” 15°0 
5, 

Temeraire be <a $8,540 { ; _ t llin 1876 14°6 
Belleisle 4,870 4 25t 12in. “9 12°2 
re - 4 ae ‘ 1879 12°38 
Glatton Sal hae laa -| 4,910 2 9 os 1871 12°1 
Hotspur .. .. .. 4,010 5 | pes llin 1870 12°0 
Rupert eo es es os] SO , a ne 1872 13°6 
Hercules .. .. .. ..| 8,680 8 18st | Qin. 1808 13°6 
Sultan .. ae, ee } 9,290 9 18t os 1870 | 13°5 
Audacious... .. .. 6,010 10 12t Sin. 1s¢9 13°2 
ne eer) mee 10 “a ‘ss oh 13°8 
jt rere mee 10 a4 aa ee | 12°5 
Swiftsure .. i ne 10 x oe as 13°7 
TOMMAPR 2. 1c 88 9 10 9 * - 13°5 
Cyclops ee 3,480 4 18 ” 1871 10°7 
Gorgon oo wm ae 99 4 aa 99 ll: 

Hecate << 4 - 4 n & ‘ 10°6 
Hydra.. ne 4 ae - . 10°9 
Monarch 8,320 + 25t jin, 1868 14°4 


Total 1... 24 





Obsolete armour-clads from Admiralty List, May, 1881, remain- 
ing on Parliamentary Return, 17th May, 1886. If obsolete in 1881 
how much more so in 1887. 


ENGLISH. 
Northumberland Hector Scorpion 
Minotaur Valiant Waterwitch 
Agincourt Defence Viper 
Achilles Resistance Vixen 
Warrior Penelope Lord Warden 
Black Prince Prince Albert Repulse 
Bellerophon Wivern 


Total, 20, Grand Total, 73. 


CRUISERS, 





























“Our number of fast cruisers is lamentably short,”—-See Lord 
Charles Beresford’s speech, Kc. &c. 
B.L. Comp. 
Imperieuse .. .. 7,390 4 246 10in, 1883 17 
Warspite .. 3 44 Se) 1884 " 
Aurora .. .. «| 3 5,000 2 9 ” 1887 18 
Australia 2 ” 2 ” ” ” ” 
Galatea .. .. ../ & 9 2 1 “ee ” ” 
Immortalité.. ..| 2¢) 2 » | oo» ” ” 
Narcissus - Pee ” 2 oo )} = ” ” 
Orlando... .. ..| BG] 5 2 ” ” ” ” 
Undaunted .. lS ae 2 a's. |» ” ” 
Nelson .. .. ..|$ | 7,690, 4 | 18t| 9im. | 1876 14 
Northampton a ee 4 ma ea a 18°2 
Shannon.. .. ..J™ | 5390! 2. ,, = 1875 | 12°8 
Ten ss 12 | 
Guns. Armour] Date 
French names, Ton’age —— | f oe ~ 
No. |Max.| Max. |Launch “70%: 
| Comp. 
Amiral Baudin .. 11,380 3 75t | 22in. 1883 15 
Formidable... .. .. i 3 pa ae ” i 
Indomptable .. ..| 7,200 2 o 20in, » ; 145 
Terrible =. 4° + ” } 2 ” ” ” ” 
Caiman .. ae a 2 ” mn 1885 ae 
ones eee - 2 9 - 2 a 
Amiral Duperré.. 4 48t | 22in. 187 14°2 
Neptune .. .. 4 ‘a 18in. | Bldg. 15 
OS See Sa 29 - nA & 
Magenta ce se “6 ” ” ” ” 
Marceau (a)... .. . 4 Be ou 1884 in 
*Charles Martel... | 4 99 oe Bldg. | 15 
mee | 4 ae a ” os 
Devastation.. .. ..|10,100/ 4 | ,, ldin, | 1882 | 15°2 
Courbet.. .. .. ..| 9,900 | 4 am Hs tat oe 
Redoutable.. .. ..| 9,208 | 4 | 28t | 14in. 1876 | 14°6 
Furieux oo ce cof 5400) 2 48t | 20in. 1883 | 14 
Temant 5... «| 677 | 24 | 38a; | ae | 
UL. eee a: i Sa ae F 1878 | ys 
Fulminant .. .. ..| 5,600 2 28t | 13in. 1877 | 13°2 
Tonnerre a ee aS oe 1875 | 14 
Tempéte .. .. ..| 4,593 | 2 | jes 1876 12 
Vauban.. .. .. ../ 5,900 4 14t 10in. 1882 | 14 
Duguesclin.. .. .. ” es ee ee 1883 | 4, 
w. Bayard... .. .. | 6,000 Alin me 1880 | 14°5 
9») Turenne .. .. ..| 6,400 4 9 1879 | 14°1 
Tote) «6 96° | | 





\ 





(a) Times, May 27th, 1887, reports Margeau’s speed fixed at 1S knots, 
* These were stopped. Brennus to be continued and one 
Crviseur blindé, 





The following are Obsolete in Structure and Engines. 


i, Friedland .. 
w. Richelieu .. .. 
jn MESS? “ia. | ce 
» Marengo oe 
» Suffren .. 
:y Ocean . 
a 
» La Gallissonnicre 
» Triomphante .. 
», Victorieuse.. .. 
Total .. .. 10 


st. Acheron 

»» Cocyte .. 

» Phiegeton 

—. are 

» Fusée.. 

» Flamme .. 

s, Mitraille .. 

» Grenade .. 
Total .. 


1 Gahanna 


Armoured gun- 


| 


boats. 


8,300 8 | 20t 
9,100! 6 | 5, 
8400. 8 | 3, 
7,900; 4 | os 
7000 | 41]. 
7,500 4 n 
8,800 8 ” 
4,700 6 | 14t 
” 6 ” 
” © ” 
| 


TG ae ie ae 
! 


et Pld 


Wholly Obsolete Armour-clads. 


Revanche Mont Calm 
Surveillante Belliqueuse 
Provence Thetis 
Flandre Savoie 
Reine Blanche Belier 
Alma Cerbitre 
Atalanta 

Total 19. 


1873 | 13°3 
» | 1 
1875 | 14°4 
1869 | 13°5 
1s70 | 14°3 
1868 | 18°7 
1876 | 141 

1 


1872 | 13° 


1877 
1875 | 


Boule douge 


Tigre 


Taureau 
Onondaga 
Protectrice 
Heroine 


Grand total, 63. 


Audacious, Invincible, Iron Duke, Swiftsure, Triumph, are obsolete as 


Minotaur class; also Cyclops, Gorgon, 
should be on this list, while the Frenc'! 


Hecate, 


Hydra—¥. 
h Richelieu, Colbert, Marengo 


All nine 


Suffren, Ocean, Trident, La Gallissonitre, Triomphante, Victorieuse—9 
are the same, all perfectly untit for battle. 


Guns. 


















































Armour Date | ¢ 
Italian names, Ton'age —_—s—ioo Soeet 
Max. Max. Launch iia 
B.L. 
| re 13,898 4 110t 18in. 1880 18 
M.L. 
Duie. ss is) so os} BS 4 100t 22in. 1876 15 
Dandolo .. .. oc «.! 11,202 4 a ss 1878 a 
ane 
Amedeo .. .. 5,974 { . ee te ae) 
28 © 
Palestro .. 6,274 { ; i 1871 >, 
[ee 5,458 ll 22cm Sin. 1863 we 
Ancuna ae «eo se 4,460 ll ”» 9 »” 
Maria Pia .. 4,262 11 ee 1863 12 
Castiefidardo . 4,259 ll = n 
San Martino .. .. .. 4,234 ll ‘a 99 
B.L. 
Affondatore .. 4,/ 62 2 ‘Sem «a 1865 13 
Completing and Building. 
| B.L. 
Lepanto .. .. «- 13,550 4 |/43cem = 1Sin. 1882 18 
Ke Umberto 13,251 4 fa a Lidg. ua 
Sicilia .. - 4 pe — a a 
Lauria.. ve 11,000 7 ee eh 1884 16 
| a ae ae ss 4 Ps ‘“ 1585 = 
Oa ae 98 + - a xe * 
Sardegna .. .. .. « | 18,208 4 “ om Bidg. is 
Warships of 2nd Class completed. 
Terribile .. .. .. ..| 23854 8 | 20cm) 4in. 1séh | 7 
Formidabile .. .. ..| 2,660 8 oa Aah ese = 
Win cs ws ts wt ST = Sin. | 1863 | LW 
Te win Si | | | 
* No official report of what is oLsclete. 
Guns. Armour Date — 
* German Names. Ton’age ——_——— ————-__ of es 
No. Max.) Max. Launch e 
Konig Wilhelm aa 9756 1S | 24cm _ Sin. 1868 15 
OO ee ee ee &§ 26cm Itin. 1s74 14 
Deutschland .. .. .. “a _ ” “ 9 re 
Byreuteem 2 «<. -- 6,770 4 99 9in, 1873 “a 
Friedrich cer Grosse ‘“ _— 99 llin, 1s74 “ 
Friedrich Carl .. .. 6,067 16 2tem == bin. 1867 13 
Kronprinz .. a 5,568 _ Py a ‘s 14 
Bayern ee oe 6 26cm Iléin. 1878 os 
Sacheom «2 «cs 0c ce 3 _ 99 mm 1si7 9 
Wurtemberg .. .. .. ” _ 99 10in. 1878 “a 
De oS: ce ee Sasc as pa = as luin. 1880 Pm 
Oldenburgh -- 5,200 8S 24cm 13in 1884 13} 
Hansa.. .. 3,610 S$ 21cm _ Gin. 1812 12 


Total .. .. 18 
And 14 small armo’r-clads 


* No official report of what is obsolete. 





| Guns. 
pers a Speed 


Armour| Date 
: a S knot: 
No. | Max. Max. [Launch *"0%: 


* Russian names. 


Peter the Great .. 

















| 
| 4 (12m. din, | 172 14 
Kniaz Pojarsky ; 8 Sin. 4iin.| — 10°5 
Admiral Lazareff 3 llin. os 1868 |; 10 
Admiral Greig.. .. 3 pe pe ae ae 
Admiral Tchitchagoff 2 “ éin. a _— 
Admiral Spiridoff .. .. 2 te ea i o 
Emperor Alexander ..| 2 12in.} ldin. | Bldg. | 15 
Miss oe ec jock SR 4 Sin. jin. | 1878 | 13 
Herzog Edinburgs Kie ..| 4,600 4 Pa 6in. 1875 “ 
Vladimir Monomach | se 4 a Tin, 1881 | 1574 
Dimitry Donskoi .. ..| 5,796 4 pl = | 1883 16°2 
Admiral Nakhimoff | 7,780 4 s lin, 1885 | 16 
Alexander Nevsky... .| 7,572 rin » | Bldg. % 
Emperor Nikolas .. | 8,000 2 | 12m. “ |» 2 
| Comp. | 
Ekaterina ll. .. .. ../ 10,800 6 * lsin, | 1885 15 
, err ae 6 7 Soe SS — 
RNIN aca oa, oe, chy fe 6 | he. | Bee — 
General Admiral .. ..| 4,6.0 6 | Sin.| Gin. 1873 13 
foal .. .. 18 | | 


* No official report of what is obsolete. 

Brassey states p. 264.—“‘ One armour-clad (Sachsen class) 9800 and one 

of 7572 tons, are being built for the Baltic fleet, also one belted cruiser in 

France, one in Sweden, and several in Denmark, say 6 + 18.—Total 24.” 

Brassey's facts in ‘ Annual,” 1886, are stated at the Admiralty to have 
been derived thence. 

Besides the above, Russia has 19 armoured battery ships and monitors. 





‘‘Combinations against England would be as follows :—England, 
armour-clads 73, against 55 French armour-clads and 8 armoured 
gunboats, with 21 ltalian armour-clads, total 84; England, armour- 
clads 73, against 55 French armour-clads and 8 armoured gunboats, 
with 24 Russian armour-clads, total 87, besides 19 armoured 
battery ships and monitors; England, armour-clads 73, against 55 
French armour-clads and 8 armoured gunboats, with 13 German 
armour-clads, total 76, besides 14 small armour-clads. 

‘‘The English modern armour-clads having unarmoured ends, 
and forty-nine being armed with muzzle-loading guns, saps the 
strength of the British fleet incalculably. The muzzle-loading 
armament of our Channel Squadron causes the crews to be taught 
at guns unfit for war purposes, while the French, &c., have used 
breech-loaders since 1867. 

‘The above lists and combinations are official and indisputably 
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accurate. The French navy as compared to the British, although 
less numerous in obsolete vessels, is more powerful in modern 
armour-clads, as reference to the lists will prove; besides the 
English are all unarmoured-ended, like the condemned Warrior of 
old, and three are armed with obsolete M.L. The rest of our 
vessels are armed with obsolete muzzle-loaders to French breech- 
loaders, and being obsolete are unfit for battle against modern 
armour-clads. , 

“The combinations are all superior to us, and the armaments of 
all breech-loading, except twelve Italians. But when the duties 
of the British fleet are considered, in any case, as to food supply, 
trade, India, Colonies, outlying fortresses, coaling stations, &e. Xc., 
nothing but disaster can occur in case of war unless some super- 
natural power interferes. 

“The French are quite in earnest. They vote for ‘‘ Travaux 
extraordinaires ” about the same that we retrench, and they com- 
mence one very powerful armour-clad Cuirassée d’Escadre and a 
Croiseur Blindé, far more powerfully armoured than any of ours, 
being armoured from end to end. They remark in their Estimates 
on our late reforms. 

“The French most wisely and searchingly investigate the state 


of their navy by Parliamentary Committee, of which ‘Aube’ is | 


one. The report is most able and interesting. Our politicians are 
too indifferent to do so, but economise, thus confirming imminent 
peril to our empire. 

**This Committee states the object of the ‘ Extraordinary Budget’ 
to have been, to gain ‘‘ Une superiorité maritime sur toutes les autres 
"(See their report p. 4.) I believe that they have 

(Admiral of the Fleet), 
THOMAS SYMONDs. 


nations, 


succeeded. 








THE STANLEY EXHIBITION OF CYCLES. 

Tuis annual exhibition once more found its venue at the 
Royal Aquarium, Westminster, where during the past week the 
largest and most representative exhibition in connection with 
the trade and sport of cycling has been held. 

The present exhibition discloses two important facts in con- 
nection with the cycling industry. First, that several of the 
largest manufacturing firms have been turned into limited 
liability companies, in one case also absorbing several smaller 





Fig. | Fig. 2. 


firms in the process ; and secondly, that several firms connected 
with the engineering and iron trades have taken up the manu- 
facture of cycles. It will be with considerable interest that we 
shall watch the progress of these firms in embarking in this new 
and rising industry. 

No very radical changes have been made in the construction 
of cycles during the past year, and the tendency is to settle down 
to three types of machines—the ordinary bicycle, the rear- 
driving safety bicycle, and the direct front-steering tricycle, 
whether single or tandem. 

In the ordinary tricycle the only marked changes are increase 
n the size of the trailing wheel, in the length of the cranks, and 





Fig. 3 


in the rake of the front fork, by which the general utility and 
stability of the machine is increased. . 

Amongst the ordinary bicycles we notice that the device for 
varying the rake of the front fork at the will of the rider, intro- 
duced for the first time at the exhibition last year by Mr. Weck, 
is again shown on a larger scale, and with many improvements 
in detail by the Achilles Bicycle Company of Birmingham, a firm 
who have come into existence svlely to supply the demand that 
has arisen for this type of machine. We illustrate by Fig. 1 
and Fig. 2 this device as applied to the trailing-wheel of an 
ordinary bicycle; Fig. 1 showing the position of the back fork 
when the front fork is in its normal position, and Fig. 2 
showing it when the front fork is raked back to its extreme 
limit. If the ordinary bicycle is again to take the premier 
position that it once occupied, we feel sure that some such 
device as this is a sine qué non. 

We thought that the limit of extreme lightness had been 
reached last year when a racing bicycle was exhibited weighing 
only 17$1b.; but this year a racing bicycle with a 52in. driving- 
wheel, exhibited by Messrs. Ashton Brothers of Clapton, turned 
the scale at 11 lb. only. Amongst the rear-driving safety bicycles 
several are shown which scale under 201b., while one exhibited 
by Mr. Paine, of Crawford-street, W., weighs but 163 lb. com- 
plete. This machine is a beautiful specimen of perfect con- 
struction, the frame being so constructed and stayed as to most 
perfectly withstand the various stresses to which this type of 
machine is subjected. Throughout the whole exhibits the frames 
of rear driving safety bicycles are more perfectly constructed 
than they were at the last exhibition. Manufacturers have at last 
grasped the advantages to be derived from proper staying 
and trussing. Of the two types of frame, the cross frame 
and the diamond frame seem to be in equal demand, while 





| 





another distinct type seems to be coming into favour as a com- 
bination of the strong points of the two others. This frame 
consists of a pair of forks forming an angular frame to carry the 
driving-wheel, the axle of which is carried at the apex thereof. 
A curved tube connects the extremities of the angular frames, 
and carries the seat pillar and pedal-crank axle. From about 
the centre of the length of this curved tube a single backbone 
runs forward to carry the fork of the steering-wheel. This 
backbone is stayed to the lower part of the curved tube carrying 
the pedal-crank axle by one or two rods or tubes. 

A modified form of this frame is shown by a new firm, the 
Success Cycle Company, of Limehouse, E., an offshoot of a well- 
known firm in the engineering trade. This firm, in making its 
bow to the cycling public, state that it has started to build 
cycleson sound mechanical principles, and of the best material and 
workmanship, in order that the machines may not pass such a 
large percentage of their life in the repairing shop, as falls to | 
the lot of the average cycle. We illustrate by Fig. 3 the frame 
of the rear driving safety bicycle introduced by this firm. The 
frame of this machine has been specially desigued to avoid torsional 
strain on the bearings of the pedal crank axle. The driving 
wheel is mounted in an angular double- forked frame, the mem- 





} bers of which are fixed to a tube which carries the seat-pillar | 


at its upper end, and is split at its lower extremity to form a 
fork, the ends of which embrace the members of the lower fork 
of the triangular frame, and provide a support for the pedal | 
erank axle. The backbone springs from this tube immediately 
above the forked part thereof. The forward end of the back- 
bone is trussed to the extremities of the frame carrying the 
pedal crank axle by a couple of tie-rods, This, we think, is the 


Fig. 6 





most rigid frame we have yet seen on this type of bicycle. 
Thesamefirmalsoshowsa tricycle, the frame of whichis constructed 
to carry out the same principles on the broad gauge machine, 
The most noticeable innovation in the R.D. safety bicycle is 
the anti-vibration gear, with which a large number of the 
machines exhibited are fitted, and exceedingly ingenious some 


Fig. 7 





of these devices are. One of the simplest consists in hinging 
the backbone to the frame-carrying driving wheel, and control- 
ling the movement of the hinge by a suitable spring. We were | 
particularly impressed with the single machine of this construc- 
tion exhibited last year, and as it is now largely adopted, it is 


Fiz. 8 ' 





reasonable to suppose that it is as effective as it is simple. The | 
Coventry Machinists Company exhibit a modification of this 
spring frame, which is illustrated by Fig. 4. In this machine 
the handle bar is mounted loosely in its socket, and is connected 
by an arm and double link with the pedal-crank axle bracket, 
so that the bar moves with the frame, and is therefore capable 
of withstanding the compression thereof by an upward pull. | 
The saddle is also mounted on the fore part of the backbone, so | 


that the position of the saddle with respect to the pedal crank 
axle is always constant. 

Messrs. Moore Brothers, of Kennington-road, show a R.D, 
safety bicycle fitted with a new spring frame Fig. 5, which like 


Fig. 4 





the one previously described, has but one hinge or joint in the 
frame. The doubled-forked frame carrying the rear driving 
wheel is hinged to the other part of the frame beneath the 
saddle, and the movement of the joint is controlled by a stout 
spiral spring connecting the lower part of the 
double-forked frame with the forward end of the 
backbone. This firm also shows a tricycle fitted 
witha similar spring frame, and a cycle car- 
riage, constructed with a spring frame. It may be 
predicted that at no distant date cycles such as 
these will ply for hire in our streets, as from the 
popularity of the carrier tricycles nothing but 
prejudice can prevent their ultimate general use. 

Messrs, Linley and Biggs, whose spring frame 
cycles we specially referred to last year, have made 
great strides, and so great has been the demand 
for these machines that they have recently re- 
moved to a new factory in Clerkenwell-road, E.C., 
which we believe from personal inspection to be 
the largest cycle factory in London. This firm 
shows a R.D. safety bicycle specially constructed 
for military purposes, which is a bold departure 
from existing practice, and we shall refer to it at 
length in dealing with war cycles. 

Mesars. Patrick and Co., of King's-road, Chel- 
sea, show a very effective form of spring frame, 
which we illustrate by Fig. 6. The driving wheel 
is carried by a triangular frame, the apex of 
which is formed by springs, which allow the 
driving wheel a certain amount of play in a ver- 
tical direction. One advantage of this spring 
frame, which we cannot say exists in all, is that 
in case the springs break the machine can be ridden in the 
ordinary manner, as suitable stops are provided to support the 
members of the triangular frame. Although this spring frame, 
in common with many others, is very effective in cutting off the 
vibration of the driving wheel, we think by not providing the 
steering wheel with an equivalent device the matter is not 
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thoroughly dealt with. Many firms fit anti-vibration devices to 
the front steering wheel, and trust to a good saddle spring for 
isolating the rider from the vibration of the driving wheel, and 
of the two we should certainly prefer to have the front wheel so 
fitted. 

Messrs. Humber and Co., an amalgamation of the firms of 
Messrs. Humber and Co., Beeston, 
Messrs. Devey and Co., of Wolver- 
hampton, The Coventry Cycle Co., of 
Coventry, and Messrs, Townsend and 
Co., of Coventry, whose exhibit of 
forty-five machines is the largest and 
most imposing in the show, follow this 
plan, and fit to all their front steering 
machines a spring fork, or rather a 
spring socket, by which the stalk carry- 
ing the transverse handle bar is sup- 
ported by a strong spiral spring en- 
closed within the head. This device 
is protected by patents controlled jointly 
by this firm and Messrs. Woodhead, 
Angois, and Ellis, of Nottingham. 

As much diversity of opinion exists 
as ever as to the respective merits of 
balanced or unbalanced steering for 
velocipedes steered by a front wheel 
through a direct transverse handle bar, 
some makers adhere to the balanced 
steering, in which the axial line of the 
centres of the head passes through the 
centre of the wheel and cuts the ground 
line at the point of contact with the 
wheel therewith, while others place the 
head so that the axial line of the 
centres thereof passes behind the centre of the wheel and 


| cuts the ground line at a point either in advance or in 


the rear of the point of contact of the wheel with the ground, 
most generally the former. Only two attempts at obtain- 
ing a castor action for the front steering wheel are shown 
Messrs. Hillman, Herbert, and Cooper, and Mr. H. Wilson, 
of Chiswick, each exhibit a machine with the fork carrying the 
steering wheel curved forward to place the head in such @ 
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position that the axial line of its centres will ny in advance of 
the centre of the steering wheel and cut the ground line in 
advance of the point of contact of the wheel therewith. In 
order to keep the transverse handle bar in a convenient position 
for the rider it is mounted in an independent sucket connected 
with the steering head by bridle rods, We think that Wilson's 
machine will give the best results, as in the other machine it 
does not seem as if sufficient lead was given to the wheel to over- 
come the extra friction of the double head and connecting links. 
We hear that a leading firm have a machine which gives a 
perfect castor action to a front steering wheel controlled by a 
direct transverse handle bar, but that pending applications for 
foreign patents prevented its being exhibited. 

To permit of the gear of these R.D, safety tricycles being 
changed to suit the condition of the roads, three firms exhibit 
machines with detachable or interchangeable gear. Messrs. 
Marriott and Cooper, of Holborn Viaduct, E.C., fix the driving 
wheel on to the axle, which they mount in bearings carried by 
the frame. On the end of the axle, outside the frame, they fix 
the chain wheel by a nut, so that it can readily be rernoved and 
another substituted as desired. Mr. Carver, of Nottingham, 
attains a similar end by fixing a chain wheel on each side of the 
hub, each of a different diameter. By turning the wheel round 
in its fork either wheel may be geared with the chain wheel on 
the pedal crank axle. Messrs. Woodhead, Angois, and Ellis, of 
Nottingham, form the chain wheel on the pedal-crank axle in 
two parts, as illustrated by Fig. 7, thereby allowing the driving 
part of the wheel to be altered to gear the driving wheel as 
desired. This firm also show an extremely neat gear for apply- 
ing a brake to the driving wheel from the transverse handle bar. 
We illustrate a bicycle so fitted by Fig. 8. The difficulty to be 
overcome consists not only in conveying the motion of the brake 
lever on the transverse handle bar to the brake, but also in so 
arranging the connections as to allow the handle bar to swivel to 
control the steering wheel. This firm crank the stalk carrying 
the handle bar, so that the end of the brake lever thereon is 
exactly over the axial line of the head. On the end of this lever 
is mounted a roller which is connected with the brake connec- 
tion, so as to accommodate the swivelling motion of the bar. 


(To be continued.) 
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EXPERIMENTAL OPTICS, 

Lorp Ray eicn, in his second and third lectures upon the 
above subject, demonstrated the laws of refraction when light 
passes to and from a denser medium by means of a short drum- 
shaped vessel with glass ends, half filled with water made milky, 
whilst the upper half was filled with air made opalescent with 
burnt brown-paper smoke, since he opined that some of those 
present might object to the smell of cigar smoke. The bending 
of a thin ribbon of light from the electric lamp was thus made 
visible as it entered or left the water, so that at the same time 
the principle of reversibility in optics was demonstrated. The 
law of retraction, he said, was first demonstrated by Snell, and 
was sufliciently accurate for practical purposes. In dealing with 
the phenomena of reflection he remarked that, although the 
phrase “‘ total reflection” is convenient, it does not apply accu- 
rately to the bending back of light inside a right-angled prism, 
because in such case the phenomena is not reflection at all, for 
reflection is ordinarily understood to apply to the bending back 
of light at the surfaces of two media, where a portion of the 
light is absorbed; reflection requires an abrupt transition 
between one medium and another. He considered that there is 
a certain amount of advantage in shortsightedness; some maps 
and railway timetables appear to be printed for the special 
benefit of shortsighted persons. As age advances the sight of 
such persons sometimes improves, and sometimes does not do 
so. Another defect in eyesight sometimes existing is that vision 
is good in a horizontaland not in a verticaldirection. Insuch cases 
glasses with spherical curvature are not good, and cylindrical 
lenses usually have to be applied as the remedy. He, however, 
proved that by sloping a spherical lens he could lengthen the 
image of a circular spot of light either in a vertical or hori- 
zontal direction, and that at the same time the position of the 
whole lens had to be shifted backwards or forwards to obtain 
the best focus, A method of detecting this defect in vision is 
to draw some parallel lines upon a piece of paper, then turn the 
piece of paper slowly round in its own plane, and watch whether 
the lines are seen more distinctly when the paper is in one posi- 
tion than when it is in another ; if so, it is a proof that cylin- 
drical lenses are needed, and the experimenter had better go to 
an occulist. 

Lord Rayleigh then spoke of the telescope, saying that the 
simplest way of ascertaining the magnifying power of one of 
those instruments is to look through it with one eye at a brick 
house or brick wall, and at the same time to view the same 
object with the other eye ; with a little skill the two images 
may be made to overlap, and by counting the relative number 
of bricks in the two images then occupying the same apparent 
length, the power of the instrument is revealed. The magnity- 
ing power is in the exact ratio of the width of the parallel beam 
of light before it enters the object glass, and its width where it 
enters the pupil of the eye, provided the beam is then still 
parallel. A bright object appears to have the same brightness 
at whatever distance it may be from the eye of the observer ; if 
we were a great deal nearer to the sun, the sun would appear no 
brighter than at present, but a great deal larger ; a telescope 
does not make an object appear brighter for the same reason ; 
it brings it apparently nearer by magnification. An exception 
to this rule is, when the distant object is exceedingly small, as 
in the case of a star ; in such instances the aggregate brightness 
is dealt with, and the brightness of the object is increased by 
means of the light-collecting power of the telescope. Once he 
could not understand why on a dark night distant objects could 
be seen longer with a telescope than without it, as in the case of 
a steeple with the sky for a background. He thought it neces- 
sary that such an object should be rather large to permit the 
proper application of the principle. At home he had a very 
dark room, with black walls, and he had cut out pieces of white 
paper of different sizes, fixed them against one of the walls, and 
viewed them by means of an exceedingly feeble light, like that 
of a gas jet nearly turned out. He then found that with in- 
creased distance he lost sight of the small objects first, and 
lastly of the large ones. Why did the small objects disappear ! 
In consequence of the imperfection of the eye itself, so that in 
the “nearly dark” the object is seen mixed with its environ- 
ment. He found that in the nearly dark he was distinctly 
short-sighted, although in the light his vision was all right, and 
he believed this defect of eyesight to be more general than is 
usually supposed ; the lens which helped him most in the nearly 
dark hindered his vision in the light. 

The lecturer next spoke of Newton’s great discovery of the 
composition of white light as revealed by the spectrum, and 





demonstrated the various points by experiment ; he said that 
for some years after its publication scarcely anyone ia the world 
believed in Newton's discovery ; some of those who tried to 
repeat his experiments failed, perhaps because lenses and prisms 
were bad in those days. White light seemed to objectors to be 
obviously such a simple thing in itself that to advocate its 
coloured composition appeared to complicate the subject. 








INSTITUTION OF CIVIL ENGINEERS. 


ERECTION OF THE JUBILEE BRIDGE OVER THE 
HOOGHLY, 


At the ordinary meeting on Tuesday, the 24th of January, the 
President, Mr. Bruce, being in the chair, the paper read was on 
‘*The Erection of the ‘Jubilee’ Bridge, carrying the East Indian 
Railway over the River Hooghly, at Hooghly,” by Sir Bradford 
Leslie, K.C.1.E., M. Inst. C.E. 

The author stated that this bridge carried a double line of rail- 
way, of 5ft. Gin. gauge, over the Hooghly river, which, at the site 
of the bridge, was 1200ft. wide, with a depth of 86ft. at high-water 
spring-tides in the flood season. The bridge had a clear headway 
of 33ft. 6in, above the highest tides, or 54ft. above low-water in the 
dry season. Excepting in the deep channel on the right side, the 
river flowed over a bed of silt, which was very unstable and subject 
to scour. This, together with the strength of the tidal fiow, and 
the periodical floods, five or six miles an hour, was very unfavour- 
able to the use of any kind of temporary staging in the river-bed. 
Taking into account the danger of any such staging being carried 
away by the unwieldy country craft navigating the river, it was 
considered advisable to dispense, as far as ase Ng with the use of 
staging or false-work for the erection of the superstructure of the 
bridge, and the general design was arranged accordingly. A 
central double cantilever, 360ft. long by 52ft. high over all, was 
supported by two piers 120ft. 6in. apart from centre to centre. 
The piers were 66ft. long by 25ft. wide, with semicircular ends and 
flat sides, and were sunk by means of iron caissons of the same 
dimensions, and each 108ft. high, 70ft. into the river-bed, and 
rested on a stratum of hard yellow clay, into which they penetrated 
12ft. The caissons were divided by four cross partitions into three 
excavating chambers, open from bottom to top, and two inter- 
mediate watertight compartments. They also had lateral water- 
tight compartments in the central excavating chamber. The 
weight of ironwork in each caisson was 453 tons. They were built 
in rings 4ft. deep, connected by internal angle irons. The lower 
length of 16ft. of each caisson was built on shore, and was launched 
and floated into position at the site of the pier. Here the caissons 
were moored by chain cables and anchors, with the assistance of a 
mir of coupled pontoons occupying the space between them. 

hese pontoons formed a working platform for the erection, pitch- 
ing, and sinking of the caissons. The caissons were built up of the 
4ft. rings, and weighted with brickwork and concrete until the 
lower edge approached the river-bed at low-water; they were then 
adjusted exactly true to position, and pitched by admitting water 
into the watertight compartments, which were afterwards filled 
with cement concrete and brickwork. The caissons, when pitched, 
were sunk into the river-bed by removing the earth from the 
interior through the excavating chambers, by means of special 
boring apparatus similar to that used at the Gorai Bridge on the 
Eastern Bengal Railway. When sunk to the full depth they were 
filled with cement concrete and brickwork, and the piers were built 
of brickwork up to a height of 34ft. above high-water. Upon the 
brick piers, and connected with them by holding-down bolts and 
anchor-castings bedded in the brickwork, were erected cellular 
steel standards 3Oft. high, each weighing 205 tons. These 
completed the piers up to the underside of the cantilever girders. 
For the erection of the central portion of the cantilever, 180ft. 
long, a staging constructed of timber and rails, and springing from 
the brickwork of the river-piers, was constructed. Upon this 
staging the cantilever was erected by means of derricks 70ft. to90ft. 
long, guyed from the pontoons, which were moored to the 
piers, pe from buoys laid for the purpose. The end portions of 
the cantilevers, projecting 90ft. beyond the timber staging, were 
erected by first placing in position a 30ft. length of bottom boom 
with gusset-plates attached, and suspending it temporarily by 
tackles to the completed portion of the cantilever, then raising and 
fixing the inclined suspension bars, and afterwards the vertical 
struts and sections of the top boom, thus completing the 30ft. 
pane! or bay. Ihe erection of the cantilever complete, including 
rivetting, weighing 1465 tons, occupied six months, and was carried 
on while the river was in full flood. The two side abutments of 
the bridge were built of brickwork and concrete; they were 
rectangular in plan, 65ft. long by 28ft. wide at the base, 
reduced to 40ft. long by 15ft. wide at the top. They were 
founded by means of wrought iron curbs, 8ft. deep, divided 
by cross partitions into three excavating chambers, with openings 
6ft. by 12ft., through which the earth was removed from inside the 
curb. The right abutment was sunk through clay to a depth of 
40ft. below ground level. As but little water leaked in, the 
material was excavated by hand digging. The left abutment was 
sunk through silt to a depth of 84ft. below the ground-level. The 
borings showed no better foundation, even at a depth of 140ft., and, 
as further sinking would have required an enormous weight to over 
come side friction, it was stopped at this depth. The water perco 
lated freely through silt, in which this abutment was founded ; it 
was therefore excavated by Bull’s dredgers, worked by steam- 
winches. When sunk to the full depth the excavating-chambers 
of both abutments were filled with concrete and brickwork. 
Approach-viaducts, 450ft. long, were built of brickwork on both 
sides of the river. The piers of these viaducts were 4ft. lin. thick, 
15ft. apart from centre to centre, the intervening spaces being 
spanned by semicircular arches. The viaducts were 37ft. 9in. wide 
at the top over all. In rear of the left abutment of the main 
bridge, the ground had been disturbed by the excavation of 
the silt from the chambers of the abutment curb, drawing in the 
stuff from the back and undermining it. To bridge over this 
disturbed area, it became necessary to have recourse to a block 
foundation 60ft. square, with twenty-tive excavating-chambers, 
from which the earth was removed by dredging. This 60ft. 
block was sunk to 20ft. below ground-level, and the excavating- 
chambers having been filled with concrete, the approach-viaduct 
was built upon it. Upon the spandril or side walls of these 
viaducts, the steel girders of the main side-spans, 420ft. long 
by 47ft. deep, of a weight of 1000 tons per span, were erected and 
rivetted up complete. For launching them into position, four 
flat-footed or Vignoles rails were laid in juxtaposition on three 
longitudinal baulks of timber on the viaduct walls under the centre 
of each of the main girders. These lines of rails extended the 
whole length of the viaduct and over the abutments, projecting 
3ft. beyond the face of the same. The shore or rear ends of the 
main girders, weighing 250 tons each, were carried on trollies by 
means of the end bearing-pins. The trollies distributed the weight 
over a wheel-base of 224ft. A roller platform, resting on fourteen 
3¥in. round iron rollers, was inserted under each of the main 

rders at a distunce of 60ft. from the outer or river end, the girders 

ing stiffened, by temporary counterstruts in two bays, to sustain 
the abnormal strains due to their being supported 60ft. from the 
end. The main girders, thus carried on the roller platforms and 
trollies in the rear, were then hauled out until they whee | or 
projected beyond the abutment 51ft. The two pontoons used in 
sinking the caissons of the river-piers, each 225ft. long by 26ft. 6in. 
wide by 9ft. deep, with a combined displacement of 300 tons per 
foot of immersion, were closely wane together and rigidly 


connected by a strong staging of timber and rails, designed to 
carry the girders of the main side spans, supporting them at the 
outer end and at a point 30ft. from the end, at a height of 48ft. or 
50ft. above the water-level, The pontoon staging thus prepared 





was floated under the projecting ends of the main girders at low- 
water on a suitable tide, and the packings having been adjusted to 
distribute the weight equally on the two pontoons, the outer ends 
of the girders were lifted by the rising tide, and, the shore ends 
being carried on the trollies, the girders were hauled across and 
deposited on their seat at the cantilever ends. The pontoons with 
the staging were removed at low-water. The operation of launching 
or floating out each main side span occupied about an hour anda 
half. The hauling-out gear consisted, first, of two three-fold lin. 
chain tackles, made fast to the outside of the abutment, and 
hauling on the shore end of the girders, operated by a pair of semi- 
portable na, ys fixed on the ae ee in the rear of the 
girders; and, secondly, of three double steel 4in. wire ropes (six 
parts altogether) attached to the deck of the outer end of the main 
girders, hauled on by rope tackles ranged on the cantilever deck, 
and worked by powerful steam winches. During the operation of 
floating out the main girders, the pontoons were guided in a straight 
line and prevented from drifting sideways by up and down-stream 
warps made fast to barges moored at a suitable distance above and 
below bridge ; the warps were hauled in or paid out from capstans 
on the pontoon decks. After the main girders had been placed in 
position, it was necessary to remove the launching-trollies from the 
shore-ends, and to transfer the girder-ends to the pendulum sus- 
pension-links by which they are permanently carried, and which 
allow of the expansion and contraction of the girders due to varia- 
tions of temperature. The first caisson was launched on the 2nd of 
March, 1884. The second side span was floated into position, and 
the shore ends were suspended by pendulum links to the saddle- 
castings on the abutment, thus practically completing the bridge, 
on the 22nd of December, 1886. 








FLUATATION OF STONES.1 


ALKALINE silicates have been often tried for hardening soft 
limestones, and protecting them from the effects of weather; but 
while silica undoubtedly hardens the stone, the double decompo- 
sition of the alkaline carbonates renders it bygrometric. Morc- 
over, a very concentrated, or rapidly drying silicate imprisons 
some of the water of the solution, which breaks the stone at the 
first frost. Barium salts have been proposed; and the zincate 
or aluminate of barium might be serviceable if their price was 
lower. The salts, however, affording the most satisfactory 
results are the fluosilicates, or, for brevity, the fluates, of certain 
metals. Messrs. Faure and Kessler, of Clermont, specially recom- 
mend the fluosilicates of magnesium, zinc, and aluminium, or 
the double fiuosilicates of two of them. With the exception of 
the fluate of aluminium, they can be obtained in perfectly pure 
form of crystals ; and they areall unaffected by theair. A solution 
of one of these salts, of suitable concentration, is applied to the 
stone with a brush, or pumped on it. The liquid rarely penetrates 
to a greater depth than jin. ; and an efflorescence appears on the 
surface of the stone, owing to the escape of the carbonic acid. The 
application is repeated a second, and sometimes a third time. The 
fluate of aluminium is more acid than the fluates of magnesium and 
of zinc, but it forms with zinc a double fiuate more staple and less 
acid; it rapidly closes the pores on the surface of the stone, and is 
therefore the best to use for coarse-grained stone. These fluates 
harden all soft limestones in the course of a day; they diminish 
their porosity, and reduce their permeability to water to that of 
hard stones; they enable them to be smoothed, and polished, and 
can also impart certain fixed colours to them ; they are moderate in 
price, and can also be applied with advantage to cements, mortars, 
and other materials containing lime. These solutions, when in 
contact with the limestone, decompose into carbonic acid, which 
escapes, and intoinsoluble substances deposited on the limestone, 
which is thus protected from the weather. Fluate of aluminium 
decomposes with limestone into silica, alumina, fluoride of calcium, 
and carbonic acid ; and fiuate of zinc with limestone produces silica, 
carbonate of zinc, fluoride of calcium, and carbonic acid. Recent 
experiments with these fluates have afforded satisfactory results; 
but considerable time must elapse before the value of the process 
can be determined with certainty. 











OwENS COLLEGE ENGINEERING Socigety.—-A meeting of the 
Owens College Engineering Society was held on Tuesday, February 
7th, when two papers were read, one by Mr. E. G. Hiller, on 
“Stationary Engines at the Manchester Exhibition,” his paper 
being restricted chiefly to a description of the four engines driving 
the machinery in the machinery section, in which he approved of 
the Corliss valve gear with which these engines were fitted, and 
the advantages of a single slide bar for mill engines. Then followed 
a paper by Mr. E. Worthington, B.Sc., on ‘* Locomotive Engines 
at the Jubilee Exhibition,”’ who introduced the subject by remark- 
ing that the historical development of the locomotive was very 
defective in these Exhibitions. Then followed a description of 
some of the leading features of different types ; the pros and cons, 
of the compound locomotive, as adopted by the London and North- 
Western and North-Eastern Railway Companies, were dealt with, 
the papers being illustrated by diagrams, and followed by a 
discussion. 


THE Society or EncIngErs.—In his inaugural address on 
Monday last, as president of the Society of Engineers, Mr. A. 
T. Walmisley referred to the proposed registration of Archi- 
tects and Engineers Act, a thing which is conceived in ignor- 
ance of the causes of the evils it is proposed, and which would 
result in ignorance that would defeat the proposed objects. 
Mr. Walmisley said :—‘‘ When we consider that the Institution of 
Civil Engineers now numbers over 3800 corporate members, and 
more than 950 students, it behoves all young engineers to embrace 
every opportunity of improving their professional knowledge. Our 
Society is not a rival, nor are we a branch of the Institution of Civil 
Engineers. On the contrary, most of our leading members are 
members of the Institution, and all our members acknowledge the 
status and usefulness of the Institution, established by Royal 
Charter in 1828. To be a member of the Institution of Civil 
Engineers is now very justly held to be a certificate of having 
attained some ised position in professional practice. The 
proposed Architects and Engineers Act is framed upon the basis 
that the public have the right to be protected from incompetent 
professional men. The promoters propose to regulate the qualifi- 
cations of practitioners in architecture, civil engineering, and 
surveying, and to institute a compulsory examination, conducted 
by the chartered professional bodies, for all desiring to be regis- 
tered on the list of qualified practitioners. However useful the 
proposed registration of qualified practitioners might be, a high 
and strict sense of responsibility cannot be secured by legislation, 
nor can some of the best qualities requisite for a successful 
engineer be tested by examination. The engineer requires not 
only to produce a safe structure, with due rd to economy ot 
material to be employed and labour involved, but he requires to 
be able to direct its execution with commercial dexterity, and the 
greatest art consists in the combination of honest business-like 
habits with scientitic capability. The Council of the Institution of 
Civil Engineers, as at present advised, do not propose to institute 
any examination of their own; but they have taken a very judicious 
step by requiring that in future every candidate for admission as a 
student shall produce a certificate of proficiency in the subjects of 
general education from some recognised public examining or edu- 
cational body. In this respect they are following the example of 
the General Medical Council, which requires evidence of that kind, 
it being a rule that before any one is allowed to be registered as a 
medical student in a hospital, he must pass either the matricula- 
tion examination at one of the Universities or the College of Pre- 
ceptors.” 





1 “ Proceedings” Institution of Civil Engineers. 
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AUSTRALIAN ENGINEERING NOTES. 


Tin mining.—-Owing to the rise of price in the London market 
for copper, great activity is being displayed in the various mines 
here, and arrangements are being pushed forward for raising ore 
at the Hamley mine. 

Gold mining.—Considerable interest is being manifested at the 
reported discovery of gold in the Mudgee district, and it is thought 
it will again prove to be the richest ground of the colony. A rich 
find of gold has just been made by the Carangara Gold Mining 
Company, the original vein having n “struck” again, which is 
estimated to yield 100 oz. to the ton, the width of the vein at pre- 
sent being 9in., when a monkey shaft, which was sunk 20ft. from 
the ‘‘ drive,” resulting in a find of a depth of 5ft. 

Electrical power in gold mines.—The tirst application of electricity 
to gold mining has ecg | been tried with pronounced success at 
the Pheenix mine, Lake Wakatipu, New Zealand. The resources 
of the mine being heavily taxed for power, as steam was out of the 
question owing to the excessive price of coal and wood, as well as 
the supply of water in the immediate neighbourhood being in- 
adequate, the adoption of electricity was proposed to the manager. 
The mine being situated in an almost inaccessible place, rendered 
power by means of wire ropes or compressed air impossible. The 
electrical plant has been supplied by the Electric Light, Power 
and Storage Company, the two motors being constructed by the 
Anglo-American Brush Company, which are No. 8 Brush dynamos, 
Victoria pattern. The motors, which are fixed about two miles 
from the mine—where an abundant supply of water is available— 
are generated by two Pelton water-wheels, giving a current of 
10 ampéres, and having an electro-motive force of 2000 volts, which 
is equal to 53-horse power for the two dynamos. The current is 
conducted to the battery house by a No. 8 B.W.G. wire which is 
three miles in length, and is carried over a hill 800ft. high. The 
battery which these motors work consists of 36 head of stampers, 
each Scwt.; considering the leakage which must necessarily incur, 
on account of the distance the current is conveyed, the performance 
is highly creditable, and should be the era of a new development 
for motive power in this country, where fuel in many cases means 
almost ruination to the working of mines. 

Silver mining.—In the silver mining the output continues to show 
good results and a steady business, the Broken Hil! district still 
maintaining the supremacy for output. A rumour is current that 
the manager of the Pi les Tribute Company has resigned, which 
is alleged to be the reason of the fallinshares. IntheSunney Corner 
Silver Mining Company the estimated assay for week ending 
December 3rd is expected to amount to £1005. A very able article 
on “Failure in Silver Mining: its Cause and Prevention,” has lately 
saga in the Sydney Morning Herald, from the pen of Mr. E. A. 
Baker, which is of essential importance to British investors in 
Australian mining companies, iol waa ve the means of opening 
out bona fide concerns of a lucrative nature, if his advice was carried 
out :—“ It would not be surprising if the production from silver 
mining in New South Wales was equal in value, or even in excess 
of what our gold has been. From the north, south, and west come 
accounts almost daily of valuable discoveries being made in silver, 
sometimes in silver and gold combined. We have at the present 
time really genuine and valuable silver mines being worked ; but 
this strange thing occurs, that scarcely one of them, except the 
famous Broken Hill, seems at present payable or dividend pro- 
ducing... . . It seems to me the causes for the present 
unsatisfactory state of the silver mining industry are twofold: 
first, the want of knowledge in the treatment of the ore, so as 
to extract the ore cheaply and effectually; and, secondly, 
the baneful effects on our mining industry by the stockjobbing in, 
and the formation of, mining companies. Notwithstanding the 
large experience and great knowledge available to us arising from 
the labours alike of scientific men, and also of practical mining men, 
in such countries as North and South America and Germany, where 
silver-mining has been carried on successfully for very many years, 
we seem here in New South Wales to have but one idea when we 
light upon a discovery of silver which promises well, and that is to 
construct a water jacket smelting furnace for the reduction of the 
ores, Suitable or unsuitable for the locality and the nature of the 
ore, up must go this water jacket furnace. Perhaps, in the metal- 
lurgy of the metals there is none so complicated, none so diverse in 
its character, as the treatment of silver ores ; and this arises from 
the great diversity of its ores, necessitating, sometimes, smelting, 
or what may be termed the fire process, sometimes the grinding 
and amalgamating with mercury, and sometimes the wet process or 
reduction by certain chemicals, or, in other words, putting the 
silver in solution and precipitating it.. These three great principles 
for the reduction of silver ores have each many modifications or 
varieties of apparatus used by the scientific and practical silver- 
miners of America and Europe, according to the nature of the ore to 
be treated and to the surrounding circumstances. Asa rule for the 
silver gossan ores, and for some of the silver lead ores and a few 
others, there is nothing better than that form of furnace called 
the water jacket. Again for some of the sulphides of silver and 
copper ores nothing, perhaps, will be so suitable as the old copper 
smelting reverberatory furnace. Then for the amalgamation pro- 
cess, such as was so much in use at the Great Komstock mines in 
Nevada, some of the sulphide and chloride ores come in, and for 
those rare but valuable ores, the pure chloride and bromide, the 
amalgama‘ion of what is known as the hot-pan or Cazo process, so 
successfully used in South America, is the correct and suitable 
thing. The third great division of the subject brings us to the 
wet process, of which that elegant and purely scientific method 
known on the Continent as Von Patera’s, or the hyposu!phate pro- 
cess, is perhaps the most used, and the best and most economical. 
Each of these is admirable in its way, being suitable or not as is 
the constitution of the ore to be treated and the locality where the 
mine is situated. This water jacket smelting furnace, excellent as 
it is for the treatment of certain silver ores, is in many cases most 
unsuitable in this country on account of the great cost in working 
it. Apart from the large staff of men required and the expense of 
a mg the cost of the only fuel that practically can be used, viz., 
coke, isenormous. . . . . This branch of the subject might be 
enlarged upon greatly,. but any man of ordinary intelligence who 
will. . . . inquire what is being done in America, and chiefly in 
Germany, will see how we are blundering in this important matter, 
how we form’ companies with huge capitals, rush at all kinds of 
costly and unsuitable plant, and then fail, the company being 
wound up, the valuable mines sold ; probably to be in after years 
opened up afresh and worked successfully, when time shall have 
brought experience. In fact, the present costly and imperfect 
mode of working our silver mines may appear to do for a time while 
the rich surface ore lasts and ore is abundant, but when they fail, 
as fail they must in all mines very soon, then comes, as we have 
seen, the collapse, the fall in shares, and the heavy loss to the 
holders.” 

Queensland locomotives.—Messrs. Evans, Anderson, Phelan and 
Co., Brisbane, have secured the order from the Queensland Govern- 
ment for the construction of fifty locomotives, viz., twenty-five 
mixed traffic engines, cylinders 13in. diameter, 20in. stroke, driving 
wheels 39in. diameter, tenders with water capacity of 1400 gallons, 
for the price of £2220 each, delivered on rails at Brisbane, after 
1000 miles trial; and twenty-five passenger engines, cylinders 
12in. diameter, 18in. stroke, driving wheels 48in. diameter, tenders 
with water capacity of 10,000 gallons, for the price of £2250, 
delivered on rails at Brisbane. It is stated that the average cost 
of eighty-eight mixed engines received in Queensland from Great 
Britain from 1883 to 1886 was £2155, which, when incidental 
charges are added, makes the colonial tender only 2 per cent. above 
the price of the imported engines. 

Queensland Department of Mines.—The Government of Queens- 
land has rescived to form a new department for mines, owing to 








the increased activity in the mining industry, and have appointed 
Mr. W. 0. Hodgkinson as Minister for Mines. 
New South Wales statistics.—In the report of the Government 





statistician for New South Wales, which is just published, some 
very notable facts are mentioned, It mentions that, as regards 
the commerce, while Canada has five times the population it barely 
exceeds here in value. The tonnage for shipping in 1886 being 
2,114,618 inwards, and 2,143,986 outwards, which is only surpassed 
by four English ports, viz., London, Liverpool, Cardiff, and New- 
castle ; and far exceeds that of any other of the Australasian colonies. 
The tonnage of New South Wales inward and outward combined 
showing 4,258,604, against Victoria, 3,735,387 ; South Australia, 
1,558,476 ; Queensland, 1,120,479; and New Zealand, 990,953, 
The tonnage of foreign vessels trading with the Colony of New 
South Wales was:—France, 167,229 ; America, 164,552 ; Germany 
93,308 ; Norway and Sweden, 66,932 tons. 

Mineral retwrns.—The following returns have been made by the 
Under-secretary for Mines for New South Wales on the value of 
minerals raised in 1886 :— 











£ s. d. 

Value of Gold raised 36,469,138 12 10 
» Silver * 580,428 0 0 
3» Coal es 18,352,668 16 10 
» Shale - 995 413 5 0 
» Thr it 7,402,456 0 0 
» Copper pes s< se oe oe «Ae 8 6 
» Iron ae ba. wind be Rab 250,921 19 6 
» Antimony 2 a Sees ecu 65,598 0 0 
» Asbestos ” ca bk eee 488 0 0 
» Bismuth ae ee 13,880 14 0 
» Silver lead * ee ae ae 651,511 0 0 
» Sundry minerals _,, ee ee 25,433 0 0 
Total .. .. £69,772,187 8 2 


The Anglepole Railway Bill has been passed by the South 
Australian Government. 








THE THAMES STEAMBOAT TRAFFICc.—For several months the 
passenger steamboat traffic between the Upper Thames and 
Gravesend has been stopped. It is now stated that the property, 
including the whole of the machinery at the Woolwich engineering 
works and the entire fleet, has been purchased by a newly-formed 
company, and that the service is likely to be resumed in the spring. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Harry H. Meadus, engineer, 
to the Impérieuse; Robert B. Garde, assistant-engineer, to the 
te John A. Richards, assistant-engineer, to the Shannon ; 
William F. Turner, assistant-engineer, to the Howe; James H. 
Watson, assistant-engineer, to the Trafalgar; and H. W. Irish, 
acting assistant-engineer, to the Crocodile; all to date February 
Ist. George J. Gorfett, engineer, to the Porpoise; George E. 
ee assistant-engineer, to the Porpoise ; all to date February 

th. 

OsNEY BRIDGE, OXFORD.—Tenders have been accepted for the 
reconstruction of this bridge across the Thames at Oxford, accord- 
ing to plans prepared by Mr. W. H. White, M. Inst. C.E., engineer 
to the 1 Board. The new bridge will consist of one cast iron 
arched span of 60ft. and two smallerstone arches. The abutments, 
wing walls, and parapets will be of stone, the ashlar being Derby- 
shire grit stone. The centre span will have ornamental cast iron 
side railings, and the roadway will be carried by Lindsay’s patent 
rolled steel trough flooring, covered with cement concrete. The 
contractor for the piled foundations, concrete, and masonry, is Mr. 
W. J. McKenzie, of Wandsworth, and for the ironwork, the 
Horseley Company, Tipton, the total cost being about £3750. The 
removal of the ruins of the old structure has been commenced. 

THE Svun’s ATMOSPHERE.—Professor C. VC. Hutchings and Pro- 
fessor E. L. Holden, of the Harvard University Physical Laboratory, 
have begun a most interesting work pertaining to observations on 
the chemical constitution of the sun, which has already led to some 
remarkable results. For the purposes of the new investigation 
they were supplied by Professor John Trowbridge with one of 
Professor Rowland’s magnificent diffraction gratings, ruled ona 
concave of speculum metal, 21}ft. radius of curvature, 14,438 lines 
to the inch, ruled surface 6in. by 2in. The settings of the grating 
and of the photographic apparatus are such that the centre of the 
photo-sensitive plate may “3 almost instantly set to within a single 
wave length of any given line in the spectrum. For the po 
of spectrum comparison, a powerful electric lamp is used, the lower 
carbon being of cup shape. So intense is the heat that an ordinary 
compound placed within the cup is at once reduced to the metallic 
state. The general arrangement and construction of the apparatus 
asa whole is such that any desired section of the sun’s spectrum 
may be photographed on the upper half of the photo-plate. The 
sun light may then be shut off, and a photo made on the lower half 
of the plate of the spectrum of any substance inflamed in the 
electric light. The spectra thus obtained are then examined at 
leisure by a magnifying glass, and any coincidences between the solar 
and metallic lines noted according to their wave lengths. The ob- 
servations so far made by the authors convince them that the whole 
matter of coincidences of metallic and solar lines needs re-exami- 
nation, and that something more than the mere coincidence of two 
or three lines out of many is required to establish even the proba- 
bility of the presence of a metal in the sun. The results obtained 
appear to cast doubt upon the existence in the sun of quite a 
number of elements before regarded as certainly existing in the 
great luminary. 

ELEcTRIC RaILWay SIGNALS.—A system of electric signalling, by 
means of which a signal is with facility and certainty given to the 
driver of an engine by indicator in front of him, has been before 
the railway world for some time; but although it would effectively 
prevent accidents in fogs and reduce the heavy cost at such times 
for signals and fog signalmen, it has not been taken up by our rail- 
way companies, is is partly due to the fact that as each engine 
must be fitted with a small apparatus, it would be necessary for 
the complete safety against accident that every engine running 
on a line to whatever company it may belong should be so fitted, 
and hence for some lines the several companies would have to agree 
to its simultaneous adoption. The invention is the subject of 
patents held by the Electric Signal eg and it has been tested 
with success on the Belfast Central Railway and on the Penally 
and Tenby line. The following is from a report of Dr. J. Hopkin- 
son, F.R.S., on the system, which is Enright’s patent:—‘‘On 
aa 22nd I visited Tenby and examined the apparatus ~— up 
by Mr. Enright at Penally Station and on the line between Penally 
and Tenby, and I fully tested it in operation. The apparatus has 
primarily two purposes to fulfil: first, to enable the signalman to 
communicate with the driver of a train in motion electrically with- 
out the use of detonating signals or distant visual signals; second, 
to record the of all trains along the line automatically. I 
carefully verified the working of every part of the apparatus, both 
from the point of view of the signalman at the station and from 
the point of view of the driver on the locomotive. In my presence 
every part of the apparatus performed perfectly; the signals on 
the locomotive were unmistakeable, and the contacts were properly 
recorded upon the drum at all speeds of the locomotive up to fifty 
miles per hour, the maximum it was practicable to obtain. In the 
experiments I witnessed at Tenby Mr. Enright’s apparatus worked 
most satisfactorily, and it was evident that he had employed much 
skill and thought in working out the details of his invention, parti- 
cularly in securing regularity in the electrical contact between the 
locomotive and the road. Thea priori arguments in favour of elec- 
trical signals, i of, or in conjunction with, the ordinary sema- 

hores, are strong, but the advantage in their use would appear to 
S exceedingly great as superseding the barbarous system of deto- 
nators now used in fogs, and for this purpose they might be used 
in conjunction with the ordinary visual signals, and so be subject 
to the existing interlocking a on which safety so much 
depends, The expense of introducing Mr, Enright’s system in this 
way could not be very great.” The fact that the system is not in 
use yet would appear to be due to its being insufficiently repre- 
sented before the railway companies; but as the patents are, we 
understand, about to be gold, this defect will perhaps be removed. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE iron trade is wearing just now a condition of sameness, the 
alteration in the state of the market during the past two or three 
weeks having been very slight. The orders received at the mills 
and forges a little prior to the quarterly meetings and since that 
date will take some weeks to clear off, and the works therefore, for 
the present, keep steadily engaged. Distinctly new buying is 
limited in extent, most consumers having sufliciently covered their 
wants during the past few weeks, : 

For any new work appearing on the market makers are main- 
taining as firm prices as they well can, but in face of the easier 
tone of pigs this is not altogether an easy matter. 

On 'Change in Birmingham this—Thursday—afternoon, finished 
ironmakers, who are well supplied with orders, quoted pretty 
nearly the same prices as have ruled for the past few wecks, but 
there was some giving way by firms whose ped sone cel are not so 
well filled. Certain makers were prepared to court business by 
as prices which buyers considered should mostly rule at 

ate. 

Marked iron is steady on the old basis of £7, and makers now 
seem satisfied that they acted wisely in resisting the overtures for an 
advance some few weeks back. Itis true that £7 is the lowest price 
quoted as a basis of branded iron for many years past ; but any 
attempt to alter this rate, unless it is backed up by much stronger 
rates for common finished iron and pig iron, eeeil do harm rather 
than good. 

The New British Iron Company at date quotes: slit rods, £6 5s, 
for Corngreaves, £7 C.G.C. brand, £7 10s, Lion, £9 best Lion, and 
£11 10s, best charcoal. Steel rods are £8 and iron horseshoe rods 
£€ 10s., £7 10s. and £9 according to quality. Hoops the company 
——. S, £8, and £9 10s. Steel hoops are £8 10s, and best char- 
coul £8, 

Local iron plates are in slow request at £6 10s. for bridge or 
tank sorts, and £7 10s. for ordinary boiler qualities. B.B.H. 
plates, not exceeding 4 cwt. each, are quoted £8 10s.; best boiler 
plates, £9 10s.; double best ditto, £10 10s.; treble best ditto, 
£11 10s.; extra treble best ditto, £14 10s.; and best charcoal ditto, 
£18 15s. John Bagnall and Sons’ boiler plates to 5 ewt. are 
£8 10s.; best, £9 10s.; double best, £10 10s.; and treble best 
£11 10s. Robert Heath and Sons, North Staffordshire, quote 
bridge or tank plates £6; best boiler, £6 10s.; double best, £7; 
and treble best, £9. 

Medium qualities of bars are scarcely so firm as they were at 
quarter day, and a few sales are mentioned at £6 2s. 6d. and £6, 
showing a slight decline from the prices then paid. Similarly, the 
prices of common bars are somewhat easier, ranging from £5 5s, 
to £5 2s. 6d. a ton lower than former rates. There is, however, 
no wish on makers’ part to book large forward orders at anything 
under the full quarter-day rates. 

The most encouraging feature of the market is the on-coming of 
the shipping season. This circumstance is inspiring the market 
with more confidence than would otherwise be observable, and is 
encouraging makers in the belief that current prices will be fully 
maintained throughout the quarter. Early in March considerable 
movement should appear in the shipping trade, with the result of 
increased orders for bars, hoops, sheets, and the like at the works. 

In sheets the demand continues in excess of quick supply, and 
some consumers are inconvenienced. The galvanisers have orders 
on their books which will keep them going in most cases for another 
month or two at least, and they are therefore demanding prompt 
and large deliveries of black sheets from the ironworks, Un- 
doubtedly the sheet trade is the mainstay of Staffordshire at the 
present time. Prices for galvanising sorts keep at £6 5s. to £6 10s, 
for singles, £6 15s, to £7 for doubles, and £1 additional for trebles, 
while in the white state corrugated doubles are £12 10s, to £13, 
bundled, delivered in the Thames. 

Some of the thin sheet mills, only partially employed last sum- 
mer, are now producing a very satisfactory tonnage of the thin 
gauges of sheets of a quality and finish that leave nothing to be 
desired in these respects. The prospects of the tin-plate trade, 
which is practically confined to five or six firms, are regarded as 
very satisfactory, although the prices now obtained show nearly 15 
per cent. advance on those prevailing three months ago. 

Particulars are furnished of the extent of the expected re-start 
of Bromford Ironworks, to which reference was made last week. 
The works are among the most extensive in Staffordshire, and 
consist of sixty-eight puddling furnaces and seven mills, The new 
proprietors have acquired fourteen puddling furnaces and four 
merchant mills. Preparations are being made for the re-starting 
of all these, 100 hands being first set on, and then 250 more. 

The business doing in pig iron is not of a brisk sort, there being 
less disposition on the part of consumers to enter into contracts. 
They are watching the course of the other pig iron markets of the 
kingdom, and their tone leads buyers to the conclusion that there 
° no necessity for showing up with much vigour in the market at 

ate. 

Production will shortly be increased by the re-starting of two 
Derbyshire furnaces which have been out of blast for some time. 
The Pelsall Coal and Iron Co. have likewise just blown in a second 
furnace, so that native, as well as imported supplies, are somewhat 
fuller. 

Sellers decline to give way in price to any large extent, though 
quarter-day prices cannot be said to be + ge Northampton and 

rbyshire pigs are named at 40s, to 41s. delivered, occasionally 
ranging up to 42s., while Staffordshire makes are 40s. to 42s. for 
second-class part mine sorts, 32s. 6d. for cinder, and the previous 
quotation of 52s. 6d. for best. 

The Board of Trade returns for January continue to show an 
increase in metallurgical exports. The total shipments of iron and 
steel last month were 290,459 tons—an increase on the year of 
15,237 tons, or 54 per cent.; while the total value was £1,993,333— 
an increase of £282,870, or 164 per cent. The details show an 
increase of £29,144, or 28 per cent. in bar and angle iron; of 
£189,468, or 62°9 per cent., in railroad ; of £12,434, or 29 per cent., 
in wire; of £26,789, or 191 per cent., in telegraphic wire; of 
£20,428, or 5°6 per cent., in cast and wrought; of £30,655, or 124 
per cent., in hoops and sheets; of £114,419, or 41 per cent., in tin- 
plates; and £20,134, or 5 per cont., in iron-wrought tin. In pig 
and puddled there is a decrease of £37,336, or 25 per cent; in old 
iron of £47,424, or over 70 per cent.; and in unwrought steel of 
£28,074, or 20°6 per cent. 

The following are the Board of Trade figures of exports for the 
month :— 





Month of January. 
iven. 1887. Ys 968. 
Pig and puddled .. .. -» £149,877 .. -. £112,041 
Bar, angle, &c. pe: leek - 108,589 .. .. oe 182,683 
Railroad .. .. rere 
. aaa 5 55,195 
Telegraphic ditto .. 41,231 
Cast and wrought .. 884,730 
Hoops, sheets, &c. .. £73,575 
“eee 20,244 
Steel, unwrought .. .. 108,210 
ee oe ee 390,134 
Tin, unwrought .. .. 60,614 
Hardware and cutlery .. 235,557 
BERGENER... 00 00 00 0s oe ee oe = 684,125 
Steam engines .. 208,061 2 «oe Saree 


The Lilleshall Iron and Steel Company, Shropshire, is experi- 
encing so large a demand for steel that it is putting down 
increased plant. Some weeks ago it put in a third 8-ton Bes- 
semer converter, and is now laying down an open-hearth basic 
converter after the Batho pattern, but elongated after the 
style adopted by Mr. James Riley, of the Steel Company of Scot- 
land, The furnace will be elliptical, and of 12 tons capacity, and 
this new plant will enable the company to make steel suitable for 
































Fer. 10, 1888. 





THE ENGINEER. 


121 








best tin-plate manufacture and for best best boiler plates. It is 
found that soft basic steel is unsuitable to the purposes of the tin- 
plate makers since it blisters in pickling ; but Siemens steel does not 
present this defect. South Staffordshire and East Worcestershire 
tin-plate makers, who have hitherto had to get their steel from 
outside districts, express satisfaction at the new source of supply 
which will now be open to them close at home. In 2in. billets for 
steel wire making, and steel in wire rods proper, the demand is 
rapidly increasing, and if its supply allowed, the Lillesball Com- 
pany could make double its present sales. 

The South Staffordshire Mines Drainage Commissioners have just 
effected an important change in the constitution of that governing 
body. The triumvirate of three influential members which has 
hitherto formed the executive has been superseded by one merged 
into a new body to be called the Administrative Committee. his 
body is to consist of the following eight members :—Messrs, Walter 
Williams, (Chairman of the Commissioners), B. Hingley, M.P., 


. Tilden Wright, (Earl Dudley’s representative), Walter Bassano, 
Wilson Lloyd, J. B. Cochrane, Daniel Groucutt, and Rupert Smith, 
The office of the late secretary, resigned, is to be filled by a new 


otticial with extended powers, termed the manager, who will consult 
with the new Administrative Committee, 

Last week I stated that Messrs. Tangye were well engaged on 
pumps and engines ; to this I may add that the firm have just,taken 
a contract for a large new pump required by the Birmingham 
Waterworks to be laid down at Perry Well; there were four other 
tenders. In hydraulic work and electric lighting plant Messrs, 
Tangye are also well employed, while orders for machine tools, 
such as lathes, planing, milling, and slotting machines are lookin, 
rather better. The special gas power hammer which was cael 
in THE ENGINEER some few weeks ago is finding favour for general 
smiths’ work, and particularly for coach builders, Prospects are 
considered by the firm to be of a rather improving character. 

The activity in the shipbuilding trade is improving the condition 
of the ship’s tackle makers, as well as of the cable and anchor 
makers, dealt witha week ago. Tackle makers announce increased 
activity on account of nearly all the home yards, and prompt 
delivery of orders is imperative. This indicates the sales of ships 
that have been for some time on the stocks, but which are now re- 
guired to be urgently fitted up. Export orders are under execution 
received in November and December for shipment during the next 
two or three months on account of the Argentine Republic, the 
North of Europe, and Australia. The Argentine Republic is a 
steadily going market, and is the best which some ship’s tackle 
makers have now any experience of, Australian orders, on the con- 
trary, have of late been very small, but better things are expected 
as the year advances, 

The —s of the Birmingham Compressed Air Power Com- 
yany’s work is detailed in a report presented to the directors by 
Messrs. J. Sturgeon and H, Robinson, the engineers. It appears 
that the concrete work for several of the accessory offices and work- 
shops has been completed, also for the first block of engine-houses 
and boilers for 4000-horse power, gas producers for 3500-horse 
power, for an auxiliary air-compressor of 200-horse power, and for 
one hand-fired boiler. Four more engine-houses have already 
been erected. Seven boilers—out of the nineteen—equivalent to 
2345-horse power, have been erected, of which six have been tested 
and passed as ready for work. ‘The first 1000-horse power engine 
is now being put up, and is expected to commence work early in 
March. The second 1000-horse power engine has also been com- 
pleted, and tried under steam at Messrs. Fowler's, and the third 
is nearly ready. The condensers and pumps for all three have 
been already fixed in position. The laying of mains has been pro- 
ceeded with as rapidly as possible during the past six weeks. The 
maximum working pressure will not exceed 501b. to the square 
inch. 

The committee of the Birmingham Corporation Waterworks a 
short time ago instructed their engineer to report upon the capital 
expenditure which would be required during the next five years. 
The report has now been presented, and it is an important docu- 
ment. The estimated expenditure over the period named is no 
less a sum than £92,855. By Christmas, 1892, the water supply 
will, in the engineer's opinion, amount to about 16,000,000 gallons 
per day on the average, or about 20,000,000 gallons per day as a 
usual maximum supply during an average drought. The works 
upon which the £92,000 will have to be expended, include, among 
others, the following :—An additional well necessary to keep up the 
present supply at a cost of £10,000, to which £5000 will have to be 
added for mains; £21,300 for distributing mains ; £25,000 on a 
duplicate main, 6in. larger than the present 36in. main from the 
Wintacre Works, which are capable of giving 10,000,000 gallons 
perday. The ittee have idered the engineer’s report, 
and on Tuesday they obtained the permission of the Town Council 
oa? the Local Government Board for sanction to borrow 
£100,000 to carry out the works. 

Messrs, Thos. Skidmore and Sons, Wolverhampton, are exhibit- 
ing five specially made safes which they intend to send to the 
Hy er igee Melbourne Exhibition. One is a 60in. safe, double 
le&cked, with double or folding doors. There are two 30in. safes 
and two of 24in. Every one of the safes is provided with eight- 
lever detector locks, arranged with dovetails and other securities to 
prevent wedging, and made of solid iron and steel. 

The workmen at one of the rim and mortice lock firms at Willen- 
hall have struck against the low rate of wages—stated to be 11s. 
per week—paid them. Some of the other manufacturers of the 
town are in sympathy with the strikers, and are according them 
pecuniary assistance. This object is to prevent lowering of the 
— standard of prices through the payment of absurdly low 
ra 

The cable trams in Birmingham, which have been so long ex- 
pected by the public, will, it is expected, commence running 
shortly after the Board of Trade inspection a fortnight hence. 

The annual report of the South Staffordshire Waterworks Co. 
recommends the declaration of a dividend for the half year on the 
Ordinary Stock at the rate of £5 per cent. per annum less income 
tax. There will remain £2299 to carry to the credit of the next 
half year. The gross amount of water-rates for the half year was 
£34,717, as against £32,796 in the corresponding period of last 
year. The annual meeting will be held in Birmingham. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—Business in the iron trade of this district has 
relapsed into a disorganised position, owing largely to the con- 
tinued downward movement in the price of warrants at Glasgow 
and Middlesbrough. For the moment the position seems to be one 
of waiting ; makers, as a rule, have sufficient orders on their books 
to keep them going for the next few months, and are therefore 
not pressing sellers, On the other hand, consumers have generally 
covered all possible requirements well over the first half of the 
present year, and they are therefore not at all compelled to come 
into the market for any quantities. The business doing is just 
now chiefly in small lots for pressing requirements, and there are 
sellers who are prepared to go much below the prices makers are 
asking, so that the limited trade doing is only possible at figures 
which scarcely represent actual market rates, ‘‘I'his may be said to 
apply to both common and hematite qualities of pig iron, which 
are affected by the speculative operations in the warrant markets. 
In manufactured iron there is more firmness; this is due to the 
fact that makers have booked pretty heavily, and in most cases 
have orders in hand which will keep them going for the next two 
or three months. But even in finished iron there is a good deal 
held in the hands of dealers which finds its way into the market at 
less than makers’ prices. Taking the trade all through, the outlook 
is less hopeful than it was at the commencement of the year, and 
Prices are unquestionably weaker. Makers still keep a tolerably 
strong position, as they are not compelled to come into the 





market to seek after new business, but there is plenty of iron 
offering at lower prices than would have been thought possible a 
month or so back. ‘There was but a very slow business doing on 
the Manchester iron market on Tuesday, and there was an absence 
of the buo a which seemed to characterise trade only very 
recently, om makers still hold to 39s. 6d. and 40s, 6d., and 
Lincolnshire makers are not offering at anything lower than 37s. 6d. 
and 38s. 6d., less 24, delivered in the Manchester district. Good 
foundry brands of Middlesbrough can be bought readily at about 
40s. 4d. net cash, delivered equal to Manchester. Makers of best 
known brands, however, quote fully Is. to 1s. 6d. over this 
figure. Scotch iron is also easier. Some of the leading makers 
of hematites still quote nominally at about 55s., but where 
sales are made, quite 1s. to 1s. 6d. under this figure would 
have to be taken. Manufactured iron remains firm at £5 5s, 
for bars £5 7s. 6d. to £5 10s. for hoops, and £6 15s. to £7 for 
sheets, delivered in the Manchester district. Ironfounders 
are better employed both in castings for engineering and 
general work, but they are still compelled to take the low prices 
which have been ruling for some time past. In steel plates there 
is a limited business doing, and makers are very firm at £8 5s., less 
24, delivered in the Manchester district, for best qualities for boiler 
making purposes, Amongst engineers a more hopeful tone continues 
to be generally reported, but so far no actual improvement in trade 
has made itself felt to any really appreciable extent. In special 
cases there are firms who are busy, but taking works all through, 
the actual weight of orders which has been got, or in prospect, is 
still considerably below their productive capacities, and this keeps 
up a very keen competition for any orders that are to be got, 
which prevents any material improvement in prices. 

The competition in improved methods of lighting is constantly 
bringing forward the best means of utilisin; gases as illuminating 
»ower, and following upon the development of regenerative 
amps the most recent is the Marsh light, which has been in- 
pees le: by Mr. J. Greenall, the managing director of the 
Marsh Light Company, Manchester. As is well known, the 
light to be obtained from a gas lamp depends upon the amount of 
heat which is imparted to the solid particies of carbon in it, and in 
ordinary gas burners a great part of this heat is wasted. In the 
new lamp this loss by radiation is made up by imparting heat to 
the air supplying the flame, this heat being obtained from the 
escaping products. So much as this, indeed, has been accomplished 
by other lamp makers, but it is claimed for the Marsh light that the 
heating arrangements areso simple, that they cannot become choked, 
a fault which too frequently mars lamps of this kind. A principal 
feature in this light is the insulation of the ring from the burner, 
and the prolongation of the burner to carry off the heat, and at 
the same time to prevent carbonaceous and sulphurous deposits on 
the ring, with a series of perforations above the flame for the 
admission of hot air. Another fault in some lamps is that the 
oxygen supplied to the flame is not brought into close contact with 
the gas. Accordingly, the Marsh light has been designed so as to 
insure the complete oxygenating of the gas by means of compres- 
sion of hot air and issuing gas. Another point which requires 
careful attention is the quantity of air supplied to the flame. Fre- 
quently burners are seen which emit smoking flames, and deposit 
soot upon the ceilings; and flames issue, too, at such a high pres- 
sure that the carbon has not enough time to be consumed, ana the 
result is a very poor flame, whilst in some burners an excess of air 
is supplied to the flame and an impoverished light ensues. A 
careful study of these causes of bad light and imperfect combus- 
tion has led to the designing of this lamp in such a way as to 
ensure a proportion of air in direct ratio with the amount of gas 
consumed, and the resulting light is of a pure white colour and 
intense brilliancy. Economy has also been considered, for it is 
claimed that 1000ft. of gas used in the lamp is equal in lighting 
power to 4000ft. as used in the usual bat-wing burner. The lamp 
may readily be fixed as a ventilating light, by which the whole of 
the products from combustion can be separated from the room and 
the vitiated atmosphere can also be induced to follow the current 
and be carried entirely away. The lamp and fittings are tastefully 
designed, and so far they have given every satisfaction. 

On Tuesday last the South Lancashire and Cheshire Coal 
Association made a handsome presentation of silver plate to Mr. 
G. Fereday Smith, M.A., who for many years past has occupied 
the position of manager in connection with the colliery business of 
the Bridgewater trustees. Mr. Fereday Smith has been a member 
of the Association for the last thirty years, and on two occasions 
has filled the office of president. The presentation was made on 
behalf of the Association by Mr. John Knowles, of Manchester, the 
present president, and the occasion was celebrated by a dinner at 
the Queen’s Hotel, Manchester. 

The annual meeting of the members of the Manchester Coal 
Exchange was held on Tuesday, Mr. Edgar Storey, the president, 
in the chair. The report of the committee, which was submitted 
and approved, showed that the Exchange was more than maintain- 
ing the satisfactory progress which has characterised it since its 
commencement. ere has been an increase of both membership 
and subscriptions during the past year, and Mr. Edgar Storey was 
re-elected without opposition as president of the Exchange for the 
ensuing year. 

The coal trade of this district remains somewhat inactive, busi- 
ness moving along quietly, without any real pressure of demand. 
Prices are maintained at recent rates, but there is a slight tendency 
in favour of buyers. There is a fair demand for house fire coals, 
but it is not up to the ——- for the time of year, and with pits 
not working more than five days a week supplies are ample to meet 
all requirements. Quotations for best qualities remain at 9s. per 
ton at the pit mouth, seconds being 7s. to 7s. 6d., and the common 
kinds, 5s, 6d. to 6s. Steam and forge qualities are still somewhat 
of a drug, and except that they are perhaps moving away a little 
more freely for shipment, the demand is without any improvement, 
and prices continue very low, 5s. to 5s. 6d. being the average at 
the pit mouth. Engine fuel is in moderate request, but the poorer 
kinds of slack still hang upon the market, and may be bought 
readily at about 2s. 6d. at the pit. For the best sorts 3s. 6d. to 
4s, is obtainable for some special qualities, and good ordinary 
descriptions of burgy remain at about 4s. 6d. to 4s, 9d. at the pit 
mouth. 

The Committee of the Manchester Coal Exchange have just 
issued their report and balance-sheet for 1887, and in this they 
state they have great pleasure in drawing the attention of the 
members to the fact that the satisfactory progress hitherto made 
by the Exchange has been more than maintained during the past 
year. The amount received from subscriptions—which has been 
£243 7s,—had exceeded that of the previous year by the sum of 
£27 7s., which represented an increased membership of fifty, and 
made a total number of members for 1887 of 496. Although the 
expenses had necessarily been slightly augmented, the net result 
was a profit of £78 2s. 6d. on the year’s working. During the 
coming year the profit could hardly be so much, as the committee 
had agreed, upon certain conditions, to pay an increase of £25 per 
annum in the rental, and had further agreed to pay one-half the 
cost of certain structural alterations which they considered neces- 
sary. On the other hand, their capital had now been more profit- 
ably invested, and from other sources there would probably be also 
an addition to the revenue, The total balance of profit now in the 
hands of the Exchange is £323 11s. 4d., and of this £236 5s. has 
been invested in £200 Lancashire and Yorkshire Railway Four per 
cent. Preference Stock. Mr. Edgar Storey, of Leigh, has been 
nominated without opposition for re-election as president during 
the ensuing = 

Barrow.—There is not much new to report this week except the 
approaching completion of the arrang ts incidental to the 
transfer of the works of the Barrow Shipbuilding Company to 
the new syndicate, of which Mr. Bryce-Douglas is the head. It. is 





an open secret that gentlemen of high position in the shipbuilding 
and engineering world are identifying themselves with the under- 
taking, and I am assured from trustworthy sources of information 
that in a very short space of time fully 3000 men will be employed 





in the shipbuilding and engineering departments. Next week 
I shall be in a position to give fuller information, and in all 
probability shall be able to announce the acceptance of some 
very large orders. There is no change to note in the hema- 
tite pig iron trade, except so far as prices are concerned. 
The Guinn operatiors which are going on in hematite as 
well as in other classes of pig iron are resulting in the reduc- 
tion of prices. Hematite warrants have been disposed of during 
the week at from 42s. to 42s. 6d. per ton, net one month, but 
makers whose position more nearly represents the legitimate 
trading transactions of the district are asking 43s. 6d. to 44s, for 
mixed parcels of Bessemer numbers, and 42s. 9d. to 43s. 6d. for 
No. 3 forge and foundry iron. ‘There is a large stock of iron held 
in the district, but it is chiefly in storing yards. Makers hold but 
little stock, and indeed have entered into delivery engagements 
which will dispose of their make for three or four months to come 
without booking any new orders. The output is steady and regular, 
but there are still about one-fourth of the smelting furnaces in the 
district out of blast. In the steel trade there is a better tone in 
rails, and orders are offering more freely, but prices show no 
variation, and heavy sections of rails are steady at £4 per ton net 
f.o.b., and light sections at £4 5s, (The steel workers in the district 
were never so busily employed, all departments being full of orders. 
This remark applies especially to steel shipbuilding material, and 
bars, billets, hoops, and wire. Prices are all round very firm and 
steady. Shipbuilders are preparing for an active future, and engi- 
neers are likely soon to be better employed. The King Orry, Manx 
steamer, bas arrived at Barrow, where Messrs. Westray and Cope- 
land will undertake important structural alterations, and supply 
her with new boilers and high-speed compound engines. The 
Mona’s Queen, belonging to the same company, it has been deter- 
mined shall not be lengthened, as certain alterations and modifica- 
tions in the engine-room which are about to be made by the Barrow 
Shipbuilding Company will, it is expected, result in giving her the 
required speed of twenty knots per hour. The steamer is 
employed on the Fleetwood and Douglas station. The Hodbar- 
row Mining Company is undertaking a gigantic work. It is 
greatly troubled with rushes of sands in its mines, which adjoin 
the estuary of the Duddon, and it is about to erect a sea wall 
at the boundary of the royalty, which will be a work of years, 
and will not cost less than £50,000. This expenditure is, however, 
justified, as the ore in this mine is of great value and uniformity of 
quality, and is always sold in the market at a few shillings more 
per ton than ordinary qualities of iron ore. The latter are now 
quoted at from 9s, 6d. to 12s. 6d. per ton net at mines. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE ironmasters’ statistics for the month of January proved more 
favourable than was generally expected. Nevertheless there is no 
improvement in the general tone of the pig iron trade. On the 
contrary, the market held at Middlesbrough on Tuesday last was 
quieter than any previously held this year. Scarcely any business 
was done, and prices were reduced 6d. per ton. Merchants are 
now willing to accept 31s. 6d. for prompt delivery, which is nearly 
2s. below the price which ruled at the beginning of January. 
Makers are still in a position to do without fresh orders, and 
maintain their quotaticns firmly. Ina few exceptional cases where 
special brands were required and quick delivery demanded, sales 
have been made at 33s. per ton. Forge iron is now obtainable at 
30s. 9d. to 31s. per ton. 

Stevenson, Jaques, and Co.’s current quotations: ‘‘ Acklam 
Hematite,” Mixed Nos., 45s. per ton; ‘Acklam Yorkshire,” 
Cleveland, No. 3, 35s.; ‘‘ Acklam Basic,” 35s.; ‘‘ Refined Iron,” 
hematite and Cleveland, 65s. to 55s.; ‘‘Chilling Iron,” 55s. to 60s. 
net cash, at furnaces. 

Warrants are quoted at 31s. 2d. per ton, and sales have even 
been made at 31s. These prices have naturally a depressing effect 
on those asked for makers’ iron. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store increased 733 tons last week. The increase during January 
was 8109 tons, the quantity held on the 3lst being 348,242 tons. 
At Glasgow their stock was 943,919 tons, representing an increase 
of 1079 tons. 

Middlesbrough pig iron shipments have improved this month, 
14,386 tons having been sent away between the lst and 6th insts, 
This is 2700 tons more than in the corresponding portion of 
January. The total quantity shipped last month was 61,300 tons. 
The chief destinations were as follows, viz.:—To Scotland, 26,786 
tons; Wales, 9640 tons; Holland, 6148 tons; Belgium, 4121 tons; 
France, 2375 tons; the United States, 2000 tons ; Italy, 1900 tons; 
and India, 1160 tons. Shipments of manufactured iron and steel 
amounted 57,508 tons, whereof India alone took 38,544 tons. 

From the returns for January, which have just been issued by 
the Ironmasters’ Association, it appears that there are now ninety- 
five furnaces in blast. The total make of pig iron during the 
month was 216,838 tons, which represents an increase “of 2208 tons, 
as compared with that for December. The stocks in the entire 
district at the end of last year amounted to 644,281 tons. 

A judicial decision of the utmost importance to steamship owners 
in the North of England has just been given by the Master of the 
Rolls and Justices Fry and Lopes in the Court of Appeal. The 
case brought before them was that of the Neptune Steam Naviga- 
tion Co. versus the Corporation of the Trinity House. The plaintiffs 
are owners of the s.s, Neptune, and sought to recover the sum of 
£23 12s, 7d. which had been paid by them to defendants for light 
dues at Sunderland in August, 1886. The Neptune, while ona 
voyage from Rotterdam to Baltimore, called at Sunderland 
in order to take in her bunker coals. She had cleared for 
her voyage at Rotterdam, and shipped no cargo at Sunder- 
land other than the above. e sum in dispute was de- 
manded of and paid by the master under protest, before the 
ship was allowed to leave. Counsel’s arguments turned mainly 
upon the proper construction of the rule whereby vessels putting 
into a port under stress of weather, or to repair damage, or to 
obtain provisions or other necessaries required for the safety of the 
ship, are exempt from liability for light dues. The court was 
unanimous in the view that such exemption can be claimed only in 
the above circumstances strictly considered ; and that it cannot be 
claimed in cases where the vessel enters the port for the purpose of 
taking in bunker coals. The decision was therefore in favour of 
defendants, with costs. 

The shipbuilding business lately carried on at Stockton-on-Tees 
by Messrs. M. Pearse and Co., and which has been for some time in 
the hands of Messrs. R. MacKay and Co., acting as liquidators, has 
just been sold. The ostensible purchaser is Major Ropner, of 
Preston Hall, near Stockton, who is understood to be acting on 
behalf of a local syndicate. It is believed that the yard will be 
re-opened shortly, and that inasmuch as the new proprietary con- 
tains several shipowners a fair share of work for the future is 
assured. A large number of the inhabitants of Stockton are deeply 
interested in this matter. The yard has hitherto employed many 
hundreds of workmen, besides being a source of much business to 
the tradesmen of the town. The value of property, especially in the 
immediate neighbourhood of the shiping yard, depends greatly 
upon the amount of activity going on there. 

Mr. E. Winsor Richards, hitherto general manager of Messrs, 
Bolckow, Vaughan, and Co.’s works at Eston and elsewhere, has 
resigned his position. It is understood that his services have been 
engaged by the Lowmoor Iron Company. Mr. Ping, mill manager, 
is also leaving. Presumably the Lowmoor Company intends to put 
down a steel plant on an extensive scale, and with that object in 
view has secured Mr. Richards’ services. His successor has not 
yet been appointed, 

The new entrance to the Middlesbrough dock is now rapidly 
approaching completion. The masonry is finished and the dock 
gates are nearly ready for being tested. So soon as this is accom- 
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lished the coffer dams will be removed, and the dock entrance will 
dredged to a age “ye! depth between the gates and the 
channel of the river. It is expected by Mr. Harrison that all will 
be completed by June 30th. Considerable difficulty has attended 
the enlargement of the dock owing to the nature of the subsoil, 
which in many places proved to be quicksand. All difficulties 
have, however, now been successfully overcome. 

There seems little doubt but that the steamship-owning industry 
of the north-east ports has now become profitable, This is a great 
and welcome change, especial!y when it is considered that only last 
year, and still more, the year before, everyone was lamenting the 
largeness of the number of unemployed vessels which were crowd- 
ing our rivers and ports. A meeting of the Hudson Shipping Co. 
was held at York, on the 3rd inst., Mr. Henry Inchbold being in 
the chair. The directors announced a dividend at the rate of 5 per 
cent. perannum, Besides this a substantial amount was carried to 
the reserve fund, and a considerable sum devoted to the payment 
of back insurance calls. The gross amount available was equivalent 
to 9} per cent. on the capital of the company. A meeting of the 
shareholders of the fleet of steamships managed by Messrs. 
Rowland and Marwood, of Whitby, was also recently held. It was 
reported that dividends had been paid during the last year 
amounting to £11,264, which represents the earnings of six 
steamers. It was agreed not to make any reduction in the amount 
insured on the steamers of the fleet during the present year. 

The salt bore-hole which has been for some time in progress at 
Seaton Carew, under the superintendence of Mr. W. J. Bird, has 
been so far successful as that a brine spring has been discovered at 
a depth of about 1150ft. The brine brought up is said to have 
contained 21} per cent. of salt. The boring will be continued for 
the present. Inasmuch as this hole is situated further to the north 
than any others which have been put down, it is specially interest- 
ing, proving, as it does, that the limit of the salt bed in that 
direction has not yet been reached. It also seems that the bed 
must be fairly level, the above depth not differing very materially 
from the ascertained depth at Port Clarence and Cowpen marshes. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

At the London ivory sales for January, the total—115} tons— 
was 10} tons below the average supply to the first series of sales 
for the previous twenty-five years, and 8} tons below an average 
quarterly supply for the whole of the period. East Indian was in 
larger supply than at any sale since 1874 ; Egyptian, though still 
below the average, has not been exceeded since the closing sales of 
1885, while the West African (oast falls considerably short of 
recent years, though it is in excess of quarterly average by 
3} tons. Sea horse was sent in greater quantity than has 
ever been known for any one sale before. West Coast African 
tusks, which are bought for the finest cutlery purposes, 
were unchanged, some of the best lots being reported even 
cheaper. This was a surprise botb to cutlers and merchants, 
as an advance was looked for. In Egyptian there was a strong 
demand in the beginning of the sales, at about £2 advance; but 
towards the close this improvement was entirely lost, and in some 
instances prices drooped. Cape, which was in very light supply, 
sold firmly. East Indian and Eastern African were about the same 
as at last sales; cut points and tips, suitable for local makers and 
cutlery purposes, were £2 to £45 dearer for soft grain; hard 
brought about last sales’ rates, the large quantity of Egyptian 
coming into competition. The buying for Germany, Austria, and 
France was light; for the home trade large. America is now sup- 
plied direct. The ivory hoarded in Egypt during the war is now 
coming freely to market, and larger deliveries are confidently 
expected. 

An interesting event in local colliery circles is the conversion of 
the Manvers Main Colliery into a limited liability company. The 
capital is fixed at £420,000, in 4200 shares of £100 each, 1500 of 
which are 6 per cent. —— shares, and the remainder are 
ordinary shares. The directors are Mr, David Davey, chairman, 
Mr. Hilton Philipson, Mr. W. S. Hunter, Mr. C. E. Hunter, Mr. 
Martin Morrison, Mr. J. W. Morrison, and Mr. Ernest Hague. 
The qualification of a director is the holding of shares or stock of 
the value of £5000. Mr. Denys Hague has been appointed secre- 
tary. All the shares are held by the late partners, seven of whom 
signed the Memorandum of Association for one share each. The 
new company takes effect as from the Ist of January. 

Mitis castings continue to be extensively used by engineers in 
various parts of the kingdom, taking the place of malleable iron or 
brass castings, or manipulated iron or steel forgings. It is claimed 
for these castings that, whatever can be done with good wrought 
iron or steel, can practically be done with them. Messrs. Hansell 
and Co., of the Canal Steel Works, in conjunction with Messrs. 
Seebohm and Dieckstahl, both of Sheffield, have introduced these 
castings into this country, having obtained licences from the 
Castings Improvement Syndicate, who previously granted licences 
to several foreign firms in Stockholm, France, Germany, Xc., 
where their production is said to have been successful. The 
Eureka Cast Steel Company has just closed a_ contract 
with the United States Mitis Company—the sole owners 
of the American patents—for the right to manufacture 
wrought iron and steel castings by their ‘‘ Mitis” processes for 
certain districts in conjunction with the Midvale Steel Company, 
who are also licencees. So far the preliminary Sheffield plant has 
been confined to the production of smaller castings ; but I under- 
stand. from Messrs. Hansell and Co. that considerable alterations 
are at once contemplated for the production of much heavier 
castings. 

On Saturday last the contractors, Messrs. Wm. Bissett and Sons, 
handed over to the Sheffield Borough Hospital Committee the 
buildings they have erected at Lodge Moor, Redmires, four miles 
from Sheffield, as a new small-pox hospital. These works have 
been carried on by 360 men who had to be conveyed to and from 
Sheffield night and morning. They worked by means of the electric 
light—a 40-light Thomson-Houston dynamo—until eight o'clock at 
night. The buildings are of wood, which it is expected will remain 
in good condition for twenty years at least. The accommodation 
now provided is for 100 patients in ten ward buildings, in addition 
to which twenty patients may hereafter be placed in the two wards, 
which are to be used temporarily for kitchen and other administra- 
tive purposes. Each ward building has a floor space of 12ft. 
by 12ft., and a cube space of 2000ft. for each patient; the 
ward buildings are placed 40ft. apart, and in two groups 300ft. 
apart, with a view to probable future requirements for the treat- 
ment and isolation of two or more infectious diseases at the same 
time. All solid infected refuse will be dealt with by a destructor 
furnace, and the infected liquid from the baths, &c., will pass 
through an automatic disinfecting apparatus designed by Mr. 
Gustave Alsing, C.E., and will then be distributed by pipes under 
the surface of the adjoining land. The cost of land A uildings, 
exclusive of furniture, is £13,142 6s. 3d. With this provision the 
Corporation will have 235 beds available for small-pox patients, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market has been in a somewhat more hopeful state 
during the last few days, although it opened early in the week 
exceedingly flat. The upward turn in prices was fairly strong, but 
operators have of late been mostly interested in the fall, and the 
market is therefore not well ee The past week’s shipments 
were 7227 tops, compared with 5667 in the corresponding week of 
1887. The foreign inquiry is slow, and the shipments abroad are 
not equal to what they were a year ago. There is, however, a 
marked increase in the coastwise shipments, and a large consump- 
tion of home-made pigs in the malleable works and foundries. 
There is no change in the number of furnaces in blast. Upwards of 
1000 tons were in the course of the week added to the stock in 





Messrs. Connal and Co.’s Glasgow stores, which now contain a total 
of 944,821 tons against 842,503 tons twelve months ago. In con- 
sequence of the increased use of Scotch pigs at home, the arrivals 
of Middlesbrough pigs for the year to date show a decrease of 
7364 tons. 

The prices of makers’ pigs are again easier, as follows :— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 46s. 6d. No. 3, 
42s. 6d.; Coltness, 49s. 6d. and 43s. 6d.; Langloan, 48s. and 
43s. 6d; Summerlee, 49s. 6d. and 43s. 6d.; Calder, 48s, and 42s.; 
Carnbroe, 42s. 6d. and 40s. 6d.; Clyde, 45s. 6d. and 41s. 6d.; 
Monkland, 42s. 6d. and 39s. 6d.; Govan, at Bromielaw, 41s. 6d. 
and 39s. 6d.; Shotts, at Leith, 47s. and 45s.; Carron, at Grange- 
mouth, 53s. 6d. and 43s. 6d.; Glengarnock, at Ardrossan, 46s. and 
41s. 6d.; Eglinton, 41s. 3d. and 39s.; Dalmellington, 42s. and 
39s. 6d. 

Steel sheets are reported to be rather cheaper. 

The malleable iron and steel traders are well employed, but 
scarcely any fresh business is being placed at present. In conse- 
quence of the great depression in the pig iron trade, purchasers are 
not inclined to operate for either iron or steel goods at the makers’ 
prices, and the latter are so well supplied with work that they 
steadily decline to make any concession in the matter of price. 

{ hear that some makers are about to pay more attention to the 
manufacture of unbranded iron for the Indian market. Prices 
here are considerably lower than in Wales, and they believe that 
by devoting special attention to the manufacture they might 
succeed in obtaining a much larger share of this business than 
hitherto. 

The past week’s shipments of iron and steel manufactures from 
Glasgow embraced £8350 worth of locomotives for Bombay ; £5780 
machinery, of which £2445 was sugar-crushing for Demerara, 
£1150 to Gibraltar, and £1120 to Mauritius; £4400 steel goods; 
and £22,250, including wagon iron, pipes, sleepers, X&c., to the 
value of £12,520, to Bombay. 

In the coal trade there is a fair business passing, on the whole, 
although steam coal is, by exception, reported to be very flat at 
the moment. Splint and main coals are in active request, and 
prices of all sorts are unchanged. There was shipped from Glasgow 
in the past week 26,903 tons, Greenock 2188, Ayr 7044, Irvine 1754, 
Troon 3468, Ardrossan 3240, Burntisland 8836, Leith 980, Grange- 
mouth 7303, Bo'ness 8753, and Granton 2135 ; total, 72,604 tons, 
as compared with 31,086 in the corresponding week of 1887. 

With the view, if possible, of preventing a strike, the coalmasters 
and miners’ delegates of Fife have been in conference this week. 
The masters desired to reduce the wages by 10 per cent., but the 
colliers contend that the reduction is unwarranted, and they gave 
notice of their resolution to stop work. The shipping trade in 
coals at the Fife ports is in a backward state at present. The 
Clackmannan miners also resist the curtailment of wages. 

The shale miners in the employment of the Scotch oil companies 
are now agitating to receive back the second half of the reduction 
of their wages made last year. It was agreed to give the men back 
a-half some time ago, and then to be guided by the state of the 
trade after the opening of the year with regard to the second half. 
An agreement has been entered into between the oil and candle 
producers with the object of raising prices ; but the improvement 
will not in the main take effect until the new contracts begin to 
run, about midsummer; so that in their present financial position 
it is not easy to see how the companies can advance the wages of 
their workmen. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

At the Taff Vale Railway meeting, held in Bristol on Tuesday, 
the chairman, Mr. Inskip, referred at considerable length to the 
proposed amalgamation between the Taff Vale and the Bute Docks, 
and strongly supported it. He regarded the interests of the two 
companies as identical, and thought that if it were the interest of 
the Barry Docks Company to have control of the Barry Railway, 
so it would be their interest to be also allied, and in the case of 
Penarth it had been beneficial. He did not view with the alarm 
most people did the rivalry of the Barry Docks. Still the directors 
of these docks had a command of a great deal of the Rhondda ceal 
trade. Last year, for example, the Ferndale Company shipped 
over 1,000,000 tons of coal ; Ocean Company, 700,000 tons ; and 
the Glamorgan Company, nearly 400,000 tons. 

There is another fact of public interest which Mr. Fisher, the 
vice-chairman, touched upon—the coming war of rates. I have 
shown in this column that the Dowlais Company has been outbid 
by Barrow in supplying tin bar to Swansea, the sea rates being 
mich less, though Swansea is only distant from Dowlais thirty-two 
miles. Other ironmasters and coalowners tell me they suffer in a 
similar way by the railway rates, and strenuous effort is being made 
to get a reduction. Coal, for instance, rises and falls ls. or 1s. 6d. 
per ton, but the railway rate is immovable. 

The steel trade is very steady; Cyfarthfa is in one incessant 
drive night and day, and at Dowlais there is steady work and a 
good deal of reconstruction and repairs going on as well. At the 
Willow Works, Merthyr, preparations are getting near for a re- 
start, and large quantities of material are ready. In future this 
company will make their own steel. Similar efforts are exhibited 
at Treforest, and a Siemens furnace, &c., are preparing. Blaen- 
avon, Rhymney, and other works are getting in large supplies of 
Bilbao ore. 1 find that 4,000,000 tons per annum are now sent 
away from Bilbao, and of this Wales is getting the lion’s share. 
Last quotation, 12s.; steel quotations—rails, £4 5s.; heavy 
sections, bars, £4 10s. to £4 12s. 6d. 

Newport, Mon., sent away 2300 tons of railway plant this week 
to Buenos Ayres, and 620 tons of rails to Matanzas. Swansea 
cleared 250 tons of rails, and a large cargo of sleepers, &c., to 
Port Nollott. A fairly good quarter’s coal trade has been enjoyed 
at Cardiff, and now there is a slight falling off. On ’Change on 
Tuesday I noticed a droop in business, yet prices were firm, and in 
only one or two quarters any kind of anxiety. In fact, prospects 
may be regarded as good, for it is evident that freights are easing, 
and that is a sure sign of business improving, and possibly prices 
going up. A meeting was held in Cardiff on Tuesday to further 
consider the special rules. 

Last week’s total foreign coal exports from Cardiff were again 
over 170,000 tons. Prices of best coal, 9s. to 9s. 3d.; seconds, 
8s, 3d. to 8s. 6d. Lowest prices of steam coal, 8s. 

Coalowners at Cardiff complain of the Monmouthsbire coal 
rivalry. The coal is confessedly of less value, but it is being sold 
as Cardiff coal, and is a shilling cheaper in the market. Mon- 
mouthshire is delivering at port a good house coal for 9s. Rhondda 
No. 3 maintains its price at 8s. 3d.—in some cases 8s, 6d. asked and 
obtained. 

Coke is in good demand all through the district—l4s. 9d. fur- 
nace, and firm. Coking coal is in good request, and at last week’s 
prices. 

The Newport coasting trade shows about an average. Total last 
week, 20,512 tons. Swansea trade is well maintained. Prices, 8s. 
to 9s. 6d.; bunkers, 6s. 9d. to 8s,; small, 4s. to 5s. 3d. per ton. 

Tin-plate remains practically unaltered. The make continues 
heavy, and prices firm. Quotations on Wednesday at Swansea 
were as follows :—14s. 6d. to 14s. 9d. ordinary cokes, Bessemers 
15s. to 15s. 3d., Siemens 15s. 6d. to 16s., ternes 26s. 6d., charcoal 
19s, to 24s., according to brand, wasters 6d. to 9d. less per box 
than primes. 

The syndicate is still under discussion, but not likely to be 
adopted as regards the forcing up of prices ; but the arrangement is 
steadily progressing for carrying out a lessened make. It would 
appear certain to be arranged in the course of another week to get 
a five days’ per week system. 

The contractor for laying the pipes from the new Cardiff reservoir 
in the Taff Valley to Cardiff will dispose of his plant next week at 
Merthyr. The contract appears to have been rapidly and skilfully 
ented out, but in one place in particular, on the beach of 

©. 





Becta, the boring through solid Pennant rock was a great under. 
taking. 








NOTES FROM GERMANY, 
(From our own Correspondent.) 

ALTHOUGH slight fluctuations in several foreign markets have 
of late occurred, the iron markets here have been constantly firm 
and their position has been improving from week to week, til] 
prices have assumed a decided ascending tendency all round : and 
as a proof of how things stand, it is only necessary to say that ig 
iron in many cases is not to be bought at all at the Seetenice 
prices, whilst the demand for it is very urgent, especially at this 
time of the year. It is, therefore, not improbable that a few more 
furnaces now lying idle will be shortly blown-in again. There is 
most need of basic and forge sorts, 

The iron market in Silesia shows increased activity, with a very 
firm upward tendency in prices. The twenty-eight furnaces now 
in blast have a monthly out-turn of about 85,500 t. of pig iron, of 
which 25,000 are forge, 2000 foundry, 4500 basic, 2000 Bessemer 
and 500 t. of other special quality. This output is finding ready 
sale, forge at M. 50, foundry 56 to 58 at works stations. The 
rolling mills are now again in full swing after the recent partial 
season stoppage. The whole out-turn is disposed of for this quarter 
and the convention declines business for the following one. Since 
the convention was concluded the wire nail factories have sold all 
their make for the quarter, and could contract for great part of 
that for the next, if disposed to do so, 

‘The neighbouring Austrian market has not shown the improve- 
ment which was expected after the general iron ‘‘cartell” was 
prolonged, but stocks are nearly worked up, so soon a brisk busi- 
ness is sure to come about. The production of the Austrian 
‘‘Montan” industry for 1887 was coal, brown or lignite chiefly, 
646,356 t.; iron ores, 416,843 ; pig iron, 150,467 ; castings, 8561 ; steel 
in ingots, 95,340; steel rails, wire rods, wire, springs, &c., 109,625 
tons ; the invoiced value of which was 17,476,608 florins. No 
wonder, then, that Austria plays no great ré/e in the world’s iron 
industry. 

In Rheinland-Westphalia the increased activity of the blast fur- 
naces is having its natural good effect on the mines in the Sieger- 
land and Nassau, whence, for all best sorts of pig iron, the ores 
are procured ; and as a consequence of more faith in the stability 
of the present position of the iron trade in general, many mines 
are now again being opened and set to work which have long lain 
dormant for want of confidence in the future. Roasted steel stone 
has been sold at M. 14 pt, free at station, for large contract 
parcels, whilst 14°20 is the price quoted to chance buyers, and 
from these prices the different sorts go down to 9°40 p.t. The 
demand for pig iron is really abnormally large andactive. Spiegel 
has gone up another mark, and is now, as fixed by the combination, at 
M. 58 to 59 for 10 to 12 p.c Mn., as quoted on last Change at Sieger, 
It has been similar with forge pig, as the furnaces cannot satisfy 
the demand, and elsewhere it has become quite scarce ; so the 
price settled by the Convention could not be maintained, and for a 
week or two the minimum has been overstepped by M. 2. This 
the convention wished to avoid. Still, in the face of it, it is con- 
gratulating itself upon a sure andr ative busi during the 
spring and early summer months. It is quoted now M. 50 to 52 
and 53 for good qualities. Foundry pig is unchanged, as the 
demand continues normal and satisfactory. The demand for 
Bessemer and basic is very brisk, and prices are rising. The pre- 
sent notation for the former is M. 54; Luxemburg forge, 38 to 39 
and 40 ; the sales bureau declining further transactions at present. 

The manufactured iron trade continues to move in its old groove, 
The prices of bars and girders are unchanged, but to keep abreast 
of the rising pig market it is proposed by the convention to raise 
the base price of the former M. 5, and of the latter 3, as soon as 
it is safe to doso. The inland demand is called good by makers, 
but that for export may be called bad, foreign competition pinching 
so hard that any profit is impossible, except perhaps for a few 
favoured works. One thing is clear, though no one seems to 
dare to say so, namely, that orders do not flow into the con- 
vention bureau in sufficient quantities to employ more than 
about half the capabilities of the rolling mills and forges. Hoops 
are in the same condition as bars, good inland sale ; but as the 
foreign market price is less than cost price here, naturally little 
business can be done abroad. They were still noted M. 137°50 to 
140 p. t. Boiler and other plates are in much better request, 
and must soon rise from their present price of M. 150 to 160 p.t., 
as this price was fixed when pigs were M. 6 cheaper than now, 
Thin sheets are moderately brisk in demand, and the mills 
can keep going, but more orders would be very acceptable. They 
stand at M. 148 to 151 p.t. There is no change in the condition of 
the wire rod branch, except it were to note that the price is kept 
down for export by foreign competition to M. 103 to 105 p. t., which 
leaves anything but a profit for the works, while for inland sales it 
stands at 115. However, plenty of orders come in for both iron and 
steel for the interior, the wire nail factories being good customers for 
wire, as they have a lively sale just now, and are fearing arise when 
the convention gets well settled down in working order. One new 
feature in this special convention is, that all purchases for the 
various covenanted factories are to be made by the one house in 
Berlin which has been appointed to act for it, as well as the 
sales of the finished goods. The steel works are well engaged on 
domestic railway material of all sorts, wire billets, blooms and bars, 
and calculate to have orders in hand for the spring months. Steel 
tires were offered at last tendering, at Frankfort, at M. 210 
and 215 p. t. at works. Great capital is made here out 
of the fact that the ‘‘German industry” (sic) beat the 
English for an order for 7500 tons of steel rails for Chili; 
but the conditions under which such orders are taken, which in 
many cases are such that no English house will touch them, are 
never as much as hinted at, and we all know that at English prices 
no work here honestly can compete, therefore there cannot be 
much to be proud of if now and then an order falls to the lot of 
the German industry. The wagon works, foundries, machine, 
boiler, and iron construction shops, in consequence of the increased 
activity of in all branches of the iron industry, are now pretty fully 
employed, and at rather better prices, but for export I cannot 
learn that much is doing. 

Last week at Berlin the minister Maybach declared in the 
Chamber, after hearing the complaints of the necessitous condition 
of the mining and allied industries at this moment, that not wd 
had he been considering about a plan to reduce, but to abolis 
altogether the tax—royalty—payable to the State on all minerals, 
but one at the same time for greatly reducing railway rates for the 
benefit of industry and agriculture as well. Reading this, it must 
strike many that a screw must be loose somewhere in the iron and 
coal industry of the country, inasmuch as, in spite of Protection, the 
supposed high technical education of all concerned in these industries 
and the constant State doles, which have in the last years been 
received in the shape of lowered railway rates and other easements, 
they still require bolstering up by the State to be kept afloat a 
little longer and try to pay their way. If they do not pay after 
this, whenever are they to pay—speaking, of course, as a whole, 
not of particular works, which have paid and will continue to pay ¢ 
Yet this is the industry an English trade journal, to the delight of 
the papers here, has designated ‘‘one of the great powers 
industrially as the country is politically, based on statistics. 
Now, to be a great industrial power, surely the amount of 
external commerce or export may be taken as a foundation 
for such a statement, and what do we find by their official 
statistics? Why that, deducting the amount of the exact same 
articles which have been imported against those exported, the 
latter amounted to 797,940 t. of iron and steel goods of covery 
description for the first eleven months of last year, and that, after 
all the noise which has been heard about the large and growing 
trade to the East, Chinaimported 80165 t., and Japan 6490 t., of bar 
iron, included in the above total, a quantity which any two iron 
centres in England would export in one-third the time, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Jan. 25th, sete 

‘ye copper syndicate is gaining control over 

Be Po cay Whe lead and zine producers of the 
North are being brought under control of a central 
organisation, which proposes to regulate produc- 
tion from this out. The Lake ore producers of 
the North-West are still free to do about as they 

Jease. Railroad companies are making prepara- 
tions to haul much larger supplies of ore by rail 
than heretofore. Within the past few days the 
copper syndicate has secured control of the pro- 
duction of the Tamarack mine for three years, 
and is now negotiating for control of several 
other smaller mines. It is also said that Calumet 
and Hecla and the Quincy Companies are going 
in. They say this will give the syndicate the 
practical control of the entire production. There 
is a great deal of dissatisfaction or uneasiness in 
themarket. The belief is entertained that prices 
will advance. About five million unds of 
copper were sold during the past week at prices 
ranging from 15°25 to 1620. The exports of 
copper for the week were 621,940 lb. Since 
January Ist, 2,515,745 1b., against 272,500 lb. for 
same time last year. The exports of copper 
matte and ore for the past week were 916,180 lb., 
and for the year 2,899,710 1b, against 49,500 Ib. 
for same time last year. 

The chief topic of conversation in iron and local 
coal trade circles is the strike of the anthracite 
miners in Pennsylvania. The thing is beginning 
to look a little bad for them, The production of 
anthracite is over 600,000 tons per week, and con- 
siderably in excess of the production at this time 
last year. The supply of coke and bituminous 
coal is very large. In fact, it is above the average 
at this season. ‘The strikers claim they are able 
to hold off anywhere from three to six months. 
If they should do so the only inconvenience will 
be higher prices for fuel. 

The consumption of iron and steel throughout 
tke country is about as high as it has been at any 
time, and the weekly production of bituminous at 
the opening of the year was 93,000 tons per week ; 
anthracite, 35,000. Twenty-one new furnaces 
will be in operation in a few months in the 
Southern States. This will have an important 
bearing upon the iron interests of the North; but 
it is generally believed that the consumptive 
capacity of the country will be sufficient to pre- 
vent much competition between Northern fur- 
naces. Old material is in active demand. 
Blooms, billets, and slabs are under inquiry, and 
large purchases are likely to be made later on in 
the season. A great deal depends upon the 
amount of railroad building that will be done. 
Req'tirements are being held back all round, and 
there are no indications on the surface at present 
to indicate when the views of buyers and sellers 
will be harmonised. 








NEW COMPANIES. 
THe following companies have just been reyis- 
tered 


Anglesey Limestone Company, Limited. 
This company was registered on the 3lst ult., 
with a capital of £100,300, in £100 shares, to 
acquire the Flagstaff and Nantyfrannan Quarries, 
inparishesof Penmon and Llanfihangel-tyn-Sylwy, 
in the county of Anglesey. The subscribers are: 
Shares, 

*Hon. Hy. Marsham, Junior Carlton Club... .. 
*Captain L. Darwin, 18, Wetherley-place, 8.W. .. 1 
*H. W. Lee, 1, The Sanctuary, Westminster, soli- 


"ee Pn ee OS er 1 
*S. Pope, Q.C., 38, Parliament-street 1 
H. F. Nicholl, 1, Howard-street, Strand Be 1 
R. H. Bennett, jun., 2, New-square, Lincoln’s- 

C. Austen Leigh, New-street-square, printer .. 1 


The number of directors is not to be less than 
five, nor more than ten; the first are Sir Richard 
Hy. Williams Bulkeley, Bart., of Beaumaris; C. 
Hoare, 37, Fleet-street; A. M. Dunlop, 3, Old 
Palace-yard ; General Owen L. C. Williams, and 
the subscribers denoted by an asterisk. Remu- 
neration, £500 per annum. 





Aubriot Enamels Syndicate, Limited. 


This company was registered on the 30th ult., 
with a capital of £11,000, in £1 shares, to acquire 
and work an invention for imprevements in the 
production of Cloisonné designs in enamel colours, 
for which provisional protection, dated 15th 
December, Tgs7, No. 16,355, has been obtained. 
The subscribers are :— 

ares. 


A. P. Smith, 84, Chancery-lane, refreshment 
_ contractor 200 


- C. James, 9, Quality-court, Chancery-lane, 
MEE, as re Maes, add oe as as cs 
R, A. Smith, 34, Chancery-lane, refreshment con- 
ee ns a ae eae 
C, Turner, 6, Warwick-court, Gray's-inn, solicitor +00 
H. Bridge 22, Chancery-lane, law stationer .. 50 
W. C. James. M D., 11, Marloes-road .. .. .. 300 
A. W. E. Williams, Vestry House, Laurence 
Pountney-hill, solicitor .5 .. .. os kw 
The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification, 100 shares. 


he company in general meeting will determine 
remuneration, 


Ashley Patent (Machine-made) Bottle Company, 
Limited, 


‘this company was registered on the 28th ult., 
with a capital of £200,000, in £4 shares, whereof 
£20,000 are 7 per cent. preference shares. The 
subscribers are ;— 


Shares. 

C. A, Holwell, Buckhurst-hill, clerk .. .. .. 
Rt. M, Gauntlett, 17, Aberdeen-road, N., stationer 
J. H. Shayer, 101, Fernhead-road, N.W., clerk .. 
A. R. Wreggy, 4, Balfour-road, Ilford, stationer.. 
0. W. Spyer, 88, Somerleyton-road, Brixton, 
traveller as ting ak Wik ee leme! cea Sle la 
‘—— 46, Harbut-road, St. Jobn’s-hill, 
J. Gulchar, 51, Chatham. m-place, ‘Hackney, clerk :. 
The number of directors is not to be less than 
three, nor more than ten; qualification, twenty 
shares; tho first are Messrs. G. Woodyatt Hast- 


ad 





ings, M.P. (chairman), A, Hoster, A. Crofts 
Powell, W. Wilson Macvay, Richard Sykes, and 
John Lock Lovibond, with power to appoint four 
others, including John Hardcastle and Howard 
Maltravers Ashley. The remuneration of the 
board will be £1000 per annum. 





Colonial Ammunition Company, Limited. 


This company proposes to take over the busi- 
ness of Messrs. J. Whitney, Asa Norman Whitney, 
and A. C, Whitney, of Auckland, New Zealand, 
cartridge manufacturers, It was registered on 
the 30th ult., with a capital of £50,000, in £10 


shares. The subscribers are :— 
Shares 
Commander F. C. De Lousada, R.N., 4, Lancaster- 
stree akin ge Teele enteles, cae. a4 se ae 
*W. T. Cartwright, Nottingham, solicitor .... 10 
*J. Clarke, Bowdon, Cheshire .. .. .. .. «. 200 
A. Chapman, Nottingham, cashier .. x ee 1 
G. Greenwood, Leeds, engineer... .. .. -. «- 1 
*A, Greenweod, Leeds, engineer .. .. .. «. 1 
J. H. Winburg, Leeds, engineer .. .. .. «. 1 


The number of directors is not to be less than 
three, nor more than five; the first are the sub- 
scribers denoted by an asterisk; qualification, 
£100 in shares or stock. 





Diamond Cutting Company, Limited. 


This company was registered on the 28th ult., 
with a capital of £100,000, in £1 shares, to trade as 
diamond cutters, splitters, and polishers, and as 
lapidaries, The subscribers are :—- 


Shares. 

R. 8. Gutteridge, M.D., 58, Brook-street, N. .. 1 
R. — jun., 30 and 81, Hatton-garden, silver- 
64 56 ti id das,! ee Ge AAC, 6h) (tee 
. F, Western, West Hill-road, Wandsworth, 
A. W. Knapp, Winchester House, precious gem 
rr ee are 

J. A. Cunningham, C.E., 78, Wool Exchange .. 1 
C. J. Cadogan, 5, Dorset-villas, Seven Sisters- 

er ae area ee 

P. A. Latham, 15, St. Helen’s-place, secretary to 

DOUNPERF ss ac. oe ati Cdn ee 6¢) ee 


The number of directors is not to be less than 
three, nor more than five ; the subscribers are to 
appoint the first, and act ad interim. The remu- 
neration of the board is to be a sum equal to 
10 per cent. upon the net profits. 





Electrical Automatic Delivery Box Company, 
imited, 

This company was registered on the 26th ult., 
with a capital of £60,000, in £1 shares, to acquire 
the letters patent No. 13,005, granted to Frank 
Villiers Stead, for ‘‘ Electrical automatic delivery 
boxes,” The subscribers are :— 


Shar 
F. Villiers Stead, 50, Lombard-street, electrical 

engineer eae ae ee ee ee 1 
E. R. Hedgman, 50, Lombard-street, electrical 

engineer eit ge Ge gy weil here. cin ee’ ee 1 
L. W. Balck, 8, Celia-road, Tufnell Park, N., 

secretary. se 1 

1 

i 

1 


es. 


J.T, Galloway, 50, Old Broad-street, secretary .. 
G. W. McChan, 7, Moorgate-street, broker .. 
R. Sindall, Woodlands, Catford, cashier ie 
Alfred Dale, 22, Poole’s Park, N., secretary.. .. 1 
The number of directors is not to be less than 
three, nor more than five; qualification, 100 
shares; remuneration, £150 per annum to the 
chairman, and £100 per annum to each director, 
to be doubled when the dividend exceeds 10 per 
cent. perannum. The subscribers are to appoint 
the first directors, 





Heaton’s Cloisonné Mosaic, Limited. 


Tbis company was registered on the 27th ult., 
with a capital of £5000, in £50 shares, to acquire 
the letters patent dated September 13th, 1886, 
granted to C. J. Heaton, for improvements in the 
manufacture of ornamental Cloisonné work, espe- 
cially applicable to decorative building purposes 
and to vases, jewellery, and other articles; 
together with the business of manufacturing 
Cloisonné Mosaic, carried on by Mr. Heaton, at 
Berner’s Mews, The subscribers are :— 

Shares. 
*C. E. Fry, Watford, photographer.. .. .. .. 10 
*C, J. Heaton, Watford, artist .. .. .. .. « & 
*H. N. Howard, 54, Palmerston-buildings, char- 
tered accountant PSs ben. ai ee ae! we 
W. Howard, 8, en egg E.C., merchant .. 6 
F. Shields, Lodge-place, N.W. .. .. .. «2 2 
*N. W. Howard, Crouch End, merchant .. .. 10 
*W. J. Yates, Erdington, near Birmingham.. .. 10 

The subscribers denoted by an asterisk are the 
first directors. The company in general meeting 
wil] determine remuneration, 





Improved Safety Gunpowder Company, Limited. 
Upon terms of an agreement of the 18th ult. 
this company proposes to acquire the patent 
rights of Thomas George Hart, for improvements 
in the manufacture of explosives to be used in 
fire-arms. It was registered on the 26th ult., 
with a capital of £10,000, in £1 shares. The 
consideration is £1500 cash and £5000 in fully- 
paid shares. The subscribers are :— 
Shares. 
C. G. Irvine, Junior Army and Navy Club.. .. 5 
E. R. Budden, Netherell-gardens Tesapotentl 7 ae 
J. R. Day, M.D., Netherell-gardens, Hampstead 10 
Major-General E. B. Festing, South Kendingten 


DS an a GA Ge xe gue ee es de 5 
H. Rankin, 20, Nottingham-place, W. .. .. 5 
J. H. Eustace Hart, C.E , Bath es ee 10 
E. Bale, 61, Brompton-square .. .. .. 35 


Registered without special articles, 





Manchester Mat Manufacturing Company, 
Limited, 


Sag on the 27th ult., with a capital of 
£6000, in £5 shares, to acquire the business of 
the Manchester Mat Manufacturing Company, of 
Ccmmercial-street Knott Mills, Deansgate, Man- 
chester. The subscribers are :— 
Shares. 

William Ashton, Chorlton-cum-Hardy, machinist 1 
N. J. Amies, Shetford, Manchester, merchant .. 1 
W. Lockitt, Hulme, Manchester, traveller .. .. 1 
A. Street, Higher Broughton, Manchester, clerk 1 
C. H. Spafford, 15, Mount-street, Manchester, 

es lll las ei gai Pale agate 1 
J. F. Ashton, Commercial-street, Manchester, 

matmanufacturer .. .. 2. 0c oe ce oe 1 
W. H. Hudson, Stockport, Manchester, billiard 

ME ce Gy os as: ce ee ae es 1 
Registered without special articles. 





Farmer, Robey, and Company, Limited. 

This company proposes to acquire the Trent 
Foundry, Gainsborough, together with the busi- 
ness of engineers and millwrights carried on by 
Farmer, Robey, Brown, and Co., Limited. It 
was registered on the 26th ult., with a capital of 
£50,000, in £10 shares, with the following as first 
subscribers :— 


T. Spinks, Gainsborough, IE Wisse s oat we 

C. Caldicott, Gainsborough, newspaper proprietor 

D. M. Bibby, Gainsborough, solicitor .. .. .. 

J. 8. Collett, Boston, engineer... .. 

R. R. Oley, Beeston, Notts, enginee: 

E. T. Caldicott, Bradford .. .. .. .«. 

W. W. Clark, Gainsborough, enginee: ee 

T. N. Caldicott, Nottingham, iron merchant 

A. L. Blow, 28, King-street, Cheapside, char- 
tered accountant Sa cae”, 8! cal ad Ad ind 





att tt ttt et 


The number of directors is not to be less than 
three, nor more than seven; qualification, £250 
in shares or stock; the subscribers are to appoint 
the first directors, and the company in general 
meeting will determine remuneration, 





Series Electrical Traction Syndicate, Limited. 


This syndicate was registered on the 31st ult., 
with a capita] of £30,000, in £1 shares, to enter 
into an agreement with Henry Foote and Carl 
von Buch, for the purchase of a license to use 
certain letters patent for the purposes of traction, 
propulsion, or locomotion on tramways, The 
subscribers are :— 

Shares. 


Carl von Buch, M.A., 1, Great James-street, W... 

Ernest Bergholt, 45, Lansdowne-gardens, Clap- 
ee ee ee eee 

J. P. Hurst, 12, Furnival’s-inn.. .. .. 

F. H. Foote, 11, Gloucester-walk, W. .. 

F. Prestidge, 24, Coleman-strect, clerk .. 

F. Upson, 3, Lavell-street, N., clerk .. .. .. 

Ww. en, 11, Cleveland-terrace, Stamford-hill, 

GE as aa a a kw hes Ga vad “eats Be 
The subscribers are to appoint the first directors; 

qualification, £50 in shares or stock. The com- 

pany in general meeting will determine remune- 

ration. 


a 





Weaver Hall Brine, Salt, and Chemical Com- 
pany, Limited. 

This company was registered on the 27th ult., 
with a capital of £150,000, in £5 shares, of which 
10,000 are 7 per cent. cumulative preference 
shares, to acquire the lease and exchange of 
certain properties at Over, near Winsford, 
Chester; and the undertaking of the Weaver 
Hall Brine and Salt Company, Limited, and also 
certain other lands; and to pump brine and win 


rock salt. The subscribers are :— 
Shares. 
R. W. Wilbraham, Northwich, Cheshire eee 1 
*H. J. Tollemache, M.P., Nantwich, Cheshire .. 1 
Hon. C. T. Parker, Eccleston, Cheshire, land 
nay a ee) ay ee 1 
*C. T. Garfit, Northwich, Cheshire, land agent .. 1 


*G, Curzon Dobell, 23, Old Hall-street, Liverpool, 

MI ocd eh ia a waa) wad! Seed tec ee 1 
*A. J. J. Bamford, 20, Cheapside, Liverpool, pro- 

SUI snk cs) ae ee 4a a tes 1 
T. Ward, Northwich, salt agent maura 1 

The number of directors is not to be less than 
three, nor more than seven; the first are the 
subscribers denoted by an asterisk. The com- 
pany in general meeting will determine remu- 
neration. 








SovuTH KENsINGTON MusEUM.—Visitors during 
the week ending February 4th, 1888: — On 
Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m.: Museum, 7830; mercantile 
marine, Indian section, and other collections, 
2799. On Wednesday, Thursday, and Friday, 
admission 6d., from 10 a.m. to 4 p.m.: Museum, 
715. Mercantile marine, Indian section, and other 
collections, free, 2507. Total, 13,851. Average of 
corresponding week in former years, 14,085, 


Total from the opening of the Museum, 
26,225,368. 
INVENTING NEW DEVICES FOR LOCOMOTIVES.— 


When any man attempts to improve any existing 
kind of machinery he should first make himself 
thoroughly acquainted with the machines in use 
as well as with every detail of their use. Not so 
with the genius who has got a new notion in his 
head about some change or other on the locomo- 
tive. He deliberately sets up posts and rods close 
to track to catch some hook he is going to put on 
engine that will turn some distant signal or ring a 
bell, or set a brake, regardless of how many heads 
it will take off besides, He puts a smoke-con- 
suming device in the stack to eat smoke that eats 
mostof the draught, some smoke, and sends the rest 
out of the ash-pan to deaden the glare of the var- 
nish on the cab. He puts a patent damper on 
that stands proudly up in the centre of the deck 
and reminds the fireman that it is there at every 
turn. He puts a device on top of dome to save 
the steam wasted at the pop, and proposes to 
return its heat to the boiler, and generally suc- 
ceeds in getting everything else too hot to work— 
including the engineer. He gets out a new valve 
motion that does the work about as well as the 
link and perhaps a little better, but at the cost of 
twice as many parts, cost and wear. He gets up 
a self-closing glass gauge-cock that don’t close. 
He invents a boiler compound that prevents scale 
from forming, and also soaks the forms of steam 
so you can’t drag it through the cylinders. He 
invents a 1000-miles dope that will help the 
journals to meltin half that distance. He invents 
a side-shoot pilot that will throw a yearling bull 
over into a ten acre field and not hurt him, but it 
throws a man into a wire fence. He invents a fire- 
box and stack that keeps cinders out of the car 
windows and don’t let the water in boiler get hot 
enough to shave with. He puts a snow flanger 
under the pilot that comes off and ditches the 
engine. He invents a steam bell-ringer that will 
keep you from ringing the bell all the summer and 
freezes up and won't let you ring it in winter—or 
won't ring it for you. And thus the improvers 
keep nagging away ; once in a great while they hit 
it, but the rest of the time they hit something or 
somebody else. Many of the and appliances 
of locomotives are crude and unhandy, but the 
—— are all — and only want the details 
carefully considered and improved to make them 
all that can be hopéd for.—Locomotive Engineer. 





THE PATENT JOURNAL. 
Condensed from On: Saget a Se Sree ° 


Application for Letters Patent. 
*.* When B mn have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics, 


10,176a. CarBuRETTERS for Gas Motors, E. J. Hahn, 
London, 20th July, 1887. This application havin; 
been o: y included in No. 10,176, dated 2 

July, 1887, takes under Patents Rule 23, that date. 


27th January, 1887. 

1233. Supp.tyinc Moisture to the ATMOSPHERE, J 
Longworth, jun., Manchester. 

1234. NoN-INTOXICATING BevERAGES, A. W. Martin, 
Manchester. 

1235. DetacHaBLe CycLe Crank Extension, D. K. 
McIntyre, Edinburgh. 

1236. Feep Motion for Pianinc Macutnes, T. N 





1237. Hammers, &c., A, Jenkinson and T. Greaves, 
Sheffield. 

1238. WaTER-CLOsETs, J. Anderson, Sheffield. 

1239. Cuairs for Raitways, H. Biggin, Sheffield. 

1240. Coup.ines, T. Holt, Liverpool. 

1241. IysrrucTion in ARITHMETICAL CALCULATIONS, J. 
G. Holmes, Bristol. 

1242. IN¥ALLIBLE CRICKET Boots, D. Anderson, North- 


ampton. 

1243. PortTaBLe Exectric Lamp, H. Lucas and E. E. 
Vaughton, Birmingham. 

1244. Looms for Weavine, M. Sowden, Halifax. 

1245. Steam Disiyrectinc Apparatus, J. B. Alliott 
and J. M. C. Paton, Manchester. 

1246. Pircu Cuarns, H. Vering, London. 

1247. Type Writers, 8. J. Sewell, London. 

1248. Metrauuic SHELL Spinninos, &c., H. J. Burt, 8. 
J. Jones, and T, Price, Birmingham. 

1249. Butron Hooks, J. G. Rolason, Birmingham. 

1250. WaTeR WuereEL for Driving Generators, M. 
Immisch, London. 

1251 PREVENTING SNARLs in Rive Sprynina, 8. Drons- 
field, Manchester. 

1252. Pirg Facinc Tooi, T. Wood, Manchester. 

1253. Propuctne Gases for Disixrection, J. Royston, 
Attercliffe. 

1254. MeTatiic Connections, J. Spink and C. Gau- 
zentes, Bradford. 

1255. Bottinc and Unsottina Doors, &c., J. Kaye, 
Bradford. 

1256. Sopa-wATER Macuinery, J. P. Jackson, Livei- 


poo 
1257. Joint for Corps of Burnps, J. H. Atkinson, 


Ss. 

1258. Nicut Larcues for Doors, F. J. J. Gibbons, 
Bloxwich. 

1259. Heatine by Steam, J. J. Royle, London. 

1260. PRopELLING PLEasURE Boats, &c., T. Halliday, 
London. 

1261. Suoes for Horses, &c., A. M. Wood, London. 

1262. Lastinc Boots, J. E. Cutlan, Wellingborough. 

1263. Paper Covers for Paint Brusues, H. Rees and 
A. Wells, London. 

1264. Heatinc Rattway Cars, J. Shackleton, London. 

1265. Pipe CLEANER, T. Allen, London. 

1266. Gear for Brakine, &c., Cars, J. Monteith, 


Glasgow. 

1267. Equa.isine the Freep to ScutcueErs, E. Buckley, 
London. 

1268. Meta Buckets, W. J. Howcroft, London. 

1269. PorTaBLe Foipine Stoor, G. W. Nash and P. J. 


Rutland, London. 
1270 — of Nitric Acip, W. Donald, 
mdon. 


1271. VeLocirepes, H. R. Tandy, London. 

1272. WaTeR-cLoseEts, P. G. Hubert, London. 

1273. Borine, &c., Toois, A. Morisseau, London. 

1274. Retrevinc Gas Retorts from Pressure, T. 
Settle, Westminster. 

1275. AvuTomaticaLLty Svupptymnc Cigars, &c., E. 
Edwards.—(C. Bach, Siritzerland.) 

1276. Cottars, G. Shepheard, Ivybridge, and H. F. 
Holman, Collumpton. 

1277. TransmitrinG Extracts of Mzat, &c., C. Ches- 
wright, London. 

1278 Hotpinc Watcues in Bracetets, H. Rowe, 
London. 

1279. ManuracTuRE of Orpnance, L. Silvermar, 
London. 

1280. Curtains for PREvENTING SpreaD of Fires in 
THEATRES, &c., arrod, C. W. Bradshaw, and ©. 

, London. 

1281. Harness, A. M. Clark.—(J. Dax, ———.) 

1282. Automatic Retort GraTE, J. Lyle, London. 

1283. Ciip or Brnper, J. Lyle, London. 

1284. Lamps for VeLocirepes, H. Ptickert.—{J/. Schwarz, 
Germany.) 

1285. VeLocipepes, J. W. Hall and H. L. Phillips, 


mdon. 
1286. NeEpLes, G. Townsend and W. C. Gould, 


ndon. 

1287. VeLocirepEs, R. G. Fletcher, G. D. Leechmar, 
and R. E. Phillips, London. 

1288. Fire-EscaPes, C. Stevens, London. 

1289, BorrLe Storrers, G. H. Jones London. 

1290. TELL-TALE for REcoRDING OPENING and CLOSING 
Doors, E. Perrett and H. J. Mayhew, London. 

1291. Dark CuamBers for PHotocraPny, C. H. Stan- 
bury, London. 


28th January, 1888. 

1292. Strip Hook, A. Wilson and N. W. Chittender, 
London. 

1298. Hyprostatic Motors, J. A. Rowe, North 

hields. 

1294. Fiprovus AsPHAtt, J. Cliffe, Salford. 

1295. Openine Fan.icuts, &., R. R. Harrison, Bir- 
mingham. 

1296. RoLttinc CHamBers for Suips, G. P. Thompson 
and J. H. Biles, G@ Ww. 

1297. Dryinc Warps, W. Pemberton, Halifax. 

1298. Bicycues, J. Parr, Leicester. 

1299. Braxss, D. Crabtree and W. A. Crabtree, Brad- 


ford. 

1300. THREAD Spootinc Macuinery, J. Holroyd, H. 
Liebert, and C. McGowan, Manchester. 

1301. Rartway Carriace Doors, H. J. Rogers and CG. 
Felmingham, Watford. 

1302. Fireproor Frre-EscaPe, 8, Campbell, Durham. 

1303. Ficurep Quitts, J. Riley, W. Bond, and J. T. 
Bond, Manchester. 

1304. Stop Biock, T. Roberts, Hanley. 

1305. FLusuine Cisterns, J. Howie, Glasgow. 

1306. ApPLiaNces for GettiNG Coat, J. J. Tennant and 
L. Sharpe, Leicester. 

1307. FasTENERS for Printers’ Tapes, E. Seage, F. 
Seage, and F, T. Reid, Exeter. 

1308. SuppLyinc Goops for Corns, M. 
London. 

1309. Fire Backs, J. Cooke, Longsight. 

1310. DRaw-BaR- HOOK and CoupLinc, W. A. H. 
Hoskin, Birmingham. 

1311. Beaverteens, J. R. Hutchinson, Manchester. 

1312. SELF-acTinc Muues, R. L. Holt and J. Carter, 
Manchester. 

1313. Vatves, W. Redfern, Manchester. 

1314. Taps for Measurine Liquips, J. Carter and H. 
F. Boughton, Hunningley. 

1315. AUTOMATICALLY GENERATING Gas from Liquip 
Fvet, C. Brotherhood, 

1316. Retainer Bout, E. Nightscales and J. Iling- 


worth, London. 

1317. SELF-FEEDING EyELETTING Macuings, M. H. 
Pearson and C. Bennion, London. 

1318. VeLocipepes, H. Horwood, Birmingham. p 

1319. Reservoirs of Oi, Stoves, H. W. Wright, Bie 


ge aes : 
1820. Lamp Stoves, E, Bowen, Birmingham. 


Emanuel, 
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1821. es ~ tomy Crrtarx Rops for Doors, P. Galli- 
more, 

1322. eaves Fe i &c , J. Burley, Birmingham. 

1323. Music PaPer, YW. Howard, London. 

1324. Pusu reaseuas ENGINES, "B. Bonkin, London. 

1325. Carriace for Tittrnc Carpoys, F, Brangwin, 
London. 

1326, Sanrrary Dusryrectinc Apparatus, W. C. 
Roberts, London. 

1327. Sarery Sroprer for Borrizs, &c., W. H. Bamlet, 
London. 

1328. VeLocirepes, J. H. Dearlove and D. R. Davies, 
London. 

1329. Steam Boriers, O. H. Gentry, London. 

1330. BicycLe ATTACHMENT for Use by Learners, H. 
J. Haddan.—(W. Kumpfmiller, Germany.) 

1331. Verticat Bowers, H. mdon. 

1332. Excavator, G. M. 

1333. Cuarn E.evators, 0. W, Gauhe, Liverpool. 

1334. Batt Bearrnos for V: ‘ER LES, A. M. Leinwather 
and H. Glaser, London. 

1835. Pumps, W. Royce, London. 

1336. Startinc Tramway-cars, &c., O. Imray.—(P. 
Weilbach, Denmark.) 

1337. ens of Siyx-water, R. Nicholls, 

mdon. 

1338. Rounpanovuts, F. B. Maddison, J. F. Phillips, 
and R. H. Bishop, London. 

1339. Topoccan Siipes, &c., F. B. Maddison, J. F. 
Phillips, and R. H. Bishop, London. 

1340. Connectinc the Enps of Banps, B, Willcox.— 
(B. Uhlenhuth, France.) 

1341. Wire Fexcinc Stanparps, J. B. Evans, London. 

1342. peas for Boots and Sxogs, A. F. Foans, 

ndon 

1343. SemaPHoRE Sicnats for Rartways, H. Skerrett. 
—(V. Spicer and J. Schrender, Pennsylvania.) 

1344. ALARM ApparRatvs, P. Everitt, London. 

1345. Tones or SpanneERs, G. Porter, London. 

1346. Bue Azo Dyes, B. Willcox.—(Farbenfabriken 
vorm: Friedrich Bayer and Co., Germany.) 

1347. Screw-nuts, H. H. Lake.—(A. B. Ibbotson, Italy.) 

1348. Fasrics for SUN-BLINDs and AWNINGs, F. Walton, 
London. 

1349. Recorpixc the Revo.ution of WHEELS, W. T. 
Shaw and A. Sydenham, London. 


30th January, 1888. 


1350. Brakes for VeLocirepss, C. T. Austen, London. 
1351. Seapine SHeer Steer, &c., W. H. Baraclough, 
Birmingham. 

1352. Irowinc Fert Hats, &c., W. Morgan, London. 
1353. RE-CHARGING STALE BEER with CARBONIC ACID 
Gas, J. A. Wilson, Dundee. 
1354. Axe Puuteys, E. I. Shi 


ler, Birming| 
1355. HeaTtinc FEED-WaTER, 


ham. 
enue Wolver- 


mpton. 
1356. Pepat Lever for VeLocipepes, W. C. Burton, 
Rochdale. 
1357. Immersion Routers, T. Winter, Halifax. 
1358. CaRDBOARD Boxes, Ww. Ww m, Manchester. 
1359. Cameras, J. E. Thornton, Manchester. 
1360. NEEDLES, H. W. Cook, Stondon Massey. 
1361. Nursery Lamp and Gas Bracket, G. S. Arden, 
West Birmingham. 
1362. Gioves, &c., J. Spencer, Leicester. 
1363. Stace intusion, 8. Basnett, J. Gregory, and H. 
Duval, Birmingham. 
1364. Evecrric Licutmnc for Rampway CARRIAGES, 
F. J. Martin, London. 
— so me of Tennis Rackets, W. Hawcridge, 
re 
= PRESSURE Inpicators, A. and P. Thomas, West 
Ow 
1367. iaaee, &c., the Increprents for MakInG 
FrIRE-LIGHTERS, J. Morley, London. 
1368. Maxine Iyrusions of Tea, &c., F. Wynne, 
London. 
1369. Tosacco Pires, A. J. Box, Bristol. 
1370. Anan ago ore for Doors, A. Parsons and E. 
itworth, Nottingham. 
1371. TREATMENT of Atkati Waste, J. and J. Har- 
greaves and T. Robinson, Liverpool. 
1372. Metatuic CHAIR BEDsTEADS, WwW. N. 
London. 
1373. Vesiiarixo, &e., J. eg London. 
1374. VELOCIPEDEs, E. "ay > 
1375. Hosts or Lirts, J. Archer 6m H. Faulder, 
London. 
1376. VeLocrpEpes, G. Singer and R. H. Lea London. 
1377. Boots and Sxogs, W. E. Britten, Northampton. 
1378. Rartway SIGNALLING Apparatvs, W. Smith and 
J. P. O'Donnell, New Malden. 
1379. ye and Brakinc the Motion of MacHINES 
&c., W. P. Thompson.—(F. Deimel, Germany.) 
1380. MINERS’ Lamps, J. Moss, Liverpoo! 
1381. Gas and HyprocarBon Encives, O. Blessing, 
London. 
1382. Grixprsc CuTitery, C. Peach.—(A. Johnston, 
United States.) 
383. ELectric Apparatus, F. Borel and E. Paccaud, 
London. 
1384. Fastener for Groves, &c., E. Fisher, London. 
1385. Kitns, G. F. Chance, London. 
1386. TELEGRAPH InscLators, G. Fowler, London. 
1387. Excitupinc Sounp from the Ear, L. Wacks, 
London. 
1388. Drivisc Bicycte Waueet, L. 
London. 
1389. ScaFFotprxG, O. Erfurth, London. 
1390. DistrisutTinc Or over Rove Water, O. Im- 
ray, London.—(C. H. Stebbins, United States.) 
1391. Rotary Enciyes, W. H. + London. 
1392. Fittertnc Saccuarine, B. E. R. Newlands and 
J. B. Alliott, London. 
1393. SULPHUROUS Acip for Distyrectine, J. Hanson, 
London. 
1394. ORNAMENTAL Work for Watts. C. J. Heaton, 


Bryett, 


von Liibbe, 


on. 
1395. ORNAMENTAL Work in Paper, &c., C. J. Heaton, 


ndon. 

1396. ALarmM, J. Allen, London. 

1397. Prope.tiers, M. Immisch, London. 

1398. Mincixc MacuInes, M. Waquier, London. 


Slat January, 1888. 
1399. MrtiTary Cyc1zs, J. S. Watkins, London. 
1400. Boxes for Stortne Saxt, &., A. E. Kitson and 
B. Holmes, Middletown. 
1401. Pocket Compasses, A. Lloyd, Birmingham. 
1402. Testinc Steam Encine CraNk-SHAFTs, J. Pater- 
son, London. 
1403. Boots and Sxoes, J. W. Mansfield, Bristol. 
1404. Kerrie Hanpues, J. Stevens, Birming 
1405. me for Macuinery, A. and T. Leadbeater, 


= Buecrarc Tre Sicrars, &c., M. and S. Turton, 
n. 

1407. Se_r-actixc Stop-moTion on DovuBLING FRAMES, 
G. Peltzer-Teacher and B. Rilke, Manchester. 

1408. SHutTries for Weavinc, W. Brown and B. Burn- 
ley, Dewsbury. 

1409. Prez Cieaner, C. I. Palmer, London. 

1410. Gas Cooxrnc Stoves, D. Cowan a a 

a Macuinery for WINDING Yary, ‘&e. Cunning- 

m, 
1412. TeLescopic Sicnts for Smatt-arMs, &c., D. 


Fraser, burgh. 

1413. Toy Sweetmeats, C. T. and W. Holloway, Bir- 

1414. Automatic Scurry Macaixe, M. Emanuel, 
London. 

1415. Dovsie-actinc Stream Enorves, G. Richards, 
Broadheath. 

= — W. A. Campbell and G. G. Pomphrey, 


1417. — for Venicuzs, J. F. Bennett, Sheffield. 
1418, Increasine Licut from Burners, C. "HL Kreissig, 
. Hartig, and O. Seim, London. 
1419 REFRIGERATING PROCESSES, W. P. Thompson. 
J. B. Craft, United as 
1420. Sewmnc MaceInes, P. Thompson.—(M. 
Sirlich and L. Bendix, Germany.) 





1421. Macazryes for Fire-arms, A. J. Boult.—(S. K. 
Hindley, United States.) 
a x Prates for DispLayrnc ILLUMINATED FIGURES, 
T. G. H. Nicholson, Liverpool. 
14 23. GLass and Mount Currers, T. Smith, London. 
1424. Bossins, H. Taylor, Manchester. 
1425. a Swine Lookinc-ciasses, W. J. Payne, 
ndon. 
1426. Steam Jet Pumps, C. S. Madan, Manchester. 
1427. Seep Cups for Birps, J. Brittain, Birmingham. 
1428. Nuts, H. J. Allison.—(S. S. Stout and H. G. 
Underwood, United ang 
1429. FurNiTuRE Castors, W. Thomson, Manchester. 
1430. ne and FLour DRESSER, K. L. Gellert, 


1481.  Wuets for Ventcies, C. G. McDowell, Man- 
c 
1432. S CARDING pBNGINES, J. E. Platt and W. H. 


1433. ees Macuines, W. F. Smith and J. P. 
Rees, London. 

1434. Apparatus for Maxrxc Wine, A. Velluet, 
London. 

on oe to Open and CLose Doors, H. J. Carter 

J. Aynsley, London. 

1436. Drivinc Gear for VELOCIPEDES, &c., G. Brewer, 
London.—(E. Stevens, Belgium.) 

1437. Sewinc Macuyes, J. Thomas, London. 

1438. Frare Sienars, J. Black and T. Cameron, 
Glasgow. 

1439. Cyc.es, J. 8. Martin, Glasgow. 

1440. Jacquarp Harness Looms, J. F. Kirk and E. 

rook, London. 
1441. _Courtixa Harness, &c., H. O. A. E. Griinbaum, 


W. Baird, 


mdon. 

a aaa I. W. Boothroyd and P. L. Renouf, 

1444. Coatinc Cisterns, W. Pert and W. Weston, 
Sheffield. 

1445. Purirication of Water, T. W. Duffy and T. C. 
Fawcett, London. 

1446 CenTRirucaL Pumps and Ventitators, L. 
Vojaicek, London. 

1447. Movu.pine Putters, &c., H. T. Anthon, London. 

1448. Screw Prope.iers, J. Stead and T. L. Roberts, 

mdon. 

1449. Furnaces, D. Gilles, London. 

1450. Woot Scournmnc and WasHinc Macurye, C. H. 
Smith, London. 

1451. War Cycvies, W. Hillman, London. 

1452. Rarstn-stonrnc Macuines, 8. H. Crocker, 
London. 

1453. Invatip BEps, . Lamble, London. 

1454. Screw Taps, J. Y. Johnson.(T. O'Hagan, 
France.) 

1455. Note Books, &c., W. J. Downes, London. 

1456. Sprixc Cup Pen or Pencit-HoLtper, W. J. 
Downes, London. 

1457. Mop-so.pers, 38. F. Gilbert, jun., London. 

1458. TrapE Marks on Woo..en Fasrics, H. H. Lake. 
(G. J. Browne, United States.) 

1459. ENVELOPEs, Wells, H. W. Thatcher, and L. 
Ritchie, London. 

1460. Davirs for Lowerinc Boats, W. Jefferson, 





n. 
1442. Fiussinc Water Cl iosets, &c., 


mdon. 

1461. AppLyrsc Metats to Metauts by ELEcTRICITY, 
R. K. Boyle, London. 

1462. IGnitinc Pocket Fuses, A. M. Clark. —(la 
Société Laborde and Co., Algeria.) 

1463. Preparation of CarBotic Acip, O. Rademann, 
London. 

1464. nm &c., Cioran, F. F. and M. L. Rohart, 


1465. “thameen Wuexis, &c., R. Haddan.—(£. Batlle, 
Spain.) 

1466. Automatic Corn Feep Apparatus, R. Haddan.— 
(J. Canté, Spain.) 

1467. Seamvess Tubes, C. A. Marshall, London. 

1468. — for Measurine, &c., Fivrps, G. Barham, 
Londo 

1409. Exriosrvx Compovps, A. V. Newton.—(A. Nobel, 


1470. Manvracture of Sarety Fuses, A. V. Newton.— 
(A. Nobel, France.) 

1471. MaNcracture of Expiosives, A. V. Newton.— 
(A, Nobel, France.) 

1472. CoLouriNe Matters, J. Imray. — (La Société 
Anonyme des Matiéres Colorantes et Produits Chimiques 
de St. Denis, France.) 

1478. Steam Hostery Presses, E. Death, London. 

1474. INTERLOCKING ApPaRaTUs, J. Saxby, J. S. Farmer, 
and H. Reid, London. 

1475. Wire Ropes, T. C. Batchelor and A. Latch, 


mdon. 
1476. Hycrenic Pap, H. Hawkins, London. 
1477. Burner, W. Cluse, London. 
1478. Liquip Meters, J. J. Tylor, London. 
1479. Reoisterinc, &c., Payments, A. MacGregor, 
London. 
lst February, 1888. 
1480. ae ga &c,, Fasteners, G. and C. 8. Duffy, 


on. 

1481. Barsinc Fisu Hooks, J. 7 4 Redditch. 

1482. Pyeumatic OrGAN Pauiets, R . Knott, Bolton-le- 
Moors. 

1483. Sour Piates, C. E. Birts, London. 

> nea Bars, R. Holmes and B. Sugden, 


m Pe Burvers, F. R. Baker, Birmingham. 

1486. Stor Motions, H. B. Barlow.—(J. es and 
F. A. Lewgh, United States.) 

1487. Formixc Screw THREADs on Wire, W. H. Dor- 
man, Stafford. 

1488. PortTaBLe Fire-escape, W. C. Perrins, Bir- 


m 

1489. 3 oo and Po.isHinc Macuines, W. Yuill, 
London. 

1490. Groovep and other Brackets, G. J. Williams, 
London. 

“— So.es of Boots and Suoes, T. D. B. Roe and 

W. T. Black, Northampton. 
1492. Scorixe Games, T. W. F. Rowney, Derby. 
1493. a Bort.es, A. Philburn, Ashton-under- 


Lyn 

1494. Tor Roiiers of Mutes, &c., H. Palmer, Man- 
chester. 

1495. TreaTINGc SuLpHipes of Soprum, A. M. and J. F. 


ce, Liverpool 
1496. SAFETY Bout, J. Truscott, Tenby. 
1497. Comprsep Waut-Box and Cacenpakr, C. Fraser, 
Birmingham. 
1498. Proputsion of Steam VesseExs, J. Moore, London. 
1499. Wueexs, 8. D. Gibson, Birmingham. 
1500. Mivers’ Sarety Lamps, J. Pi London. 
1501. Steam Generators, T. F. Morrin, London. 
1502. Boats and VesseE.s, J. S. Burbery, London. 
1503. Braces, H. W. Everard, London. 
1504. Envevores, H. H. Blake, London. 
1505. E.Lectric Brusues, M. McMullin, London. 
1506. Freezers, J. Montgomerie, Glasgow. 
1507. Sprinos, R. Adams, London. 
1508. Lamps, R. D. Bowman, London. 
1509. Dress Streets, A. C. Herts, London. 
1510. Cameras, R. Krtigener, London. 
1511. Stoppers for BotT.es, JARs, i G. V. de Luca, 


London. 
= Fourwaces, &c., J. McLaren.—(M. A. Despeissis, 


ia.) 
1518. Boxes, 8. C. Davidson, 4 
1514. Lamps for BURNING O11s, &c., W. W. Harverson, 


London. 

1515. Macuines for Currinc Cray, C. A. Eissner, 
London. 

1516. Venicres, &c., T. Maury and E. Roubinet, 
London. 

1517. Mawnvracture of Articies in Carna, H. Tooth, 

1518. Cace or Basket, H. Rose, London. 

1519. Scate Beams, &c., W. B. ‘Avery, London. 


1520. Making Wire Ropes, &c., A, Latch ‘oe T. G. 
Batchelor, London. 





1521. Hotpers for Pencits, &c., H. P. Clemetson, 

ndon. 

1522. Pianos, E. —~ 4% * Devignée, ‘eae 

1528. Cooxine Stove, J. R. Ward, Londo: 

1524. Pencrt Casz, L. von Faber, London. 

1525. Distrisution of Execrricity, L. E. Solignac, 
London. 

1526. Sarery Bow for Warcues, D. Cavé, London. 

1527. Srorrers for Borries, F. Bridge, London. 

1528. Preparation of Matekiats for Direct TREAT- 
MENT in Brewina, C. D. Abel.—(E. Kiderlen, J. W. 
van Leenhoff, A. Wernicke, A. Wilhelmi, and A 
Kihlmann, Germany.) 

1529. Propuction of Matose Powper, C. D. Abel.— 
(B. Kiderlen, J. W. van Leenhoff, A. Wernicke, A. Wil- 
heimi, and A, Kohlmann, Germany.) 

1530. MuttipLe Drixts, J. P. Woodcock and A. E. W. 
Gwyn, London. 

1531. Sewine Hacusum, Cc. D. Abel.—(B. Rudolph, 
Germany.) 


2nd February, 1888. 


1532. Carrripers, H. Andrews, Woolwich. 

1533. Potato Masser, J. Boylan and J. J. Allen, 
Halifax. 

1534. Divipinc Dovusie-prtep Fasrics, W. Smith, 
Manchester. 

1535. Cueckine the NuMBER of Persons in CARRIAGES, 

c., J. Westaway, London. 

1536. Maeyeric and Exvecrric TeLePHone and TELE- 
orapu, J. Battye, Batley. 

15387. Dravcut Exciupers for Doors, J. Bury, Man- 
chester. 

1538. Fasrentnos for Banps, W. Cox and W. H. Oakley, 
Handswo' 

1539. Keytess Works for Watcnes, &c., A. Guye, 

mdon, 

1540. Bavu and other Vatves or Cocks, H. F. and H. 
Hill, Nottingham. 

1541. Securinc Meta. Capsutes on Borties, &c., 
L. A. Brode, Shawlands. 

1542. Hay CoLcecrors, T. West, Leicester. 

1543. Openine, &c., Fanuicuts, &c., C. Homer, Bir- 


m. 
ng and other Knoss, 8S. Bott, G. Moore, sen., 
L. Stamps, and G. Moore, —_- , Birmingham. 

1545. Sarery Apraratus for Tram Ewnaines, P. P. 
Ayres, Birmingham. 

1546. SULPHIDE bi Zinc, J. Wilson, Leith. 

1547. CARDING ENGINES, &c., G. and E, Ashworth, 
Manchester. 

1548. AmBuLANcCE Apparatus, J. D. Macdonald, 
Surbiton. 

1549. Rerractory Materia for Kixys, &c., J. P. Guy, 


urslem. 

1550. Makinc Hotitow Eartruenware, J. P. Guy, 
Burslem. 

1551. Feepine Paper to Printinc Macuines, F, Payne, 
Halifax. 

1552. Viourns, J. W. Major, Birmingham. 

1553. Woven Fasrics, W. Robertson and J. G. Orchar, 


iw. 
1554. Propucine Currents of Water, &c., A. Murray, 
G Ww, 


1555. Rotary Enotes, A. F. G. Brown, Glasgow. 

1556. Knire Scraper, J. Thropp, Sheffield. 

1557. aoe TeLecrapny, F. acob, London. 

1558. Yeast, W. S. Squire, "London. 

1559. STRAINERS, C. D. Yates, London. 

1560. CHLORATE of Portasu, Cc. N. Hake, London. 

1561. CuLorate of Potasn, C. N. Hake, London. 

1562. Preparinc Foop for Does, T. R. Elt and R. J. 
Ames, London. 

1563. Locx-nuts, E. Field, F. 8. Morris, and H. W. 
Ibbotson, London. 

1564. Lock-nuts, E. Field, F. 8. Morris, and H. W. 
Ibbotson, London. 

1565. Hypravu.ic Lirts for Suipprve Coat, 8. Butler, 
London. 

1566. Cases for Ferns, &c., W. Cutler, London. 

1567, Automatic Apparatus, E, A. Cross and H. B. 
Noble, London. 

a — Fives, C. A. Schultheiss and M. Hiickel, 

1569. CaLoninaTING Ores ToceTuer, E. N. Barnard, 
London. 

1570. Fiuspinc Cisterns, W. and W. H. Cowan, 
London. 

1571. Dyernc Fasrics, J. C. Newburn.—(La Société 
Jeannolle et Cie., France.) 

1572. A. aed Hay, Straw, &c., G. Stephenson, 


157, a ieeeee Srirrvups, P. Jensen.—(P. A. Isaacs, 
Jamaica. 

eA dene Borrer Fcornaces, G. M. Brand and J. 

1575. Lirtixne “Arranazon, W. P. Thompson.—(Z. R. H. 
Pohl, Germany.) 

1576. Cuvrns, T. Hussey, Live I]. 

1577. Lusricants, A. H. Crosfield, Liverpool. 

1578. Sacks, D. W. Kinghorn, Liverpool. 

1579. Hansom-cios, P. Chadwick, Liverpool. 

1580. Puncninc and Governc Macuines, I. L. Ber- 
ridge, London. 

1581. VeLoctrepes, M. D. Rucker, London. 

1582. CyLinpers, &c., C. Martin and G, Blackshaw, 
London. 

1583. Lenses, T. R. Dallmeyer, London. 

1584. QuicK-FrRING Guns, T. Nordenfelt, London. 

1585. Canat Boats, A. Hickman and J. Shelton, 


mdon. 

1586. Letrer Sueet, C. Stahle, London. 

1587. Fixtnc Door Hanpves, K. G. Garbeand K. Ross, 
London. 

= Gas Enarnes, G. Wilson.—(l. F. McNett, New 

rork.) 

1589. Cootrne Apparatvs, H. E. Newton.—(E. Theisen, 
Germany.) 

1590. VessEzs, W. G. peerage London. 

1591. ExpLosive Compounps, C. D. Abel.—(H. Shéne- 
weg, Germany. 

1592. SHEET Merat, &c., O. Imray.—(R. Mannesmann, 
Germany.) 

1593. CoLourinc Matters, H. H. Leigh.—(R. G. Wil- 
liams, United States.) 

1594. Type Writinc, D. Gestetner.—(A. D. Klaber, 
United States.) 

1595, Piate Rouurine Mitts, C, Davy, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


737. BoTTLe ror BLackina, MuciuaceE, &c., H. 
ro ates , Philadelphia, Pa.—Filed January 12th, 
1 


Claim.—(1) A bottle for blacking, mucilage, and 
similar substances, having a body portion, a reduced 
—_ above the same, a flat-sided clean’ chamber 

ving a rounded bottom, substantially as yore 


above said reduced and a second 


passage above said chamber, as set forth. (2) The 
372.737) 





combination, with a bottle having a lower body por- 
tion, a reduced above the same, a clean‘ 
chamber above said , and a second redu 


passage above the cleaning chamber, of a swab of such 
size as to be ———s in ig the ne) 
— the cl ig chamber, substantially as 

01 











372,753. oer, - P. Hurst, Summit, ox 
a 8th, sapeieneed 
‘aim.—(1) x ~ rojectile havin the lon 
charge chamber C, rajoct ve , sur tot 
same, and ~~ ty suitable fuse when and the radial 
charge chamber I, communicating at their inner ends 
witht the chamber G, for the purpose set forth, sub. 
stantially as described. © A projectile having a longi. 
tudinal fuse chamber G, the radial charge chambers 4 
communicating at their inner ends with the fuse 





chamber G, and the charge chamber C, surrounded by 
S72, 753; 





and communicating with the chamber G near the 
extremity thereof, for the purpose set forth, substan. 
tially as described. (3) A p rojectile ae a Snatta. 
dinal charge ber, a fuse 

same, connecting at one end with poe ty hen re 
and having a primer connecting with the half of the 
fuse chamber remote from the passage connecting with 
the charge chamber, and a series of radial charge 

g with the fuse chamber as set forth, 


372,824. ExecrricaL Pumpina Apparatus, F. 

Sprague, New York, N. ¥.—Filed June 4th, 1887, 
Claim.—{1) The combination, with a reciprocating 
pump, of an electric motor flexibly supported upon a 
stationary part of the pump and sleeved upon the 
pump shaft and having its armature geared to the 
= shaft, substantia ly as set forth. (2) The com. 
ination, with a — vating pump, of an electric 
motor having its field magnet flexibly supported 
upon a stationary part of the pump, its armature 














carried by said field magnet and ros to the pump 
shaft, and an extension from said field magnet sur- 
rounding the pump shaft. (3) The combination, with 
a reciprocating pump, of an electric motor having a 
pinion at each end of its armature shaft, and the 
— shaft having a toothed wheel at each end, with 
which said pinions engage, respectively, and one of 
said toothed wheels having an adjustable rim or peri- 
phery, substantially as set forth. 

372,956. Excavator, A. B. Bowers, San Francisco, 

Cal.—Filed July 16th, 1887. 

Brief.—It is a ninth division of the application 
filed December 9th, 1876, renewed April 16th, 1879, and 
consists of a rotary excavator constructed to work 
with a side feed with either inward or outward 
delivery, in combination with any suitable device for 
removing the _— said excavator being provided 
with periphe spirally-arranged edges or blades 


372,956] 





having a drawing cut, with devices by which these 
edges or blades are braced and bound together, and 
with excavating edges on its outer end inclined 
backward from the direction of rotation, to avoid 
hooking against obstructions and to give to these 
edges a drawing cut. 
373,146. ELecrro-moTor anD DyNaMo-ELECTRIC Ma- 
cHine, W. Main, Brooklyn.— Filed April 22nd, 1887. 
Claim.— The combination, with a ring armature 
of the Gramme type, of a field magnet extending 
through the open centre thereof from one side to the 


; 


\ 
Z sic = mi 
oe 





les disposed adjacent 


ther, and having its contrary 
te : 7 apres and at = 


to the armature on opposite s sides 
ferent points on the 
the arrangement of poles in the Gramme ring. 











Epps’s Cocoa.—GRATEFUL aND ComFortino.—" By a 
thorough ——— of the natural laws which oe 
the ee ee wd te by nutrition, oe be 

a) on e fine properties of x 
selected Bocce, Mr has provided our breakfast 
tables with ad Ke stele 8 which may 
save us many heavy dostors’ bills. Itis by the judicious 
use of such articles of diet that a constitution may by 





gradually built up until s' enough to resist every 

aoe tee to disease. . isease. Hun is of subtle maladies are 

floating around us ee to attack peg ee hy 
poin a fai 

rake ab cacy od witl pure blood and a 


frame.” — “Chott Service Gazette 
mply 5 sete i or milk. Sold only 


jute Eoemisis, Lou “ JAMES Epps & Co., 


don.” —[. —{Apvt.} 
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THE PNEUMATIC DYNAMITE GUN. 


Tux lecture which was recently delivered by Captain 
H. de H. Haig, of the Royal Engineers, at the United 
Service Institution, upon “The Zalinsky Pneumatic 
Gun,” and the discussion which ensued thereon, have 
thrown an immense amount of light upon the power and 
performances of this very remarkable weapon. The early 
portion of the paper, although exceedingly interesting 
and full of valuable information, was principally devoted 
to an historical sketch of the first efforts made by the 
inventors; so we will pass on to a description of the 
pneumatic tube, with w 1ich the most important experi- 
ments alluded to by Captain Haig were carried out, and 
of which an engraving, Fig. 1, is appended, as well as of 
its projectile, Fig. 2 Let us, in the first place, summarise 
these experiments. 

Perhaps the most concise method of showing the 
results is to formulate the whole in a tabular statement, 
thus :— 





Date. Gun. Range. Elevation. Time of flight. 


Bursting chargein = Air 


gun of any power. Our siege guns and howitzers can 
only project a shell with a bursting charge so inconsider- 
able that it would scarcely injure a powerful ironclad. 
Colonel Brackenbury’s objections seem to have been a 
little wide of the mark, as he condemned ¢z toto the whole 
range of high explosives, owing to their dangerous cha- 
racteristics m manufacture and in use. At the same 
time, he considered it advisable to conduct experiments 
with the Zalinsky gun in England. But as it is difficult 
to form a consecutive and useful opinion from a mere 
recapitulation of the arguments of the various speakers 
quoted seriatim, we will give briefly the pros and cons 
arranged in order for reference, omitting the names of the 
speakers. 

Favourable remarks.—The pneumatic principle is valu- 
able as giving great accuracy and uniformity of range. 
The smokeless nature of the discharge and its noiseless- 
ness are most important characteristics. For coast defence 
the naval officers present considered that the pneumatic 
gun might form a powerful adjunct; but its principal 





: projectile, pressure, Results. 
ins. yds. Ibs. 
June, 1886, 5 rounds... 8 ... 1613 ... 10°40’ ... Not known ... None... ... ... ... 1000 Four shells obtained exact range—one 
7 yards over. 
August, 1887... ... 8... 1000... — .:. Sf seconds ... None... ... ... ... 1009 Struck at 1976 yards, owing to mistake 
of 91b, in air pressure. 
" . 8... 2600... — . ll seconds ... Notknown  ..._ ... 1000 Struck at 2552 yards, and exploded. 
oS .. 8... Was a blank one to test a new iron tail, which broke in mid-air. 
September, 1887... ... 8 ... 2200 ... Two blank shells first tired to get the range. 
oi . 8... 2200... 14° O' ... 13 seconds .., 55lb.blastinggelatine 600 Struck at exact range and disabled 


wo 


” 


.. 2200 ... 14° 0’ ... 13 seconds ... 551b 


-blastinggelatine 600 


the ‘ Silliman.” 
Destroyed the wreck altogether. 





The 8in. pneumatic tube, with which the above practice | 
was obtained, is thus described :—“It is 60ft. long, and 
consists of four lengths of wrought iron tubing lined | 





usefulness would be confined entirely to the military 
service, 
Unfavourable remarks.—The great length of the Zalin- 


with a drawn brass tube, which are respectively gin. and | sky gun is a most objectionable feature. If reduced so 
tin. in thickness, making a total of only jin. of metal. | materially as promised by the inventor, it would be impos- 
The gun is supported and stiffened by a braced T-girder. | sible to create a sufficient pressure of air to give anything 
The barrel is inserted into a cast iron breech-piece, which | like a considerable range. Gun pits constructed for this 
has two trunnions. These trunnions rest on hollow | weapon would be mere “shell traps.” The tails of the 
upright iron pillars, which stand on the rear end of a| projectiles are an insuperable objection, owing to their 
front-pivotting traversing platform, working on trucks | erratic propensities. This method for effecting rotation 
and racers. ‘The breech is closed by a hinged gate opening | should be abolished and rifling take its place, another 
inwards towards the firing valve. The gun is elevated by motive power being applied in preference to the pneu- 
forcing the stiffening girder upwards from the traversing | matic. ‘The low velocity of projectile would render fire 
platform, causing the gun to revolve about its trunnions. | ‘Against moving objects innocuous; and the interval that 
A cylinder worked by compressed air performs this elapses between the moment of pressing the firing lever 
operation, on turning a wheel near the breech. Another and that of the shell leaving the muzzle is a serious draw- 
cylinder worked by the same power traverses by hauling | back to the usefulness of the weapon for following the 
on a wire rope, leading through a system of blocks | movements of, say, a passing vessel. The proposal for 
attached to rings to the right and left of the gun. The | traversing guns by the action of steering, as arranged 
lever working the firing valve is brought to the left side, | for the American Government, is considered by naval 


where are also the sights. Placed on the breech, con- 
veniently for the firer, is a gauge showing the pressure of 
air in the reservoir. A brass scale is also attached to the | 
gun, giving the elevations required for all ranges, with all | 
the air pressures that are likely to occur. After the gun 
is loaded the operations of sighting, elevating, traversing 
and firing are performed by one man. He estimates the 
distance of the object, reads the air pressure in the reser- 
voir, takes the necessary elevation, adjusts his sights, lays | 
the gun by bringing the compressed air to his aid, and | 
fires by pressing the lever. The air reservoirs consist of 
eight wrought iron tubes on the traversing platform, with 
a total capacity of about 137 cubic feet. ‘Chey are con- 
nected with the air valve on the gun by one of the hollow 
uprights on which the trunnions rest. 

“The 8in. gun throws a shell containing 100 lb. of | 
explosive to a distance of 3000 yards, with an elevation 
of 33 deg., and a pressure of 1000 1b. The projectile is 
made of drawn brass or mild steel, with a solid head, to get | 
the centre of gravity well forward. As the pressure in 
the bore is so small, it was a desideratum to get the shell | 
as light as possible, and so the walls are made very thin. 
This could be done with safety, for, unlike an ordinary 
gun, there is no rifling to necessitate strength and stift- 
ness, and the friction im the bore being very small, there 
is little to strain the walls of the shell. It was necessary 
for accuracy, however, that the projectile should revolve 
about its longer axis, and to make it do so a tail, with 
spiral wings at the end, is attached. The most satis- 
factory results have been obtained from metal tails about 
2ft. long, with metal spiral vanes at the end, which are 
forced out by springs as soon as the projectile has left the 
gun. These tails unscrew, and are stored separately for 
convenience, and to allow a wooden gas-check to be tixed 
to the base of the shell.” 

Having now briefly recapitulated the various features 
of the pneumatic gun and its performances, let us glance 
for a moment at the latter. It is plain that a weapon 
which can deposit five successive shells in an exact spot, 
at a range, practically, of one mile, is a high angle-firing 

un of no mean order; and this opinion is further justitied | 

y the results of the experiments against the Silliman, 
where, with a range of one mile and a-quarter, two shells, 
charged with blasting gelatine, successively fell into the 
precise position at which they were aimed, shattering to 
fragments the object of attack. Hence the storm of 
opposition with which the lecturer’s opinions as to the 
probable future of the pneumatic gun were received at 
the United Service Institution is a little difficult to under- 
stand. One speaker drew unfavourable comparison 
between it and armour-piercing weapons, stating that the 
latter would “ come into action first,” and so on. Another 
compared it with the Whitehead torpedo; whilst a third 
actually introduced the Maxim gun into his field of argu- 
ment. Now, as a matter of fact, the pneumatic gun bears 
no comparison with either of these engines of warfare, for 
the — reason that it is not designed to compete with 
them. Its functions are those of “high angle-firing” exclu- 
sively. Hence the objections to its high trajectory are 





| officers to be impracticable. 


With regard to the nature of the objections raised as 
quoted above, some are of importance, others might equally 
apply to any known weapon at present in use. All open gun 
implacements are mere “shell traps,” and will proveto be so 
at the first trial to which they are subjected. The objec- 
tion as to lengthappears somewhat frivolous. Letus at least 
reserve an opinion until Zalinsky has proved whether he 
can reduce it within reasonable limits. After all, 40ft., 
which is to be the length of the heavy tubes for the new 
American cruiser, is less than that of an 111l-ton gun, 
and the inventor proposes to reduce it still further. ‘The 
criticism as to “method of rotation” is, we fear, not 


| without justice. Some years ago attempts were made by 


a scientific expert to improve the flight of the Hale’s 
rocket by a better system of tail adjustment. It was 
found impracticable, and rockets still remain now, as they 
were then, uncertain and erratic engines of warfare, 
better qualified to frighten a savage foe than to do any 
definite injury. The difficulty as to the low velocity of 
the projectile, although we admit it to be absolutely fatal 
to the success of the invention against moving shipping, 
will, we think, be eventually overcome by a person of 
such infinite resources as Lieutenant Zalinsky, the in- 
genuity displayed by him in his electric fuses—to be 
presently described—being sufficient to warrant such a 
surmise. But we think that this objection has, perhaps, 
been exaggerated. If a projectile containing 600 lb. of 
blasting gelatine falls within 100ft. of the bottom of an 
ironclad, there is little doubt that the vessel would be 
disabled. Since the reading of Captain Haig’s lecture 
valuable testimony has been adduced on this head. On 
the 4th of this month in Portsmouth Harbour, a charge 
of only 911b. of gun-cotton was exploded 30ft. from the 
sides of the Resistance, which it sunk at once; 91 lb. of 
gun-cotton would be about one-tenth of the strength, or 
even less, which would represent the blow delivered by 
6001b. of blasting gelatine. Hence we think that the 
area of destruction which would be involved by the ex- 
plosion of a Zalinsky projectile with 600 lb. of blasting 
gelatine would be sufficient to allow for very considerable 
errors in deviation or in range. It is clear that the 
pheumatic firing tube has a future; even its bitterest 
opponents admitted that. The value of a weapon which 
can project a huge mass of powerful explosive equal to 
three quarters of its entire bulk of projectile to a distance 
of one and a-half miles with perfect accuracy cannot be 
disputed. Whether it will ever be made usefully appli- 
cable for naval purposes is doubtful, though for counter- 
mining service, as we stated in our columns last week, it 
would be very effective. We consider that Admirals 
Boyes and Colomb probably gauged its capabilities 
correctly when they 2 ee it to be valuable for 
military service and coast defence only ; indeed, there 
are hundreds of salient points around the coasts of Great 
Britain and Ireland where the presence of a battery of 
these pneumatic guns would be no small safeguard 
to the security of the enormous commercial interests 
involved, at present wholly unprotected. Whether 





unreasonable. Moreover, these functions possess most | 
valuable attributes ata time when neither our land forces 
nor our navy is provided with a single high angle-firing | 


the cruiser now in course of construction for the 
American navy will be a success or otherwise, it is im- 
possible to determine. It is a problem which remains to 


be solved. Hitherto the United States have not been 
conspicuously happy in their choice of war materiel. 
“The new cruiser, which is now being built by Messrs. 
Cramp and Sons, of New York, is to carry three 
pheumatic guns, two of 10$in. and one of 12}in. The 
104in. shell will contain 200]b. of explosive gelatine, 
equal to 320 lb. of dry gun-cotton, and the 123in. 400 Ib., 
or equal to 6501b. of the same explosive. The guns will 
fire fore and aft, and will be directed by steering the 
vessel, the contract speed for which is 20 knots an hour.” 
As before remarked, the specified length is 40ft. ; but 
the inventor says he can reduce this to 24ft. 

Whatever may be the opinions of artillerymen and 
experts as to the gun, there is but one verdict as to the 
nature of the fuse employed. It is a marvel of ingenuity. 
“ Two electric circuits are placed in the shell, the motive 
power being small chloride of silver batteries. Either of 
these circuits, when closed and complete, will cause a 
current to pass through a detonating fuse in the base of 
the shell. (This remark is in italics for a reason which 
will be obvious presently.) The current burns a short 
piece of platinum wire, which ignites the detonating 
composition, and it in turn explodes the charge. These 
two circuits are kept open and incomplete until the right 
moment, thus : the first one has a gap in its circuit in the 
front of the shell which cannot be closed before a plunger 
moves forward, and this can only happen on the motion 
of the shell being suddenly arrested by some hard sub- 
stance ; the second circuit is complete, but the battery is 
dry, and there is consequently no current. If, therefore, 
the shell falls into the sea, an arrangement is made 
by which sea-water penetrates through a hole in the 
shell, wets the cotton-wool in the cells of the battery, 
starting the current, which fires the shell as de- 
scribed.” There is thus no possibility of a “ prema- 
ture.’ This fuse is said to act with great precision, 
and both in contact with a hard substance and 
when falling into water a little practice is sufficient to 
insure uniformity or variety of action as required. The 
ignition of the bursting charge in the projectile, from the 
base, was found to produce the best possible results, 
having a far more destructive effect upon a target than 
when the detonator was placed in the point of the shell. 
This fact was commented on with considerable interest by 
artillery officers at the Institution. There is no doubt 
that the etfect of a base detonator is to throw the charge 
forward and intensify its shattering powers. The details 
of the electric fuse will be best seen by a reference to the 
accompanying sketches, which illustrate its features; as 
also those of the “safety circuit breaker,’ which has 
been patented by Lieutenant Zalinsky as well as the fuse. 

A in Fig. 4 indicates the body of the projectile, 
of any known form, and having a charge chamber A!, 
Fig. 3; B designates the electric fuse, which is shown in 
Fig. 3, in the point of the shell, but may be in the base or 
any other part. The electric battery in the fuse is con- 
nected by an electric circuit with a detonating charge C, 
preferably at the base of the shell. The fuse B contains an 
electric battery D, Fig. 4, of small size. This battery is put 
up with the chemical sensitising agent in a dry state, and 
is made active by moisture. The battery D has a pene- 
trating point E, and is enclosed in a strong steel tube F, 
which tube F is held in fuse case G by pins H. The 
battery D has a projecting stem I, a little longer than the 
tube F. A plunger L, preferably of lead, is placed in the 
fuse case below the battery D, and a rubber diaphragm 
M is interposed. The fuse case is lined with rubber or a 
similar non-conductor for a part of its length, and the 
plunger L lies between the wires O, which are united and 
lead to the detonator C. A non-conducting ring Q is 
interposed between the plunger L and the battery D. 
Battery D has sharp prongs or tins R R, which prevent it 
moving towards the outer end of tube F when it is once 
driven in. The battery D is made sensitive by wetting 
the contents before it is placed in the fuse. Outside the 
tube F there is a second battery 8, which is intended to 
be kept dry until the projectile is fired, and has fallen into 
water, admitting the latter through the aperture in the 
fuse. This battery S also connects with the detonator 
C by the wire T. The detonator C may be the 
common electric primer for guns, having a fulminate 
charge surrounding a platinum bridge. Supposing the 
fuse to be in the point of the shell A, and the battery 5 
in position shown in Fig. 3, but the battery D, just 
entered in the front of tube F, as shown in dotted lines. 
When the shell is fired from a gun the shock of discharge 
will drive the battery D into the position shown in full 
lines. It will also set back the plunger L as far as pos- 
sible between the wires O. Now the point E of the bat- 
tery does not quite touch the rubber diaphragm M, but if 
the progress of the projectile be retarded, as by striking 
the sea, the plunger L will be thrown forward until the 
point E, passing through the rubber diaphragm M, 
strikes the plunger L. As this plunger is in contact with 
the wires O, which connects the detonator, and the cir- 
cuit is complete through the wires U and V to the body 
of the shell A, which 1s also in metallic circuit with bat- 
tery D, this closing of circuit will fire the detonator. The 
little time taken by the plunger L in moving forward 
givesa short interval for the projectile to enter the water, 
and this interval of time may be made longer by in- 
creasing the length of the fuse case G, so that the plunger 
will have further to move. Should the point of the pro- 
jectile strike a solid target, as an armoured vessel, the 
tube F will be driven in, carrying battery D with it, and 
the electric circuit will be closed and the shell exploded 
before the real point of the projectile strikes the target. 
It is very important in firing dynamite shell that the 
explosion should take place from the rear of the charge, 
and if it be against a solid target that the detonation 
shall take place by means of the detonator, and not from 
simple concussion, as the concussion produces a much less 
powerful explosion than that caused by a powerful 
detonator. 

Should the battery D by any mischance fail to 
explode the projectile, if it falls into the water a quantity 





of water will reach the dry battery 8, and when this 
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drawn at right angles to each other. Now, the curve of 
expanding steam is in practice pretty nearly a hyperbola. 
In the sketch annexed let 

\\ A, B, C, D, E represent 
El. different initial pressures, 


and proportionate ratios | 
D of expansion. Let A be | 
c 501b., say, B 601b., and | 


so on. Comparing the 
shaded portion D E with 
the shaded portion A F, 
it will be seen how small 
we - is the gain in work 
/fy i I represented by increasing 
LZ LW the pressure from D to E. 
; ee In the same way, by com- 
paring HI with A FP, it will be seen how small is the gain 
derived from extending the ratio of expansion very far, Mr. 
Clark’s figures show that by augmenting the ratio of expan- 
sion from '5 to jy, the coal saved per horse per hour can 
only amount to 1°31 — 1°25 = ‘06 1b. per horse per hour, 
and we need hardly stop to say how radically different an 
engine expanding steam fifteen times must be from one 
expanding it ten times. 
The extra cost of the 
latter engine might be 
so great that the game 
would not be worth the 
candle. 

Mr. Clark’s figures are 
purely theoretical, and 
are based on the assump- 
tion that no cylinder con- 
densation takes place. No 
one imagines that 100 1b. \ 











Jacket water = 15 gals. per hour = 6 per cent. 
56in, cylinder x Sft. stroke. 


in regular work was 90,000,000 per 112 Ib. of coal, or a 
— less than 2°5 lb. of coal per effective horse-power per 
10ur. 

It might be argued that by using higher pressure and 
an earlier cut off a better result would have been got: 
but the Cornish engine, as is well known, is not suitable 
for working expansively in any extreme degree, and the 
excellent results obtained from it are due, as we have 
said, to the circumstance that cylinder condensation is 
very small. In Tue Engineer for March 10th and 17th, 
1865, that is nearly twenty-three years ago, we published 
two articles on n “Relative Economy of Condensing 
and Non-condensing Engines,” and in these articles we 
made certain statements which have often since been ad- 
vanced as tantamount to new discoveries. As bearing on 
the point we are now discussing, we quote a foot-note which 
will be found on page 163, March 17th, 1865 : “A re- 
markable instance of the advantages following on the 
suppression of the cooling influence of the condenser is 
afforded in the economy of the Cornish pumping engine. 
In this form of steam machinery a portion of the cylinder, 
the lid, and one face of the piston must always remain 
unaffected by the condenser, because at the termination 


Feed-water cold, 
Bin. pump x Sft. stroke. 
113 gals. per stroke. 
Trial—625 strokes ; 2400 lb. of feed; 1 lb. 
of coal to 8 lh. of feed = 2°67 cut. of coal. 
Steam = 34 lb. Vacuum = 28°25in. 
Speed = 10 strokes. Lift = 190ft. 
A.H.P. = 82 
LEP. = 93 = 88 per cent. 
Average pressure 15°65 lb. 





steam expanded ten times 
will give out 1-horse 
power per 131b. of it 











used. If, however, we go 











to the other end of the 

scale, it will be found that ( 
practice accords better Ree 
with theory; and it is 
quite possible that engines 
expanding only twice may, 
as to consumption of feed- 
water,run at pretty nearly 
what is theoretically pos- 
sible. We give a few fac- 
similediagrams here which 
will throw light on this 
point, and show also what 
is possible with low-pres- 
sure steam. The first 
was taken from a Cornish 
engine, at Wolverhamp- 
ton, on the Ist February, 
1886. The engine was 


cell ite 


WOLVERHAMPTON, Ist FEBRUARY, i886. 





12 hours’ trial = 64} millions on 8 1b. of water to 11b, of coal 
= 31b. coal per LEP: 


Cylinder = 56in. diameter x 8ft. stroke. 
104 strokes. 
Steam = 34 Ib, 
Vacuum = 28}in. 
Barometer = 30in. 


Average pressure 15°700 1b. — 102-H.P 





fitted with Davey’s differ- 
ential valve gear, instead 
of the usual plug-rod and 
cataract arrangement; but 
in all other respects it was 
a true Cornish engine. 
The boiler pressure, it 











will be seen, was 34 lb. 
above the atmosphere, but 
the steam was throttled 








and was only 141b. above 
the atmosphere, or 29 lb. 
absolute, in the cylinder. 
All the particulars are set 
forth on the diagram, and 


it will be seen that the Initial pressure 





engine did a duty of Terminal pressure 
63,000,000 per 1 cwt. of 
coal, The feed-water was Initial force _ 9.96 


very carefully measured, Mean force 
so that we may elimi- 
nate the coal altogether 
if we think proper. The 
engine indicated 93-horse 
power, and the test lasted 
one hour, During that 
period there were used ee ; 
2400 lb. of feed-water, = 


Scale 20 1b, = lin. 


an = 25°8 lb. per 


TETTENHALL, 8th FEBRUARY, 


Average pressure = 13°8 
es 


Cylinder 90in, diameter ; 11ft. = stroke, 


| 





1886. 






5-2 








| 2400 — 

93 i acme 
horse per hour. Compar- 
ing this with Mr. Clark’s 
figures for 100 Ib, steam cut off at three-quarter stroke, 
we see that the Wolverhampton engine is a little 
more economical. At first sight it might be thought, 


from the indicator card, that the cut-off took place | 


very early in the stroke, but this is not the case. The 
steam valve closed somewhere about the 13°5 lb. ordi- 
nate, so that so far as the valve gear was concerned 
the steam is expanded less than three times. The whole 


amount of expansion is, however, very considerable if we | 
| due to the terminal to that due to the initial pressure. 


measure it by dividing the initial by the terminal pressure. 
In all cases, however, steam is wire-drawn in the Cornish 
engine, and it is claimed by Cornish engineers that this is 
one of the reasons why these engines are so economical, 
because the wire-drawing dries the steam, for reasons 
very well known. 

Our second diagram was taken from a Cornish engine at 
Tettenhall, on the 8th of February, 1886. Here the initial 
pressure is only 16 1b. above the atmosphere, yet as will 
be seen from the figures of twelve hours’ trial, a duty of 
64} millions per 112 lb. of coal was done, corresponding 
to 3lb. per indicated horse-power per hour. The boiler 
pressure was 34 lb., but the throttle-valve reduced the 
pressure in the cylinder. The third diagram, from an 


engine at Wheal Abraham, is yet more interesting. We 
have not the vacuum diagram, but it was of the usual 
rectangular, Cornish engine type. 

this case was very wondibaaiiie 


The wire drawing in 
The duty of the engine 





WILSON'S ENGINE, CRENVER AND WHEAL ABRAHAM MINES. 


| of the indoor stroke only the equilibrium valve is opened, 


and while the piston is going out a pressure equal to that 
present at the end of the stroke is kept up in the cylinder. 
Evaporation is therefore arrested, and the temperature 
is fully maintained. Before the exhaust opens the 


|equilibrium valve is closed, so that no direct com- 


munication ever exists between the steam side of the 
piston and the condenser, and the entering steam has 
in consequence only to raise the temperature from that 


The full importance of this fact will be seen further on, 
An idea has long found favour in Cornwall that a peculiar 
virtue results in single action. We are not aware, how- 
ever, that until this moment any satisfactory reason for 
entertaining such a belief, or philosophical proof that it is 
well-founded, has ever been published.” 

It is a remarkable circumstance that wire-drawing 
should be adopted without loss in the Cornish engine, but 
it must be noticed that the wire-drawing should be of 
such a character that the curve described by the indicator 
pencil shall very closely resemble that which would be 
drawn were the steam expanded without wire drawing. 
That a very close coincidence is possible is proved by 
direct experience, and is therefore beyond question. This 
matter requires more investigation than it has yet received, 
or—to speak more accurately—more publicity is wanted 
concerning the investigations which have been made at 











various times by Cornish engineers, These gentlemen 
possess a vast store of curious data, which would throw 
light on several vexed problems, but for one reason 
or another they have never made the information public. 
Is it too much to expect that some of them may act on 
the old adage “ better late than never.” 








BENNETT’S GEOMETRIC COMPASSES. 





A Pain of compasses have been brought before our notice 
which will describe any figure, as well as a circle. The main 
principle of the invention, as indicated by Fig. 1, is the use 
of a stationary leg and foot D; a template, or model of the figure 
required, A, being placed upon it, around which the central 
leg B revolves, kept in its place by a spring in the joint, so 
directing the pen in its course as it draws the figure. The value 
of the instrument is increased by the fact that it can not 
only draw a perfect counterpart of any one template, but an 


Fig. | 


Fig. 2. 


almost infinite number of variations from the same model. For 
instance, if the slide A be elevated, the ellipse is necessarily 
elongated, or correspondingly shortened if the slide be lowered. 
Or if the pen be extended, by means of quadrant C, the ellipse 
becomes enlarged at both major and minor axes ; so that ellipses 
of any required diameter may be drawn by a perfectly simple 
mechanical process, and as freely as circles are described by an 
ordinary compass. Again, in the drawing of a hexagon, or 
other polygon, great variations of the same figure may be ob- 
tained by similar means. And the results are not only that the 
sides of the figure may be drawn perfectly straight, but either 
concave or convex as the draughtsman may desire, merely by 
elevating or lowering the template, the pen being placed at the 


Fig. 3 
a~ 
{ 


See 


| 





point of required circumference. Further, on replacing the foot D 
hy a special point supplied for the purpose, the instrument be- 
comes an ordinary compass for the drawing of circles, &c. The 
principles involved in the working of the small-bow compass, 
Fig. 2, will be self-evident from the illustration. The pen may 
be set to size, and hexagons produced of any required diameter 
within the limits of the compass. Fig. 3 gives an idea of the work 
achievable by these instruments, the small figures at the corners 
being drawn by the bow compass. An instrument which 
will easily and rapidly produce any required ellipse or polygon, 
of whatever axes, has long been much wanted, and much 
interest has been shown in it by professional draughts- 
men, artists, designers, and architects. The Science and Art 
Department have already signified their approval of the new in- 
strument, and placed it upon their art prize lists, so that it 
may at once be brought prominently before the educational 
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Referring to experiment No, 65, we find that in this 
particular case it will be the external radius since it 
is subject to initial compression, the corresponding tan- 
gential value of which is 0°233 U. Again, it is desirable 
to remove by hooping the initial tensile stress in the 
layer defined by the radius 7, and also its component in a 
tangential direction equal to 0°47 U. Had there been no 
stress in the metal, then, taking the external radius of 
the hoop as 477 mm., and the external and internal radii 
of the tube as 198 and 75 mm., we should have determined 


the pressure of the hoop on the tube as p’= z dl R’ a U 


== 0'418 U or 1000 atinospheres. We should thus have 
obtained compression on the surface of the bore equal to 
- U. But since we have still to do away with the 
existing tension, we must shrink on the hoop so that it 
shall produce a pressure 1'47 times greater than that 
above determined. With such a pressure the compression 
on the external radius of the tube will be nearly 0°8 U, 
and by adding to this the already existing initial com- 
pression 0°233 U, we shall somewhat exceed the elastic 
limit. On examining what takes place when the hoop is 
thus put on, we find that with a pressure of 1470 atmo- 
spheres the layer, as to its internal radius, will be stretched 
to 1-4 U, even when at rest. Therefore we must in- 
crease the thickness of the hoop considerably and make it 
of asteel with a very high elastic limit. All the above 
conditions and considerations, although they may come 
within the range of computation, possess no practical im- 
portance—firstly, because we must know beforehand what 
internal stresses exist in the tube; and secondly, because 
it is incomparably easier and more advantageous to prepare 
tubes or cylinders with beneticial internal stresses. 

If the conditions explained above be understood and 
adopted in gun factories, then, in cases where hoops are 
necessary, they will be driven on to the tubes with little 
or no shrinkage. Such a system of hooping will be incom- 
parably more suitable than that adopted at present, where 
layers of hoops are in a high state of tension, even when 
the gun is at rest. The advantage accruing from slight 
shrinkage will become especially apparent when the inner 
tube commences to expand under fire; under such circum- 
stances the hoops, in virtue of the unstrained condition of 
their metal, will add to the powers of resistance of the 
gun. I will, however, discuss the question of hooping 
more fully in the following chapter, wherem will be 
considered certain experiments undertaken for this 
purpose, 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS, 


Bagium—Commercial Institute of Antwerp.—The want of a 
more complete system of commercial and technical education 
has been much felt in England of late years, and the question 
has greatly occupied the attention of our Colonies, as well as 
foreign countries, for some time. Not much has been done in 
England towards introducing educational reform of a nature to 
meet certain acknowledged deficiencies, A slight glance at the 
Belgian mode of instruction, especially as regards commercial 
training, may supply some useful information on the subject. 
The education in the public schools of this country, the Athénées, 
was originally in the main classical, and it is only of compara- 
tively recent years that these establishments have been separated 
into two divisions or sections, that of the classical, and the 
section professionelle—commercial and scientific school, which 
now takes its place as an integral portion of the public school 


Tisai of Belgium, it having long Leen felt that more was 
\ needed to develope the intellectual capacity of young men 
intending to enter mercantile life, and that means should be 
provided for prosecuting a higher range of study in that 
direction. To supply the deficiency a college was founded at 
Antwerp by royal decree several years ago under the designation 
of Institut Supericur de Commerce, and has been in full and 
successful operation ever since, The institute is under the 
joint control and patronage of the Government and the Munici- 
pality of Antwerp. At the end of the final term diplomas 
are given to the successful students, entitling them to 
the degree of Licencié en Seiences Commereiales. The 
college has a well-selected staff of professors and assistants, has 
attained a high reputation, and is extensively known, not only 
in Belgium, but in foreign countries, The present average 
attendance of students is—from Belgium, 100; frem foreign coun- 
tries, 50, Although commercial schools existed in two or three 
German towns previous to the establishment of the college, 
it appears to have heen the first institution corresponding to the 
idea of a commercial university. In the section professionelle of 
the Athénées boys intended for commercial pursuits from an 
early age receive special instruction in commercial and industrial 
geography, elements of commercial law, geometrical drawing, 
history of industry and trade, political economy, &c. The 
special character of the instruction yviven at the institute 
may he brietly said tu be practice combined with theory. ‘The 
various operations of trade are technically examined and 
explained in the commercial office, at the same time that a 
theoretical view of cach subject is shown to the pupils. 
Assuming the subject under consideration to be, say, coffee, or 
sugar, or some chemical or mineral product, the course of 
instruction would not only include the commercial operations con- 
nected with the purchase or sale of these commodities, but would 
also embrace a thorough examination into the nature of the 
product from a scientific point of view, the stipulations of tariffs,or 
treaties, which might affect transactions in each particular branch 
of trade, &c. A chemical laboratory, an extensive museum of mer- 
cantile productions, manufactured or natural, a library of books 
relating to the subjects treated in the institute, and a numerous 
collection of geographical and statistical maps form part of the 
institution, and are of much value in illustrating the study of 
commerce and manufactures. The practical and theoretical 
course of instruction given at the college extends over two years. 
There is no particular age for admission, but those under seven- 
teen seldom derive much benefit from the instruction given. 
The age of pupils averages from eighteen to twenty. In the 
general course,only those students who have passed a preliminary 
examination are admitted. The subjects of this examination 
are composition in French, and translation from French into 
English and German, book-keeping, commercial arithmetic, ele- 
ments of algebra and geometry, physical geography, rudiments 
of natural philosophy, rudiments of universal history. Those 
not desirous of passing any examination can enter for one course 
or several, no preliminary test being required except in the case 
of the commercial office, to enter which a student must pass in 
book-keeping, commercial arithmetic, English, French, and 
German. <A pupil from abroad, whose previous education had 
not led him up to the course of study pursued at the institute, 
would enter at a disadvantage compared with the Belgian pupil, 
who had from an early age attended the Athénée classes. To 
remedy to a certain extent the deficiences of foreign candidates 
for admission to the institute, a preparatory class, extending for 
a period of four months previous to the October term, has just 
been established. The course at the institute during the first 
year comprises :—Bureau, or mercantile office : commercial and 
industrial geography, description of merchantable articlesand pro- 
ducts, law—general principles—political economy and statistics, 
Dutch —- optional to foreigners— English, German, Italian, 
Spanish. The course for the second year comprises the same 
subjects as the first in a more advanced stage, with the addition 
of commercial and maritime legislations compared ; customs’ 
legislation, general history of commerce and industry, shipbuild- 
ing, and fitting. The various courses, except the mercantile 
office, take place inthe morning and evening, to enable those en- 
gaged in business to attend them. The cheap rate of education 
in Belgium is worthy of remark. The charges at the Athénée 
are £3 4s. a year. The fees at the institute are £9 for the first 
year and £11 for the second year. A detailed programme of 
the course of studies accompanies the report. Any further in- 
formation may be had by addressing prepaid the Director, 
Institut Supérieur de Commerce, Rue du Chéne, Anvers, 
Belgium. 

China—Devclopment of trade.—The United States Consul- 
General at Shanghai reports :-—The activity of our merchants, 
stimulated by strong competition, tends to establish trade in 
every direction. So long as the merchant is assured of official 
protection, and has confidence that the consular officer will see 
justice done to him in any differences that may arise between 
him and the native merchants, he is content that the develop- 
ment of commerce be left to him; but as I am constantly in 
receipt of inquiries from our manufacturers relative to the 
introduction of their goods, I give what appears to me to be 
suggestions worthy of attention. If samples of goods adapted 
to the requirements of China were judiciously selected and 
placed before the Chiuese, it might lead to business being done. 
The great difficulty in the way of establishing a profitable trade 
is the lack of economy on the part of the commission agents or 
importers. The Germans are pushing their trade in the market 
by indomitable personal effort, economy, and strict attention to 
details. The Chinese are very apt in learning the conditions of 
trade, and are absorbing lines of business formerly monopolised 
by foreigners. Apparently innate traders, and having the secret 
of economical living and economising expenses in every direc- 
tion, their net profits are comparatively higher than those of 
their foreign competitors, which enables them to accumulate 
capital and defy foreign competition. All large transactions 
between foreigners and Chinese are usually for cash, the 
instances in which credit is granted being few. Much has been 
written in regard to the introduction of agricultural implements 
and mechanical tools into China, and there is little ieft to be 
said on the subject. American implements and tools will have 
to be specially adapted to the requirements of China before the 
Chinese will attempt to utilise improvements of which they can 
alone learn by experience. Chinese farmers and merchants have 
strong prejudices for the implements which have been in vogue 
for centuries. Experiments of forcing American tools here have, 
with a few exceptions—among which were edged tools, pumps, 
and saws—signally failed. When a Chinaman sees something he 
can use to a profit he adopts it. There is no reason why we 
should not supply them with implements and tools fashioned 
after their own models, making them better and cheaper with 
our machinery than they can be made by hand. The ploughs 
are of the crudest sort, consisting of a crooked beam with a 
wooden share. <A light plough made somewhat in this style 
might take with the Chinese; which remark applies equally to 
hoes, rakes, shovels,.and spades. The former is a much heavier 








tool than ours, and is extensively used for turning over clods, 





which in Ceutral China is the principal system ef preparing the 
ground for receiving the seed. If a hand cotton-gin were made 
for the Chinese it would meet with « ready and profitable sale. 
The Chinese cotton is coarse and very short staple; the seed is 
alsu very sinall, and the machinery would have to be adapted to 
these conditions. An American gin such as is used in the South, 
with a crank to turn by hand, could be easily suited to this 
work. Anything not operated by manual labour would not be 
taken up by the Chinese, whose conservatism is against innova- 
tions of too pronounced a type; besides, their cotton planting 
is in small areas by small farmers, who are not accustomed 
to other than the simplest machinery. For sume years the 
subject of dredging the Woosung Bar formed a topic of nego- 
tiation between the Chineze and foreign authorities. The bar 
is an accumulation of mud extending across the entrance to the 
river, over which the highest spring tide averages 23ft., and the 
lowest neap tides, 10ft. Large vessels are now compelled to 
lighten their cargoes, which are carried to Shanghai, a distance 
of twelve miles up the Huang-pu hy smaller craft, entailing 
extra expense and loss of time. Recently fresh efforts have been 
made to induce the Chinese authorities to have this obstruction 
to navigation removed, and there is some hope of success. By 
deepening the water over the bar ships of greater draught 
would be enabled to enter the port, and trade would conse- 
quently be stimulated. The consular body here are in corre- 
spondence with the taoti, who, it is said, has received instructions 
to proceed with the work, and to obtain tenders from compe- 
tent parties for the undertaking. There is a general 
feeling among foreigners that the Chinese have not 
much heart im removing this natural obstruction at the 
entrance to the river leading to their commercial metropolis. 
The Huang-pu is almost entirely a tidal river, and the opinion 
has been expressed by some that it would be impracticable to 
keep the bar scoured out on the Eads Jetty principle, as at the 
mouth of the Mississippi. It is thought that the outflow of 
water is insufficient, and consequently dredging must be resorted 
to. The mercantile body here is much exercised on the subject, 
and it is confidently expected that practical results will ensue 
from the present agitation. Shanghai is the great port of 
China, and the amount of capital represented and business 
done here demand every effort to increase the facilities for 
trade. 

Germany—Coasting trade in China.—A German company has 
been formed in Hamburg for the purpose of carrying on 
coasting trade business in China. The head office of the 
company is to be in Hamburg, and it is proposed to purchase 
four steam vessels named the Amoy, Meggo, Peking, and 
Yangtse, which have aitherto been plying under the British flag, 
for employment in the new enterprise. 

Russia—Coal in the Caucasus.—There has been explored a 
rich bed of coal at Tkvibouli, and when a short branch of railway 
has united that place with Koutais—it is hoped that this mass 
of coal—said to be one of the four largest beds hitherto known 
in the world—will yield abundant supplies. The great result 
will be, according to the Grajdanine, the total exclusion of 
English coal from the ports of the Black Sea. The coal at 
Tkvibouli has been known to exist since 1845, but has hitherto 
been unworked from the difficulty of approaching it; it is 
of excellent quality, and has been tried on locomotives and 
steamers with complete success. The proper working of the 
inexhaustible riches of the Caucasian isthmus depends upon the 
essential conditions of combustibles, human labour, and roads, 
The price of firewood in the Caucasus is fabulous, and is rapidly 
becoming higher as the province, once rich in forests, continues 
to denude itself of timber. The consequence of the expense of 
firewood has been the closing of the large glass works at Govi, 
and of several factories in Tiflis. 


Tonquin—Coal mines.—A company has been formed to work 
the coal mines of Tonquin, having a capital of £200,000. The 
coalfields of Hon-Gay, comprising about 37,100 acres, including 
the lots known as Cam-Pha, Ha-Tou, and Hon-Gay, have 
recently been conceded to the company. The production is 
estimated at 20,000 tons per mouth, to raise which Chinese 
miners will be employed. Four steamers belonging to the 
company will sail regularly between Hai-Phong, Hon-Gay, and 
Hong Kong. 








THE FasTEsT PAssaGE FROM THE CAPE.—The Union Steamship 
Company’s R.M.S. Tartar, which left Cape Town at 5 p.m. on the 
25th of January, and Madeira at 9 p.m. on the 8th February, 
arrived at Plymouth at 4.42 p.m. on Sunday. This passage is the 
fastest yet made between Cape Town and Plymouth, the total 
time between Cape Town and Plymouth being 17 days 23 hours 
37 minutes ; and the net steaming time, after deducting stoppages, 
being 17 days 17 hours 7 minutes. 

THE LONDON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—The usual monthly meeting of this Association was 
held in the Cannon-street Hotel on Saturday, the 4th inst. Mr. W. 
T. Coates read a short paper as an appendix tc his recent paper on 
‘Heat and Work,” and drew attention to what he considered a great 
oversight, in calculating the power of steam engines from indicator 
diagrams, in not allowing for the amount of steam required to set 
the piston and its connections in motion at each end of the stroke. 
He illustrated his remarks by drawings and formule on the black- 
board, showing that in high-speed engines about 60 lb. of the 
steam pressure was required to move the piston during the first 
quarter of the stroke, without exerting any useful effect on the 
crank pin, and it often happened that the crank had really to pull 
the piston during that period. He stated that in all quick-running 
— the reciprocating parts should be made as light as possible, 
and mentioned a case where an engine persisted in ‘‘ knocking,” 
until the pistons were replaced by others about half the weight. 
A bmg was then read by the vice-president, Mr. W. P. Heath, on 
‘*The Nature of Heat and its Development by Work,” in the course 
of which he mentioned having one frosty morning crossed Charing 
Cross railway bridge, and noticed the hoar frost adhering to the 
whole surface of the iron except a small ring close to each riyet 
head. He returned to the bridge about three hours after, and 
although there had been no sunshine, and the frost was still as 
thick on the plates generally, the plain rings round the rivets 
had increased in size, those on the bottom booms being much 
larger towards the middle of their length, while those of the 
top members were just the reverse, which he considered 
proved that the strains produced by the passing trains deve- 
loped heat in the girders at the rivets. A short discussion 
ensued, in which several members took part. Mr. Hogg stated 
that it was, he believed, generally supposed that castings con- 
tracted regularly in cooling, but he had given some attention to 
that subject, and found that iron castings contracted very little 
until cooled to a low red heat, and the greatest amount was after 
all redness had disappeared, and at no time was contraction regular, 
but proceeded in a jerky, irregular fashion. Mr. Coates stated 
that iron, like water, expanded when solidifying, which principle 
was of great assistance to moulders producing sharp castings ; but 
that copper did not, and it was almost impossible to get sound 
castings of pure copper except by applying pressure to the fluid 
metal. He also stated that a simple remedy was to put a little 
lead or tin in the copper, until by trial a piece of the solid metal 
would float on the molten, which would then expand on becoming 
solid, 
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THE STANLEY EXHIBITION OF CYCLES. 





OnE of the most remarkable novelties shownin connection 


with R. D. safety bicycles is a new method of imparting the | 


driving motion to the driving wheel. This we illustrate by 
Fig. 10. It is the invention of Mr. Lurie, of Blackheath, and 
consists in mounting the driving-chain wheel, which receives its 
motion from the pedal-crank axle through the usual chain 

ring, loose on the driving axle, and fixing 
on the chain wheel an arm, which is bent 
to pass into the centre of the driving- 
wheel through, but clear, of the spokes 
To the centre of the hub of the driving- 
wheel is fixed another arm which is con- 
nected to the before-mentioned arm by a 
stud connection. The object of this inven- 
tion is, it is stated, to impart motion to the 
driving-wheel in the centre thereof, and 
so avoid the strain on the bearings caused 
by driving from one side only, which, it 
is asserted, causes the machine to run 
straighter and with less attention to the 
steering. We cannot express any opinion 
on the merits of this invention, but it 
seems more theoretical than practical, and 
we should say that if the bearings were 
carried outside the chain wheel the same 
result would be arrived at. However, as 
another firm show a machine fitted with a 
driving-chain on each side of the driving- 
wheel to attain the same end, there may 
be more in it than appears at first sight. 

Although very few lever-driven machines 
are exhibited, one fitted with an entirely 
novel motion is shown by the West 
London Cycle Stores of Castle-street East. 
We illustrate this below by Fig. 11. On 
each side of the driving wheel is fixed a 
chain wheel, and immediately below and in the rear of each is 
pivotted a lever fitted with a pedal at its free end and carrying 
at about the centre of its length a stud axle, on which is mounted 
eccentrically a chain wheel. Each of these eccentrically-mounted 
chain wheels is connected with the chain wheel on its adjacent 
side of the driving wheel by an endless chain. The reciproca- 
tions of the pedal levers cause the eccentrically mounted chain 
wheels to rotate, and so impart motion to the driving wheel. In 
this gear there is no dead centre. 





Fig. Wl 





HHMI 


One of the special features of this year’s exhibition is the | 
number of tandem bicycles exhibited, and we think that at 
least one type of machine is so practical that it will become a 
popular and standard pattern machine. The pattern machine 
to which we refer is a rear driver, having an extended wheel base 
to allow both the seat and pedal-crank axle of each rider to be | 
within the wheel base, thereby giving great stability to the 
machine and allowing it to be ridden by a single rider from | 
either seat. That such a machine is a practical one there would 
seem to be no doubt, as no less than five different tirms exhibit 


| is simply an ordinary R. D. safety with a stronger frame and 
—" gear for a second rider, who sits behind the driving- 
wheel. 

In tricycles, whether single or tandem, there is little that is 
new or novel. Generally a greater improvement in the construc- 
tion of the frames is shown, but there is too great a tendency to 
reduce the size of the driving wheels, which, we think, has been 
carried to its limit without increasing the frictional resistance 


Fig. 10 





both internally and on the road surface, out of all proportion to 
the gain in decrease of weight. Messrs. Humber and Co. show a 
tricycle fitted with a new method of adjusting the driving 
chain, which we illustrate by Fig. 14. Instead of mounting the 
pedal-crank axle bearing bracket on a tubular backbone, they 
mount the bearings at the apex of an angular frame consisting 
of double forks. The one end of this angular frame is pivotted 
to the backbone, the other end being slotted to adjust it on the 
cross frame. The adjustable frame, therefore, makes with 


Fig. 13 





the frame of the machine a perfect triangle, which forms a 
firm and rigid support for the pedal-crank axle. 

Mr. Dan. Albone, of Biggleswade, shows some very neat and 
simple tricycles capable of conversion into rear-driving safety 
bicycles. A special feature of the machines turned out by this 
maker is that all the component parts of his several machines 
are interchangeable, thus allowing any type of machine to be 
readily converted into any other type. 

An electric tricycle is exhibited by Mr. J. Sherrin, of Rams- 
gate, driven by a motor and primary battery. As, however, the 


Fig. 12 





a machine of this type, for three of which applications for patents 
have been filed. Fig. 12 illustrates the tandem bicycle ex- 
hibited by Mr. J. H. Dearlove, of Rydon-street, New North-road, 
on behalf of the inventors, Messrs. J. W. Halland H. L. Phillips, 
of 57, Moorgate-street, E.C. The advantages attending the use 
of but two wheels to carry two people are obvious. The 
following are the names of the firms exhibiting similar types of 
tandem bicycles :—Messrs. Hillman, Herbert, and Cooper ; Mr. 
1). Albone, Mr. Bown, and Mr. Sims. Another type of tandem 
bicycle is that illustrated by Fig. 13, which is manufactured by | 
the Tandemon Cycle Co., of Harrow-road, W. In this machine 
each rider is seated approximately over and drives an inde- 
pendent wheel, the front steering wheel being controlled entirely 
by the rear rider. We fail to see how the unity of action so 
essential to tandem riding can be maintained on machines of 


machine was not in motion at the time of our visit, and, as far 
as we could gather, has not been practically tried, we refrain 
from expressing any opinion on it. 

In tandem tricycles quite a new type is shown, the outcome, 
we imagine, of the success of the “ Phantom” type of machine 
which we referred to in our report of last year’s Exhibition. These 
machines have a single rear-driving wheel and a pair of front- 
steering wheels worked on independent centres. Both Messrs. 


| Marriott and Cooper and the Crypto Cycle Co.—the makers of 


the well-known crypto-dynamic two-speed gear—show machines 
of this type. Fig. 15, illustrates that made by the former 
firm. The Midland Cycle Company, of Wolverhampton, show a 
similar type of machine, but they mount the steering-wheels on 
a balance-geared axle to receive the driving power of the front 
rider, the machine they exhibit being convertible into either a 


this type. Measrs. Singet and Co. show a tandem bicycle which | single rear-driving tricycle or bicycle. 





The Gospel Oak and Cunard Cycle, Co., of Wolverhampton 
and London—an offshoot of an old-established firm in the iron 
trade—exhibits a fine collection of cycles of all types fitted with 
an improved type of spring frame, springs being interposed 
between the axle bearings and the frame in a neat and effective 
manner. This firm also shows a convertible tandem tricycle, 
which, when converted into a single machine, corrects the 
position of the rider with respect to the driving axle. We 
noticed that the machines of this firm were fitted with a novel 


Fig. 14 





combination of saddle and spring, provided with the most com- 
plete adjustment in every direction that the most fastidious of 
riders could desire; and also with a spring bracket for carrying 
a lamp, which has the special advantage that it will fit any exist- 
ing bracket and take any existing lamp. 

Without doubt the most important feature in this year’s 
exhibition is the number of machines fitted up for war 
purposes. Since the successful use of cyclists in the Easter 
manceuvres last year a great impetus has been given to the 


Fig. 15 





trade, and already one firm—Messrs. Singer and Co., of 
Coventry—have received a substantial order from the Govern- 
ment for machines for Aldershot, where Tommy Atkins is to 
try his hand at the most modern means of locomotion. The 
machines ordered by the Government consist of multicycles and 
rear-driving safety bicycles. The former, as illustrated by 
Fig. 16, consists of a series of detachable parts, each consisting of 
a pair of driving-wheels, carrying seats, pedal-crank axles, and 
driving-gears for two riders. Any two parts can be connected 
together and ridden, or all or any of them can be coupled up as 
shown in our illustration. The advantage, it appears, of this 
type of machine is that all the riders are kept together, and 
therefore the pace at which they travel is uniform ; whereas 
with each rider mounted on a separate machine it is extremely 
difficult to get the several riders to so modify their pace as to 
keep the body of men together, which is so essenti»! in military 
exercises. In the machine exhibited, which is p rt uf the one 


Fig. 16 





ordered for Aldershot, the rifles are mounted ina nearly vertical 
position, one on each side of the seat, the stock of each resting 
in a suitable shoe carried by the frame. Between the saddles 
ammunition cases are carried, while ample room is provided for 
carrying the riders’ kits. 

Messrs. Timberlake and Co., of Maidenhead, exhibit a tricycle 
for four riders, and adapted to carry a Maxim gun over the 
front wheel. This machine appears admirably adapted to carry 
a party of four, though we doubt whether the front wheel and 
its frame is stable enough to support a machine gun in operation. 

(To be continued.) 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—William T. bray, staff engi- 
neer, to the Inconstant, to date February 10th; Wilham B. Rock, 
chief engineer, Charles A. Harding, engineer, and Charles J. 


James, assistant engineer, to the Fearless, all to date March ist; | 


and R. S. Hornsby, engineer, to the Indus, 
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150-TON TRAVELLING CRANE, ABOUCHOFF 
STEEL WORKS. 

THE directors of the Abouchoff Steel Works in St. Petersburg 
wished to have the means of lifting 150 tons, and at the same 
time to get as much use of this lifting power for the ordinary 
work of their new heavy turnery as possible. It was therefore 
decided to have two travellers of 75 tons each, to be worked 
independently as a rule, and which could lift 150 tons suspended 
from a swing beam, each traveller taking hold of one end of the 
beam when required. The travellers are duplicates of one 
another. The illustration on page 134 shows one traveller in 
elevation, plan, and end view, and the small scale cross section 
below shows the two travellers yoked together by the 150-ton 
lifting beam. 

The traveller girders, end carriages and cross traverse carriage 
are built of iron plates and angles, and the gearing is cast iron. 
The running wheels are all cast steel and double-flanged, and 
run upon flat steel bars for rails. 

The hoisting rope is a 5in. flexible steel wire rope of Messrs. 
Bullivant’s make, equal to 64 tons breaking strain. There are 
three sheaves in the falling block, and, therefore, six parts of the 
rope to carry the full load of 75 tons. The barrel coils sufficient 
rope for 36ft. lift. Three speeds of hoist are provided, viz., 
6tin., 13in., and 19in. per minute. There is no brake for lower- 
ing, which is effected by the gearing at the same speed as 
hoisting. The cross traverse is effected at a speed of 13°8ft. per 
minute. As the shop is rather long, two speeds are provided for 
the longitudinal traverse, viz., 10°2ft. and 18-9ft. per minute. 
The change of speed of longitudinal traverse is effected by 
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CRANE DOUBLED FOR !60-TON LIFT. 


a handle and clutch near the centre of the traveller girders. 
The levers for all the other movements, viz., longitudinal and 
cross traverse, hoisting, change of hoisting speed, and connecting 
all the gear to the square driving shaft, which runs the length 
of the shop, are placed near one end of the traveller, all within 
reach of the attendant. 

A wood platform carried upon wrought iron brackets from 
the traveller girders, and protected by an iron handrail and 
stanchions, is carried the whole length of each side of the 
traveller to give easy access to every part of it. A double- 
cylinder wall engine is placed at one end of the shop, and 
drives a 3in. square shaft running the whole length of the shop. 
Each traveller is driven from this shaft by bevel gear and a 
vertical shaft in the usual way. The lower bevel wheel carriage 
is supported by a specially designed rocking frame, to allow a 
considerable amount of deviation from the straight line in the 
gantry rails without affecting the gearing or the working of the 
traveller. The bearings of the square driving shaft are so 
designed that the traveller as it approaches a bearing forces it 
down along a vertical slide to allow the bevel gear carriage to 
pass, and then lifts it up and locks it in position again, without 
relying upon a tumbler or balance weight. 

These travellers were erected in place in the autumn of 1886, 
and after a year’s experience are pronounced to be in every 
respect satisfactory. All the gear works so noiselessly that it is 
not heard from the floor of the shops. Those who know the 
uniform excellence of Messrs. Easton and Anderson’s workman- 
ship will not be surprised at this. 








A FRENCH TRANSMISSION DYNAMOMETER. 


So much attention has lately been directed to the subject of 
brakes, that we believe the following article translated from the 
pages of our contemporary, Annales Industriel, will be read 
with interest. Although the machine described is not a friction 
brake, it will be seen that there is much about it which can be 
adopted in a brake intended to register the power given out by 
an engine :— 

In the experiments of transmission of energy by electricity, 
which were made in 1886, under the direction of M. Marcel 
Deprez, accounts of which we have given our readers on several 
occasions, the power, or, to speak more correctly, the work for 
transmission, was produced at Creil by two portable engines, 
which worked a single dynamo. This set in motion a motor 
at Paris. To determine the efficiency of the whole plant it was 
necessary to compare the available power given out by the motor 
with the work done on the shaft of the dynamo. The first of 
these quantities was measured by means of a Prony brake ; the 
second by means of an especial dynamometric apparatus con- 
structed by the engineers of the Northern Railway, which we 
propose to describe here. 

This apparatus was carried on a shaft coupling the portable 
engine and the dynamo, the half of which is represented between 
MNin Fig. 1, p.130. On the shaft M N, and within the plummer 
blocks P and Q, two sleeves R and 8, turn, forming the bosses of 








two pulleys A and B, within which are fixed two bevel wheels. 
The pulley to the left A, and the pulley A’, which is coupled to 


A by the intervening sleeve R! and the shaft M, were both driven | 


by the portable engines by means of belts. The other pulley B 
transmits this impulse to the dynamo by two corresponding 
straps. Between the two loose pulleys A and B a sleeve O on 
the shaft M N carries arms U perpendicular to the axis, at 
the extremities of which two bevel pinions T are symmetrically 
placed, which work into the bevel wheels in the pulleys A and 
B. It is by means of these pinions that movement is trans- 
mitted from pulley A to pulley B. In a word, we have here the 
well known Jack-in-the-box gear. 

Between the bearings Q and Q’', which support the right 
extremity of the shaft M N, are mounted, resting on the 
shaft:—({1) A large snail cam, over which a chain hangs iu 
a groove, carrying a weight. This weight descends into a well 
4m. deep—Fig. 6. (2) A small bronze cam, one-fifth the 
size of the preceding one, which sets in motion a frame mounted 
on rollers, furnished with a counterpoise, arran to receive 
the pencil of the registering apparatus, as indicated further on— 
Fig. 7 and 8. (3) An endless screw V, fixed on to the nave 8S of 
the pulley B, gearing into a small wheel and setting the 
register in motion—Figs. 7 and 8. (4) A cataract, or dashpot, 
placed between the cams to prevent jumping. The base only 
of this apparatus is represented by D D" in Fig 1 ; the apparatus 
itself is represented separately in Figs. 2, 3, and 4. It is 
composed of four horizontal cylinders, coupled on each 
side of the shaft M N; of two racks F, each carrying two 
pistons G, and working in the two preceding cylinders; of a 
pinion H on the shaft and gearing into the racks. The space 
comprised between the four pistons G and the bottoms of 
of the corresponding cylinders is filled with water, and 
the bottoms of the cylinders resting one upon the other 
are united by tubes, each supplied with a tap and an 
index, which enables the communication to be regulated. A 
brake L—Fig. 6—mounted on a pivot and always brought back 
under the base of the cam C by the small counterweight X, 
prevents this cam from going beyond its initial position, zero, 
by a sharp return action, and opposes any violent jump of the 
large weight X. To the right of the shaft M N, and running 
beyond it is a second shaft, carrying an identical apparatus. 
Use can be made of both or of only one of these shafts accord- 
ing to the amount of power to be transmitted. In the first 
case the power transmitted is equal to the sum of the powers 
measured on the two shafts. 

Viling. — For the purpose of oiling the pulleys a duct 
3 cm. in diameter has been pierced along the whole length of 
the shaft M N, and the oscillating arms V of the cone pinions. 
The oil is supplied from a reservoir above the bearing 8; the 
pulleys and pinions are lubricated through holes which corre- 
spond to the centre of the shaft. The oil reaches the exterior 
by centrifugal force, and is maintained on the polished surfaces 
by means of especial appliances placed round the bosses. 

The register.—Fig. 1 shows the place of the small cam C', 
which carries the pencil of the register and that of the endless 
screw V, which drives the register. The register itself is not 
seen on this figure, but is represented on a larger scale in Fig. 7 
and Fig. 8. A clock movement, worked by the screw V, turns 
a roller over which a band of paper passes, guided by another 
roller, contact with which is secured by the action of a counter- 
poise lever. This band of paper is kept on the stretch by means 
of two drums with clicks, drawn in contrary directions by a 
weight. By means of wheels of different diameters, which can 
be removed at will, the paper can be made to run at two 
different speeds as required ; the one 1 mm. per revolution, and the 
other § mm. perturn. The line of zero is traced on the paper by 
the first pencil fixed to the frame. A secund pencil fixed to the 
armature of an electro-maguet, communicating with an electric 
clock, marks the time by a transverse stroke over the line of 
zero every half minute. The third pencil, carried by the cam 
C!, registers the ordinates in proportion to the lever arms of the 
counterpoise of the large cam. 

Working.—The dynamometric apparatus being at rest, the 
counterpoise X, the chain of which rolls over the large cam, is 
at its lowest point, and the centre of the chain is in the vertical 
plane of the shaft. As soon as the start is made the cogs, 
which form part of the motive pulley A, exercise on the teeth 


of each of the pinions T a strain of a which drives the latter 


and gives to them two simultaneous movements ; first, a rotary 
movement round their own axes; second, a rotary move- 
ment around the axis of the shaft MN. By this second move- 
ment they move the shaft M N, and with it the snail C, over 
which the chain of the counterpoise rolls, so that its 
moment in respect to the shaft increases gradually, and 
its movement ends in balancing the effort exerted by the 
pulleys A and B on the pinions T. From this instant, 
and as long as the stresses exercised by the pulleys A 
and B remain constant, the pinions only turn around their 
own axes and transmit an equal rotation to the pulley B, 
but in a contrary direction to the pulley A. If the driving 


stress changes, then the strain 5 changes at the same time 


and consequently the shaft M N, whose equilibrium is broken, 
turns. around its axis in one direction or another in such a way 
as to cause the arm of the lever of the counterpoise X to turn 
in the desired direction and to regain the equilibrium. The 
result is that by measuring constantly the arm of the lever of 
the counterpoise the power stress exercised at the same time 
on the circumference of the pulleys A and A! can be ascertained. 
The power transmitted by the medium of the pulleys A A! 
and B can thus be calculated. 

Calculation of power.—Let P = the total driving stress exer- 
cised on the pulleys A and A’; L, the radius of these pulleys ; 


2 the strain exercised by the bevel ring, which forms part 


of the pulley A on the teeth of each of the pinions 
which it drives; d, the radius of this ring, Q the weight 
of the counterpoise X, and of its accessories; m, the 
movable arm of the lever at the extremity of which the weight 
acts. The ring carried by the pulley B exercises a stress on 
the teeth of each of the pinions equal to that of the ring 
carried by the pulley A, and in the same direction. The result, 
consequently, of the actions of the two rings on the two pinions 
is a couple 2 F d, and as this couple balances at the moment 
with the weight Q, the following equation is obtained :— 
2Fd=Qm. 

On the other hand, the reaction of the pinions on the pulley A 
balancing the action of the driving effort on this pulley and on 
the pulley A}, the second equation is obtained— 


Fd=PL. 

From these equations result— 
) : on Q m 
(1) PL= i 


Suppose further: T the total motive power, n the number of 








turns per minute of the pulleys A and B, # the relation of the 
circumference to the diameter, the equation is— 


2PLan 


2 T= : 
(2) 60 x 75 
From the equations 1 aud 2 it is deduced that 
pa Quen 
60 x 75 


Or replacing Q and m by their numerical value, Q = 1325-42k 
and w = 3'1416, 

(1) T = 0, 0°9252 mm., 
an equation which gives the working power of the quantities 
mand n. 

It is easy to deduce these two quantities from the traced curves 
of the registering apparatus that we have described above. In 
fact, the ordinates of these curves are equal to the arms of the 
lever of the small cam; they are consequently equal to | of the 
arms of the lever of the large cam—that is to say, }m. As to 
their abscissa, they represent a ratio of 1mm. or } of mmm. per 
revolution, According to the gearing employed, so is the number 


| of turns per minute of the pulley B. 


If, then, these co-ordinates expressed in millimetres be dis- 

tinguished by y and , the result in any case is— 
_ 1000 m 
y= ae 
And according to the case— 
z=norz= cd 
6 
Consequently the equation (3) may be written according to the 
case— 
T= o09252°CY — *Y . 
1000 -216°3’ 
or— 
T = 09252979 X 6 _ zy. 
1000 36°0 
These two last expressions show that to obtain the motive 
working power during a given period, it is sufficient to measure 
the total surface of the diagram traced by the register and to 
divide this surface expressed in square millimetres by 216°3 or 
by 36, according to the gear used in the register. 

Control by the Prony Brake.—To test the indications made by 
the method we have just described, the commissioners charged 
to examine the experiments at Creil, caused a great number of 
trials to be made ; in some cases the work was measured by the 
new method, in others the measurements were made by means 
of a Prony brake mounted on the shaft of the dynamo generator. 
The results obtained by the two methods have been perfectly in 
accord, 








LABOUR STATISTICS. 


Tue Board of Trade has recently issued a Blue-book of nearly 
450 pages, entitled “ Returns of Wages, published between 1830 
and 1886. The title is misleading, and can only be the cause of 
great disappointment to anyone searching the volume for 
information on the subject. What the work really consists in 
is a collection of the various returns on wages that have been 
published in various parliamentary papers during that period. 
These returns relate to certain trades from certain places in 
certain years, are not consecutive either as to description, 
locality, or time, and consequently, for purposes of comparison, 
are useless, The best description that can be given of this com- 
pilation is the well-known one referring to “Johnson's Diction- 
ary” as being a work composed of very pretty stories but 
in no way connected together. Part I.—pages 5-43—comprises 
statistics relating to wages taken from the tables of revenue, 
population, and commerce issued by the original statistical 
department of the Board of Trade prior to 1852, when the tables 
were subdivided into two or three divisions. Part II.— pages 
45-437—contains the statistics re’ating to wages published by 
the same department in the miscellaneous statistics of the 
United Kingdom, commenced in 1857 and continued triennially 
to 1883. Much of the information is valuable to anyone who has 
the good fortune to find by chance the returns in which he is 
interested, but the want of continuity destroys its worth as a 
whole. Nearly all the information being taken from Parlia- 
mentary papers, the amount of work in preparing the volume 
has been necessarily slight, and it is surprising that so longa 
time has been taken in issuing it. The compilers are sensible of 
this, for in the preface they endeavour to make excuses for the 
delay, and to cast some of the blame upon that universal scape- 
goat, “the printer.” What the object of this Blue-book was, or 
what other purpose it was intended to serve than to find employ- 
ment for some of the Board of Trade officials, or to furnish the 
new labour bureau with a reason for its existence, is difficult to 
see. The establishment of the labour bureau was a step in the 
right direction with the view to supplying a much-needed want. 
It has now been in existence for sume time, and beyond issuing 
to manufacturers an inquisitorial circular, which in the large 
majority of cases went into the waste-paper basket, has not 
shown much activity. If its future productions resemble the 
return of wages, the office will add one more to the long list of 
failures in Government undertakings. 








LIGHTING THE EASTERN SEAS. 


In an article published now some time back, we reviewed 
what had at that time been accomplished as regards providing 
lighthouses along the routes of navigation to the East. The 
advance made since we so wrote has been, we fear, but very slow, 


though some additional lights of importance have been placed. 


on dangerous shoals in the Red Sea. We learn, however, that 
two new lighthouses are about to be commenced on the coast of 
Ceylon, and that Mr. Woodford Pilkington, of the Harbour 
Department of the Board of Trade, has already arrived in the 
island to supervise their erection. These new lights are to be of 
the first class, and are to embrace all the latest improvements. A 
glance at the wreck chart will show how many fatalities to our 
first-class mail steamers have occurred on the coasts of Ceylon. 
They have hitherto been but very sparsely lighted, and some of 
the lights now placed on them are very deficient in power and 
require strengthening. As the speed of our steamers becomes 
increased, it is of vital necessity that the power of guiding 
beacons should be correspondingly advanced. A vessel steaming 
at ten knots would be safe with a warning visible some two or 
three miles away. The same cannot be said in the case of a 
vessel steaming close upon twenty knots. Such a steamer 
would easily run without the limit of safety before she could 
be brought up or turned off from the course of danger. We are 
pleased, therefore, to know that the highest power is to be given 
to the new lights contemplated for Ceylon, and that the 
strengthening of the old ones on that island is also to be under- 
taken. 
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RAILWAY MATTERS. 


Tux resignation of Mr, Meins, secretary of the Rhymney 
Railway, is announced, 


Tue Baldwin Locomotive Works have recently com- 
pleted their 9000th engine. 


Tur new Bournemouth direct line of the London and 
South-Western Railway Company will be opened for traffic on the 
5th of March, For once in a while some ceremony is to be 
observed at the opening, and it is thought one of the Royal Family 
will take part in the proceedings. 


WE have received from Mr. E. Stanford, Charing-cross, a 
copy of his new mep of metropolitan railways, tramways, and mis- 
callaneous improvements, deposited at the Private Bill-ottice Novem- 
ber, 1887, for session 1888. This map, as usual, gives an excellent 
idea at a glance of the rail and tram lines and other works proposed, 


Tue engineer of the Lancashire and Yorkshire Railway 
Company reports that the widening and alteration of levels of the 
Liverpool, Crosby, and Southport line are practically completed. 
The Pemberton and Hindley line will be completed towards the 
end of this year or the beginning of next year. The fork line at 
Bolton, connecting the Liverpool and Bury line with the Blackburn 
line at the north end of Bolton Station, is nearly finished. 


Tux American Iron and Steel Association estimates the 
production of pig iron in the United States in 1887 at 6,250,000 
gross tons, or about 60,000 tons more than in 1886, The production 
of Bessemer steel rails in 1887 was about 1,950,000 gross tons, or 
about 375,C00 tons more than in 1886. In addition to the large 
production of pig iron in 1887, they also consumed about 500,000 
tons of imported pig iron and about 160,000 tons of imported steel 
rails. 

Tue report of the directors of the London, Chatham, 
and Dover Railway, which will be submitted at the general meet- 
ing on the 22nd inst., shows that while the gross earnings for the 
half-year ending December last were £710,389 12s. 8d., as compared 
with £713,915 16s, 9d. for the corresponding period of 1886, the 
working expenses have increased from 52°11] to 52°82 per cent. The 
balance available for dividend is £166,109 Is. 6d., which leaves a 
balance of £23,684 13s, 3d. after paying 44 per cent. on arbitration 
preference stock. 


Tue reports of the German railroad authorities give the 
following information concerning the breakage of tires in the 
cmpire during the year 1886, The statistics give the results on 
23,028 miles of road, a few minor roads with about 600 miles of 
road not being included. The total number of breakages of tires 
was 4740, as compared with 4072 in 1885, an increase of 668 in 
1886, the increase being also in the averages, which were 0°76 in 
1886, and 0°66 in 1885, for each million axle miles. The greater 
percentage of breakages for 1886 is ascribed to the colder weather 
in the first three months of that year. In these three months— 
January, February, March, 1886—2834 breakages occurred, or 
more than half the total annual number; while in the correspond- 
ing months of 1885, only 1847 tires broke. The total number of 
tired wheels running was 1,197,549, and the number ot solid wheels 
without a separate tire was 170,916, making a total of 1,368,465, 
There were also 53,365 wheels not fully described, making a grand 
total of 1,422,000 wheels, of which 4740 failed in the tire or tread, 
being 1 in 300 of those running, and 45 less than in the previous 
year. 


Tue Chicago City Railroad Co. held its annual meeting 
on January 16th, 29, out of the 30,000 shares being represented. 
The American Street Tramiuay Journal says the report of the presi- 
dent, C. B, Holmes, was very satisfactory, showing a good record for 
the year, especially for the cable lines, which carried 6,000,000 more 
passengers In 1887 than in the year previous. The cable cars ran 
7,702,990 miles, and the horse cars 3,216,760 miles. The cost of 
operating cable cars was 10°57 cents per mile per car, and for doing 
the same work on the horse lines it was 23:16 cents oa miie per car, 
which shows the great economy of operating by cable. The 
company now has 816 cars, 130 of which were built at its own shops 
during 1887. Plans are also being made for greatly increasing the 
car service during the coming year, to meet the wants of the fast 
increasing population of the south division of the city. Ten miles 
of cable road were constructed in 1887, and are now in successful 
operation. The construction is the same as that adopted in the 
other cable lines of this company, having been found to be the best 
adapted for all necessities. The new line is an extension of the 
Cottage Grove line, and trains run through without change from 
the heart of the city to Hyde Park, a distance of eight miles, in 
forty minutes, Ccmmutation tickets, twenty rides for 1 dol., are 
scold, goed fer any member of the family. 


Ix concluding his report on the collision which occurred 
on January 2nd at the Midland junction, King’s Cross, on the 
Metropolitan Railway, when an up Midland passenger train from 
South Tottenham to Victoria over-ran the up bome-signal at the 
Midland Junction cabin, King’s Cross (Metropolitan), and the engine 
struck the corner of the rear brake-van of the 8.31 p.m. down Great 
Northern goods train from Farringdon-street to Clarence-yard 
which was just passing off the widened lines of the Metropolitan 
Railway on to the Great Northern down line, Major Marinain says: 

“This collision was, in itself, of a very trivial character, but its 
gravity cannot be estimated from what actually occurred, for, if the 
Great Northern train bad been only a few seconds later, it would 
probably have cut through the Midland passenger train with very 
terrible consequences, It is therefore incumpent upon the com- 
panies concerned to lose no time in taking whatever steps may be 
necessary to guard against such an accident in the future, both in 
their own interests and in those of the travelling public. The line 
to the Midland Railway being in a tunnel no doubt complicates 
matters, but I do not see any reason to anticipate that a suitable 
place furan additional block signal-cabin cannot!be found, or made, 
if the companies concerned will only recognise the extreme danger 
of the present arrangements, under which block working, so far as 
regards crossing trains, is non-existent, and the safety depends 
solely upon the observance of the outside signals.” 


Tue Bentley-Knight Electric Railway Company reports 
that the Observatory Hill road, at Allegheny City, Pa., has two 
cars how running, and that two more will be put on the road by 
February 1, This road consists partly of double and partly of 
single track, and the electric conductors are Jaid for something less 
than a mile in a sub-surface conduit between the rails, and for the 
remaining 3} miles they are elevated on poles set every 75ft. along 
the curb line. The conduit crosses two double track street railways 
and two single tracksalso. The road isa constant succession of bad 
grades, the worst of which is 9°8 per cent, ona curve, The contract 
under which this road was built requires that the power shall be 
sufficient to move all the cars at the rate of four miles an hour while 
each car is ascending one of the worst grades, each car being loaded 
with 9000 Ib, of passengers. Thompson-Houston dynamos and 
motors are employed. The motor cars, heavily loaded, have been 
tested to run the whole line, up grade, at an average speed of 
nine miles an hour, and have been found capable of running up 
grade at six miles an hour, and on a level at from twelve to fifteen 
miles an hour, Tests were also made with two inches of snow on 
the track, as well as in a heavy rain, with fifty passengers on 
board. In both casesa speed of over four miles per hour was 
attained on all the heaviest grades, without the use of sand, and 
with sand boxes over five miles an hour were made. The motor 
cars are each equipped with two motors, in view of the extra ordin- 
arily heavy work to be done, and each axleis driven independently. 
The total weight of a car, including motors and mechanism, is 
between four and 4% tons, 





NOTES AND MEMORANDA. 


Ava recent meeting of the Chemical Society an inter- 
esting lecture was delivered on ‘‘ The Range of Molecular Forces,” 
by A. W. Riicker, M.A., F.R.S. 


Durive last week the seven healthiest places in England 
and Wales were Brighton, Derby, Sunderland, Halifax, Bristol, 
Birkenhead, and Huddersfield. 


Tue deaths registered during last week in twenty- 
eight great towns of England and Wales corresponded to an 
annual rate of 222 per 1000 of their aggrégate population, which is 
estimated at 9,398,273 persons in the middle of this year. 


In London 2830 births and 1838 deaths were registered 
last week, Allowance being made for increase of population, the 
births were 173, and the deaths 176 below as usual the average 
numbers of the corresponding weeks of the last ten years. 


A RECENT number of the Comptes Rendus contains a 
aper on an apparatus adapted for experiments at high temperatures 
in the presence of gases under high pressure, by M. L. Cailletet. 
For this apparatus, which the inventor has had in use for some 
years, it is claimed that it enables experimenters to raise substances 
to temperatures near the fusion of platinum while keeping them in 
a gaseous atmosphere, the nature and pressure of which may be 
varied at pleasure, 


A paren on “The Influence of Magnetism and 
Temperature on the Electrical Resistance of Bismuth and its Alloys 
with Lead and Tin,” was read at a recent meeting of the Physical 
Society by M. Ed. Von Aubel, An abstract was read by Mr. Baily. 
Some specimens of bismuth show an increase of resistance with 
temperature, whilst others show a decided decrease. M. Righi is 
of opinion that the decrease is due to the presence of tin, but the 
author’s experiments on alloys show that this is not the case. 
Magnetism always produces an increase of resistance, but its 
intiuence diminishes as the temperature rises, It is concluded that 
the cause of the anomaly is still to seek. 


Ir is known that the magnetic qualities of iron diminish 
considerably when raised to 525 deg. C.—red heat—but iron re- 
mains magnetic up to 650deg. C. Nickel loses its magnetic pro- 
perties suddenly at 300deg. C. Lodeboer recently—January 9th 
—read a paper before the Académie des Sciences, in which he 
showed that with magnetising forces of 35, 100, and 200 C.G.S. 
units the iron retains its magnetic properties up to 680deg. C.; 
that beyond this temperature it rapidly loses them; that at 750 
deg. C, they scarcely exist, and at 770deg. C. they entirely dis- 
appear, to reappear only on cooling. It is known that the specific 
heat of iron undergoes a change of condition between 660 deg. 
and 720 deg. C. 


A PAPER on “A Water-Droppitig Influence Machine” | 


was read recently before the Physical Society by Professor 8. P. 
Thompson, D.Sc. In this apparatus only one jet of water is 
required, and satisfactory results are obtained without special 
insulation. It consists of three cylindrical metal vessels hung 
vertically over each other, by silk strings, the highest and lowest 
being connected by a stiff metal wire. The highest is a small 
cylinder open at both ends ; the lowest is an open pot which receives 
the water. The intermediate vessel is open at the bottom, and is 
wrovided at the top with a funnel fixed so that its central aperture 
is about the middle of the cylinder. The water jet, which must 
have A fine orifice, is inserted about half-way into the uppermost 
vessel, 


Arter the violent thunderstorm which burst over 
London on August 17th last year, a small mass of meteoric iron, 
commonly known as a thunderbolt, was found in a garden at 
Brixton. The mass had the form of an oblate spheroid, and 
measured about two inches across its major diameter. The sub- 
stance has been analysed by Mr. J. James Morgan, analytical 
chemist, of Ebbw Vale, who finds it contained the following sub- 
stances :—Silica, 0°566; nickel, 1°375; iron, 40°276; sulphur, 
46-053 ; lime, 5°478 ; total, 99°748. The deticiency of 252 in the 
100 parts is accounted for as being due either to experimental error, 
or to the presence of very minute quantities of some metal or 
metals which the analyst failed to discover. The only analysis that 
approaches it is that of an impure triolite, given by Crookes in his 
“Select Methods of Chemical Analysis,” 1886, which contained 
iron, 62°38 ; nickel, 0°62; copper, a trace ; lime, 0°08 ; silica, 0°56; 
and sulphur, 35°67 ; total, 99°31. 


Dvrine the recent excavations in the Strand, opposite 
Essex-street, for the purpose of laying the Hydraulic Power 
Company’s mains, about 40ft. of old wooden water-pipe was un- 
earthed. It would seem that they date from the introduction of 
the New River water, for which we are indebted to the per- 
severance and public spirit of Sir Hugh Myddelton, ably seconded 
by King James I., who agreed to pay one-half the expenses, in 
consideration of one-half share in the ultimate profits, and to 
repay Myddelton one-half of what he had already disbursed. 
The pipes laid down for the conveyance of the New River water 
are said to have passed through the streets to the extent of 400 
miles, The pipes were formed of small elm trees, drilled through 
the centre, and cut into lengths of about 6ft., one end being 
tapered tu fit into the one laid before it. These pipes are said to 
have leaked and burst during the frost; but the writer of an 
article in the ‘ Book of Days,” vol. ii., p. 393, apparently in 1864, 
says:—“ Cast-iron pipes have now entirely superseded them, but 
this is only within the last twenty-five years, and it may be worth 
noting here the curious fact that the rude elm tree water-pipes 
were taken up and removed from before the houses in Piccadilly, 
extending from the Duke of Devonshire’s to Clarges-street, so 
recently as the year before last, and that a similar series were 
exhumed from Pall Mall about tive years ago.” 


Ara recent meeting of the Berlin Physical Society, Dr. 
Pringsheim gave an account of experiments he has made, in 
conjunction with Dr, Summer, to determine the quotient (4) of the 
specific heat of gases. The value of & is determined either by 
measuring the rate of propagation of sound in gases which obey 
Boyle’s law, or else from the ratio of temperature to pressure when 
the volume is kept constant. Up to the present time the rate of 
transmission of sound has not been so exactly determined that the 
values can be used for deducing the value of & Similarly the 
second method has as yet given very discordant results, while at 
the same time the experiments have not been free from errors. 
Drs. Pringsheim and Summer have compressed air in a glass 
balloon whose capacity was sixty litres, and determined its tempera- 
ture by means of a fine silver wire passing through it whose 
electrical resistance was known. Hereupon the pressure in the 
balloon was allowed to sink to that of the atmosphere by opening a 
tap leading into it, and the cooling thus produced measured by 
means of the wire. Immediately upon this the tap was again 
closed, the air becoming warmed by the heat which passed into it 
from the air surrounding the balloon, and the rise of temperature 
again measured. During these experiments it was found to be of 
no consequence whether the rarefaction of the compressed air took 
place rapidly through a tap with a large bore, or through one with 
a narrow aperture; the wire always showed the same amount of 
cooling, thus proving that it follows the alteration of temperature 
of the air very rapidly. Asa mean of the separate measurements 
they obtained as a value for / the number 1°384; the deviation for 
the mean value amounted only to a few hundredths per cent. 
Nature says that the above value for / cannot, however, be taken 
as being absolute until it has been proved that there is a pro- 
porticnality between the temperature and resistance of the silver 
wire which they used in their experiments, 





MISCELLANEA. 


Mr. Joun Warts, C.E., has entered into partnership 
with Mr. Q. A. McConnell, C.E., M.E., of 3, Great George-street, 
Westminster. 

A Puorocraruic Exhibition is to be opened at the 
Crystal Palace on the 20th inst. Besides photographs and appara- 
tus of every kind, there will be a lantern exhibition on a screen 
30ft. in diameter. 


WELBECK, the seat of the Duke of Portland, is, like 
many other places, suffering from the prolonged drought, and the 
services of Mr. George Hodson, Mem. Inst. C.E., of Loughborough, 
have been retained to report upon the existing water supplies, and 
the best means of augmenting them. 


Tue “Transactions” of the County of Middlesex 
Natural History and Science Society, of which we have received a 
copy for session 1886-87, contains, amongst other papers, a very 
interesting popular account of the geology of the parish of Hamp- 
stead, by Mr. J. Logan Lobley, F.G.S., and a paper on ‘‘ The Water 
in the Chalk beneath the London Clay in the London Basin..” by Mr. 
Robert B, Haywood, M.A., F.R.S. 


Mr. T. A. Waker, Assoc. Inst. C.E., the contractor 
for the construction of the Manchester Ship Canal, has placed an 
order with Messrs. Fleming and Ferguson, shipbuilders, Paisley, 
for a large and powerful dredger. The vessel is to be propelled by 
twin screws, is to be capable of raising 600 tons per hour from a 
depth of 35ft., and is to cut in advance of hull to make her own 
flotation. Her machinery throughout is to be of the most im- 
proved kind, and she is to be fitted by the builders with their 
patent quadruple expansion engines, to indicate 700-horse power. 


In the House on Tuesday Colonel Nolan asked the 
Secretary to the Treasury in what state the wet dock of Galway 
was at present; and whether that dock was under the entire 
control of the Board of Works ; and, if so, when it would be fit to 
receive ships. Mr. Jackson, in reply, said :—‘‘The dock at Galway 
alluded to is not under the entire control of the Board of Works, 
whose position in regard to the harbour is that of receivers of the 
tolls. I learn, however, that new gates have been constructed, 
under the supervision of the engineer of the Harbour Commis- 
sioners, to replace those which were destroyed; and that the 
engineer considers that the dock will be in working order in abont 
two months,” 


A new method of determining the amount of fusel oil 
in spirituous liquors, by counting drops from an instrument named 
a stalagmometer, has been lately brought before the Berlin 
Chemical Society by Herr Traube, who had previously worked out 
such determinations with a capillarimeter, but finds the new plan 
preferable on some accounts. The instrument is a short, bent glass 
tube bulged at one part, into which the liquor is sucked up, being 
previously diluted to about 20 vols. per cent. The room-tempera- 
ture being noted, the number of drops in a given volume is counted, 
and then compared with the corresponding number got at the same 
temperature from pure 20 per cent. alcohol. A plus of about 
16 drop per cent. in the former case indicates about 0°1 per cent. 
fusel oil ; one of about 3°5 drops 0°2 per cent. fusel oil, and so on. 
Even 0°05 per cent. can be certainly determined, and, while the 
author considers this arrangement quite sufficient for practice, he 
describes an improved form of his method which admits of 
determining 0°02 per cent. fusel oil, as well as etheric oils, &c. In 
this the fusel oil is first expelled from its solution by means of 
certain salts, 


Some of the much-talked-of trades unions seem to have 
an objection to coming out in the light; and the small number of 
really effective unions seems to show that English workmen are 
learning, like the middle classes, to severely mind their own busi- 
ness. On Monday night, in the House, Mr. Bradlaugh asked the 
Secretary to the Board of Trade to how many trade unions the 
circular of October, 1887, headed, ‘‘ Statistical Tables and Report 
on Trade Unions,” was sent by the labour correspondent, and the 
earliest and latest date at which that circular was sent out; what 
number of societies had replied, and the earliest and latest dates of 
such replies ; and whether the replies were full and satisfactory or 
otherwise. Sir J. Fergusson, in reply, said :—‘‘ Circulars were sent 
to 312 unions on the 10th of November, 1887, or within a few days 
thereafter. Sixteen were returned from the Post-office as ‘not 
found’; two were returned, marked ‘dissolved’; 24 up to now have 
been received, most of which are in a very incomplete state. The 
latest was received two days ago; 270 are therefore still out, but 
it is possible that some unions may not send in their returns until 
they are able to give tke results for 1887.” 

Mr. Joun R. WicHam, M.R.1.A., delivered a lecture on 
‘‘ Lighthouse Iluminants,” on Thursday, 9th inst., to the Belfast 
Natural History and Philosophical Society. The lecture was in 
some respects of a technical character, embracing a description of 
the catoptric and dioptric systems of illumination as applied to 
fixed, intermittent, and flashing lights, and was illustrated by 
numerous interesting experiments, models, and diagrams. The 
great gas lighthouse lights with which Mr. Wigham’s name is 
identified, especially those which have been recently erected at 
Mew Island in Belfast Lough and at Tory Island, were exhibited in 
actual operation, and compared with the oil lamps used in light- 
houses, and also with the electric light, which was also in 
operation. Mr. Wigham also explained several new inventions of 
his connected with lighthouse illumination which presented features 
of much interest. One of these was for a light of equal intensity 
to the electric light, but combining great volume with its intensity, 
and, furthermore, having in itself that predominance of red and 
yellow rays which renders it suitable for penetrating fog. Mr. 
Wigham also exhibited a perfectly new method of illuminating 
lighthouses which he called a fourth illuminant. This plan consists 
of supplying air under pressure to lighthouse lamps, so as to 
surround the flame with a cylinder of air and do away with 
chimney glasses, and thus avoid a serious element of expense and 
danger. 


Mr. J. O. Tarsorton, of Nottingham, initiated and 
continued for twenty years valuable meteorological returns. The 
work is now being continued by Mr. Arthur Brown, M., Inst. C.E., 
borough engineer of Nottingham, and by Dr. b. A. Whitlegge, 
the medical officer of health. They have just issued the annual 
report for 1887, from which it appears that the barometer on Feb- 
ruary 8th, 1887, reached the very great height of 30°775. This 
was only exceeded once, viz., on January 18th, 1882, when a height 
of 30°916 was reached. The principal feature in the past year was 
its extreme dryness. For the purpose of finding the average rain- 
fall for the past forty-seven years, not including 1887, twenty- 
seven years have been taken from Mr. Lowe’s returns, of Highfield 
House, Beeston, viz., from 1840 to 1866, and the remaining twenty 
years have been taken from the local returns. It is found that the 
average rainfall for this period of forty-seven years is 26°20din.; 
the fal] for the past year was only 15°643in. The greatest annual 
rainfall recorded in the forty-seven years was in 1872, when it was 
35°903in. Last year was therefore 10°562in. below the average for 
forty-seven years, and was 20°260in. below the greatest annual 
rainfall recorded in this period. In the year 1887 there were only 
137 days upon which °010in. or more rain fell, as compared with 
196 days in 1872, which has been referred to as the wettest year 
on record. There was also particular exemption from any heavy 
rainfalls in the four summer months in 1887, viz., June, July, 
August, and September. The total for these four months only 
reached 4°889in., as compared with 17°926in., which fell in the 
same months in 1880, when there was a great prevalence of heavy 
summer rains. In June, 1887, there were only two days on which 
010 or more rain fell, and this month contained the largest num- 
ber of fine days of any month on record, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co.,, 5, Unter den Linden. 

VIENNA.—Messrs. Gero.p and Co., Booksellers. 

LEIPSIC,—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Wititmer and Rocers News Company, 
81, Beekman-street. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 





*,* Owing to pressure on our space this week, we are compelled to 
hold over a large number of letters which are in type. 

*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

J.C. F.—Write to the Agent-General for the Colony, Victoria-street, West- 
minster, 

Navais.—See “ Historical Notes on Shipping,” by Percy L. Isaac, published 
by J. D. Potter, 31, Poultry. 

J. L.—We are not aware of the existence of any special book on hydraulic 
lists. If you will explain what kind of information you want, we will 
endeavour to assist you, 

IMPROVER.— The area of the steam piston multiplied by the average pressure 
per square inch will give a number which must be about 80 per cent, in excess 
of the number obtained by multiplying the area of the piston of the pump by 
the water pressure per square inch, The area of a 20in. piston is 314 square 
inches. If the bovler pressure is 40 1b., the average pressure in the steam 
cylinder will probably be 30 1b. Then 814 x 30 = 9420. The effective head 
of water is 60/t., and allowing for resistance due to bends, dc., this will 
give an average pressure of about 35 lb. on the square inch against the pump 
piston. Add one-third for loss, and we have, say, 47 lb. and 9420 = 200 

7 
as the number of square inches in the pump piston, corresponding to 16in., 
which is the proper diameter for the pump piston. If the water way out of 
the pump and into it is contracted, it will not be safe to make the pump 
piston more than 1bin, in diameter. We assume that the pump is double- 
acting. The same system of calculation will apply if it is single-acting. 

Errata.—We have been requested by Mr. Kapp to correct several typogra- 
phical errors occurring in his paper on Transformers, read last week at 
the Society of Telegraph Engineers and Electricians, and which we reprinted 
on page 112 of our last issue. In the list of symbols, instead of e = VB and 
i=VTI, read ¢= aa and i= we respectively. In the formula jor the 
electro-motive force the exponent is - 8, not - 3, 8o that the formula reads: 
B=2anFl0-8. 


TAPPING AND STUDDING MACHINES. 
(To the Editor of The Engineer.) 

Sir,—I should be very much obliged if any of your readers would 
kindly furnish me with names and addresses of manufacturers of tapping 
and studding machines of the most modern type. z. 

February 14th. 


SUBSCRIPTIONS. 

Tae Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .. £0 148. 6d. 
; Yearly (including two double numbers) .. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad, 

A complete set of Tak ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copres may be had, if preferred, at 
increased rates, 

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 lés. China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £20s. 6d. Manilla, 


Sandwich Isles, £2 5s. 
z ADVERTISEMENTS. 

«" The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment. Alternate advertisements will be inserted with ail 
practwal regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; ail 
other letters to be addressed to the Editor of Tuk ENGINEER, 168, Strand, 





MEETINGS NEXT WEEK. 


Tue InsTiTuTION oF CiviL ENGINEERS.—Tuesday, February 2lst, at 
8 p.m.: Ordinary meeting. Paper to further discussed :—‘‘ The 
Economic Use of the Plane Table in 7 Surveying,” by Josiah 
Pierce, jun., M.A., Assoc. M. Inst. C.K. Papers to be read, time per- 
mitting :—‘‘ Manganese in its Application to Metallurgy.” and ‘Some 
Novel Properties of Iron and Manganese,” by R. A. Hadfield, Assoc. M. 
Inst. C.E. Friday, February 24th, at 7.30 p.m.: Students’ meeting. 
Paper to be read :—‘‘ On the Erection of the Superstructure of the Fort: 
Bridge,” by Arthur J. Knowles, B.A., Stud. Inst. C.E. 


Royat InstiTuTION.—To-morrow (Saturday), at 3 p.m.: ‘‘ Experimental 
Optics,” by Lord Rayleigh. Tuesday, 2ist inst., at 3 p.m.: ‘‘ Before 
and After Darwin,” by G. J. Romanes. Thursday, 23rd inst., at 3 p.m.: 
‘*Early Secular Choral Music,” by Professor C. H. H. Parry. Friday, 
24th inst., at 9 p.m.: ‘Westminster Abbey,” by the Very Rev. Dean 
Bradley. 

Society or Arts.—Monday, February 20th, at 8 p.m. Cantor lectures: 
“Yeast: its Morphology and Culture,” by A. Gordon Salamon, F.C.S., 
F.1LC, Lecture IV.—Pure yeast in the brewery—Apparatus employed in 
its production upon the large scale—Method of manipulation—Results 
achieved—Is the method available in high fermentations ?—What advan- 
tage might it produce ?—The products resulting from yeast growth—Fer- 
mentation —Historical retrospect—The various theories—To what extent 
are they reconcilable ?—What practical advantages have been derived by 
their enunciation Wednesday, February 22nd, at 8 p.m.: Ordinary 
meeting. ‘‘The Technical Education Bill,” by Swire Smith; Professor 
Sir Henry E. Roscoe, M.P., F.R.S., will preside. Friday, February 24th, 
at 8 p.m.: Indian Section. ‘‘ Facts Regarding the Religions of India, and 
their Influences on the Social Progress of the People,” by Sir William W. 
Hunter, K.C.8.1., C.I.E., LL.D.; the Earl of Northbrook, G.C.8.1., will 
preside. 

Society or TELEGRAPH ENGINEERS AND ELeEctricians.—Thursday, 
February 23rd, at 8 p.m.: Ordinary general meeting. ‘On the Present 
State of Fire Telegraphy,” by R. von Fischer Trenenfeld, Member. 

LiverPooL ENGINEERING Society.—The next meeting will be held in 
the Small Lecture Room, Royal Institution, Colquitt-street, on Wednes- 
day, February 22nd, at 8 p.m. Mr. J. A. Saner will read a paper, entitled 
“Flood Gates and Weirs on the River Weaver.” The paper will be de- 
scriptive of the river Weaver, and of the various weirs and sluices in use 
thereon. The relative merits of fixed and movable weirs will be discussed, 
and special attention will be drawn tu the mode in which the movable 
doors are made water-tight when worked on rollers. 
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PERMANENT WAY. 


Curtovsty little has been done in Great Britain during 
the last ten or even fifteen years in the way of effecting 
changes in the construction of permanent way. On every 
line in the kingdom we have cross sleepers of wood, and 
cast iron chairs, and wooden keys, and plain fish-plates 
secured in pairs by four bolts. The continuous sleeper 
system of the Great Western Railway is practically a 
thing of the past ; for although a great deal of the Great 
Western line is still laid with continuous sleepers, all the 
extensions and a good many renewals have been made 
with cross sleepers. Almost the only change worth 
mentioning that has been made in permanent way in 
general during the time of which we write has consisted 
in the adoption of a single instead of a double-headed 
rail. It has been at last accepted as proved by boards 
of directors that turning a rail is false economy. Locomo- 
tive superintendents never liked the system, and it was 
practically forced on them by those in authority. The 
turned rail was always full of notches when it had been 
hammered in the chairs; and the rail only waited to be 
turned in order to take its full revenge on the rolling 
stock. Metallic permanent way is being put down to 
some extent on the London and North-Western Railway, 
but the number of miles of track so laid is comparatively 
insignificant. It is doubtful, indeed, if any material ad- 
vantage is to be gained by its adoption instead of wood 
sleepers. At least, that is the deduction to be drawn 
from the circumstance that no other British railway 
companies will do more than give the system a bare trial. 

No one supposes that our railroads are entirely perfect. 
On the contrary, it is well known that English permanent 
way is defective in not a few respects, but fortunately, 
or unfortunately, it is so good that it is very difficult to 
improve upon it, and this is a principal reason why so 
little change has taken place of late years in its construc- 
tion. It cannot be said that other systems have not 
been tried on almost every important line in the 
kingdom. Opportunities are and have been afforded 
to inventors of anything that looks promising to try their 
ideas in practice. At one time there were regular 
experimental sidings, as we might call them, on the 
North London Railway at Bow, whereon many trials 
were made; various schemes have been tested on the 
Great Eastern at Stratford, and so on. Nothing, how- 
ever, has ever come of all this; and to all intents and 
purposes the permanent way of the present day is that of 
George Stephenson, wood sleepers being substituted for 
stone blocks, and steel rails for cast iron. It may, perhaps, 
be truly said that had not steel become the material for 
rails, permanent way could not have remained without 
changes of a vital nature. The demands of the travelling 
public, competition, and the extension of trade have all 
worked together to augment the numbers of trains, their 
speeds, and their weights. The loads carried by the 
driving wheels of engines have risen gradually from 
12 tons per pair to 19 tons, and on one line to as much as 
21 tons. Such loads could not have been carried 
on iron rails, the upper tables of which would have been 
crushed into the likeness of besoms in a very short time. 
Just before steel rails became cheap enough to be gener- 
ally available, much trouble began to be experienced from 
the rapid destruction of iron rails, and various expedients 
were adopted and suggested. On the South-Eastern, for 
example, a rail was put down with a movable head. Two 
angle irons about 3in. deep and lin. apart. were laid on the 
sleepers. These broke joint with each other. A T head 
was then laid with the horizontal top resting on and sup- 
ported on each side by the upper edges of the angle irons, 
planed flat for the purpose, while the stalk of the T 
dropped between the angle irons, breaking -joint_ with 
them, and was secured by transverse bolts. This might 
be called a line with continuous fish-plates. It was 
claimed for it that it was stiff, yet elastic; and that 
the T could easily and cheaply be renewed when worn 
out, about two-thirds of the weight of the whole com- 
bination rail being subject to no wear, and therefore prac- 





tically everlasting. Other devices were intended to pro- 
duce an elastic seating on the chair, with a view to prevent 
the spreading of the rail at the top. The joints gave most 
trouble, the rail ends rapidly becoming beaten out into 
fibres. Various schemes for strengthening joints were 
tried, such as casting chairs round them by the aid of a port- 
able cupola, welding up long lengths of rail, and soon. All 
these devices were cast to the winds by the advent of the 
steel rail, and the cross sleeper and chair system seems to 
be more firmly rooted among us than ever. 

In one important respect, however, a change is impend- 
ing sooner or later, probably sooner. A much heavier 
rail will be used than any hitherto laid. So far as we are 
aware—if certain Barlow rails, once tried, which needed 
no sleepers being laid directly on the ballast, are excepted 
—the heaviest ever used were the f rails, weighing 
over 90lb. per yard, laid on the Great Southern and 
Western Railway in Ireland, many miles of which 
are still in use, after more than forty years wear 
and tear. Of late, however, the use of a 100 Ib. steel 
single-headed rail has been proposed, and we under- 
stand that some 10,000 tons of such rails will very soon 
be laid on one southern line. Of course, the weak thing 
in all permanent way is the joint, and for this reason hun- 
dreds, we had almost said thousands, of systems of 
strengthening joints, by fish-plates or their equivalent, 
have been tried. The great difficulty has always centred 
in keeping the bolts and nuts tight. It is very commonly 
assumed that fish bolts become loose because the nuts 
slacken back. This is, to a certain extent, true, but it is 
not the whole truth, and it does not explain why the nuts 
should slack back. The fact is that the bolts stretch, and 
this causes the nuts to become slacker, without turning at 
all on the bolts. But besjdes this the tish-plates work 
under the heads and nuts, and also under the flange of 
the rails. If fish-plates are not to work loose, then they 
should be so constructed that the joint shall be as 
stiff as the rest of the rail; and this end can only be 
secured by making the fish-plates much deeper than is 
usual. Various systems have been tried, patented, re- 
jected, re-invented, patented, and tried over again. The 
fish-plates which pass below the rail, and are bolted 
together underneath, as well as through the rail, have 
been patented over and over again—indeed, for some 
inscrutible reason, no inventions perhaps are so often re- 
patented as improvements in permanent way. 

The great merit of English permanent way is its ex- 
treme simplicity, fewness of members, and the ease with 
which it lends itself to duplication and the interchange of 
parts. Itis very easily renewed and replaced without 
interfering with traffic. To take out a defective rail and 
put in a new one is only the work of a few minutes. On 
the Continent very large sums have been spent on metallic 
sleepers, and we have very copiously illustrated the 
various systems as occasion demanded. It is not easy to 
see that any of these possess qualifications which are 
likely to entitle them to supplant British practice ; they 
are all less simple—some of them, indeed, are complicated 
in an extreme degree—and less easily dealt with for 
repairs or primary laying by comparatively unskilled 
men than our own roads. The great point claimed for 
them is that once laid they last for an indefinite time, 
while timber sleepers wear out. This may be true, or it 
may not; even if the sleepers proper suffer from neither 
decay, distortion, or fracture, the various adjuncts in 
the shape of wedges, bolts, wooden or india-rubber seat- 
ings, springs, &c., may cause trouble and lead to an outlay 
little less than the cost of sleepers. We do not dispute that 
it is possible to make an excellent metallic permanent way, 
but it remains after all to be proved that even the best 
existing metallic permanert way is so much better than 
the normal English road that the substitute of the first 
for the last would be justifiable. 


THE NICARAGUA SHIP CANAL, 


M. ve Lessers has pecuniary and an saa troubles 
enough to contend with in constructing the Panama Canal. 
Another danger for him begins to assume considerable 
proportions. A serious effort will probably be made at 
no distant time to get the construction of a Nicaragua 
Ship canal undertaken. The scheme isactually historical. 
Its antiquity extends back as far as the year 1550, when 
it is stated that Galvao, a Portuguese navigator, prepared 
a treatise suggesting four alternative routes by which 
communication might be effected between the Pacific and 
the Atlantic Oceans. Two of these routes were by 
Nicaragua and Panama. At various periods from that 
date to this, schemes have been put before the world. It, 
is said that Nelson when he captured Greytown, on the 
shores of the Carribean Sea, in 1779, proposed the construc- 
tion of a Nicaragua Canal. Itis unnecessary to trace 
the history of the enterprise. It must suffice to say some- 
thing about itslast phase, assuggested by Mr. A.G. Menocal 
of the United States Navy, who surveyed the country 
once in 1880, and a second time in 1886. A glance at a 
map will show that the Nicaragua Canal will—if it is 
made—lie to the north of the Panama Canal. Its total 
length will be 170 miles, in this respect greatly exceeding 
the Panama Canal in dimensions. But there are points 
very much in favour of the Nicaragua Canal which are 
wholly lacking in the case of the Panama route. Costa 
Rica is a mountainous region, and so is Nicaragua; 
between the two, however, lies lower land forming a 
species of basin, at the bottom of which is Lake Nicaragua, 
a very large sheet of water, whose mean level is many feet 
above the sea. Fora length of 56°5 miles the lake can be 
utilised as a portion of the route. It communicates with 
the Atlantic at Greytown by the river San Juan, 645 miles, 
falling at the rate of jin. per mile throughout the upper 
portion of its route until it gets near the sea, when the 
descent is much more rapid. From the other side of the 
lake-a river, the Lajas, runs to the Pacific Ocean, into 
which it falls near Brito. Thus it will be seen that there 
is plenty of water, but that it stands high above the level 
of the oceans. Mr. Menocal proposes to utilise the rivers 
and the lake, and to gain access to them by means of locks 
each 650ft. long and 65ft. wide. Three of these locks will 
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be needed at the Atlantic end of the canal and four at the 
Pacific end. The minimum depth of the canal is to be 
28ft., and in the excavated portions it will be from 174ft. 
to 288ft. wide at the surface, with, as a rule, a bottom 
width of 80ft. Such are the general features of this very 
gigantic scheme, which will cost at least £14,000,000. We 
may now proceed to consider Mr. Menocal’s ‘plans a little 
more in detail. 

The first section of the canal will extend from Grey- 
town, in the Carribean Sea, to the Arroya de las Cascades, 
a distance of about twenty miles. This portion of the 
work will be excavated through a series of lagoons, which 
will, it is said, float dredgers, and so greatly facilitate 
operations. At the end of the twenty miles’ level comes 
the first lock, with a lift of 23ft.; the second lock; some 
distance further inland, lifts 27 “ft. and the third, close 
to the second, will have a lift of 53f —most probably 
there will be two locks for this great elevation instead of 
one. Most of the heavy work will be in the first twenty 
miles, including the three or four locks. The middle length 
of the canal takes in the lake portion, which is of ample 
depth. By the aid of adam some 50ft. high, the waters of 
the lake will be kept up so as to extend the navigable 
portion of the San Juan river; virtually, this dam will 
provide a species of extension to the lake, the dam cros- 
sing the valley of the San Juan. There is a mountainous 
region separating the last lock from this dam; in 
this length some heavy blasting operations will be neces- 
sary. The extension of the lake produced by the dam will 
be eight miles long, with a depth varying from 26ft. to 
28ft. From Fort San Carlos, on the eastern shore of the 
lake, to Greytown is 645 miles. Ships having reached 
Fort San Carlos will then have a run of fifty-six miles 
across the lake, with a minimum depth of 28ft., until a 
point about half a mile from the place where the Rio 
Lajas flows out of the lake. Here the rocky shore begius 
to shoal, and heavy cutting will be necessary to open up 
ship communication with the Rio Lajas. This river is 
17°5 miles long. It will be rendered navigable by four 
locks and by excavations; one of the locks will be cut in the 
solid rock, the remainder in strata presenting no difticul- 
ties. The formation of suitable ports at each end of the 
line is, ef course, part of the whole scheme. 

As to the prospect of its becoming an accomplished 
fact it is difficult to speak with any certainty. In the 
United States and Nicaragua there is a very strong feel- 
ing that the canal ought to be made. Whether it is 
strong enough to lead to anything is quite another ques- 
tion. Theexperiences of M. de Lesseps with the Panama 
Canal are not encouraging to people with money to invest. 
Of course if the United States Government would 
guarantee a small rate of interest on the money spent, 
the canal would be undertaken at once. It is not impos- 
sible that such a guarantee, or something akin to it, may 
be given. There appears to be no reason to doubt that 
the climate i is salubrious, the Nicaragua scheme being in 
this respect infinitely better than the Panama route. To 
quote the somewhat high flown language of an American 
contemporary, Harper's Weekly, “Ships may unob- 
structedly sail or steam from the Rio San Carlos up the 
broad waters of the San Juan, majestic forests or 
picturesque settlements on either hand, and here and 
there some old fort like Fort Castillo, and across the 
lovely inland sea whose lofty islands remind one of the 
Mediterranean between Sicily and Naples. Here the 
balmy breezes are full of health, and the weary crews may 
gain afew hours of repose between the raging billowsof two 

oceans.” The view taken of the whole affair “by one section 
of American public opinion may be stated in the words of 
Mr. 8. G. W. Benjamin. After dealing with Mr. Menocal’s 
planus, he says :—“ The method now adopted for construct- 
ing the canal is, under existing circumstances, the very 
best that could happen. It is important, owing to our 
interests involving as they do a coast line on both oceans, 
that the canal should be on neutral territory in American 
hands, and just so long as our government finds it inex- 
pedient to assume the charge of it, the duty as well as 
privilege of our own citizens to secure control of this canal 
is self-evident ; thus we protect our paramount interests, 
and at the very outset firmly establish the practice of the 
principles of the Monroe Doctrine at the canal. There 
can be no question that even foreign stockholders must 
benefit by the early avoidance of all political complications, 
for so long as such questions are permitted to agitate the 
public mind the completion of the work must drag, and 
its prosperity be placed in jeopardy.” 

We ourselves reserve all expression of opinion. It 
seems to be generally admitted that there are no un- 
reasonable difficulties in the way of making such a canal, 
and it is estimated that it would accommodate 20,000,000 
of tons of shipping per annum. This is possible, but we 
do not think it possible that 20,000,000 of tons of shipping 
would want to use the canal, at all events for many years 
to come. It is clear that its construction would be a 
serious blow to M. de Lesseps. The success of such under- 
takings depends on their rarity. They are so costly that 
unless they are indispensable they cannot be made to pay. 
There can no more be two paying canals between the 
Atlantic and Pacific than there can be two presidents of 
the United States in office at the same time. But this 
fact will not prevent the Nicaragua Canal being made. 
If it ever is made, or even begun, M. de Lesseps and his 
shareholders will be in evil case—unless, indeed, the 
French Government determined not to be outdone by that 
of the United States. Then we might see two great 
nations competing, like rival railway companies. In such 
a case some persons would probably make a great deal of 
money. 





STEAM FERRY BETWEEN GREENWICH AND MILLWALL. 

On Monday, in the presence of a large company of distin- 
guished ladies and gentlemen, the Countess de la Warre 
launched the first boat of the new Greenwich Ferry Company. 
The boat, which is called the Countess of Lathom, is a double 
twin screw of very powerful build, so constructed that she will 
ride at the landing-stages of each bank between two piers, her 
sides locking with the piers, and open for carts and carriages. 





It is estimated that the ferry-boat will be able to hold as many 
as fourteen carts. The construction is different from that of the 
American boats, inasmuch as tnat the traffic does not enter end 
on, but at the sides. By this method it is believed that more 
traffic will be admitted. Rails are also laid for the admission of 
railway trucks, and the traffic will be taken on and off the 
steamers at the level at all states of the tide. It is expected 
that this ferry will prove a very great boon to the neighbourhood, 
and be largely patronised, for at present wheeled traffic, to reach 
the other side of the river, has to travel by London Bridge, a 
journey of about seventeen miles. The necessity of across river 
communication at this point has been felt for a long period of 
years, and numerous representative gentlemen and eminent 
engineers have given evidence before Parliament in support of 
the importance of establishing a ferry, but hitherto great diffi- 
culties have stood in the way. So long ago as 1626 a charter 
was granted for a ferry with free franchise for horse and vehi- 
cular traftic between the Isle of Dogs and Greenwich, and in 
1812 an Act was passed establishing and authorising a statutory 
ferry. This will show that the desirability of a vehicular ferry 

at this part of the river has been patent ever since London has 
had any considerable commercial importance. Subsequently 
the land for the roads was acquired, and a ferry was started 
and worked for some time, but was eventually stopped when 
steam navigation became general. About the year 1872 the 
vendor of these rights entered into investigations with the various 
bodies interested in the matter for the purpose of acquiring the 
whole of the rights, and there being many interests to consider, 
these negotiatious proved both troublesome and costly. But 
eventually all the rights were acquired. This, however, did not 
terminate the difficulties, for Bills were introduced into the 
House of Commons by other parties either for the acquisition 
of these rights or with a view to evade them, and these Bills had 
to be fought. It was not, then, till 1885 that the question, 
which had been carried to the House of Lords, was settled, and 
the rights so firmly established as to enable the owners to take 
steps with a view to the re-establishment of the vehicular ferry 
across the Thames. These rights have now been acquired from 
Mr. Cross, the old proprietor, by the present company, which 
was formed towards the end of March, 1887. Our readers are 
well acquainted with the difficulties of below-bridge communica- 
tion across the Thames, and need not therefore be reminded that 
the district east of London Bridge comprises 56 per cent. of the 
Metropolitan Board of Works jurisdiction,and 43 per cent. of the 
number of houses, 40 per cent. vf the population,and 33 per cent. of 
the annual rateable value of that area. It is unnecessary to add 
that the opening of this steam ferry communication is worthy 
of being regarded as one of the most important events in the 
recent history of the metropolis. Though only one steamer has 
as yet been launched by the company, it intends ultimately 
having as many as three to ply between Greenwich and Millwall. 
The steamers, which are very well built, and sit well in the 
water, have been designed by Messrs. Clark and Standftield, the 
company’s engineers, the contractors being Messrs. Steward and 
Latham. The contract for the fore-shore works, travelling 
pontoons, and machinery generally, was taken by Messrs. Appleby 
Bros., and is now nearly completed. Considerable engineer- 
ing difficulties have arisen in the sinking of the cylin- 
ders for the balance weights, but these have been satisfactorily 
overcome. This ferry will no doubt be a great acquisition to 
the neighbourhood, and the company deserve great credit 
for perseverance and enterprise. After the launch of the 
Countess of Lathom, the assembled party adjourned to the 
Ship Hotel, when Admiral Sir Edward Inglefield, chairman of 
the company, gave a short account of the work that had been 
done, and the results that were expected. He was followed 
by Mr. Hart, vice-chairman, who made a short financial state- 
ment. Lord De La Warre terminated the proceedings by re- 
sponding in fit terms to the vote of thanks that was passed to 
Lady De La Warre for kindly launching the first steamer. It 
must not be forgetten, however, that hitherto Thames ferries 
worked independently of railway companies have not been 
financially successful. 


THE HARBOUR AT ADEN, 


As long ago as June 26th, 1885, in an article under the above 
heading, we directed attention to the need that then existed for 
improvements to the harbour at Aden. We then pointed out 
how seriously the trade of that important port at the entrance 
to the Red Sea was affected by the shallowness of the water; and 
at the same time we commented upon the injudicious restric- 
tions which the military authorities placed upon the execution 
of the improvements desired. Lord Brassey, in the lecture 
recently delivered by him on “ Imperial and Colonial Defence,” 
made special reference to the continuance of the disability we 
had complained of, and it is evident that since the date of our 
then writing no step in advance has been taken towards remov- 
ing it. It may be regarded as certain that the cause for 
the delay is still to be attributed to the unwillingness of 
the military authorities to permit the deepening of the shoal 
water to the extent desired. They have all along contended that 
a facility granted to mercantile vessels for nearer approach to 
the shore would permit also of hostile men-of-war taking up 
positions for attack on the fortifications which might prove 
exceedingly dangerous. No one will deny that this objection is 
possessed of much weight; but in our previous article on this 
subject we advanced the complaint that works of defence 
recently executed at Aden should have been designed without 
reference to the contingency which should have been foreseen— 
that of the necessity at no distant period of deepening the 
shoal water sv as to permit of the anchorage of vessels nearer to 
the shore than was then and is now possible. The mischief has, 
however, been done; the question is now how its effect 
may be remedied. For it is evident, in view of the rapidly 
increasing volume and importance of our trade to the East, that. 
the present condition of things at Aden cannot be permitted to 
exist in perpetuity. Since the day when the older batteries at 
this place were designed and constructed, the whole of the con- 
ditions of warfare have been altered, and it is certain that they 
have changed greatly in favour of facility for attack, rather 
than in favour of power of defence in the case of operations by 
vessels of war against shore batteries. It is extremely 
questionable as to how long casement hewn in the solid 
rock would stand against the concentrated fire of modern 
artillery. We believe therefore that, relatively, most of the 
older fortifications at Aden may be deemed obsolete, and that to 
be effective against the system of modern attack defensive 
works must be designed of a character quite different from them. 
How far these have as yet been attempted at Aden we cannot 
say, for a wise reticence is of course observed with regard to all 
such matters. But the near approach of a vessel intending 
attack is, we should say, now more in favour of a shore battery 
than of the ship. A comparatively small object, such as the 
latter, which is kept in motion whilst firing, is easier to hit at a 
short range than at a long one; while the fire of an ironclad is 
almost, if not quite as effective under the latter as under the 





former conditions of range, and there is materially less chance 
of course of her armour being pierced. We doubt much there- 
fore if a vessel attacking Aden would care in the present day to 
come to close quarters, and we cannot see therefore that military 
considerations need longer bar the way to improvements 
demanded by the extension of trade, 


STEAMSHIPS AND BUILDERS, 


Some of the figures presented at the meeting of the Chamber 
of Shipping have an interest which extends beyond the ship- 
owner. Mr. J. Williamson, of Liverpool, submitted statistics 
usually brought by him annually to that gathering. Summarised, 
they show that the volume of our foreign trade last year 
increased by about 7 per cent. on that of the preceding year, 
but the “ tonnage capacity only increased by one-half per cent.’ 
He believes that “if we had gone on quietly in the same way 
supply and demand would have steadily adjusted themselves.” 
But another * ‘fever for shipbuilding has agaiu possessed the 
country.” Mr, Williamson takes the contracts for the building 
of vessels at the beginning of the present year, and assumes 
that the losses and sales wiil be equal to those of the past 
year, and these factors yield an increase iu the effective net 
register tonnage of 5 per cent. on last year's capacity. Mr, 
Williamson regards “with a feeling of dismay” the large 
tonnage building and to be built; and there is much in his 
remarks and figures which the thoughtful amongst shipowners 
and shipbuilders will agree with ; but it is quite possible that the 
increase in the volume of the carrying trade which was known 
last year may continue in the present year ; and there’ is another 
fact which is forgotten; that is the fact that foreign nations 
are not building additional tonnage, but the tonnage they do 
own is lessening by loss, and replacements are mainly from our 
own shipbuilding yards. There is, however, the fact that the 
largest number of vessels which have been contracted for are 
steamships, whilst the losses are largely in the shape of sailing 
vessels. The tonnage capacity, however, is only 6 per cent. 
over that of 1883; and, had trade continued its growth un- 
checked during that time, the tonnage capacity would have been 
fairly occupied. But it was checked by the depression in trade, 
and thus the volume of freight offering was much less, but in 
the latter part of last year it satisfactorily increased. The 
increase is continuing now, so that a larger amount of work is 
offering than for years; should it continue still, there will be 
full employment for the vessels now in existence, and at least 
for some of those now building. One of the facts which are of 
greatest significance is that the steamships which have been 
ordered are very generally of a large size. The tonnage of 
steamers building in 1885 of over 3000 tons was 113,000 tons; 
in 1886 it was 100,000 tons; and last year it was 145,000 tons ; 
whilst there has been a smaller increase in the tonnage of large 
sailing vessels. In the present year, though exact figures cannot 
be given, it is said that the larger vessels are preponderating ; so 
that it may be fairly said that if there is overbuilding it is of 
vessels of the largest capacity, and thus the competition that 
will result will be in the trades in which these large vessels are 
to be used, and possibly in the lines of which the passenger 
traffic is so important a feature. Still, the prospect before the 
steam shipping industry is rather clouded just now. 


RECENT MINING LEGISLATIONS AND THE WORKING OF 
COLLIERIES, 


ALTHOUGH the New Mines Regulations Act has only been in 
operation for a little over a month, it has already given evidence 
of its existence by making important changes in the working of 
collieries, especially in Lancashire and Yorkshire, where 
associations in the men’s interests have for years taken 
an active part in movements foreign to the working of coal 
and collieries. The marked and important alterations which 
have taken place in connection with the duties of check-weigh- 
men under the Mines Act, as well as the introduction of the 
New Amendment Truck Act, seem likely to bring about some of 
the most radical changes which have been experienced for years 
in connection with the working of mining industries, On the 
one hand, the New Truck Amendment Act has had the effect of 
calling the attention of some of the large colliery owners to the 
risk which they run in continuing the practice of making stop- 
pages out of the wages of the men for rent and other matters 
connected with their every-day life. In one or two instances 
owners are demurring to making any stoppages whatever, and 
have appointed men to collect their rent». The strict rule 
has also been applied to the stoppage which has hitherto been 
made of weekly payments of the Permanent Relief Fund, an in- 
stitution which during the last few years has been of infinite 
service to the toilers in the mine. It will thus be seen the recent 
mining legislation has been fraught with considerable diffi- 
culties, if the strict letter of the law is to be carried out. The 
decision recently given by a stipendiary magistrate, relating 
to the dismissal of a checkweighman under the new Act, on 
the ground that he interfered with the working of the mine, has 
excited attention. For many years the checkweighman has in 
several districts been looked upon as the wire-puller and political 
agent of the Miners’ Union, in connection with which he gene- 
rally holds a prominent position. The practice of calling meet- 
ings by pesting notices on the head gear has been common in most 
of the mining districts of Yorkshire and Lancashire. The same 
official has, generally speaking, taken an active part in political 
matters, and on the occasion of Parliamentary and other elections 
has played a prominent part in the interest of candidates believed 
to be favourably disposed towards the miner, 


ENGLISH STEEL PROJECTILES, 


A Most successful trial has recently taken place of a forged 
steel projectile made in the Royal Laboratory, on a patent of 

r. R. Low, the manager. We are not in possession of the 
recorded velocities of the two shells that were fired, but we 
believe that the following facts are approximately correct :— 
Projectile, diameter, 4in., weight, 251b.; firing charge, 121b.; 
velocity, nearly 1900ft.; energy, about 600 foot-tons. Each of 
the two in turn passed completely through a din. steel-faced 
plate and 12in. of backing, entering some depth into a wrought 
iron plate behind it. The recovered projectiles, which we have 
seen, are set up to the extent of about 0°5in. in length, and are 
very slightly enlarged ; but the points are perfect, and the shells 
are practically unaffected, and capable of repeated use. When it 
is remembered to what a ‘high standard the manufacture of steel 
plates on this scale has been brought, the remarkable measure of 
success of this shell will be recognised. The process of manufac- 
ture is as follows:—The projectile is forged and turned, brought 
toa red heat, and then placed point down in a metal mould, 
such as would be used in chilling. Into this it is pressed by 
gradually increasing hydraulic power. Fractured projectiles 
thus made show the hardening effect extending to the centre of 
the head. Mr. Low argues that his process commences on the 
shell the action which is to be more violently continued en 
impact. When hot the shell is subjected to a statical pressure 
resembling the dynamical forces acting on it after its head eaters 
the shield, 
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LITERATURE. 


Practical Amateur Photography. By C. C. Vevers. Published 
by the Author, Horsforth, Leeds. 

We are glad to see that Mr. C. C. Vevers has 
brought out another edition of his “ Practical Amateur 
Photography,” and as the new edition is revised and en- 
larged, we have no reason to doubt that it will meet with 
an equal if not a greater success than the first. The 
enlargement consists in the addition of chapters on por- 
traiture by artificial light, transparent and stripping 
films, instantaneous photography, and the production of 
pictures with correct colour values known as orthochro- 
matic photography. The first part is intended solely for 
amateurs’ use, and does not treat of the more difficult 
processes. The book throughout is well illustrated, and 
has a photographic frontispiece of a pretty view taken 
in Scotland. The clear and simple manner in which Mr. 
Vevers explains the different operations which have to be 
gone through before a finished print is obtained, must 
take the heart of the amateur photographer by storm, 
and we have no doubt that the contents of the second 
part will prove very handy to the professional as a con- 
venient pocket-book of reference. 

In few small books do we find anything like instructive 
chapters on the difficult arts of portrait photography and 
retouching. In “ Practical Amateur Photography ” are 
given admirableinstructionsfor drawing-room portraiture. 
Unluckily, however, the book is too small to afford enough 
space for a very satisfying chapter on retouching. This 
is such an exceedingly difficult subject that Mr. Vevers 
has only attempted to give a mere outline of the process, 
economising his space for other branches which need 
more attention from the amateur himself, when he can 
have his negatives retouched by skilled hands by the out- 
lay of asmall sum. The same fact may be noticed about 
several chapters in the second part, rendering it almost 
useless to the novice, except as an interesting outline of 
some of the new processes, but exceedingly useful to 
the more initiated as a book of formule. 

We must specially commend Mr. Vevers’ tact in giving 
only one formula for all operations in the first part. 
a There is, indeed, nothing more confusing to the amateur 
3 than page after page of alternative methods for every 
little mixture he has to prepare; and very lucky is he 
who gets hold of this book before starting as a 
photographer. There can be no doubt that the formule 
given are a very good selection. Perhaps one rather 
easier for development might have been chosen, as it is 
rather troublesome to have to weigh out a few grains of 
“Pyro” every time a quarter plate is to be developed; 
but, as the author says, one is soon able to guess the exact 
amount required. a 

We must not omit to mention that, as in the former | 
edition, two pages of gummed labels are provided with 
this admirable sixpenny worth. 


FIVE-INCH GEOMETRIC LATHE. 


(For description see page 138.) 



































































































































time, if an opportunity should occur, the Government would and North-Western Companies, and the Dock Company at Hull ; 
The Vosburg Tunnel; a Description of its Construction. By | PPOPOSe legislation on the subject. This intimation is a step in | for the leasing or selling of the Hull and Barnsley Railway, for 
Leo Von Rosexperc. New York. 1887. 56 pp. ~ | advance, but the most sanguine can hardly hope for any result the amalgamation of any of the companies, and so on. The 

Po , ’ ess in less than two or three sessions. Meanwhile, promoters and | Midland Company proposes to take power, among other thingr, 
i HIS 18 a large, well-illustrated broch ure, descriptive and opponents must pursue the old course, and it is of interest now | to construct a branch line affecting Beighton and Derby, and 
illustrative of the methods employed in the construction | to glance at the proposals that are now going through the pre- | Handsworth and Ashton-cum-Aughton in the West Riding, to be 
of the Vosburg tunnel, on the line of the Pennsylvania | liminary stages. called the Birley Colliery Branch; to acquire new land in the 
and New York Railroad. This tunnel cuts across a neck Railway bills number 94 out of the total of 214; 35 of the | neighbourhood of Leeds; to confer constructive powers upon the 
of land in the Washington township, about a mile in | total are water, gas, and lighting bills; 21 are tramway and | Manchester, Sheffield, and Linco!nshire Company to enable the 
width, and saves a horseshoe bend of five miles on the | Subway schemes; 21 deal with town improvements, markets, company to execute all works in the vicinity of the Midland 
{ Susquehanna river. Mr. A. W. Stedman, chief engineer and other municipal matters ; canals are affected by 4 measures ; Company's Ancoats goods branch, with the promoters’ system. 
| of the Lehigh Valley Railroad, was the chief of the work, 9 bills relate to harbours and docks, 10 refer to roads and Then, the Lancashire and Yorkshire Compony, in a general bill, 
¥ bridges, and the remaining 20 are miscellaneous. Some of the | seek authority to widen their line in Bowling, the bridge over 

largest railway companies do not appear in the list; but the Woodhouse-lane, and the viaduct over the turnpike road 
London and North-Western, the Great Western, the London | and the Calder and Hebble Canal, and to make other mincr 
and Brighton, the Chatham and Dover; the Manchester, Shef- alterations in the same neighbourhood. One cof two bills 
“ pes field, and Lincolnshire; the Midland, the Lancashire and York- | promoted by the Manchester, Sheffield, and Lincolnshire 
the system of timbering, drilling, and arrangement of the | shire, the North British, and the Metropolitan companies have | Company has for its objects the construction of three 





} and the author was in the service of the same company. 
| The account of the tunnel is clearly written and illustrated 
with exceedingly good engravings and maps, which show 


the tunnel in various stages of excavation in various rocks, 











$ 
° drilling and firing. The total length of the tunnel is} one or more bills each. There is also a South-Eastern and new lines in the West Riding, viz., one from Royston to 
3 3902ft., and of tunnel excavation 3865ft., involving the | Chatham and Dover Arbitration bill. Some of these measures Little Houghton, affecting also Ardsley, Monk Bretton, Cuc- 
3 removal of 123,681 cubic yards of material. The tunnel | are bulky and crowded with clauses; but, so far, none of them | worth, Dartield, and Great Houghton; another to join Orgreave 
i cost £134,389, and including approaches £150,000. The | appear to involve any very extensive works. The London and with Treeton ; and a third from the parish of Wales to Beighton 
| brochure is a well printed and useful account of tunnelling North-Western Company will seek power to make a railway in | in Derbyshire. The second bill aims mainly at obtaining addi- 
; work. Ashton-under-Lyne to be called the Stalybridge Junction Rail- | tional powers for acquiring property and the extension of 
; way, commencing by a junction with the company’s Denton | time for the execution of authorised works. With regard to 
: and Dukinfield Railway, near where that line joins the Sheffield | smaller railway companies, there is in the list a bill to authorise 
PRIVATE BILLS FOR SESSION 1888, and Lincolnshire system; and also a railway, to be called the the sale of the Potteries, Shrewsbury, and North Wales Railway 
j Standedge New Tunnel Railway, begins in Saddleworth by a | Company’s undertaking to a company to be incorporated. The 
; THE varivus private measures prepared for the new session of | junction with the Huddersfield and Manchester Railway, near | Brecon and Merthyr Railway Company seek to acquire various 7 
Parliament are of pretty much the usual miscellaneous character, | the southern end of the Standedge tunnels, and terminating lands at Merchen and Bedwas in Monmouth; the Didcot, 
i and in point of number differ very little from the array set | in Marsden-in-Huddersfield. The company will likewise ask for | Newbury, and Southampton Railway Company propose to 
; before Parliament in recent years. There are in all 214, of | authority to make certain alterations on their London and | extend their system so as to effect a junction with 
{ which railway bills constitute nearly half, but in the whole list | Birmingham and Grand Junction Railways; to take running | the London and South-Western Railway near Winchester. 
; there appear to be very few likely to involve any serious or pro- | powers over the Manchester, South Junction, and Altrincham |The Wrexham and Connah's Quay Railway and Wrex- 


tracted contest. Nevertheless, there are sufficient to provide | Railway; to convert the capital of and dissolve the North | ham and Ellesmere Railway Company's bills are promoted 
ample committee-room work for members of both Houses, and | Union Railway and the Preston and Wyre Railway, Harbour | to sanction the abandonment of certain portions of the first- 
to furnish yet another argument in favour of a radical reform in | and Dock Company ; to construct a new dock at Garston, and | named line, and to extend the time for the purchase of land 
j the existing system of private bill legislation. Upon this point, | to carry out various other projects of a like nature. The Great | for completing the last-named railway. Extension of time 
indeed, fresh action has been taken quite recently. As we havein | Western Railway Company has two bills, the mere advertise- | for completion is also sought by the Ponthdinlleyn Rail- 
: the past pointed out, Mr. Craig-Sellar, one of the Scotch members, | ments of which are of remarkable length. A résumé of the | way, by the East and West Yorkshire Union  Rail- 
. has more than once striven to induce Parliament to adopt a new | details of these schemes would be bewildering, and it is enough | ways, by the Isle of Axholme Railway, and by the Scar- 
method of dealing with this class of work; and general as is the | to say that for the most part they are ccncerned with the | borough, Bridlington and West Riding Junction Railways 
sentiment upon this question, it would seem that upon the | widening and extension of the system in many parts, and the | —in the latter case the company also asking power to abandon 
Scotch members alone will it depend whether anything is accom- | completion of agreements with various smaller lines. Inter alia, | certain portions of one line authorised in 1885, and to substi- 
plished or not. A week or two ago representatives of a large | it may be mentioned the company seeks power {o agree with the | tute another line between Hunmauby and Burton. The scheme 
number of public bodies accross the Tweed had an interview | local authorities for the sale of the surplus water pumped out of | for constructing a railway fifty miles in length, from Basing- 
with the Marquis of Lothian, Secretary of State for Scotland, to | the Severn Tunnel. This proposition is apparently the sequel | stoke to Portsmouth, forming a new route to the last-named 
urge that private billsshould in future be dealt with by Parliament- | to the bill promoted last year by Bristol, with a view to | place, has been abandoned for this year at all events. 
ary Commissionersinstead of Parliamentary Committees,and that | utilising this water for public purpeses, instead of allowing it to | During the past few weeks the examiners on Standing Orders 
such Commissioners should sit in the localities affected instead of | go tou waste. Another long and miscellaneous bill is that of the | have been sitting at intervals, and among the Railway Bills which 
at Westminster. Sucha change, of course, involves a great deal | Eastern and Midlands Railway, which embraces the abandon- | have been found to comply with the Standing Orders are the 
more than the place of meeting. By the substitution of one | ment of certain works, such as the railway to Blakeney, the Metropolitan Outer Circle Bill for the construction of new lines 
body of inquiry for the present complicated process, simplicity | acquisition of additional lands at Yarmouth and other places, at Acton, Ealing, Harrow, Kingsbury, Hendon, and Tottenham ; 
would be effected, time would be saved, and the almost ruinous | the construction of tramways to be worked by horse, steam, or | the London, Tilbury, and Southend Railway Bill, for construct- 
cost which seems inevitable as matters now are would be reduced | electrical power, and various other undertakings, including the | ing a line from West Ham to the Regent’s Canal, City, and 
to moderate and reasonable proportions; and many other | raising of fresh capital. The South Eastern and London, Chat- | Docks Railway ; the Rotherham and Banbury Railway (abandon- 
advantages would accrue—at all events to the parties, if not to | ham, and Dover Companies Arbitration Bill again appears, but | ment); the South Indian Railway, the Glenfalloch Railway, the 
lawyers and agents and professional witnesses. That some such | recent events and the prospect of mutual agreements being | Holsworthy and Bute Railway, the Great Western Railway, the 
reform will be achieved ere long is becoming evident; and the | effected may render this measure inits present form unnecessary. | Didcot and Newbury Railway, the Great Northern Junction 
Marquis of Lothian stated that the subject was under the con- The Hull and Barnsley Railway, the projected absorption of | Railway, the London and North-Western Railway, the London, 
sideration of the Government, and that the Prime Minister | which has been and still is a cause of much controversy and | Brighton, and South Coast Railway ; the London and Blackwall 
was in favour of a change. He added, however—and everyone | agitation, reappears this session in the form of a bill containing | Railway, the Latimer-road and Acton Railway, and the Bexley 
will agree with him—that in view of the present state and pros- | provision for working agreements between the company, and | Heath Railway Bills. Non-compliance was reported in the cases 
pects of parliamentary affairs would render it almost impossible | the North-Eastern, Midland, Great Northern, Lancashire and | of the Hull, Barnsley, and West Riding Junction Bill, and the 
to do anything in this direction next Session; but at the same ! Yorkshire, Manchester, Sheffield, and Lincolnshire, and London | Notting Hill and Acton Railway Bills. 
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FIVE-INCH GEOMETRIC AND GENERAL PURPOSE LATHE 


FIVE-INCH GEOMETRIC LATHE. 





WE illustrated on the 27th ult. by perspective views a five-inch 
geometric lathe manufactured by the London Lathe and Tvol 
Company, in the design of which several novelties and improve- 
ments are introduced. We now give working drawings and 
details of this lathe, Figs. 1 and 2 being on page 137. 

The lathe has a front slide-rest which will slide past the loose 
head when not in use, as in turning by hand. 

The main shaft is provided with an excentric chain wheel 
instead of a crank, the wheel being geared by a chain to a similar 
wheel carried on a spindle attached to the treadle frame. The 
lower excentric wheel runs loose on its spindle, and by this 
arrangement the stroke of the treadle may be varied as desired 
simply by altering the position of the lower excentric in relation 
to the upper one. In the same way, the treadle may have a 
quick descent or a quick return. On reference to the engravings 
Figs. 1 and 2, which give a front and side elevation of the lathe, 
the action of the gearing will be seen. A neat little oil-cup, which 
is shown in section in Fig. 3, is worthy of special notice. It is 
fitted on the ends of the main shaft, and not only acts as a 
lubricator, but prevents the oil running off the centres on to the 
floor. The oil is poured on to the centre or in the cup, and 
when the lathe is started, the oil in the bottom of the cup is 
carried up, and caused to return upon the bearing centres, and 
when the lathe stops falls again into the cup instead of being 
wasted. 

A section of the lathe bed is shown in Fig. 4, from which it 
will be seen that there is ample bearing surface for the saddle, 
which is a matter of great importance, in order to avoid undue 
wear near the headstock. Provision is made for taking the 
outward thrust of the tool, and for taking up any wear. The 
lower slide is out of the way of dust or shavings, and supports | 
the saddle when opposite the gap in the lathe bed. 

The fast headstock is of the usual pattern; and its projecting 
spindle is divided into inches and eighths, as recommended in 
Mr. Northcott’s book on “ Lathes and Turning.” Its pushing 
screw has ten threads per inch, so that one turn of the hand | 
wheel moves the projecting spindle one-tenth of an inch. 
Another feature which will recommend this lathe to all who 
wish to turn out accurate work is that all the feed screws on the 
slide-rest and other lathe fittings have a given pitch of ten 
threads per inch, and the screw heads are divided on the circum- 
ference into tenths, su that, by turning the screw one division, a 
movement of one-hundredth of an inch is obtained. This is a 
great convenience, as it enables the operator to set the tool or | 
work forward a given distance, instead of guessing at it, as is 
usually the way, and losing time by calipering the work so 
often. 

The driving headstock has a steel spindle, which is bored right | 
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through. The gear wheels are all machine cut, and of gun-metal. 
The cone is connected to the spindle by a lock-nut on the 
spindle, instead of a catch-bolt. The front face of the large 
gear wheel on the spindle is turned and provided with five 
circles of holes to form a division plate, the circles being divided 
into 192, 180, 168, 120, and 100. An ordinary index point is 
used. 

The leading screw is of tool steel, with four threads per inch. 
It is provided with a clutch connection—just under the division 
plate pointer—from which a horizontal rod projects, and is fixed 
in any required position by a pinching-screw. The position or 
projection of the rod is determined by the point where the cut 
is required to terminate, when the saddle, coming against the 
rod, forces the clutch out of gear, and the leading screw does not 
revulve. There is, in addition, a supplementary feed to the 
leading screw, whereby it may be driven from the other end if 
required, so that a shaft may be turned and a screw cut on it 
without changing the gear wheels for each operation. The hand 
traverse motion for the saddle is obtained by a pair of spiral 
wheels—one on the nut of the leading screw, the other on the 
handle spindle. These are geared two to one, so that one turn 
of the handle will move the saddle one-eighth of an inch. The 
traverse spindle carries a disc with twenty-five teeth or divisions, 
with a catch, so that the movement by one division gives the 
tool a traverse of 5}; of an inch. The catch prevents the 
spiral wheeis from turning when the saddle is being driven by 
the leading screw instead of by hand. 

The ornamental slide rest shown is not required, except for 
special classes of work, such as ornamental and angular turning ; 
for ordinary work the plain tool-holder shown in Fig. 5 is pre- 
ferable. The figure shows the tool-holder fitted in the grip 
socket on the table of the main slide. It will be noticed that 
this socket and that for the hand tool rest, Fig. 6, is slotted 


| down on one side and provided with a gripping screw which 


grips the plug all round, which is an improvement on the ordi- 
nary method of employing a pinching-screw at one side. 

The main surfacing slide is a fixture at right angles to the 
lathe axis. Its screw has ten threads per inch, and a divided 
head as described above, there is also a movable zero which may 
be fitted with a vernier scale so as to make the tool adjustable to 
the y,'55 of an inch. The table is slotted with two longitu- 
dinal grooves, and any other fitting may be put on in place of 
the tool-holder. The slide has a traverse of about seven inches, 
which, however, may be doubled by shifting the tool-holder 
along the table. 

The ornamental slide rest is shown in Fig. 7, and is of the 
usual make. The overhead motion consists of a shaft with a 
key groove cut its whole length, carried by arms from the lathe, 
which are carried backwards and fitted with wall plates, which 
may be nailed to the wall to insure perfect steadiness. The 
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shaft is driven from the large wheel below, and carries two large 
groove wheels, one keyed on and the other loose on the shaft. 
The gut from the drill or other instrument passes over these 
wheels to the pulley on the weight shown at the back. 

A milling tool, which can be secured in the tool-holder and 
driven from overhead is shown in Fig. 8, and a fitting for cut- 
ting teeth in wheels is shown in Fig. 9. The engravings given 
of lathe fittings are all made from photographs of the separate 
parts. There are a variety of other apparatus and fittings, to be 
carried either by the hand-rest socket or the grip socket on the 
slide table, for all classes of work which can be done in a lathe. 
These are not shown, but amongst others may be mentioned 
drilling tools and a neat little emery wheel and stone carried on 
a spindle with a pulley driven from above, the whole being 
mounted in bearings on a plug to fit in the hand-rest socket. 
All the fittings are made as light and as neat as possible. There 
is also a horizontal grip socket with a plug to fit in the sucket 
shown in Fig. 5. The horizontal socket is bored the same size 
as the lower one, and any fitting for the lower socket will there- 
fore fit the horizontal one, which is supplied with a mandril 
nose similar to the lathe nose, so that any of the lathe chucks 
or face plates may be put on for drilling or other purposes, or 
the ornamental slide rest may be put in the socket, thus making 
a vertical slide rest with several powers of adjustment. 

Fig. 10 shows a drill-plate carried by the hand-tool rest. A 
great amount of ingenuity has been brought to bear in order to 
make this lathe answer every requirement in the simplest and 
quickest manner, and in design, workmanship, and finish, it is 
worthy of the highest praise. The lathe will take in all classes 
of work, from the finest geometrical work to heavy castings, and 
being marked with accurate divisions, as already mentioned, it 
may almost be made to measure its own work. 

We understand that the London Lathe and Tool Company 
is about to bring out some other novelties in the way of 
machine tools and labour-saving appliances, which we may illus- 
trate later on. 








Tue INSTITUTION OF CivIL ENGINEERS.—On Wednesday, the 8th 
inst., the students of the Institution of Civil Engineers paid a 
visit to the pottery works of Messrs. Doulton and Co., of Lambeth. 
Sir Henry Doulton himself received the visitors, and gave them at 
the outset a very interesting account of the rise and subse- 
quent development of the Lambeth potteries, and of the roduc- 
tion of the famous Doulton ware from its humble origin, the salt- 
glazed stoneware. Mr. James Doulton subsequently conducted 
the students over the works, special attention being paid to the art 
departments, where numbers of ladies were seen at work decorating 
the biscuit with original designs of high artistic merit. A visit was 

| also paid to the studios of Mr. George Tinworth and Miss Hannah 
| Barlow, so well known in art circles. The next visit will be to tha 
Wimbledon and Fulham Railway, and is fixed for February 22nd 
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EXPERIMENTAL FORCED DRAUGHT BOILER. 
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ON THE COMBUSTION OF COAL AND SOME 
EVAPORATIVE EXPERIMENTS WITH NATU- 
RAL AND FORCED DRAUGHT.? 

By Mr. WILLIAM GEDDES SPENCE. 


THE author commenced by a review of the chemical theory of the | 
composition of coal, noting particularly what Rankine has said on | 


the subject. He then went on to say :— 


So far as his experience is concerned, he has only found it 
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possible to introduce air at the rates given by Professor Rankine | 
when very great attention is given to its distribution, and the | 


manner of introducing it, to and among the combustibles on and | 
arising from the grates. The real practical difficulty in air intro- | 
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duction lies in this: that if each atom of carbon and hydrogen of 
the coal is not first brought into actual mechanical contact with its 
combiningfequivalent of oxygen it cannot combine with it, and is 
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aper read ‘before the North-East Coast Institution of 
4 8 and Shipbuilders, January 11th, 1888, 
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lost or worse than lost for the production of increased temperature. 
Thus if less air than is necessary is introduced, or that the air, 
though sufficient in quantity, is introduced in such a manner that 
the atoms of its oxygen are not so diffused throughout the atoms 
composing the mass of the gases as to come into actual mechanical 
contact with each of these individual atoms of combustible, then 
part of them pass off unconsumed, and a decreased furnace tempera- 
ture is the result. Also if the arrangements for diffusion are 
perfect, but air is introduced in too great quantity, a decreased 
temperature is the result, for part of the heat produced is absorbed 
by the atoms that have not combined. 

Thus the temperature of the products of combustion or evapora- 


| tive efficiency of the coal may be reduced from three distinct 
| causes—(1) rate of air supply being deficient, (2) diffusion of air 


supply being defective, (3) rate of air supply being excessive. Or 
by two of these in combination, as, for instance, insufficient rate of 


| supply and introduced in such solidity of stream that part escapes 
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that is a velocity of about = 36-5ft. per second over bridges, 


and of x = 28ft. per second through the tubes. The distance 
from centre of grates to outside end of tubes = 12-5ft., therefore 
in a stream having a velocity of at least 28ft. per second there are 
125 
28 
diffusion of the atoms of another fluid throughout the atoms of its 
mass, and during this time it is very questionable if any further 


effective combinations take place after the gases have once entered 
the tubes. 


available about = 0°45 of a second of time for the complete 


The above calculation is necessarily a very rough approximation, 
as the temperature of the furnace would probably be less than 
2500 deg. fah., and the correct mean temperature to use should 
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without coming in contact with either carbon or hydrogen. It will 
thus be seen that correct quantity of air is merely one thing, what 
is equally important being the manner and place of its introduc- 
tion, the measure of success being the percentage usefully 
employed; and when we consider the conditions obtaining in 
actual practice in boiler furnaces, the immense difficulty of proper 
and practical impossibility of perfect diffusion becomes apparent. 
Take, for example, the boiler illustrated in Figs. 1, 2, and 3. 
Here the combined area over the two bridges = 2:3 square feet, 
and total area through the tubes = 3 square feet. Now, assumin 

that the air is supplied at the rate of 241b. per lb. of coal, an 

that the amount of coal burned = 250lb. per hour, the 
250 x 24 
60 x 60 
=166lb.; the temperature of the fire with this rate of 
supply should theoretically be about 2500 deg. Fah., and if the 
temperature in the uptake = 600 deg. Fah., the mean temperature 


between furnace and uptake = “so = 1550 Fah., which 

would givea total volume of gases passing through the boilerapproxi- 
= (19% 3 (461 + 1550) _ s 

mately = (12°5 x 1°66) x “—— 498 = 84 cubic feet per second, 


weight of air passing through the boiler per second = 





| not be the arithmetical mean between that of the furnace and the 
| uptake. Mr. Spence frequently noted with a stop-watch the 
interval of time between a shovelful of coal dropping on a bright 
fire and the first appearance of smoke at the top of the chimney; 
this he found to vary from three to four seconds, and as the distance 
from grates to chimney top by the shortest route the gases could 
| take = 48ft., their mean velocity through both boiler and chimney 
| must have been at least from 16ft. to 12ft. per second. From 
this is apparent the necessity of having very careful arrange- 
| ments for introducing the air in such a manner as to be as 
much as possible broken up into thin lamina, jets, or whatever 
form is found to be most practically suitable and efficient 
for giving a maximum of surface from a minimum of quantity. 
Of this air, part is required for combination with the solid carbon of 
the coal, and part for combination with the carburets of 
hydrogen or coal gas; the relative quantities necessary for 
each being in the proportion of 2°37 to 1% And as it 
seems reasonable that the air containing the oxygen for 
combination with the gases will be better introduced to them 
direct, instead of first passing up through the coal on the grates 








~ 2 Fairbairn’s “ Useful Information for Engineers,” appendix to Lec- 
ture IX., ‘On the Economy of Fuel, Concentration of Heat, and Preven- 
tion of Smoke.” 
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and thus bezoming diluted with carbon, the necessity fora well- 
distributed and plentiful supply of air above the grates is seen. 
If the coal could be continuously and evenly fed on the fire it 
might be just possible that as much as this one-third of the whole 
air supply could beneticially be introduced direct above, the re- 
maining two-thirds necessary for the solid carbon being brought 
through the gates from below, as then the state of incandescence 
of the fuel would continue regular, and the amount of coal gas 
given off per unit time would be a constant quantity ; but in actual 
practice with hand firing—-which when carefully attended to seems 
to hold its own against most mechanical appliances—the quantities 
of coal gas distilled are far from regular, being greater shortly 
after firing, and tapering away to little or nothing when the fire 
has become bright throughout or coked ; at which period the only 
air necessary besides what would find its way up through the 
grates would be a quantity supplied direct at the top, and just 
sufficient again to raise to carbonic acid any gas that might 
have been reduced from acid to oxide in passing up through or 
over the coked fire. Thus at one period it appears as if one- 
third of the whole air supply could with advantage be introduced 
directabove the gates, and at anothera lessamount seems necessary ; 
and as there has as yet been no satisfactory automatic arrangement 
for regulating the relative amounts, and as it has generally been 
found unsatisfactory to depend for it on the human element in 
firing, we seem left to the practical question of tinding what relative 


openings for continuous supply are in actual work found to be the | 


most economical mean between these two conditions, ‘The first 
result during and after placing a charge of fresh coal on a bright 
fire in a furnace is a reduction of temperature from several distinct 
causes. First, from loss of effect through the fresh coal lying on 
the top surface of the red fire, thus obstructing the radiant heat 
from striking the crown of the furnace; and, lastly and chiefly, 
from heat absorbed or rendered latent in changing the molecular 
condition of the coal from a solid to a semi-solid or viscous sub- 
stance, and in distilling off the coal gas contained therein. If this 
gas on being released is brought into contact with sufficient air 
before its temperature. has fallen below its point of ignition or 
explosion, its atoms of carbon and hydrogen combine with the oxygen 
of the air, and an increase of temperature is the result. But if 
air to supply a sufficiency of oxygen is not admitted, or the gas is 
allowed to travel till its temperature has fallen too low before 
meeting the air, a loss of heat is the result, as we then lose the 
whole heat which has been rendered latent in the work of dis- 
tilling the gas, as well as that which the coal gas would supply if 
ignited. Also, if the air supplied from below the grates, in passing 
up through the coal should become so charged with carbon as 
to issue at the top surface in the form of carbonic oxide, an 
additional supply of oxygen must be given it by air admitted direct 
above the coal to raise it again to carbonic acid. If this be not done 
the carbon escapes in this half-burned state, and may not be readily 
observed, as, carbonic oxide being invisible, there is nothing to detect 
it by, unless it should meet sufficient oxygen through leaks in the up- 
take, or have still sufficient temperature left on reaching the chimney 
top, when, if this be the case, on there meeting the oxygen of the 
atmospLere it will combine with it and become visible as flame ; and 
as carbonic oxide combines with oxygen at a comparatively low 
temperature, the effects of this are sometimes seen in practice by 
the interior of uptakes bursting into flames, or by fiery chimney 
tops. This carbonic oxide flame is of a blue colour, by which it can 
easily be distinguished from the ordinary red flame which may 
come into existence in the uptake by coal gas escaping direct 
through the tubes, and only igniting in the uptake when meeting 
there its combining equivalent of oxygen. The former condition 
of affairs was very noticeable in trials in which no air was admitted 
except such as passed in between the firebars and up through the 
coal in the grates. On several occasions the uptaxe was observed 
to become completely full of a blue flame, and, with a view to more 
clearly recording this, Mr. Spence made the following notes of the 
appearance of the interior of the uptake as seen through a sight- 
hole during an hour and a-half of the trial :— 


1m. 

© Fires thin and bright; flames some 2ft. long. of violet colour, fioat- 
ing gently from end of tubes, and curling upwards towards 
chimney until 

3 3 When flames disappeared, and interior of uptake became clear 

with no smuke, till 

4 When both fires were charged ; uptake black, and now full of dense 

black smoke. 

12 Both fires raked; slight red fiush at first, but died soon after 
issuing. 

Red flame, some 9in. long, issuing from tubes, and continuing till 

21 When uptake again became clear. 

22 Both fires charged; dense black smoke, one or two short flashes 

appearing during charging, but becoming black again instantly. 

27 Red flame coming from end of tubes; light smoke from chimney. 

33 Flames died away; no smoke. 

Fires raked; slight red appears, but died away in a few seconds, 

35 Red again appears from all tubes; flames this time terminate in 

violet 

354 Violet part of flame considerably increased. 

36 Flames red for about éin. from tube ends, tapering into violet, the 
violet part being about 3ft. long, curling up into chimney and 
Waving about in an easy leisurely sort of way. 

Flames from one half of tubes—opposite east furnace—disappear ; 
red part of flame from other part shortens and becomes lighter 
coloured and more yellow looking; violet portion also shortens 
and draws nearer to tube ends. Total length of flame—red and 
violet—now only about 12in. 

Flame disappears ; a few sparks keep coming through tubes till 

41 When both fires were charged; thick black smoke; a few red 
flashes appear for a few seconds. 

514 Fires raked; uptake still black and full of smoke. 

58 Red blush appears ai ends of tubes. 

Red flame, about 9in. long, coming from tube ends. 

1 Red flame now extending about 2ft., and curling up chimney, its 
brightness gradually tones down to a dull red at the extremity, 
but the whole fiame is red coloured throughout, with no appear- 
ance of violet. 

4 Flames gradually dying away, only coming from about six or seven 
tubes. 

4 Uptake black again. 

8 Fires charged; uptake full of dense black smoke. 

5 Red flames beginning to appear. 

} Red flames, about 12in. long, coming from about half the tubes. 

Fires raked; while door was open raking, whole interior of uptake 
filled with dull red glow. 

418 Uptake black again. 

Red flames beginning to appear. 

421 Red flam2s, with violet tips, coming from nearly all the tubes, 

violet rapidly increasing. 

4 22 Whole uptake filled with flickering violet flame, except for about 
3in. from tube ends, which is red. 

4 24 Violct flame, now toned down to sky blue, and only issuing from 
tubes immediately opposite furnaces, and curling up into chim- 
ney as far as can be seen from the sight-hole. 

425 Flame now issuing from about six tubes only, and is composed, 
beginning from end next tubes of about 3in. red, éin. violet, and 
3ft. sky blue. Total length of flame about 3ft. 9in. 

4 26} Faint greenish-blue from one tube; yellowish-green short flame 
from another. 

4 28 Uptake black, except that two tubes keep issuing intermittent 
flames, about 6in. long, of yellowish-gieen tint. 

4 29 Uptake black, with sparks coming through tubes; fires thin and 
very bright. 

4 29) — ap shower of sparks through tubes, but uptake still 
WACK, 

430 Fires charged; thick black smoke. 

On one occasion, just before the violet flame commenced, the 
uptake temperature registered 750 deg. Fah.; a few minutes 
afterwards, when filled with blue flame, the temperature as found 
by Siemens’ pyrometer was 910 deg. Fah., the fires not having 
been touched in the meantime. 

From the above it will be observed that during the whole time 
there are indications of want of oxygen to the furnace, first after 
tiring, by the emission and continuance of dense black smoke, next 
when the fires have become clear and even quite thin, by the 
appearance of the blue flame of carbonic oxide in the uptake, 
indicating that the oxygen of the air entering through the grates 
had been first converted into carbonic acid near the bottom of the 
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fire, and then in passing up through, or over the bright coked fire 
had been reduced to carbonic oxide, falling in temperature in 
doing so, but had some additional air been supplied direct above 
the coal the combination of its oxygen with the carbonic oxide 
would have taken place in the furnace, raising its temperature by 
shortening the flame, and thus increasing the efficiency of com- 
bustion. 

In heavy fires of some 12in. thick this condition of affairs will 
not be improved by increasing the draught or pressure of air below 
the grates only, as by doing so the rate of combustion is only 
increased, and it wili be found that within reasonable limits of 
wressure the rate of air supply to fuel remains practically unaltered. 
‘his fact Mr. Spence has noticed in firing some torpedo boat 
boilers of the locomotive type, where an even fire of some ]2in. thick 
was maintained, and trials conducted with pressures of air in the 
ashpit varying from 2in. to 5in. of water, no air being admitted 
direct above the grates except such as passed in while the doors 
were open charging. Throughout the whole of these trials the 
units air per unit coal, as determined by the amount of air entering 
ashpit, varied but little, and was in all cases below what is necessary 
for full and proper combustion and dilution of both gases and solid 
carbon—that is for perfect combustion. Mr. Spence also found a 
similar result in the furnaces of a merchant ship boiler when burning 
thick fires of small coal on grates on the ‘‘ Ferrando” system ; in 
this case the fire-bars were placed crosswise, and each jin. thick, 
with yin. air spaces, all the air being forced up through these at 
about 4in. pressure in the ashpits; the pressures in the furnaces and 
combustion chambers were so balanced by the chimney damper 
that on a door being opened no air entered, but the flame kept 
pulsating backwards and forwards in the doorway, being neither 
drawn in nor blown out. And by keeping thin fires to economi- 
cally bring sufticient free oxygen up through the tires for combina- 
tion with the gases rising at the top is practically a very difficult 
proceeding, especially under forced draught, as then the pressure 
of air is very apt to burn the fire into holes ; and the writer has 
frequently found after having had a fire carefully levelled and the 
fresh coal spread all over so as to makean even thickness of some 6in., 
that on opening the door some minutes afterwards the top surface 
of the coal would be a good deal caked, with here and there several 
cracks through which the aircould beseen blowing strongly; and thus 
instead of coming up and issuing in equal amounts per unit surface it 
was introducing itself in a few dense streams, a method by no means 
advantageous for rapid and casy diffusion; and probably the fur- 
nace was discharging into the uptake at the same moment both 
carbonic oxide and heated atmospheric air. By introducing the 
air for the gases direct to them at the top a more even state of 
incandescence throughout the mass of the fire is also obtained. 
This was particularly noticeable in trials when a few holes only 
just above the doors were open, and the fires kept as thick as the 
high grates then in use would permit. On opening the doors some 
time after charging, the coals in way of the holes, and just where 
the air would strike, were always found quite red and charred, 
while the surrounding surface still remained black. 

In considering the best practical method of introducing the air 
direct to the gases several considerations must be kept in view ; 
first, if introduced through the furnace frontsat A, Fig. 1, this has the 
advantage of passing it over the whole length of the grate, and 
thus having greater length of run it gains more time for diffusion ; 
the holes should, however, be well distributed, and kept as low in 
the fronts as possible, as there would appear to be some danger of 
air introduced at the top passing along Just under the plate of the 
furnace crown. The fronts should be constructed of double plates, 
with the holes so arranged that nothing is lost through them by 
radiation. 

If introduced through the top of the bridge at B, it loses some- 
thing in length of run, but has the advantage of entering the 
furnace at a point where all the gases must necessarily pass, and 
where there is always a high temperature ; also, in issuing from 
the top of the bridge, the air is injected among the gases normally 
to their line of motion, which is a condition very favourable for 
assisting their diffusion. This method has, however, the disadvan- 
tage that the holes can be very easily covered over by any slag or 
clinker, which may find its way to and remain lying on the top of 
the bridge. It is also somewhat difficult to arrange a form of 
hollow bridge which would long stand the heat of the fire, Intro- 
ducing the air through the bottom part of the back bridge at C has 
the advantage of its always being possible to see from the stoke- 
hole if the holes are clear, but they should be kept as high up as 
possible, as dirt soon accumulates in the bottoms of the combustion 
chambers, and, in an ordinary return tube merchant ship boiler, 
this would eventually rise and cover the holes. 

In the class of boiler used in these experiments it would have 
been advantageous for etficiency of combustion to have introduced 
a hanging bridge, or baffler behind the fire-bar bridge H, against 
which the gases on strking, and in being deflected downwards, 
would have become more thoroughly diffused. This would at the 
same time, however, tend to check the draught, and though 
favourable for efficiency, would have slightly reduced the rate of 
evaportion. 

aving traversed some of the general principles of combustion 
in furnaces, Mr. Spence went onto describe the method of conduct- 
ing the experiments. The following table gives its principal 


dimensions :— 
Particulars oy Boiler. 
a, ae eee ee 
Heating surface in square feet — 
ES a es ee ee 
Combustion chamber sides and top.. .. 0 .. ..  «. 


Combustion chamber furnace end 
Combustion chamber tube plate 
Outer tube plate .. .. 1... 
Total heating surface .. 
Area over bridges in square feet.. 
Area through tubes in square feet 
Space for gases in cubic feet— 





Between gratesandtubes .. .. .. .. «2 «2 «+ of 650 
eae ae ee Serr. 
Total space between grates and outside of boiler .. 81°S 
Water surface in squarefeet . .. .. .. .. «. «. 80% 
Steam space in cubic feet .. .. .. - 107°25 


The boiler employed is shown in Figs. 1, 2, and 3, It was only 
a little over eighteen months old, and was fairly clean and in good 
condition throughout. The whole circumferential surface was 
clothed with about 2}in. of non-conducting cement, the front end 
being the only surface left exposed to radiation. It supplied 
steam for driving several small engines, the pressure being kept 
steadily at 551b. per square inch above the atmosphere, and the 
surplus steam blown off by a special relief valve or the safety-valve, 
The escaping steam always appeared quite dry, and there was no 
appearance of priming. 

The coals were always got from the same colliery, they varied but 
little in size or quality, and were fairly free from dirt and dust. 
They were weighed out on a small Pooley’s weigh table, which was 
frequently checked by standard 56 lb. weights. Before beginning 
each tuial the fires were burned very low and quite clear. Their 
condition was then carefully noted, and at the finish they were 
burned down and left at the same level and condition. Fora series of 
comparative trials, such as those required for the purposes of this 
paper, this method is quite good enough; but in trials intended purely 
to determine the efficiency of a boiler and available calorific value of 
coal, it would be better to empty thegrates both beforeand after each 
trial, asthe results got by the method adopted are throughout slightly 
higher than the correct amount, owing to the fact that sthanab 
the experiment is begun and ended with fires of the same thickness 
and apparent brightness, yet at the finish they contain a greater 
percentage of ash and clinker than they did at the beginning. 
Owing, however, to the clean nature of the coal used, the quantity 
of clinker in the fire at the conclusion of each trial was not very 
great. The same fireman was employed throughout all the trials, 
and level fires were worked. They were disturbed but little; the 


charges varied from 561b, to 82lb., and were spread evenly over 





the grates, then left some time, when they were turned up and 
levelled with the rake, and left till ready for a fresh charge. The 
slice or pricker was never used, and both fires were either charged 
or ell at the same time, The tubes were cleaned previous to 
each trial. 

At the commencement of each trial the height of water in the 
vauge glass was marked, and at the finish it was left at the same 
level. The total evaporation was measured by the feed water, 
which was drawn by the donkey pump from a barrel. This barrel 
was supplied from a measuring tank, and was filled to the brim 
before starting, and run up to the same point at finish of trial, 
Then the number of fills of tank, plus the amount that the level of 
water left in it, was below brim at finish, gave the total water 
evaporated at boiler pressure from feed temperature. This tank 
was made from a piece of old straight copper pipe, and was a true 
cylinder 49in. deep, holding 653 1b. water, or 13°23 1b. per inch run, 
It was filled from a tap through an india-rubber hose, so swung up 
that on the tank being filled the mouth of the pipe was swung 
round outside where it could always be seen, and thus no leakage 
passed in between fillings. A drain pipe from the boiler water-gauye 
was carried into the barrel, and thus any water blown out through 
it was pumped again unmeasured into the boiler, : 

Taking first the natural draught series, the guiding idea in these 
was to keep the firing as similar as possible in all the experiments, 
and hy varying the rate of air admission above the grates to note 
what effect this had on the efficiency of combustion. For this pm 

ose each furnace front was fitted with forty-four air holes A, each 
kale being tapped gin. diameter, so that by inserting screw bolts as 
lugs, the number of open holes could be regulated or abolished, 

e bottom part of each back bridge was fitted with seven boles }in, 
diameter C, the whole or any number of which could be stopped 
up by inserting bolts into them with a long tongs. On the parts 
of the grates which were bricked over, the boxes B were placed ; 
these being openatthe bottomand having each twenty-four holes gin. 
diameter in the top, allowed air to rise direct from the ashpit to 
the coal gas as it passed, : 

Each ashpit was fitted with a sheet iron mouthpiece fitting 
closely to the dead-plate and boiler. All the air, both for direct 
supply above the grates and for passing up through the fire, had to 
enter through these mouthpieces, and the velocity of the current 
through each was taken every fifteen to thirty minutes by two 
anemometers, both being lashed on the end of a long light crutch, 
which permitted of the operator standing some 4ft. back from the 
mouthpiece, and moving them all over the section of the tube, 
Each reading was the mean of a three to four minutes’ record. The 
anemometers were several times checked by Messrs. Winter and 
Son, opticians ; the writer also twice checked them by fastening 
them to the end of a wooden lath, and baving them revolved hori- 
zontally at 6it. radius in a large room free from draughts, at veloci- 
ties similar to those at which they were used, In all cases they were 
found to be practically accurate. In using them both at once in 
the way indicated, the one formed a check upon the other, and 
their respective readings seldom differed by more than 2 per cent. 
The temperature in the uptake was got from half-hourly readings 
taken by a Siemens’ pyrometer. ‘To this method there was the 
objection that the range of variation in the temperature was s> 
considerable that there was no certainty that half-hourly readings 
would give a fair mean. With a view to overcoming this un- 
certainty a series of trials were conducted, during which the tem- 
peratures were taken every minute from a pyrometer having a dial 
like a steam gauge, the index hand of which was moved round by 
the expansion of rods, from which the temperature at any instant 
of time could be read. These temperatures were also checked by 
half-hourly readings taken with the Siemens’ pyrometer, the copper 
cylinders of which were carefully weighed, and the temperature 
worked out from this and the rise in temperature of a known weight 
of water. 

It was observed that when the holes at C were opened, the range 
of variation of temperature decreased below what it had been with no 
air direct to gases. It further decreased on opening out the holes 
at A; but on further increasing the air to gases, by also opening 
out the boxes B, the range of variation rose considerably. It was 
likewise noted that when little air was admitted direct to the gases, 
a short and sudden rise of temperature occurred in the uptake on 
opening a fire door to charge a furnace, but that when a larger 
supply was admitted, a sudden drop in uptake temperature was 
the immediate result of opening a door. 1t was found that as the 
air direct to the gas is increased the mean temperature rises, the 
smoke diminishes both in intensity and duration, and the water 
evaporated per pound of coal increases. As the rate of air supply 
to gas is increased the efficiency of combustion rises, the difference 
between no air opening above and a ratio of sy being 11°8 per cent. 
increase in favour of air direct above. Also when no air was 
admitted direct to the gases the chimney emitted large volumes of 
dense black smoke lasting for about three and a-half minutes, this 
was followed by from one and a-half to two minutes of lighter smoke 
and then taking from three to three and a-half minutes to die 
away to transparency, the total duration of smoke being some 
eight minutes, by which time the fires were about ready 
for raking, which again sent up a fresh supply, and by the 
time this had died away it was nearly time to charge again, so 
that the chimney was only free from smoke for a very small per- 
centage of the total time of trial. ' 

Turning now to the forced draught series, the intention there 
was to keep the rates of evaporation as nearly similar as possible to 
those that had been worked under natural draught, and note the 
efficiency of combustion, first, when using forced blast at atmo- 
spheric temperature, and then with the blast heated to as high a 
temperature as probably could be attained by any apparatus of 
reasonable dimensions for utilising the waste heat of the escaping 
gases in the uptake. The blast was created by a combined fan and 
engine E, Fig. 4, kindly lent for the experiments by Messrs. 
Donkin and Nichol. The air from this fan was first driven 
through an air heater F, and passing into the main duct G 
entered the closed ashpits and fronts by the branch pipes H. 
The volume of air used was measured by an anemometer 
placed at the point J in the exit pipe of the air heater. The 
air during the hot blast trials was measured in the same manner, 
and its temperature got by a mercurial thermometer hung in 
the centre of the main duct about the point G. This arrange- 
ment prevented any discrepancy in the apparent temperature 
due to radiation from surrounding bodies, and the temperature 
obtained was that of the air alone. A section and plan of the air 
heater are given in Figs. 5 and 6; it was constructed from the 
bottom tier of tubes of an old Roots’ boiler which had some time 
before been dismantled at Messrs. Hawthorn’s, St. Peter's Works. 
It consisted of a cast iron entry pipe A, Yin. inside diameter ; this 
was connected to the exit pipe B, which was also of cast iron and 
10in. inside diameter, by twelve wrought iron pipes C, each Sin. 
inside diameter, the whole was enclosed in the sheet iron case or 
house D, containing the grate E, and fitted with a chimney F. In 
all the trials the air passed through these tubes, only that during 
the hot blast series a strong coke fire was kept burning on the grate 
E, which raised the temperature of the passing air. 

In the first series the grates used were the same as had been em- 
ployed for the natural draught trials, as shown in Figs. 1, 2,3. On 
thexe it wasfound impossible to obtainany satisfactory results. Owing 
to the small diameter of the furnaces the fires could not be kept thick 
enough to prevent their being burnt into holes. In endeavouring to 
reduce this evil the small space left between the coals and the 
furnace crown precluded any chance of satisfactory combination of 
oxygen with the gases from the coal, and even under these circum- 


1 
stances, and the area for air direct to the gases reduced to 150 of 


the open space through grates, the rate of air supply with grates 
lft. 10in. lung and an air pressure of 0°625in. water in main duct G 
= 207 lb. air per Ib, coal, as in trials 7 and 8& The open 


1 
space between the fire bars in the grates amounted to os of the 
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whole grate area, and owing to this and the restricted space between 
the fires and the furnace crowns a considerable amount of flashing 
back occurred on opening the fire doors, The best results obtained 
were those in trials 3 and 4, when a mean of 9°571lb. water 
per Ib. coal was evaporated from and at 212 deg. Fah., giving an 
efficiency of 0678. This result was got with an area for direct air 


supply to gas of Pe of the total open space among fire-bars, and 


a rate of total air supply of 26°61b. air per lb, coal, The highest 
efficiency obtained under natural draught was 0°727, or7‘2 per cent. 
better than the forced draught results, 

From the result of the first ten trials it was concluded that no 
satisfactory results could be obtained in these furnaces on grates, 
as shown in Fig. 1. It was therefore decided to remove the fire 
bars and fit others having a much smaller percentage of open 
space between them. By doing this and lowering their level con- 
siderably below the centre line of the furnace, it was hoped that 
the sipply of air from below would be so curtailed as to allow of a 
proper amount of air being supplied direct to the gases, still 
leaving the total rate of air supply not more than 18 Ib. or 20 lb, 
air per lb, coal. The grates shown in Figs. 7 and 8 were therefore 
titted, in these the line of fire bars was dropped down to din. below 
the centre line of furnace. By this meansa tire of some 1lin, thick 
could be maintained, a reasonable amount of space between the coal 
and the furnace crown being still left. The fire bars were gin. thick, 
having air spaces |in, wide, giving a total open space hetween 
bars of 1 the total yrate area, instead of 5 as formerly. Owing 

2-5 
to the lowness of the grates and the consequent difficulty 
of making satisfactory longitudinal side bars the fire bars were 
placed crosswise, as shown at A. Trials 1 and 2 gave results got 
by working the boiler at about natural draught rates of evapora- 
tion, the grates being reduced so as to make the rate of combus- 
tion 39-5 1b, per square foot grate per hour and ratio of heating 
surface to coal = 1°56. No air was admitted direct to the gases, 
and the total rate of air supply = 17:1 1b. air per lb. coal, The 
water evaporated per lb. coal from and at 212 deg. Fah. = 9°41, 
giving an efficiency of 0°667. The smoke lasted for 7? min., 
three minutes of which were of No, 1 intensity. The results got 
from natural draught with no air direct to the gases = 9°166 lb, 
water from and at 212 deg. Fah., giving an efficiency of 0°65; so 
from this the results due to the forcing of the combustion would 
appear to have been as oun or 2°6 per cent. in favour of the 
6d 


forced draught. 


In trials Nos, 3 and 4, twenty-nine holes ,‘;in. diameter were 
opened round each door at A, giving a total area for air direct to 
gas of 14°34 square inches, being rather better than one-tenth of 
the total open space between the tire bars. The rate of combustion 
was 37 lb. coal per square foot grate per hour, and the heating 
surface per lb. of coal was 1°66 square feet. The rate of total air 
supply was 20°31b. air per lb. coal, and the water evaporated from 
and at 212 deg. Fah. 10°6751b. per lb. coal, giving an efficiency of 
0-757 ; the smoke lasted for four minutes, and was never of greater 
than No, 3 intensity. Comparing these trials with Nos, 1 and 2, 

“ao 
0-667’ 
supply direct to the gases. The best results got under natural 
draught were those in trials Nos. 29-30-31, when 10°25 lb. of water 
were evaporated from and at 212 deg., Fah., per pound of coal, 
giving an efficiency of 0°727, or 0757 


797 


the efficiencies are as or 13°5 per cent. in favour of the air 


= 4'1 per cent. in favour of 


the forced combustion. In trials No. 5, 6,7, the opening for air to 
the gas was increased to rather more than one-seventh of the open 
space through the grates ; with this ratio of opening a rather lower 
efficiency was obtained. The purpose of trial No. 14 was to keep 
the ratio of heating surface to coal the same as in trials Nos. 3, 4, 
5, 6,7; but to increase the rate of combustion to 47°51b. coal per 
square foot grate per hour by reducing the area of grate from 7*2 
square feet to 5°8 square feet, and increasing the pressure of air 
in ashpit to 0°66in. of water. 

In trials Nos, 17 and 18 the ratio of heating surface to coal was 
also kept about the same, and the rate of combustion per square 
foot grate reduced to 31‘5lb. per hour by increasing the grate 
surface to 8°25 square feet and reducing the pressure of air in the 
ashpit to O3in. of water. In neither of these series was so bigh 
an efficiency reached as that got in trials Nos, 3 and 4. 

In the hot blast trials Nos. 1, 2, 3, 4, 5, the ratio of heating 
surface to coal was kept as nearly similar as possible to that in 
trials Nos, 3, 4, 5, 6,7. The best results obtained were those in 
trials Nos. 1, 2, 3, where the rate of combustion was 34°75 Ib. coai 
per square foot grate per hour with 1°77 square feet heating 
surface per lb, coal, the rate of total air supply being 18 Ib. per Ib. 
coal, at a pressure of 0°338in. water in the ashpit, and a tempera- 
ture of 261deg. Fah. The area allowed for air direct to gas was 


LS of the total open space through grates, and the smoke lasted 
me 


for five minutes, never being of more than No. 2 intensity. The 
water evaporated from and at 2l2deg. Fah., was 10°74]b. per Ib. 


coal, giving an efficiency of 0°761, or an increase of on™ 0°53 per 
ay) 


cent. in favour of the heated blast. 


In trials Nos. 4 and 5 the ratios of heating surface to coal were 
kept the same as in trials Nos. 1, 2, 3, but the rate of combustion 
was decreased from 34°75 to 30°38 by increasing the grate surface 
from 7°2 to 8°25 square feet, and decreasing the pressure in the 
ashpit from 0°338in. to 0-24in. water. The results got were prac- 
tically equal in efficiency to those of trials Nos. 1, 2,3. Trials 
Nos. 6 and 7 were carried out to compare with trials Nos. 15 
and 16 in Table 3. The water evaporated per Ib. coal was 11-06 1b. 
from and at 212 deg. Fah. per Ib. coal, giving an efficiency of 
0-784, or sone = 4'1 per cent, in favour of the heated blast. 

‘ 

In making the above comparisons between forced and natural 
draught, Mr. Spence has made no allowance for steam used in 
driving the fan to create the blast, which, when taken into account, 
will slightly reduce the percentage gain shown in favour of forced 
draught. The paper is supplemented by a large number of elabo- 
rate tables, Ke, 

Mr. Pattinson gives the following analysis of the coal used :— 


Sample received Octuber 4th, 1887, cont:.ins— 








Per cent. 
Carbon ar ee ee ee ee oe ee ee 80°51 
RS) ae ge Ge, BS eee 424 
Oxygen .. a ae ae ee eee ee 816 
ME aa we ae Pane ee Oe “ge, “es he li 
RM 855) Sih hss Sou! Teccda’ ax Satie Ost 
Rt» i utee dat, 50 met aan hae Phe 37 
NE are su; 3%, aah 4 tie: Ves ean ule Wsdacine 1°43 

100°00 
OE. sabe sdecGacatae ant Lent -¥ed Some 701 
Volatile matter 299 

100°0 


Calorifie power: pounds of water evaporated from and 
at 212deg. Fah , by 11b. of the coal as determined in 


Thompson's calorimeter 


; I 141 1b. 
Ditto, ditto by calculation 


14°21 1b. 


Mr. Spence, in concluding, said it was certainly not his intention 
to give the above as the best relative results that may be expected, 
as much better methods of applying forced draught probably are, 
and certainly will be, adopted ; and it must not be forgotten that 
the boiler experimented upon was designed with a view to being 
used under natural draught only, and with more extended experi- 
ence, and a boiler got out especially for forced draught better results 
might be expected. Also, besides the small saving shown above, the 
Principle of artificially forcing the combustion has several important 





bye-advantages ; first, it renders the furnace practically indepen- 
dent of weather and climate, as the air necessary for full power 
evaporation is always at command, and many natural draught 
marine boilers steam but poorly with a light following wind, under 
which circumstances the fires have to be unduly worked, causing 
considerable waste; also, a very’cheap and inferior quality of 
coal can be burned effectually and the Fm kept at full power ; 
and, lastly, there ought to be some slight gain in increased speed of 
vessel, as steam can be maintained steadily by shutting the blast 
off from a fire during cleaning, and increasing the air pressure to 
the other furnaces, which advantage appears quite tangible when 
we consider that most cargo boat engines have either to be linked 
up during cleaning fires, or suffer a loss of pressure, and that some- 
times it is nearly an hour before the pressure is fully regained, 
which, with six furnaces and each fire cleaned once every twenty- 
four hours, means that practically the ship is worked at reduced 
power for 25 per cent. of her steaming time. 

The above results seemed to him to point to the desirability of 
having a series of trustworthy public trials conducted by an engi- 
neer of recognised reputation and ability ; and if this institution 
could have any influence to induce the Executive Committee 
of the late Newcastle Industrial Exhibition to apply to this purpose 
part of any surplus funds they may have left at their disposal it 
would certainly be a great step in the right direction. Say 
two similar type boilers were tried, one fitted up as best suited for 
natural draught, and the other designed expressly for forced 
draught, and let them both be steamed for, say, twelve hours 
ver day for ten days, an equal amount of water being evaporated 

y each each day, and the difference in coal consumption measured, 
or an equal weight of coal to be burned by each each day, and the 
difference in evaporation measured. If these trials were under- 
taken, it would be interesting to have arrangements made for 
introducing the air for passing up through the grates and 
that direct to the gases by separate pipes in which anemometers 
could be placed, and the relative weights of air being supplied up 
through the fire, and direct to the gases thus determined. If to 
the above trials could be added an open competition of the various 
ar sag methods of applying forecd combustion as at present 
vefore the public, coupled with a prize from north country colliery 
owners for greatest freedom from smoke, this paper would, Mr. 
Spence said, in his opinion, have done some service, and the 
results thus got from public trials, certified by a recognised 
authority, would do much to place in a fuller and truer light the 
relative merits of two systems of combustion which are at present 
viewed by members of the engineering profession with very vary- 
ing degrees of confidence. 








ON ALTERNATE-CURRENT TRANSFORMERS, 
WITH SPECIAL REFERENCE TO THE BEST 
PROPORTION BETWEEN IRON AND COPPER.! 

By GIsBERT Kapp, 
(Continued from page 115.) 

ON the basis of the foregoing we can now investigate the 
relative merits of the Gramme and Zipernowski rings, and the 
best proportion of copper to iron in each. I have selected the 
two original types and one modification of each as being fair 
representatives of the two large classes into which in the begin- 
ning of this paper I have divided all transformers. These ‘‘ rings” 
are both equally difficult to manufacture, and contain serious 
practical defects; but from a purely electrical point of view they 
are probably as good as the majority of transformers now in the 
market. Their practical defects constitute for my purpose a 
positive advantage, because nobody will care to claim either as bis 
special typ2, and I shall thus escape the somewhat invidious task 
of having to compare the actual transformers made by rival manu- 
facturers. As it is obviously impossible to conduct an investiga- 
tion of this kind on absolutely general lines, it was necessary to 
assume rings of definite dimensions. I have selected rings of 
circular section having an internal diameter of 20cm. and an ex- 
ternal diameter of 42¢m., shown in full size in the wall diagrams— 
Figs. 2 and 8. The mean primary potential is assumed to be 29(0 
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volts, and the secondary 100 volts. The copper coils in Fig. 2, and 
the coils forming the iron shell in Fig. 3, are supposed to touch 
each other on the inside, and being of equal depth all round, to 
separate on the outside, exposing part of the inner ring. In the 
Zipernowski transformer as actually made, the inner diameter of 
the ring is rather smaller than shown in Fig. 3, and the shell 
winding covers the whole surface of the conductor, being 
of less depth on the outside than on the inside; but the 
magnetic resistance is in either case so low that the difference 
between the assumed and actual arrangement does not materially 
affect the result, whilst the calculations for the former are some- 
what less complicated. The total space occupied by insulation I 
have assumed to be lcm., or 2°5 mm. between the core of the 
Gramme ring and the primary coil, and 2°5 mm. between that and 
the secondary coil. The same space has been allowed for the 
Zipernowskiring. Wecan now assume different sectional diameters 
for the inner ring—core or coils—and depth of winding for the 
covering—coils or shell-—-so as to make up the 11cm. sectional 
diameter of the whole ring, and determine the output for 
each combination, so that for continuous work the apparatus 
should keep moderately cool. From analogy with dynamos 
I estimate the total energy which may be wasted with- 
out producing overheating at 260 watts; and the output has 
in all cases been calculated on this basis for an induction of £500, 
a periodic time of J, second, and hysteresis at 5000 ergs. As it 
would serve no useful purpose to burden this paper with a repro- 
duction of the somewhat lengthy calculations, I have plotted the 
results in the curves If.—Figs. 6 and 7, The curves I. show the 
output which might be obtained if hysteresis did not exist, in 
which case the whole of the 260 watts would be transformed into 
heat within the coils. ‘The thickness of copper winding—Fiz. 6— 


1 Paper read before the Society of Telegraph Engineers and Electricians. 





and that of the iron shell—Fig. 7—is plotted on the horizontal, the 
output on the vertical. From Fig. 6 it will be seen that the 
maximum output with the Gramme ring is 6400 watts with a 
thickness of copper winding of about 1°7.cm., leaving 66cm. for 
the sectional diameter of the core. The cross sectional area of the 
magnetic circuit, is in this case about 80 per cent. of the cross- 
sectional area of the electric circuit, and the gross volume occu- 
pied by iron is about equal to the gross volume occupied by 
copper. ‘I'he maximum output for the Zipernowski ring—Fig. 7 
—is 6100 watts for an iron shell 2em. thick, leaving the sectional 
diameter of the coils 6em. The cross sectional area of the 
magnetic circuit is in this case nearly eight times that of the 
electric circuit, and the gross volume occupied by iron is one 
and a quarter times that occupied by copper. Thus, with the 
same external dimensions, the Zipernowski ring gives a slightly 
lower output than the Gramme ring; but it must be remembered 
that the weight of copper is also slightly smaller. I have made the 
same calculations for oblong rings, as shown in Fig. 8. Imagine 
the Gramme ring cut in halves, these straightened and laid side by 
side, and the two cores joined by semicircular pieces at the ends. 
The copper coils will in this process not be altered, but the 
length of the magnetic circuit and the volume of iron in the core 
will be increased ; hence more energy will be absorbed in hysteresis, 
and the output will be reduced, In Fig. 6 the curve 2 represents 
the output for the oblong Gramme ring. By adopting the oblong 
shape for the Zipernowski ring we do not alter the mass of iron 
in the shell, but we lengthen the electric circuit, and increase the 
waste of energy in the coils. In this case also the curve of output 
2—Fig. 7—must lie below that of the circular type. Curve 1 
Fig. 7—shows the output of the oblong type if there were no 
hysteresis. In Fig. 6 this must obviously coincide with curve I. 
The maximum output of the oblong type is—for the Gramme 
ring, a little over 6000 watts ; and for the Zipernowski ring, 5800 
watts. 


Fig. 7 
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Up to the present we have only considered the output as limited 
by the amount of energy which may be wasted without overheat- 
ing. But there is another and equally important consideraticn 
which affects the output, namely, the question of self-regulaticr. 
It is evident that in a transformer fed at a constant potential the ir- 
duction isa maximum when the secondary circuit is open ; for in this 
case the counter electro-motive force of the primary is very nearly 
equal to the electro-motive force at the terminals. At full work 
the two differ by the amount lost in resistance, and the inducticn 
is reduced in the same proportion. The electro-motive force 
generated in the secondary coil is proportional to the induc- 
tion, and we must deduct from it the loss in resistance in order 
to obtain the external electro-motive force. Thus, if 1 per cent. 
be lost by resistance in the secondary, and 1 per cent. by 
resistance in the primary, the difference of available electro- 
motive force between open circuit and full output will be 2 pcr 























cent. For good lighting this may be considered the permissible 
limit of variation, and on this basis I have calculated the output 
of the four transformers above described. Curve III. in Fig. 6 
gives the result for the circular and oblong Gramme ring. It 
will be seen that with a stout core the limit of output due to 
heating is reached sooner than that imposed by the condition of 
self-regulation, whilst for thin cores the reverse is the case. 
The best proportion of iron to copper is indicated by the inter- 
section of curves III, and II. for the circular, and ILI. and 2 for 
the oblong transformer. In the latter case the core would have 
to be 72cm. in diameter, and the winding would have to be 
l-4cm. deep. The output is 5900 watts. For the Zipernowski 
ring curve III. gives the output as limited by self-regulation in 
the circular, and curve 3 in the oblong type. The diagram shows 
that the limit of output imposed by the condition of self-regula- 
tion is in all cases reached sooner than that due to heating. For 
the oblong transformer the maximum output is slightly below 
5000 watts, and the best proportion of iron to copper is given ty 
the abscisse of the highest point of curve 3. The external shell 
would have to be 2°4 cm. thick, and the sectional diameter of the 
coils 52cm. From the above figures it appears that in the circular 
and in the oblong type the Gramme ring, dimensioned as shown in 
Figs. 2 and 8, gives more output than a Zipernowski ring of the 
same over all dimensions; the latter is therefore not superior to 
the Gramme ring, as commonly supposed, but somewhat inferior. 

It might be perhaps objected that I have selected proportions 
different from those found in actual circular shell transformers, 
which have a much stouter ring of smaller mean diameter. More 
of the internal space is filled by the shell, and the central hole left 
is much smaller than shown in Fig. 3. The iron wire forming the 
shell is not put on in regular layers, but the turns cross each 
other in a more or less confused manner. There is no objection to 
such winding from an electrical point of view, as perfect insulation 
between the wires is of small importance. For the Gramme ring 
such winding would, on the other hand, be quite inadmissible; and 
it ison this account that I have selected a somewhat larger internal 
diameter of the rings, which gives room for regularly wound coils. 
But even if the rings are much stouter their proportion of output 
is not materially altered. If we imagine the ring of Fig. 3 con- 
tracted so as to reduce the central opening to 10cm. and the 
extreme diameter to 32 cm., we obtain about the proportion of a 
Zipernowski transformer. 


(To be continued.) 
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AMERICAN ENGINEERING NEWS. 


The Tnteroceanic Railroad.—The route has been surveyed for this 
road from the city of Mexico to Vera Cruz, vid Puebla. The 
length will be about 310 miles. Just beyond Jalapa, running from 
the coast, there will be a section of rack railroad, operated by 
special lecomotives, thus avoiding eighteen miles of a circuitous 
route. Eventually the line will extend beyond thecity of Mexico, 
through Yantepec to Acapuelo. The route will be as follows :— 
Vera Cruz, La Antigua, crossing the Mexican Railroad at La 
Rinconada station, through Triguerillos, Cerro Colorada and Palmer, 
thence by a difficult route to Chavarillo, then through Pacho 
Viejo to Jalapa. At Las Vegas is the summit, 8000ft. above sea 
level, then to Perote—near the important town of Tezuitlan— 
Santa Gertrudis, Simon, Tepeyahinlco, Varela—on the Puebla and 
San Marcos Railroad--Vireyes, El Carmen, crosses the Mexican 
Railroad at San Marcos and connects with the Irolo Railroad—under 
construction— thence through Puebla to the city of Mexico. 

New Croton aqueduct.—During 1887, 8,500,000 dols. was appro- 
priated and credited to the additional water stock in aid of the 
new aqueduct ; 7,242,293°95 dols. of this amount was expended, of 
which 6,474,560 dols. was upon contracts, and 227,563 dols. for real 
estate. Since the beginning of the work lands have been sold which 
realised 16,383,557°45 dols., of which 14,745,604-27 dols. was ex- 
pended, leaving a balance on deposit of 1,637,953-18dols. The 
tunnel under the Harlem river will be continued on a level grade 
and the shaft sunk deeper to meet it, instead of running the tunnel 
up towards the shaft ; this is to avoid the danger of running into 
another ‘‘ pocket” of disintegrated rock. The need of the addi- 
tional water-supply was shown during the recent cold weather when 
householders left taps open to prevent freezing in the pipes. Much 
more water was drawn from the reservoirs than was received, and a 
water famine was at one time imminent. Contracts and specifica- 
tions have been prepared for the following work :—{1) second dam 
at the East Brand reservoir, with tunnel to connect the double 
reservoirs ; (2) Muscoot dam and reservoir ; (3) pipe line from gate 
house at 135th-street to the Central Park reservoir ; (4) new gate 
house at the central Park reservoir. The following work is planned 
contracts and specifications for which have not yet been pre > 
but surveys and plans are under consideration :—(1) Quaker bridge 
dam and reservoir ; (2) a storage and distributing reservoir in the 
northern part of the city. 

Railroads.—The Rio Grande and Utah Railroad Company which 
has recently been incorporated at Santa Fé, N.M., contemplates a 
big project. The line is to start from Algodones, twelve miles 
north of Albuquerque, N.M., on the main line of the Atchison, 
Topeka, and Santa Fé Railroad, through the rich but undeveloped 
San Juan valley to Durango, Col., thence through the Montezuma 
valley, and north-west through Utah to Salt Lake City. There 
will also be a branch to Jemez Hot Springs. Charters will be 
obtained in Colorado and Utah. An engineer corps has been in 
the field for several months, and is near Durango. Contracts have 
been awarded for the construction of about 200 miles of road, and 
the road will be built as far as Durango this year. Capital stock, 
4,500,000 dols. The Kansas, Texas, and Mexico Railroad Company 
has been incorporated at Topeka, Kan., to build roads from Kansas 
City, Mo., through Kansas, No-Man’s-Land, New Mexico, and 
Texas to El] Paso, Tex., 1200 miles; from Medicine Lodge, through 
Kansas, Colorado, and Mexico to Albuquerque, N.M., 500 miles ; 
from Kansas City, Kan., to Falls City, Neb., 150 miles; and three 
other short lines. Capital stock, 50,000,000dols. The Nebraska 
Southern Railroad Company has been incorporated at Lincoln, 
Neb., with a capital stock of 6,000,000 dols., to build a main line 
and several branches in the southern counties of the State. 

Hudson Bay Railroad. —The famous lawsuit of Holt v. the 
Hudson Bay Railroad and Steamship Company has been decided 
in favour of the company, and construction will now be pushed 
rapidly to complete the line to Fort Churchill on Hudson's Bay, to 
connect with the proposed steamship line to Europe. 

American contractors not in favour of Brazilian work.—The 
Brazilian Legation here advertised some time ago for proposals for 
improving the harbour at Pernambuco, the work to consist of 
dredging, filling, constructing wharves and docks, and placing 
buoys. The proposals were to be opened January 3lst, but none 
were received, as Brazil is not considered favourably by American 
capitalists and contractors. Proposals were opened on the same 
date in Brazil and Europe, and it is expected that the work will be 
taken up by French or English capitalists. 

Tubular cavs.—The Steel Tubular Car Company will probably 
establish car works at Minneapolis, Minn., but offers of a site have 
also been made from Indianapolis, Ind., and Louisville, Ky. The 
company will manufacture sleeping, passenger, express, and mail 
cars under the patents of J. W. Post. The principle lies in the 
use of longitudinal, transverse, and circular steel tubes for the 
framework, and advantages of strength, &c., are claimed. The 
company has a capital stock of 5,000,000 dols., and will build works 
covering about 350,000 square feet of floor space, which will 
employ about 400 men. Apropos of tubular cars, Captain Meigs, 
the inventor of the Meigs system of elevated railroad, has built a 
very handsome cylindrical car, the circular transverse frames 
being hollow tubes, made use of for ventilation. The cylindrical 
body rests on iron girder frames, carried by two ‘‘ Meigs” trucks. 
There are end platforms and doors, and the ends are rounded. 
There is a row of seats along each side, and a middle row with 
seats facing each side alternately, thus giving great seating 
capacity with convenient passages. The car has a very lofty and 
roomy interior appearance. 

Chignecto Ship Railroad. —It is reported that work will be started 
in the spring on the ship railway across the Isthmus of Chignecto, 
at the head of the Bay of Fundy. H. G. C. Ketchum is the pro- 
moter of the enterprise, which is an old project, and is trying to 
get astartmade. The Dominion Government has to paya 
subsidy of 175,000 dols. per annum for twenty years, provided that 
the practicability of the scheme is satisfactorily demonstrated. 

New York and Long Island Railroad.—The latest scheme for 
improving traffic facilities between New York and Brooklyn, and 
affording a connection between the Long Island Railroad, and the 
rvads running into New York, is the underground line of the New 
York and Long Island Railroad, of which the chief engineer is 
Oliver W. Barnes, a prominent engineer. There are to be two 
parallel tunnels, 14ft. bv 16ft., at a depth of about 60ft. below the 
surface of the streets ; they would be 50ft. apart, with the stations 
between. Electric motors and electric lighting are proposed. 
There will be two branch tunnels, one to connect with the New 
York Central and Hudson River Railroad near the Grand Central 
Depdt, New York City, the other to run right across under New 
York and connect with the proposed Hudson river tunnel. The 
main tunnels will be about three miles long and the branches each 
one mile long. ‘There will of course be a connection with the Long 
Island Railroad and surface lines through Brooklyn’s streets, lead- 
ing to the docks, are a part of the scheme, such lines to be for 
freight traffic only and operated only at night. The cost of the 
tunnels is estimated at 1,000,000 dols. per mile. Nearly the whole 
length would be through solid rock. 

An American steamship. —Clyde and Co., of the Clyde Steamship 
Company, have awarded to Cramp and Sons, of Philadelphia, Pa., 
the contract for building a large steel steamer, which, it is said, 
will be the first steel ship built in this country for the carrying 
trade. She will be tow in the fall, and will be put on the New 
York, Charleston, and Jacksonville line. She will be 300ft. long, 
46ft. beam, and 3000 tons burden. There will be triple-expansion 
engines and steel boilers. 

The snowstorms.—The cold weather did not commence till very 
late, and an open winter was predicted. When the real winter did 
come, however, the cold and storms exceeded in severity anything 
experienced for several years. In the west and north-west the 


deadly “ blizzard” caused the deaths of hundreds of people and 
In New England many roads were com- 
The roads running into 


entire herds of cattle. 
pletely blockaded and trains snowed in. 





New York were also blocked, and took a long time to get clear, the 
intense cold and furious wind preventing the men from working. 
Snow ploughs were derailed and snowed in. On the western rail- 
roads the freight traffic was entirely disorganised. 

No bridge piers in the North River.—Another bridge scheme for 
bridging the North River--Hudson—at New York, is being pushed ; 
but as it calls for piers in the river, it is meeting with a very deter- 
mined opposition. It is claimed that the long tows of barges and 
scows brought down the river would constantly be suffering from 
collision with the piers, owing to the tide and currents. 

Montana Central Railroad—The company will issue bonds for 
2,000,000 dols., guaranteed by the St. Paul, Minneapolis, and 
Manitoba Railroad Co., which has acquired control of the Montana 
Central. The company is authorised to build the following lines 
in Montana :—Great Falls to Helena, 98 miles; Helena to Butte, 
73 miles; Helena to Rimini, 16 miles; Marysville Junction to 
Marysville, 7 miles; Great Falls to Sand Coulee, 18 miles—total, 
212 miles. The first line is in operation, and the others are nearly 
ready for the rails. There will be an aggregate of 13,000ft. of 
tunnels. The remaining work will be completed in the spring, 
except the line to Butte, which will be completed in the fall. The 
road connects with the St. P., M., and M. R.R. at Great Falls. 
At Sand Coulee the company owns 3000 acres of land containing 
good bituminous coal, and near Great Falls iron ores, limestone, 
fireclay, and coal are found in close proximity. This issue is 
secured by a first mortgage on the above lines ; the entire issue 
thereunder is limited to 10,000,000 dols., of which 2,500,000 dols. 
have been already sold. Only 5,000,000 dols. will be issued on 
these lines and equipment ; the balance for constructing, purchas- 
ing, and equipping new lines. 

Pullman locomotive works.—There is some talk of the Pullman 
Palace Car Company erecting works for building locomotives and 
undertaking the building of all classes of locomotives. If decided 
upon, the company would issue 5,000,000 dols. of stock. 








LAUNCHES AND TRIAL TRIPS. 





THE new screw steamer Godmunding, launched by the Blyth 
Shipbuilding Company three weeks ago, made a successful trial 
trip at sea on Monday last. This vessel, which has been built for 
Mr. John T. Matthews, of the firm of Messrs. W. Lamplough and 
Co., of London, is of the following dimensions :—242ft. by 33ft. by 
18ft., and has long raised quarterdeck, bridge, and topgallant 
forecastle, iron decks, and full outfit, including Hartield’s patent 
windlass, Smith’s steam winches, Donkin and Nichol’s steam steer- 
ing gear, Davis’ compass, kc. The engines are triple expansion, 
and of about 700-horse power, having been supplied by the North- 
Eastern Engineering Company, of Wallsend. The trials of speed 
gave the greatest satisfaction to all on board. The ship and 
engines have been built under the superintendence of Mr. J. C, 
Jobling, superintending engineer, of Newcastle, and of Lloyd’s 
surveyors, 

On Saturday, the 11th inst., there was launched from the build- 
ing yard of Messrs. Hall, Russell, and Co., Aberdeen, a steel screw 
steamer of 1900 tons for the Indo-China Steam Navigation Com- 
pany. Dimensions:—260ft. by 35ft. by 25ft., with triple expansion 
engines of 200-horse power and 160 1b. working pressure. 

On Monday afternoon last Messrs. Robert Thompson and Sons, 
Southwick Yard, launched a steel screw steamer for the Nippon 
Yusen Kuisha Steamship Company, of Tokio, Japan. The follow- 
ing are her dimensions:—Length, 351]}ft.; breadth, 42ft.; depth, 
28}ft.; built to class 100 A 1 at Lloyd’s, under — survey. The 
vessel has cellular double bottom for water ballast, six bulkheads, 
four large hatchways with cargo ports, four horizontal steam 
winches and donkey bviler, steam steering gear, large house on 
deck aft for captain and passengers, protected by a neat cape 
covering, stern bridge amidships 70ft. long for accommodation of 
officers and engineers, and large topgallant forecastle for crew. 
The engines are by Mr. John Dickinson, Monkwearmouth, and will 
indicate about 1400-horse power, capable of driving her 104 knots, 
and she has extra large boilers. 

Messrs. Raylton Dixon and Co., of Middlesbrough, launched 
on Monday afternoon a large screw steamer, which has been built 
for Messrs. Rathbone Bros. and Co., of Liverpool, for their ‘Star 
line” of Calcutta steamers. The dimensions of this vessel are :— 
Length, 352ft.; breadth, 42ft. 2in.; depth, 28ft. 9in. She has a 
dead-weight capacity of 4500 tons, and is a very hendsome model, 
being built on fine lines to maintain a high speed, and will be fitted 
with very complete accommodation for about thirty-six first-class 
passengers in house on deck, saloon being panelled entirely in 
marble, and the vessel lighted throughout with the electric light. 
Her engines will be fitted by Mr. George Clark, of Sunderland, the 
cylinders being 28in., 44in., and 72in. diameter, with a stroke of 
42in., and a working pressure of 160]b. On leaving the ways she 
was named the Pallas by Miss Inga Raylton Dixon. 

On Friday, the 10th inst., Messrs. Edward Withy and Co, 
launched from their shipbuilding works at Hartlepool, a screw 
steamer, built for Messrs. H. Bucknall and Sons, of London. The 
vessel is built of Siemens’ steel. She is over 300ft. in length, with 
a large measurement and deadweight carrying capacity, and built 
to the 100 Al class under special survey at Lloyd’s. The vessel 
has a long raised quarter-deck, short poop, and long bridge-house, 
with a topgallant forecastle. For extra strength, and in order that 
the vessel may be economically kept up, all decks, deck erections, 
skylights, bulwarks, rails, bulkheads, &c., are built of iron or steel. 
She has very large hatchways, with an extra number of winches, 
and the warping arrangements are most complete. In the main 
and after holds she is built on the web frame system, which gives 
a very strong type of ship, and dispenses with all hold beams, thus 
enabling the vessel to carry cargoes of the most bulky description, 
such as machinery, torpedo-boats, large guns, &c. She has a 
cellular bottom all fore and aft, Withy and Sivewright’s patents, 
and the after peak will also be available as a ballast tank. Nearly 
all the shell plates are in 24ft. lengths, making the structure of the 
ship very strong. She will have a patent windlass on the forecastle 
deck, and is fitted with patent stockless anchors hauling up into 
hawse pipes, dispensing with davits, cranes, kc. Two donkey 
boilers are fitted in the fore end of the boiler-room, hand and 
steam gear amidships, with patent standby screw gear aft. The 
accommodation for the officers, passengers, &c., is under the poop 
aft, and fitted up in hardwood, with beautifully hand-painted 
panels by the lady decorative staff of the firm. The vessel is rigged 
as a two-masted fore-and-aft schooner, having iron masts, and 
with squaresail on foremast. She will be fitted with triple-expan- 
sion engines by Messrs. Blair and Co., of Stockton-on-Tees, whose 
engines are well known for their economical working. The vessel 
and engines have been built under the superintendence of Mr. 
H. A. B. Cole, M.I.N.A., of London. On leaving the ways the 
vessel was named Merida, by Miss McKinlay, of Hartlepool. 








SpeakinG of the growth of engineering activity in 
Italy, a correspondent mentions the works of Gio, Ansaldo and Co., 
and says :—‘‘ At present the place is literally congested with work 
of every description, and it is hard to know what to do first. 
Besides a quantity of work for manufactories, &c., there are the 
engines of 20,000-horse power for the Sicilia, eight sets triple-expan- 
sion engines for the Schichan torpedo boats, three pair of compound 
engines of 160-horse power, two of 65-horse power, one of 120-horse 
power, two sets of launch engines, sixteen six-coupled locomotives, 
twenty four-coupled locomotives, seventeen locomotives under 
repair, 10 small boilers, in addition to those above, for the Regio 
Marina, and rudder and tiller gear for five ironclads This latter is 
rather a big job by itself. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


TRADE maintains a fair position. There is less fluctuation here 
than in many other markets, and business is of a more sustained 
character, Still, demand is less brisk than makers had anticipated 
would be prevailing at this date. Consumers do not seem con- 
vinced that the late advances will be upheld throughout the 
quarter, and they are reserved in buying beyond early necessities, 

Whether the second half of the quarter will see much more 
activity than now prevails was much discussed on ’Change in 
Birmingham to-day. Those ironmasters were most confident who 
are looking for the shipping season to bring out some good orders, 
Next month there hood be a little stir in the export trade, which 
should sensibly increase in April. For the present the works have 
enough to do to keep them running pretty regularly. 

There is no falling off in the demand for sheets, the galvanisers 
being still busily engaged, and specifications from these consumers 
are coming forward rapidly. The chief producers of corrugated 
sheets have still large orders on hand for South American and 
colonial requirements. The returns furnished by the Board of 
Trade to the Galvanised Ironmasters’ Association, Birmingham, of 
the monthly exports again show a substantial increase for January 
The total was 13,349 tons, as against 10,494 tons a year ago, being 
an increase of more than 21 per cent. Prices show but little 
change. Black sheets are quoted £6 5s. to £6 10s, for singles, and 
£6 15s, to £7 for doubles, and the official quotation for galvanised 
sheets is £12 10s. to £13 for 24 gauge in Liverpool. 

The demand for bars, hoops, strips and other like sections of 
manufactured iron is moderate. The mills are running pretty well 
on orders taken some weeks ago, when there was more excitement 
about the market than there is at present, but the contracts being 
worked off, are not being replaced with equal rapidity by new work. 
Local consumers are not much disposed to place forward contracts, 
and export merchants are not yet operating with any freedom. 
The export orders of the months of March and April will be very 
welcome. Quotations are fairly steady, especially for the best 
qualities of marked iron, which realise the high price of £7. Mediim 
bars are worth £6 2s. 6d. to £6, which are practically the 
same rates as prevailed at the close of last year, but un- 
branded bars are not so strong as at the earlier date, being now 
£4 17s. 6d, to £5 2s. 6d., which is 2s, 6d. per ton reduction. India 
and other Eastern markets, as well as Australia and the River 
Plate, are at date customers of the best and second-class bar houses. 
Cable and rivet iron is in improving request at £6 10s. per ton, 
Hoops are selling freely at £5 5s., and some firms ask £5 7s. 6d. 
Gas strip is £5 5s. nominal, but the figure is hardly being got. 
Bedstead hoops cut to lengths are nominal at £5 10s.; best tube 
strip, narrow sizes, £6 10s.; best tube strip, wide sizes, £7 10s.; 
and horseshoe bars, £5 5s. 

The Pelsall Coal and Iron Company names the following as its 
open market quotations:—Bars, £5 5s.; hoops, £5 10s.; crown 
bars, £6; crown hoops, £6 5s.; crown sheets, £6 10s.; charcoa 
sheets, £13; hinge strip, £6; and gas and nail strip, £5 5s, These 
are the same quotations as ruled in February, 1887. 

Messrs. Noah Hingley and Sons qnote:—Netherton Crown best 
bars, £7; ditto horseshoe bars also £7; best rivet iron, £7 10s. ; 
best best plating iron, £8; double best crown bars also £8 ; and 
treble best ditto, £9 per ton. These prices apply to rounds and 
squares jin. to 3hin., and flats lin. to 6in. wide. Angle iron is 
10s. per ton extra, and tee iron 20s. per ton extra. 

The black sheets of Messrs. Morewood and Co., Birmingham, 
are quoted:—Woodford brand, up to 20 b.g., £7 10s.; 21 to 24 
b.g., £9; 25 to 26 b.g., £10 10s.; 28 b.g., £11. Close annealed 
Woodford Crown, for the above gauges respectively, 410, 
£11 10s., £13, and £13 10s.; close annealed Woodford best, 
£11 10s.; £13, £14 10s.; and £15; close annealed Woodford best 
best, £13, £14 10s.; £16, and £16 10s.; close annealed Woodford 
best best best, £15, £16 10s.; £18, £18 10s.; Woodford char- 
coal, £16 10s., £18, £19 10s., and £20; mild steel sheets, by 
Siemens-Martin process, close annealed, £13 10s., £15, £16 10s., 
and £17. 

The best—thin—sheet makers report a good trade doing alike in 
iron and steel sheets. Export as well as home orders are of good 
extent, and prospects for the remainder of the quarter are con- 
sidered satisfactory. The current quotations of Messrs. Hatton, 
Sons, and Co., Bradley Iron and Tin-plate Works, are as here : 
Best iron sheets, for working-up purposes—single—£11 to £12; 
charcoal iron, ditto, £16 to £19 ; best soft steel sheets, for stamp- 
ing and tinning, £11 to £12; doubles, 20s. to 30s. extra ; and 
lattens, 40s. to 60s. extra. Best soft steel boiler plates, £8 ; hesvy 
sheets, £9 to £10; boiler tube strip, Nos. 7 to 12, £8 S cel 
forgings and shafting, and large tinned sheets to specification. 

The pig iron trade does not display more buoyancy than a week 
ago, consumers being indisposed to add to previous purchases. 
The aspect of the Northern pig markets is not of a reassuring 
character, and buyers prefer for the present to remain off the 
market. Prices, however, are without much change. The best 
qualities of foundry iron realise comparatively good prices, which 
range from £3 5s. to £2 17s. 6d., and forge iron is well sustained at 
about 5s. under these rates. Medium and common sorts of pig 
iron are quoted at £2 2s, 6d. and £1 12s. 6d. respectively. Imported 
pigs are 40s. to 41s., as an average for Northampton and Derby- 
shire sorts, 

Scrap iron is in under supply. South Wales, which used to fur- 
nish large quantities to this district, now finds it more profitable to 
use up the scrap in its own iron furnaces. Sellers are asking 
46s. to 46s. 6d. per ton delivered to works in this district, but 
buyers offered clr tin, and the resultant business is consequently 
small, 

In the North Staffordshire finished iron trade there is not that 
brisk business which was the feature of the market some few weeks 
back. This slackness is, however, not likely to be permanent, and 
it is probably due to merchants’ determination, now that they 
have placed most of the contracts requiring immediate execution, 
not to give any further orders until makers will accept lower 
quotations. In some cases manufacturers are offered extensive 
new orders, which they decline because of the terms attached to 
them. They have plenty of work in hand, and are receiving 
enough specifications to keep them well engaged, so that they evn 
observe without anxiety the present tendency of the market. 
Some good Canadian and United States orders are anticipated in 
the spring. 4 

A fair extent of roofing work is in hand at some of the roofing 
establishments in the district. Central America has lately been 
an excellent customer for some firms, The Mexican Government 
has been ordering roofs for railway goods purposes, One such con- 
tract which has just been sent away is for a galvanised roof of SUft. 
span and 280ft. long, weighing 100 tons, and repetition orders are 

romised for the same part of the world. Galvanised roofs for the 
West Indies are upon some of the contract books, certain of them 
being 200ft. long and 60ft. span, Other export buyers, who may 
be named at date, are India, the West coast of Africa, Australia, 
&e. The extensions of iron and steel works going on in the North 
of England are furnishing orders to some of our local iron roof 
builders. South Staffordshire has an excellent name for this class 
of work, and other good contracts are expected. One such roof 
now in course of erection in the North of England is 180ft. long by 
40ft. wide by 16ft. high. : ; 

Heavy ironfoundry work is receiving a fair amount of notice at 
date, and the light ironfounders are busier than they have been 
this year. 

The Indian railways have placed several good contracts on the 
market, among the most recent being one for wheels and axles, 
springs, and axle-boxes for the State Railways. The Bengal Nagpur 
Company and the Indian Midland are also placing requirements. 
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The trade in gasworks and glass-making machinery is spoken of 
by Messrs. T. Astbury and Son, Smethwick, who make a speciality 
of this class of work, to be in a moderate condition just now. In 
gasworks machinery the export orders generally embrace purifiers, 
washers, scrubbers, pipes, columns, &c.; and in glass machinery, 
casting tables, rolls, grinding and polishing tables, smoothing 
machines, pot trolleys, kc. But shipping orders have of late been 
very scarce. A good order for glass machinery for Philadelphia 
was shipped last year, and Australia and New Zealand are some- 
times in the market for gas machinery, but they have not been so 
very recently. The cane sugar growing countries, particularly the 
Barbadoes and Jamaica, are sometimes customers of the Smeth- 
wick Foundry for retorts, stills, charcoal cylinders, pipes, tanks, 
pans, and other machinery. The depression in the cane sugar 
trade of late has, however, seriously made against the t 
For ironworks, mill, and forge machinery, such as chilled and grain 
rolls, housings, guides, wheels, hammers, shear blades, lathes, &c., 
the demand at present is increasing, and the firms are more active 
than some months back. In special castings requiring a — 
quality of metal Messrs. Astbury are admittedly unusually adept. 

There has just been laid down at the St. Peters Agricultural 
Engineering Works, Wolverhampton, of Mr. Henry Denton, a new 
petroleum engine, manufactured by Messrs, Priestman Brothers, 
of the Holderness Foundry, Hull, which is worthy of notice. This 
new motor uses the commonest quality of oil, and is entirely auto- 
matic. ‘The oil is mixed with hot air before it enters the cylinder, 
which it does in the form of spray. It is ignited in the cylinder by 
an electric spark supplied from a dynamo attached to the engine. 
The motor is mounted upon a tank, and is "ype se with an air 
compressor and a circulating pump. It works almost noiselessly. 
It is said to run very steadily, and to be especially applicable for 
electric lighting, but it is also believed to be suitable for driving 
agricultural machinery, 1 understand that the engine at the 
St. Peter’s works is only the second that has yet been put in any- 
where. 

The Patent Nut and Bolt Co., Birmingham, has, according to 
the report to be pons at the annual meeting in Birmingham 
on the 22nd, made a net profit upon the past year of £37,030. 
Added to last year’s surplus, this sum gives a oo surplus of 
£45,221. It is proposed to pay a five per cent. dividend upon the 
preference shares, a ten per cent. dividend upon the ordinary 
shares, to add £5000 to the reserve fund, and to carry £10,221 to 
the next account. 

The merchant firms in the hardware trades are preparing for the 
shipping season, and they are getting out of hand all the orders 
vhey a can which are now upon their books, in order not to 
be delayed directly shipping orders arrive. Good expectations are 
entertained regarding the probabilities of the export trade, and the 
continued improved position of the Melbourne and Sydney markets 
occasions much satisfaction. The large trade done between this 
country and Australia in fencing wire makes the advance of 1ds. 
per ton on that commodity on the Melbourne market an event of 
much importance. The Argentine Republic is proving a good 
market at date, and South Africa is in an improving condition. 

The removal of the /oca/e of the South Staffordshire and East 
Worcestershire Institute of Mining Engineers from Dudley to the 
Mason College, Birmingham, will now take place. The last meeting 
of the Institute at Dudley has just been held, and Mr. D. Pea- 
cock elected president for the ensuing year. The annual 
report showed that the Institute was in a satisfactory condition. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Muuchester.—The anticipated improvement in trade with which 
the year opened has not yet been realised, and so far as the iron 
market is concerned, it seems to be rapidly drifting back to the old 
state of depression. Although there is, no doubt, more work 
coming into the hands of consumers in the principa] iron-using 
branches of industry, it is not yet of sufficient weight to have any 
appreciable effect upon the actual demand for raw material, and 
the advanced prices which pig iron makers have been asking are 
not now obtainable. The considerable quantity of iron which was 
bought by merchants and speculators before the rise is finding its 
way into the market at very low prices, and buyers, seeing the 
weakened condition of the market, prefer to hold back any orders 
that they are not absolutely compelled to place. Localand district 
makers of pig iron have not followed the downward movement so 
far to any material extent; but in outside brands there has been a 
decided giving way upon the 5 ee which makers have been asking. 
Hematite qualities of pig iron have also participated in the falling off 
in demand and downward tendency in price, and are being offered 
in the market at considerably under what are nominally makers’ 
current quoted rates, In finished iron the improvement is still 
fairly well sustained, as most of the makers have sufficient con- 
tracts on their books to keep them pretty fully employed for the 
present ; but they are working off their contracts much faster than 
they are being replaced, whilst merchants who hold a good deal of 
iron bought at under present quoted rates are underselling freely, 
with the result that a weaker tone is given to prices generally. 


There was about the usual attendance on the Manchester iron 
market on Tuesday, but business all through was very slow, and a 
discouraging tone seemed to prevail generally. The business has 
lost all animation, and prices are apparently drifting back to almost 
as low a point as ever. Pig iron is offered by second-hand holders 
at extremely low prices, but even these do not seem to tempt 
buyers, except where they have small parcels to place; whilst 
makers, where they are at all holding for late rates, are practically 
out of the market. For Lancashire pig iron makers still quote 
about 39s. 6d. to 40s., less 24, for forge and foundry, delivered 
equal to Manchester; but they are only selling a few very small 
lots at these figures. District brands average about 37s. 6d. to 
38s. 6d., less 24, for good qualities of forge and foundry Lincoln- 
shire delivered here, but makers in some cases are prepared to go 
6d. under these figures, and not much business is possible even 
where this concession is offered. Outside brands offering here are 
to be bought at about 39s. 10d. to 40s, 4d., net cash, for good 
ordinary foundry brands of Middlesbrough, with some of the 
Scotch makers prepared to take Is, to Is, 6d. under what they were 
quoting a week or so back, 

There is still only a very limited inquiry for hematites, and 
although makers’ quotations are nominally unchanged, 53s, 6d., less 
2) per cent., delivered in the Manchester district, represents about 
the average price where any business is done, and this is chiefly 
contined to occasional small parcels, 

In manufactured iron there is a moderate business doing, but it 
shows a considerable falling off as compared with the buying going 
on recently, It is, however, only in exceptional cases that makers 
are at all anxious sellers, and their quotations remain generally 
firm on the basis of £5 5s. for bars, £5 7s, 6d. for hoops, and 
£6 15s. to £7 for sheets, delivered in the Manchester district. 
Here and there, however, a disposition is noticeable to take a little 
under these prices, especially for bars, and there is no difficulty in 
— from merchants at £5 2s. 6d. per ton delivered. 

akers’ quotations for steel boiler plates remain very firm at 
£8 5s., delivered in the Manchester district, and although the 
business doing is not large, buyers are not able to place out orders 
at anything under these figures. 

The much talked-of improvement in the engineering branches of 
industry still makes very little real headway in bringing about any 
substantially better condition of trade. There is no doubt that 
most of the works are getting more orders, but it is very excep- 
tional where any of these are actually busy, and the competition 
to secure any new work coming forward is quite as keen as ever, 
with the result that no better prices are obtainable. The reports 
of the trade union societies continue very hopeful in tone as to the 
future, and still show a moderate reduction in the number of 
unemployed members; but apart from some of the shipbuild- 





ing centres, even these organisations do not pretend to report 
trade as actually good. Machine tool makers in this district 
are getting better off for orders, but many of them are only very 
indifferently employed. Machinists, who are probably of any 
branch the best off for work, are not fully employed all through. 
Locomotive and stationary engine builders are rather better off, 
but slackness is still general throughout these branches of industry, 
and in general engineering work there is nothing of any great 
weight stirring. 

The ry arrang ts ex ted with the removal of 
Messrs. Sharp, Stewart, and Co., to Glasgow, are rapidly approach- 
ing completion. There is still some amount of work to finish, which 
is giving employment to a fair number of hands, but several 
hundred have already been discharged, and it is probable that 
within the next couple of months the works in Manchester will be 
closed entirely, which will mean a cessation of employment for 
something like 700 men and boys. Many of the best workmen are 
finding empleyment without difficulty elsewhere, but notwith- 
standing this a large number of men will possibly be thrown out 
of work for a considerable period. 

The official statement of the expenditure and receipts in connec- 
tion with the recent Manchester Exhibition has been issued this 
week, and shows that the total receipts amounted to £268,280, 
against which there was a total expenditure of £221,312, leaving a 
balance of profit of £43,239. This, however, may yet be subject 
to some slight modification, but it practically represents the sur- 
plus which is left over from the Exhibition. 

A new spinning mule has just been introduced by Mr. J. H. 
Ashworth, of Sharples, near Belton, which he has termed a 
“compound” mule. The chief feature of the invention lies in 
working with two rows of spindles to one row of rollers, by which 
he claims that he is able to get 37 per cent. more spindles in the 
usual space, 

The subject of lubricating loose pulleys is a matter of consider- 
able importance to engineers, as in most cases efficient lubrication 
is rendered difficult, owing to the centrifugal action of the pulley 
constantly drawing the oil away from the place where it ought to 
remain ; and for the lack of some really positive lubricating 
appliance serious expense is frequently incurred in large establish- 
ments in the repair and maintenance of their pulleys. Mr. John 
Royle, of Manchester, has introduced to this district an improved 
‘* positive ” loose pulley lubricator, which is an improvement upon 
one that has been working in the north for some time. _ In design- 
ing this lubricator the inventor has taken advantage of the strap 
passing round the pulley to depress at each revolution a light 
spindle passing through the periphery of the pulley. The spindle 
works through a suitably-arranged cup containing oil, mounted on 
the boss of the pulley. The positive movement of the spindle at 
each revolution, though very slight, effectually overcomes the cen- 
trifugal force, and is found to feed the oil in a regular and trustworthy 
manner. By this arrangement a positive action is secured in that 
the belt actually itself causes the — to act as a pump to press 
the vil through the tube or barrel surrounding it. The spindle 

asses through the rim of the pulley just sufficiently to be touched 
»y the belt at each revolution ; and, as already stated, the slight 
movement thus caused to the spindle simultaneously with the 
opening of a valve is found to give a practically positive feed. 

The annual report and balance-sheet of Messrs. Andrew Knowles 
and Sons has been issued this week. The balance-sheet shows 
capital and liabilities amounting to £1,181,259, and property and 
assets valued at £1,113,096, leaving a net deficiency of £68,163. 
The report states that the result of the year’s workings is a loss of 
£20,650 17s. 8d., and to this must be added the amount of interest 
on calls paid in advance, and the amount due under the agreement 
with the debenture holders to the trustees of the Debenture Re- 
demption Fund, making a total deficiency for the year of 
£47,540 18s. 6d. The total amount to the debit of profit and loss 
account is now £68,163 5s, 2d., of which £57,512 3s. is due to the 
trustees of the Debenture Redemption Fund. The directors state 
that a number of circumstances, most of which have been beyond 
their control, bave contributed to cause the year’s working to be 
so very unsatisfactory. Amongst the causes set forth are temporary 
stoppages from one cause or another of several collieries, whilst 
they add that owing to the iron trade and the general trade of the 
country being so depressed, large quantities of coal have been 
brought by rail from long distances, which has, by competing for 
the business of the Manchester and surrounding districts, brought 
down prices to a very low figure. The stoppage of a large number 
of extensive works with which trade had been done had also caused 
a large loss of local trade. Two other causes which had mate- 
rially added to the adverse nature of the balance-sheet were, 
first, the lessened value of the loose plant, and stock of stores, Xc., 
on hand. In valuing the wagons, boats, horses, carts, and the 
large amount of loos2 plant about the collieries, regard had been 
paid to the great fall in prices which had occurred within the last 
few years, and a very considerable reduction of value was thus 
caused ; and, secondly, the lower value of the coals in stock. 
These had been cabal: on the basis of the average selling price of 
each quality, and a large proportion of the stock being slack and 
small coal, the total amount was less than it would have been if 
taken at cost price. With respect to the claim of the Lancashire 
and Yorkshire Railway Company, the appeal to the House of Lords 
in the matter was now pending. The report closes with an ex- 

ression of deep regret at the great loss which had been sustained 
. the death of Mr. Thomas Vickers, one of the directors. 

In the general condition of the coal trade of this district a 
depressed tone still prevails, and the business doing is not at all 
equal to what it should be for the time of the year. The output is 
in excess of requirements, with pits scarcely working on full time. 
There is a fairly good demand for the better description of round 
coals for house fire purposes, as the result of the severe weather 
lately experienced, but even in this department trade is being 
somewhat pushed. The demand for common round coals for steam 
and forge purposes continues only very indifferent, and being 

lentiful in the market, they are being offered at — low figures. 
Engine fuel does not meet with such a ready demand as recently. 
Many of the collieries are still able, however, to move away all 
their supplies without difficulty, though occasionally slack, espe- 
cially in the lower ——— is a drug in the market, and to 
clear away stocks some slight concessions are being made. There 
is still a fair business doing in coals for shipment, and for delivery 
at the High Level, Liverpool, or the Garston Docks 6s, 9d. for good 
ordinary descriptions, and 7s. for the better sorts is being got. At 
the pit’s mouth best house fire coals remain at about 9s. per ton, 
seconds 7s. to 7s. 6d., and the commoner qualities 5s. 6d. to 6s. 
For ordinary coal for steam and forge uses, about 5s, to 5s. 6d. per 
ton is being got. Burgy averages from 4s. 3d. to 4s. 9d., and slack 
can be bought at from as low as 2s. per ton for the common sorts, 
up to 3s. 6d. and 4s. for the very best descriptions. 

Barrcw.—It is now definitely and authentically stated that the 
Marquis of Hartington has been appointed chairman, and Lord 
Brassey vice-chairman, of the new company, which, under the 
managing directorship of Mr. Archibald Bryce-Douglas, is about 
to acquire the business and works of the Barrow Shipbuilding Com- 
pany. Mr. Nordenfelt is also a member of the board of directors, 
and it is stated that the company has acquired some of his im- 
portant — with a view, particularly in ship construction, to 
their production and manufactureatthe Barrow Works. The proposal 
is not to confine the operations of the new company to shipbuilding 
and engineering pure and simple, but to engage in the manufacture 
of guns, torpedo boats, and the highest class of war ships. It is of 
importance that these developments and changes are taking place 
at present alongside of similar developments at the Siemens-Martin’s 
department at the Barrow Steel Works. The latter promises 
to become a department second only in importance to the extensive 
rail trade which has been carried on here for some years. At present 
it is proposed to increase the output of Siemens-Martin’s steel from 
500 tons to 1000 tons per week, and with this = new pits are 
being constructed, and new furnaces erected. e hematite pig 
iron trade is quieter this week owing to further speculative ope- 








rations in hematite warrants, but makers are very steady in their 
operations, and as they are still very fully sold forward they are 
quoting at last week’s rates—43s. 6d. to 45s. for parcels of mixed 
mer numbers, net f.o.b., with No. 3 forge and foundry iron at 
6d. to 9d. per ton below these figures. Stocks of iron remain large 
in the hands of merchants and speculators, but makers have not 
large stocks. Steel is brisk, and there is a good inquiry for rails, 
prices remaining steady at £4 per ton net, f.o.b., for heavy sections, 
with £4 5s. for lizht sections. Steel shipbuilding materis! is in 
good demand, and plates and angles are alike largely sold forward. 
There is a steady tone in bars and billets, and the trade in wire 
hoops and lighter goods is steady. Shipbuilding is presenting a more 
healthful outlook. One new order has been secured for a small 
steamer to duplicate the Como built by the Barrow ——_ 
Co. some months ago. There is a quiet business in finished iron, 
and makers are doing less and less as steel is more and more used. 
The engineering trade is steady, and although some of the larger 
establishments are full of work, promise is afforded of a more 
active state of things in the early future. Boiler-makers are also 
likely to be busier, as also are ironfounders. The trade in hematite 
iron ore shows a weaker tone on the week, and prices have declined 
to from 9s. to 12s. per ton at the mines. In the coal and coke 
trades there is a steady business and a regular consumption. Ship- 
ing is fairly employed. The boring operations for coal on Walney 
lains are progressing satisfactorily. A depth of 2000ft. has been 
reached, and the drills are now passing through red sandstone. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A SLIGHT improvement was noticeable in the tone of the iron 
market held at Middlesbrough on Tuesday last. Scarcely any 
sales were made during the previous week, but on Tuesday in- 
quiries were numerous both for prompt and forward delivery, and 
a fair amount of business was done. For quick supply 3ls. 6d. 
per ton was freely given for No. 3 g.m.b., or 3d. per ton more than 
the price current a week earlier. Weak holders are not pressing 
their iron on the market so much as they were, and in view of 
better shipments and decreasing stocks the outlook is considered 
somewhat brighter. Forge iron remains at 30s. 9d., or about the 
same as quoted last week, though in isolated cases small parcels 
have been sold at 3d. less. 

Stevenson, Jaques, and Co.’s current quotations: ‘‘ Acklam 
Hematite,” Mixed Nos., 45s. per ton; ‘‘Acklam Yorkshire,” 
Cleveland, No. 3, 35s.; ‘‘ Acklam Basic,” 35s.; ‘‘ Refined Iron,” 
hematite and Cleveland, 65s. to 55s.; ‘‘Chilling Iron,” 55s. to 60s. 
net cash, at furnaces, 

Some speculation has been taking place in warrants. They have 
been as low as 30s. 9d. per ton, but on Tuesday they were firmer, 
and 31s. 14d. to 31s. 3d. were the figures quoted. 

It is satisfactory to be able to state that the stock of pig iron in 
Messrs. Connal and Co.’s Middlesbrough store, which has been 
steadily increasing since November, showed last week a decrease. 
The quantity held on Monday was 344,817 tons, or 3680 tons less 
than the week previously. 

Shipments of pig iron from the port of Middlesbrough are, so 
far, better this month than they were last, 26,953 tons having been 
sent away between the Ist and the 14th inst., as against 21,229 
tons during the corresponding portion of January. 

The finished iron trade is somewhat quieter. Makers are, how- 
ever, fully employed on orders booked some time since, and prices 
for plates and angles are well maintained. Some sellers have, 
however, made a reduction of 2s. 6d. per ton in the price of bars. 
Quotations on Tuesday were as follows:—Ship plates, £5 per ton ; 
boiler plates, £6; ship angles, £4 15s.; common bars, £4 17s. 6d.; 
and best bars, £5 7s. 6d., all free on trucks at makers’ works, less 
25 per cent, discount. 

On the 13th inst. Messrs. Palmer’s Shipbuilding and Iron Com- 
pany, Jarrow, were served with a notice for an advance of wagcs 
for rollers, heaters, shearers, and other ironworkers. 

The compatively high price of manufactured steel for shipbuild- 
ing purposes has certainly given a spurt to the manufactured iron 
trade. Shipbuilders, with the consent of their customers, are using 
a larger proportion of iron than they have lately been doing for 
inside work. Besides this, there are enquiries in the market for 
iron plates and angles for building entire ships. Another 
point which tells in favour of iron manufacturers is, that it is 
becoming more and more evident that mild steel corrodes more 
quickly than wrought iron. This is especially noticeable in those 
parts of the ship which are liable to be sometimes wet and some- 
times dry, and which are not very accessible to the painter. Such 
parts as the bottom plates of the coal bunkers, the engine and 
boiler seatings, and the floor-plates and keelsons, seem specially 
liable to corrosion. Also the stringer plates on the deck, and all 
other parts where the original paint cannot be well maintained. 
The fact that 80 per cent. of the tonnage built last year was of 
steel shows that the qualities of that metal are coming to be 
generally valued very highly. But these qualities tell only, or 
mainly, in the plating and framing of shells of vessels, For 
inside work generally, they do not count for much. The question 
has lately been more and more raised, why Lloyd’s should permit 
any reduction in the scantlings of steel vessels, in view of the 
greater liability to corrosion of the purer metal. The best ship is 
evidently the one which has a steel shell of a thickness equal to the 
ordinary scantlings for iron, and inside work of either iron or steel, 
also of full thickness ; and to this it is probable that Lloyd’s will 
have to come in the long run. When they make up their minds to 
the change, it is to be hoped that they will agree to lower their 
present severe tensile test, to some extent, provided their full 
requirements in ductility be guaranteed. This would admit steel 
made by the basic Siemens process, which is at present practically 

luded. Something like a little revolution would follow. Instead 
of being compelled to depend upon foreign countries for the ore 
from which shipbuilding steel is now mainly made, we should once 
again be able to utilise our own ores. The future course of the ship- 
building trade depends almost entirely upon the policy pursued by 
Lloyd’s Registry. 

In my last letter I mentioned that the Lowmoor [ron Company 
had engaged the services of Mr. E. Windsor Richards, and anded 
that ‘‘presumably the Lowmoor Company intends to put down a 
steel plant on an extensive scale.” I am now informed that this 
assumption is entirely wrong, that the Lowmoor Company is not 
putting down steel plant, and that it is entirely for the purpose of 
maintaining the excellence of the Lowmoor iron that Mr. Windsor 
Richard’s assistance has been obtained. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE Midland Railway Company, at its meeting to-morrow, will 
have before it the proposed Dore and Chinley Railway. It was 
originated by an independent directorate, to which the district 
gave hearty assent, and the Midland intimated its intention of 
contributing £100,000. To have the line entirely taken under the 
wing of the Midland is considered as more hopeful for its early 
construction, and this is the proposal which the shareholders will 
be asked to confirm and wlll undoubtedly do. The Midland, with 
the Dore and Chinley and the Hull and Barnsley, have its hands 
pretty full at present; but there is little doubt it will carry the 
first to a successful conclusion, whatever may come of the strong 
opposition to the second. 

he opinion expressed in THE ENGINEER some time ago, that the 
colliers’ agitation for an advance of 10 per cent. would not reach 
the acute stage of a crisis has been justitied by events. Though a 
cold wave has crept over the country, causing additional briskness 





to busi , the d to send in notices has been but feebly 
responded to, and the agitation may now be considered at an end, 
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The miners themselves have been more sensible than their leaders, 
for in many districts a great number altogether ignored the ballot 
pers sent to them. It is interesting to note that the South 
Yorkshire collieries more than maintained their trade with 
Hull, the great Yorkshire seaport. During January last the 
weight sent to Hull from South Yorkshire collieries reached 
a total of 125,552 tons, against 98,984 tons in the corresponding 
month of 1887, an increase of over 26,000 tons. The export trade 
has also increased, 47,746 tons having been sent from Hull to 
foreign countries, against 36,570 tons in January, 1887, an increase 
of over 11,000 tons. Of the quantity sent to Hull a large propor- 
tion went by the Huli and Barnsley line. The Sheffield Chamber 
of Commerce have decided to petition against the Midland acquir- 
ing the Hull and Barnsley route. 

There is a decided and very significant falling off in the demand 
from the United States for cutlery, steel, and railroad material. 
In hardware and cutlery the decrease during January amounted in 
value to over £7000 the exports in the first month of this year 
being £25,111, against £32,517 for January of 1887. In unwrought 
steel, the total value exported during January was £108,210, 
against £136,284 for the corresponding month of 1887, the United 
States taking a value of £41,382 against £78,262 for the correspond- 
ing month of last year. In railroad material, the United States 
decreased from £65,657 to £34,480. The only pleasant feature of 
the American trading is the superior class of cutlery now taken, as 
showing that S are ing back to the old quality. 

In railway material it is gratifying to notice that the foreign 
competition in Japan appears to have been fairly met, the export 
to that country in January having risen to £34,056, against 
£8101 in the corresponding month of last year. Another excel- 
lent customer has been the Argentine Republic. To that market 
has been sent a value of £59,565, against £19,719 for January of 
1887. Of course, the great feature has been the immense business 
done with the British East Indies, the value of railway goods sent 
there last month reaching the remarkable aggregate of £216,724, 
against £87,817 for the first month of 1887. The total value of 
railway work sent abroad during January was £490,489, as com- 
pared with £301,021 for the January of 1887. It is satisfactory to 
learn that there is no diminution in the orders now being received 
on East Indian and South American account. 

In finished iron the quotations now current represent advances 
since December last varying from 5s. to lds. per ton. Pig iron 
remains about the same. In 1887 prices advanced in consequence 
of an excessive American demand ; this year the increased values 
are owing to an improvement in the home trade, which is much 
more gratifying. ematite, Nos. 1, 2, and 3, now make 52s, 6d. 
to 53s. 6d. per ton; No. 3, foundry, 52s. d.; No. 4, forge, 52s. 6d. ; 
Lincolnshire pig iron, foundry, 37s. 6d.; No. 3, forge, 35s.; all 
delivered in Sheffield and subject to usual terms and discount. 
Merchant bars, £5 to £5 5s.; hoop iron, £5 15s. to £6; sheets, 
£6 15s. to £7, delivered in Sheffield. 

The Merchandise Marks Act, 1887, is being very vigorously 
applied. Another information has been laid locally, the com- 

lainants in this case being Messrs. Chambers and Sons, of Castle 
Fran Works, Castle Hill, Sheffield, cutlery manufacturers, who 
allege that their trade mark Al has been imitated by another firm, 
trading in Sheffield and St. Louis, who have stamped Aa Al on 
pocket-knives. This Messrs. Chambers and Sons declare to be ‘‘a 
mark so nearly resembling a trade mark as to be calculated to 
deceive.” Acting under a search warrant the Sheffield detectives 
seized 913 dozen of finished and seventy dozen of unfinished goods. 
When the case came on for hearing at the Sheffield police-court on 
Monday, an application for adjournment was agreed to, and the 
defendant was permitted to remove his goods, less les taken 





the wages by 10 per cent., which is the cause of the dispute. But 
if it is true, as has been estimated, that there are 200,000 tons of coals 
in bins at the collieries, a clearance of these can scarcely be made 
in two weeks ; so that it is possible the strike may be of longer 
duration. 

In the western mining districts the colliers are now adopting 
the idle day each week pretty generally, but as the masters do not 
appear to be as yet materially hampered in their operations by the 
action of the men, no dispute has so far arisen. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

SHAREHOLDERS of the Taff Vale Railway are evidently fearful of 
the coming rivalry of the Barry, and the Rhondda, and Swansea, 
and shares have dropped to £195; this is the lowest yet. Some 
business has been done later on at 1984, as if a revival of contidence 
had taken place. Alarmists are attributing the fall to the proposed 
amalgamation between the Bute and Taft, but I should be more 
inclined to attribute it in part to the fear of the rivalry, as stated, 
and to some astute financing by oppositionists. The minority 
opposed to the amalgamation are men of position, but the directors, 
with one exception, tavour the scheme. 

Amalgamation means a consolidation of power against opposi- 
tion, and it is certainly coming. As stated last week, the Barry 
= sweep away greater part of the Rhondda trade from the Tatf 

vale. 


Mr. Capper's successor at the Swansea Docks has been appointed 
in the person of Mr. John Dixon, late of the Avonmouth Dock, 
Bristol, and Sharpness Dock, Gloucester. His experience has 
been varied, and the testimonies to his capacity are of the first 
order. In succeeding Mr. Capper at Swansea, * follows a man 
who has rendered great service in the development&of the port. 
The return for 1887 shows an increase of 60 per cent. in exports 
and imports, and it must always be a source of regret that the 
career of an able man has been summarily cut short. 

One of the best movements Swansea has ever carried out has been 
in shipping direct to America instead of vid Liverpool, but to the 
latter port it must have caused an enormous loss. I am not sur- 
prised that Liverpool men have been inspecting the Welsh ports, 
Cardiff in particular, to see if they cannot modify the evil. Last 
year, 122,868 tons of tin-plates were sent to America alone. Other 
buyers were—France, 2924 tons; Germany, 3043 tons; Russia, 
5124 tons ; Italy, 3420 tons; Portugal, 1583 tons, and some small 
shipments elsewhere. 

One fact I glean from the annual report which is of interest to 
South Wales, and that is that imports of pig and bar into Swansea 
have fallen off. The reason is that local ironmasters have been 
enabled to compete successfully, and now supply the bulk. As 
showing the present demand on our ironworks, I hear that 
Cyfarthfa is working at almost unprecedented pressure, and that 
another furnace will soon be blown in to meet the great demand. 
Similar activity is visible at Dowlais, and additions to the producing 
power are being carried out. 

Since the revolution in ironmaking, water is becoming of vital 
necessity, and a good deal of concern is felt about the coming 
summer, the rainfall having hitherto been so slight. Dowlais is 
preparing for it, and the secretary of the pany, icating 
with the Cardiff authorities, states that the question of water was 
one of the important considerations prompting them to transfer 
operations to Cardiff. 

Most of the steel works are busy, and prices firm, tin bar having 
a decided tendency to advance. Welsh bars are at £4 15s. 6d.; 
R 








for the purposes of prosecution, back to his warehouse, he under- 
taking to keep an account of the goods that he disposes of. 

Forty-two of the Sheffield unemployed have been put to stone- 
breaking by the Highway Committee, but being craftsmen and 
unaccustomed to such work, they suffer severely, and some cannot 
make more than eightpence a day. The Ven. Archdeacon 
Blakeney, D.D., Vicar of Sheffield, moved by their complaints, 
went down to the Corporation Stoneyard with the Vicar of Barrow, 
and set himself to stone-breaking practically to test the nature of the 
work. At the conclusion of their labours, which were eagerly 
watched by the men, the Archdeacon candidly admitted that the 
labour was excessively trying and that his sympathy for them had 
been quickened by his experience in the stoneyard. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market has again been ina declining state in the 
course of the week, the prices of warrants having touched a lower 
point than before. The inquiry from abroad is very quiet, and as 
the output is large and the stocks increasing, the market has been 
without any feature of importance to support it. Italy and the 
United States are still our best customers, but they are taking a 
much reduced quantity of iron. So far, however, the shipments 
are only from 2000 to 3000 tons smaller than they were at this date 
last year. The past week’s shipments amounted to 6566 tons, as 
compared with 6330 in the same week of 1887. An additional 
furnace having been put in blast, there are now eighty-four in 
operation, against seventy-five at this date last year. The stock 
ia Messrs. Connal and Co.’s stores is now 103,000 tons greater than 
it was twelve months ago. 

The prices of makers’ pig iron are lower, as follows :— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 46s. 3d. No. 3, 
42s.; Coltness, 49s. and 43s.; Langloan, 47s. and 43s. 6d; Calder, 
47s. 6d. and 41s.; Carnbroe, 4ls. 6d. and 39s. 6d.; Clyde, 45s. 
and 41s. 6d.; Monkland, 41s. 6d. and 39s.; Govan, at Broomielaw, 
41s. and 39s.; Shotts, at Leith, 46s. 6d. and 44s, 6d.; Carron, at 
Grangemouth, 53s. 6d. and 43s. 6d.; Glengarnock, at Ardrossan, 
45s. and 41s.; Eglinton, 40s. 9d. and 38s. 9d.; Dalmellington, 
41s. 6d. and 39s. 6d. 

Merchants report that few fresh orders are available for manu- 
factured iron and steel, but the works are all busy, and most of 
them are full of work for a considerable time. 

In the course of the past week there was despatched from 
Glasgow a steel-built steamer valued at £7500, with machinery 
worth £22,500, which proceeded under her own steam to Port 
Said ; a large barge shipped in pieces to Rangoon, machinery to the 
value of £5000; steel goods, £7310, mostly to India and Australia ; 
£31,500 of general iron manufactures, including £8810 wagon and 
bridge work, bars, pipes, &c., to Bombay ; £8390 wagons, galvanised 
irons, sheets, bars, &c., to Rangoon ; £3010 pipes and tubes to 
Melbourne ; £2910 ditto to Adelaide, &c. 

Tho coal trade made a good appearance in the shipping depart- 
ment in the past week, considering that the colliers are idle in Fife 
and Clackmannan. There was shipped from Glasgow, 25,941 tons; 
Greenock, 1456; Ayr, 6711; Irvine, 1880; Troon, 6028; Burnt- 
island, 11,987; Methil, 8310; Leith, 940; Grangemouth, 9975; 
Bo'ness, 5729; Granton, 875; and Port Glasgow, 240; total, 80,072 
tons, as compared with 37,646 in the same week of last year. The 
smallness of last year’s shipments is explained by the existence 
then of a general strike of Lanarkshire miners, which had the 
effect of greatly curtailing the export trade. Although there has 
been no formal intimation of reduced prices, the current values of 
shipping coals are in reality about 3d. a ton lower than they were 
a week or two ago. 

About 20,000 tons of coals for the supply of the Swedish State 
railways were contracted for with Slamannan coalowners in the 
course of the past week. 

There is now a general stoppage of work at the collieries through- 
out Fife and Clackmannan. Te conference between representa- 
tives of the masters and colliers failed to attain any agreement, and 
the men accordingly came out on strike, their notice to cease work 
being expired. Their intention is only to takea fortnight’s holiday 
the opinion of their leaders being that by that time a scarcity of 
coals may induce the makers te change their resolution to curtail 





blooms, £4 5s.; bars, £4 15s.; steel rails, £4 5s. Exports 
of rails have been few this week, and general shipments must show 
a decrease, the weather having been severe. 

This applies also to coal. Business has fallen rather quiet in 
steam; house coal is tolerably active. Quotations remain much 
the same, 9s. to 9s. 3d. being obtained for best steam, and about 
8s. for inferior. House coal commands 8s, 3d., and small is still 
6s. 9d., and scarce at that. Small steam quotations are firm, but 
not quite so rigid as they were, patent fuel having shown less 
briskness. 

For coke there is a very good demand, and prices are steady at 
last week’s quotations. 

In iron ore a slight falling-off is perceptible, most ironmasters 
being well bought. This can be seen by the great quantities now 
pouring in, especially into Monmouthshire. Sellers have dropped 
3d. to stimulate trade, and best ore was offered this week at 
Cardiff for 11s. 9d.; Swansea, 12s. 

Considering the season, the Welsh ports have little to complain 
of. Cardiff shipped foreign over 150,000 tons of coal last week, 
Newport coasting total was over 20,000 tons, and Swansea over 
25,000 tons foreign. 

Swansea Exchanye was well attended on Tuesday. One of the 
principal matters discussed was the meeting which has taken place 
between the Monmouthshire and Glamorganshire tin-plate makers. 
It appears that the object was to bring about a reduction of make, 
but the Swansea deputation was clearly shown that the works in 
the Newport district had already materially reduced their make, 
and it now only remains for them to dolikewise. The arrangement 
will now be completed, I , though at Swansea the d d is 





will never keep all the works regularly going, nor nearly so, and 
the number of conventions which have within the last year or two 
been formed are now beginning to show their weak side, inasmuch 
as export is thereby greatly hampered. The crude iron makers 
took advantage of their combination to its fullest extent, whilst 
the steel works and rolling mills have not been able to do this, 
because their prices for export goods must be regulated by those of 
foreign markets, and yet they are obliged to pay the enhanced 
prices for pigs. It is true that the pig iron convention at its late 
meeting decided not to advance the price again for the present, 
just to accommodate the steel and oaiiiieg works, but this sort of 
thing is unnatural in business and will, probably, sooner or later 
lead to a break up of this now fashionable convention system. 

In Silesia forge pig is becoming scarce in many brands, so that 
it is difficult to form a mixture for the puddling furnaces ; and in 
spite of the increased output for last year, there are no stocks to 
speak of anywhere to be found, although 37,500 t., which under 
ordinary circumstances would have gone to Russia were suddenly 
thrown upon the market. It is the steel works which have taken 
up the extra quantities of iron smelted last year, for they consumed 
for basic 10,000 t. more, and for Bessemer 5000 t., though the 
rolling mills have also very largely increased their consumption too. 
All the works are at present well employed at the old quotations 
as lately noted. 

In the Khenish-Westphalian districts the conditions of the iron 
ore trade have in no wise changed since Jast report. The principal 
feature to note this week in this connection is the meeting of iron 
and steel masters at Diisseldorf on the 5th inst., mentioned a fort- 
night ago as about to take place, when, in an interesting paper on 
the future of the ore supply for the crude iron manufacture of 
Rheinland- Westphalia, some remarks were made which will’ be 
interesting to some of your English readers. It was stated that 
Bessemer and basic steel are gradually supplanting puddled iron, 
as elsewhere, and that basic is quite overhauling Bessemer, for in 
1884 the proportion was 13 of the former to 16 of the latter, and 
last year it was 8 of the latter to 254 of the former, which will 
become more pronounced as the expiration of the patent approaches 
and Spanish ores again assume their former normal prices, 
According to data furnished by Mr. Gilcbrist in the year 1586-87, 
out of a total production of 1,702,252 t. of mild basic steel, Ger- 
many, Luxemburg, and Austria alone produced 1,102,496 t. out 
of phosphoric pig iron, As raw iron for the basic pro- 
cess must contain 25 per cent. Ph., it appears from the 
official figures and data quoted that no suitable ores, cither 
in quality or quantity, are to be found in North-west Germany, 
except, perhaps, at Ilsede ; and, as a matter of fact, not only the 
Rhenish-Westphalian district, which at one time did hope great 
things from its own blackband and other ores, which turned out 
failures, but all Prussia exhibits a scarcity of such ores in general. 
It was then shown, by a multitude of tigures, that the Khenish- 
Westphalian blast furnaces required 4,000,000 t. of phosphoric 
ores annually, which was 1,500,000 more than could be procured 
for them, Sieger and Nassau being left out of the account, as they 
used each their own ores, Till now, to make up the deficiency in 
the country, 812,635 t. of iron ores have had to be imported, bog ore 
from the Low Countries and Belgium, red ores from Spain, minette 
from Lorraine-Luxemburg, besides desulphurised roasted pyrites, 
puddle and welding furnace cinders. But the mines ef Belyium 
and Holland are exhausted, so tbere is nothing left but the ovlitic 
ores of Lorraine, where 2400 million tons are available. After a 
great deal more had been said, a resolution, almost xem. con., was 
passed to petition the Government to at once set about canalising 
the Moselle, as a cheap means of getting the Lorraine ores to the 
coal tield of Westphalia, where 22,500 million tons of coal had been 
opened up; and during the construction of the Moselle deepening 
to lower the railway freights from and to that district to a 
minimum. A rider was added saying that, unless these pro- 
positions were carried out, the blast furnace industry must take 
a flight from its present seat and settle down in Lorraine. It was 
mentioned, in passing, that one of the largest steelmakers of the 
Rhineland, who, for want of the right sort of ore, had blown out 
his furnaces some time since, was only awaiting the result of this 
meeting to at once remove his furnace plant up into Lorraine, 
which he will now do. Under all these circumstances, it is evi- 
dent England need never fear any rivalry from this quarter in 
heavy steel manufactures, and can look with equanimity upon a 
small lot of rails or so from time to time falling to the lot of 
German industry from abroad. 

The pig iron market is almost worry in every particular. 
There is a full demand for all kinds, and the production is keeping 
regular pace with it. In December 3000 t. and more were pro- 
duced than in November ; stocks, on the other hand declined by 
3500 t., and at the end of December only amounted to 3700 t. 
Most works are sold out till the end of the second quarter. Spiegel 
is in much better request, prices are maintained M. 58, 59 is some- 
times asked for the low 10 to 12 p.c. grades. Last year the 
sales were larger by 10 p.c. than the year before. Forge pig is 
in very full request, best sorts ranging M. 52 to 53 p.t. Foundry 
is now doing well and sales are satisfactory at M. 51 to 57 for the 
three numbers. Basic is very brisk indeed, and not to be bought 
under 45. Bessemer is satisfactorily — but nothing like basic 
pig, the price being 53 to 54 p.t. The works maintain that the 
ma 





so good that makers are hesitating about it. January total this 
year was in excess of January total last year by 33 per cent. Last 
week’s shipments were large, principally to America, and this week 
steamers are due for important clearances. Last quotations :— 
coke tins, 14s. 3d. to 14s. 6d.; iron, Bessemer, 14s, 6d. to 14s. 9d.; 
Siemens’, 15s. to 15s. 3d.; best, 16s. 3d. to 16s. 6d.; ternes, 26s. to 
30s. Charcoals, 17s. to 24s. 6d.; wasters, from 6d. to 9d. per box 
less than primes. 

On ’Change the receding of tin in price was discussed. It is now 
at £166 ; it was reported that March quotations were at £152 10s. ; 
April, £146; and May, offering for £144 10s. This seems to augur 
another upset in the tin-plate trade, as present prices are partially 
maintained on the strength of the high price of tin. 

Proceedings for the preparation and site for the Dowlais furnaces 
on the East Moors are progressing, and the contractor has already 
done good work. 

Sir W. T. Lewis, and Mr. H. Martin, colliery managers, Dowlais, 
have left for the Bilbao mines ; but it is unknown whether the visit 
has or not any relation to the transfer of operations to the seaboard. 

The Garw colliers, who represent a large district from Maesteg 
to the borders of Neath, are agitating to form a union of the 
western colliers. 

Some very fine machinery has been turned out at Uskside, New- 
port, of late for gold mining in Australia. Part of the machinery 
consists of a a engine, with air compressors attached, 
steam being provided by means of a powerful boiler of the loco- 
motive type. The special characteristics of the district have been 
well considered in the arrangement of fire-box, &c.; and there is 
little doubt but that Uskside has scored well by the capital way in 
which all have been completed. The machinery leaves forthwith 
in charge of Mr. Beith, favourably tioned in this col for 
his sinking successes at Harris’s Navigation, Lady Windsor Col- 
liery, and others. 

Bristol is awakening to the rivalry of Cardiff, and at a town 
council voted £10,000 for refrigerators, new slaughter-houses, &c., 
for Avonmouth. It was stated that Cardiff was on the eve of 

werful opposition from the Barry Docks, and would then seek to 
improve its position by getting a larger import trade, and it 
a them to have the start. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE position of the iron market is pronounced good and pro- 
gressing satisfactorily ; so it is as regards internal demand, taking 
the time of year into account, and prices are necessarily kept firm 
through the action of the conventions, but the present demand 
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factured iron branch continues good, still specifications would 
be most welcome for export as well as for home. Prices, of 
course, are maintained, but “they are considered too low in face 
of the dear raw material; and a rise is talked about soon, 
but this must depend upon whether foreign prices take a rise. 
Present list prices are M, 122°50 to 125 for bars; 130 to 130°50, 
angles ; 137°50, hoops ; steel billets, 135 p.t. The plate mills are 
busy, and the prices of both boiler and tank plates have each been 
raised M. 5, so that the former now stand at M. 165, and the latter 
at 145 p.t. 
The Rawts Works are engaged on armour plates, and have just 
completed one of 25 tons ; but this appertaining to military affairs, 
the public are not enlightened as to its composition or capabilities. 
A paragraph will appear in some paper announcing that a trial has 
taken place with the most satisfactory results, without mentioning 
the size of gun or anything else by which a judgment could be 
formed. rders for sheets are not so plentiful as they were. 
Great expectations are formed because the Rhenish and Sile- 
sian works have joined issue, and’ upon this the base price 
has been put up another M. 2 p.t., so that the present figures 
are 150 for those in iron and 155 for steel. The wire rod 
branch is in the same condition it was—very desirous of more ex- 
port orders; but as wire nails have now been raised by the new 
convention to M. 165 p.t. for the interior, the rods may be ex- 
pected to take a rise too, but not for export, as competition abroad 
verns this. They cost at present M. 116 in iron and 115 in steel. 
‘or export, wire nails are noted 145, and for 50 ton-lots 140 p.t. at 
Cologne or Hamm, in Westphalia. Drawn wire in steel or iron 
is M. 130 p.t. The steel works are moderately engaged on 
domestic railway material, and will be for a short time 
to come; but in this branch a lull has taken place, as 
the State seems to have ordered all its present require- 
ments, and for export there is very little doing, besides the 
rices are very low, thanks to conventions on the one hand, and 
asian competition on the other. The brassfounders are satis- 
factorily engaged, though the export orders are far from numerous, 
the almost universal protective duties causing great heart-burning. 
The prices are a trifle better, and are, M. 2°20 for bronze ; 2°30 
hosphor bronze ; 2°20 red brass; and smithed copper, 3°60 p. ko. 
boas small orders have come to the wagon works, which are well 
occupied at present, but at very depressed prices. The foundries, 
machine, eh construction shops are satisfied with their output, 
and are, in general, busy, the docks at Hamburg and Bremen and 
military requirements affording a good deal of work of various 
kinds ; and as it is calculated that at least a million pounds, out of 
the big loan of fourteen, will be expended on military material 
supplied by the iron and metal industry of the country, expoct.- 
tions of orders are buoyant, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Feb. Ist, 1888. 

LEADING brokers here say there is a scarcity of 
all first-class brands of forge and foundry iron. 
Prices are 50c, higher for deliveries within thirty 
days. Scotch iron is sold at 22 dols. for Coltness, 
20°50 dols. for Glengarnock, 20 dols. for Eglinton ; a 
foreign Bessemer, 20dols.; American, 18°50 dols. ; 
English spicgel, 47-50 dols. for 20 per cent. ; old 
rails, double-heads, 23 dols.; tees, 22 dols. ; scrap, 
20°50 dols. The demand for tin-plates has been 
quite active during the past week. Jobbers are 
hurrying into the market, and retailers are dis- 

to cover as quickly as they can. Copper is 
stronger, under the belief that the syndicate is 
about to secure nearly absolute control of the 
markets of the world, American copper has 
advanced Ihc, per lb., and a heavy business has 
been done at 16 to 17°75. Sales for the past week 
were 4,500,000 Ib. ; e ag for week, 1,546,304 lb., 
and for year, 4 ,062,049 | ., and for matte and ore, 
6,677,976 Ib. ‘Lead has also shown considerable 
strength. Spelter is strong at - 

Our advices to-day from farther Western 
markets show that there is a good inquiry, and 
the consumption throughout the Ohio and lissis- 
sippi Valleys heavy. sarge sales took place at 
Cincinnati, Seven hundred tons of lead sold at 
St. Louis at 4°70, 600 tons at Chicago at 4°75. 
There are heavy transactions to be booked this 
week in steel rails on a basis of about 32 dols, 

The coal strike continues, and there are no 
more prospects of a termination than two or three 
weeks ago. The blast furnaces are kept supplied 
with anthracite and coke mixed, but the higher 
cost has led to the banking-up of a number of 
furnaces. A good many others are running at a 
loss, in the hopes of a settlement of the difficul- 
ties. There is a good feeling in trade circles in 
all sections of the country. 








NEW COMPANIES. 
THE following companies have just been reyis- 
tered :— 


Australasian Gas Association, Limited, 


This association was registered on the 3rd inst., 
with a capital of £250,000, divided into 24,940 
ordinary shares and sixty founders’ shares of £10 
each, to acquire rights and concessions for light- 
ing by gas, electricity, or other means, cities, 
towns, streets, places, and establishments in the 
Australasian Colonies or elsewhere. Subscribers 
to the first issue of 3000 shares will be entitled to 
one founders’ share in respect of each fifty ordinary 
shares subscribed for. The subscribers are: 

Ord. shares. 
*H. L. Hammack, 59, Bishopsgate-street, archi- 


*G. i. "Hay wood, 95, Upper ‘Thames-street, iron- 


founder . 100 
*E. Moyes, 9 and nn, ‘Fenchurch: ‘avenue, mer- 

chant 100 
“|, Spencer, 14, “Great St. Thomas ‘Apostle, ‘mer- 

chant 100 


Ww. C. Parkinson, Cottage- lane, City. -road, manu- 
facturer . se 
*J. Coates, C. E, ; Melbourne” we ee 
W. H. Eyres, Ballarat, ironmonger.. i oe ee ae 
The number of directors is not to be less than 
four, nor more than ten; the first are the sub- 
scribers denoted by an asterisk, and the Hon. C. 
Bent; qualification, £500 of nominal capital ; 
remuneration, £30 per annum, multiplied by the 
number of directors for the time being, with the 
addition of £100 when 5 per cent. is paid, and a 
— £100 for each additional 1 per cent. divi- 
ep 





Bratsherg Copper Company, Limited, 


This is a reconstruction of an existing company 
of the same name, incorporated in 1556, with a 
capital of 60,000, in 41 shares. The new com- 
pany was registered on the 6th inst., with a capital 
of £120,000, in £1 shares. In addition to dis- 
charging the debts and liabilities of the old com- 
pany, the new company will allot two shares 

ited with 17s. as paid upon each in respect of 
each share held in the old company, if applied for 
within two months from the date of registration. 

The subscribers are :— 
Shares. 


J. B. - 1, Gresham-buildings, an 
accountan 


1 
Cc. W. p neon > A 34, South-hill Park, "Hampstead. . 1 
= Hildesheim, = Lyndhurst - gardens, N.W., x 
cler' . oe 
C. E. Riddell, 4, Clarendon- ‘villas, Putney .. .. 1 
C. J. H. Barr, Orleans-road, Crouch En a6 1 
*F.C. Barker, 30, St. Swithin’ 8-lane, merchant. 1 
*J. Bergtheil, 47, Finsbury-circus, merchant .. 1 
The number of directors is not to be less than 
three, nor more than six; the first are the sub- 
scribers denoted by an asterisk and Mr. Frank 
Hodgkinson ; qualitication, 500 shares, or equiva- 
lent stock; remuneration, £100 per annum to 
each director, or such additional sum as the com- 
pany in general meeting may determine, 





‘‘Kelipse” Electric Lighting Syndicate, Limited. 
This company proposes to take over the busi- 
ness of electrician and mechanical engineer carried 
on by John Garford, at White House, Telegraph- 
street. It was registered on the 6th inst., with a 
capital of £20, 000, ir in £1 shares, The subscribers 
are:— 
nit 
% Garford, 3, Vernon- chambers, Wh so se 
» 60, m-street, surveyor .. 
W. H. Power, Silverdale, Sydenham 
W. Clark Soe, Isleworth, engineer .. 
& Garford, 33, Normington- road 
H. M. Maclure, 68, Leadenhall- street 
H. E E. Robinson, 11, Poultry 


The number of directors is not ~ vs ia than 
three, nor more than nine; the first are Sir Charles 
Clifford, Bart., John Garford, and Valentine 
Robinson ; qualification, 200 shares, or corre- 
sponding stock ; remuneration, £150 per annum. 
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Electric Traction Company, Limited, 


Registered on the 6th inst., with a capital of 
£30,000, in £10 shares, to acquire patents relating 
to the employment of electricity as motive or 





other agent on tramways, railways, carriages, 
ships, boats, buildings, hey ken and to the 
production, transmission, and distribution of 
power by electricity in all its applications. The 
subscribers are :— 


Shares. 
Lord Bury, Quidenham, Norfolk .. .. se ps 
Lord Egerton of Tatton, Knutsford . 1 
R. Macpherson, Willesden- “green, coal factor. 1 
Sir Robert Abereromby, Bart., 17, Charles-street, 
et: — 1 
F. W. J. Hubel, Malden-crescent, Kentish Town, 
BiB nnd ein 1 
J. Paxman, Uolchester, engineer ee 1 
A. A. Cecil’ Keppel, J. B., Eccles Hall, Norfolk +: 1 


The subscribers are to appoint the first 
directors, 





Fourness Regenerative Lamp Company, Limited. 


This company was registered on the 6th inst., 
with a capital of £50,000, in £5 shares, to pur- 
chase from Mrs. Elizabeth Fourness the business 
of gas lamp manufacturer, plumber, and gas 
fitter, carried on at Prichard-street, Manchester, 
and at Rue du Mat, Brussels, the purchase in- 
cluding several letters patent granted for gas 
apparatus and appliances, The subscribers are: 

Shares. 
*J. R. Hampson, J.P., Old Trafford, Manchester 100 
*J. Whitehead, Hele, Cheshire . a 5 
*T. Hartley, Heaton Chapel, thread manufacturer 20 
*H. Luke, Sale, ironmonger . 50 
W. Raby, 78, Cross-street, Manchester, Valuer.) 10 
*W. Jatirey, 27, Booth- street, Manchester .. 100 
J. Parker, jun., Baguley, Cheshire, caterer.. .. 60 

The number of directors is not to be less than 
four, nor more than seven, the first being the sub- 
scribers denoted by an asterisk and Mr. Peter 
Thompson ; qualification, twenty shares. The 
company in general meeting will determine remu- 
neration, 





Madagascar Timber Company, Limited. 


This company was registered on the 2nd inst., 
with a capital of £2500, in £50 shares, to carry 
on the business of a timber trading company in 
the United Kingdom, Madagascar, or elsewhere. 
The subscribers are :— 


Shares. 
*H. M. Bompas, Q.C., 8, Harcourt- neeseaet. 


Temple .. 1 
A. Ha aggard, Wanstead, Essex, barrister l 
*s. Procter, 5, East India- avenue, merchant... 1 
*Major-General J. 8, Stewart, 61, Lancaster-gate 1 
*J. T. Wright, 11, Queen Victoria-street, solicitor 1 
A. J. Hill, 1, pene tame chartered ac- 

countant 1 
W. E. Vella wcott, 1, Finsbury- circus, ‘chartered 

accountant .. os . 1 


The number - peer is ik to sie iin than 
five, nor more than seven, the tirst being the sub- 
scribers denoted by an asterisk. The company 
in general meeting will determine remuneration. 





Marsh Light Company, Limited. 


This company was registered on the 4th inst., 
with a capital of £5000, in £1 shares, to acquire 
and work the letters patent No. 2708, and pro- 
visional protection No. 15,344, both of the year 
1887, granted to Thos, Gardner Marsh, of Lytham, 
Lancaster, gas engineer. The subscribers are :— 

Shares. 
T. G. gage Lytham, Lancaster, gas engineer .. 50 
J. W. T. Cocker, Royton, Lancaster, cotton 

spinner . 

J. Greenall, “Manchester, gas stove ‘manufacturer a 
W. Doliin, ‘Manchester, builder. ji 


H. Pike, Manchester, shipping agent ne rt os 1 
R. W. Retley, Newton Heath, stationer ar 1 
T. T. Heaton, Gorton, engineer .. .. .. .. 1 


Mr. J. Greenall is appointed managing director 
at a salary of £150 per annum, on condition that 
he subscribes for at least 100 shares, 





Treveddoe Tin Mining Company, Limited. 


Upon terms of an agreement of the 23rd ult. 
this company proposes to purchase from Ernest 
Albert Smith, of 10, Duchess-street, Portland- 
place, the mining property known as the Old Tre- 
veddoe Tin Mine, with the Down called Warleggan 
Down, and also ‘the Treveddoe Woods, situate in 
the parish of Warleggan, Cornwall. It was regis- 
tered on the 4th inst., with a capital of £50,000, 
in £1 shares. The purchase consideration is 
£8500 cash, and £13,000 in fully-paid ordinary 
shares, The subscribers are :— 


Walter Radcliffe Horncastle, 61, 

advertisement agent. . 

James Cottam, 62, Rendlesham-road, ‘Clapton, 
secretary toa ene és ‘ 

Edward Lea, 13, Nicholas- lane, clerk 

H. Halls, 20; Marcial-road, 8.E., clerk .. .. .. 

A. Brian, 20, Bucklersbury, merchant . oak ame 

J. Samson, 37, Wallvrook, journalist . 

E. B. Howard, " Lebanon- — Walworth, 

Clerk .. 

The number of unten is oh to be ‘in than 
two, nor more than seven; the subscribers are 
to appoint the first; remuneration, £50 per 
annum each, with an additional £25 per annum 
for the chairman. The board will also be entitled 
to one-tenth of the net profits of each year in 
which the dividends have amounted to at least 
10 per cent, 
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Tower Fibre Dressing Company, Limited. 


This company was registered on the 7th inst., 
with a capital of 2000, in £1 shares, to acquire and 
work the letters patent, dated August 5th, 1886, 
No. 10,035, granted to Alex, Wilson, for improve- 
ments in the treatment and utilisation of fibrous 
plants and shrubs. The subscribers are :— 

Shares. 

J. M. Macdonald, 95, Harley-street, merchant .. 
: — 41, Pembridge- -villas, Bayswater.. .. 
Barber, 82, Fenchurch-street, colonial 


po.. 
F. . Carritt, 23, Rood-lane, solicitor. oe 
J. Landaner, 86, Fenchurch- — merchant .. 
A. Wilkinson, Chiswick, enginee 
F. W. Chuck, Walkefield-road, Soutiy Tottenham, 
solicitor... .. .. © «8 «es 


The number of Genten’ is not to - ae than 
three, nor more than ong © qualification, fifty 
shares; the subscribers are to appoint the first 
and act ad interim, 
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THE PATENT JOURNAL. 
Condensed from whe of the Commissioners of 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


8rd February, 1888. 


1596. Fis Hooks, W. Clark and L. C. Haines, London. 

1597. Bet Fasteners, M. Seebold, Germany. 

1598. Pressers for Fryers, W. Greenhalgh and I. 
Bamford, Oldham. 
1599. Frames for Lace, W. Hallam, Manchester. 

1600. Meratiic Bepsteaps, T. Kendrick, Birming- 
ham. 


1601. Recepraces for Lerrers, W. Brampton, Bir- 
mingham, 

1602. Automatic ExtincuisHer, H, Wakefield, Bir- 
mingham, 

1603. Firepcaces, J. Currall, Birmingham, 

1604. ToILer FIXTURES, J. 3. Downing, Birmingham. 

1605. GARDEN, &c., Pors, R. W. Winder, Leeds. 

1606, AUTOMATIC Brake, D. Jardine, Eastbourne. 

1607. Picker for Looms, J. Westley, Farnworth, near 


Bolton. 

1608. Watcu Cuatins, A. Hawkyard and R. M. Somers, 
London. 

. THrowinc a Line to a Distance, J. D’Arcy- 
Irvine, Sutton. 

1610, Sprinos for Venicies, A. F. Mulliner and H. W. 
Robinson, Northampton. 

1611. Operatinc JACQUARD Enoines, F. 
Malifax. 

1612. Fireriaces, W. Foulis, Glasgow. 

1613. BoiLers, W. Foulis, Glasgow. 

1614. CHronograPHic Mecuanism, A. Day, Glasgow. 

1615. AIR-PREsSSURE Broap Cast Seep Dri, &c., 
G. F. Strawson, Newbury. 

1616. Connecrina CesspooLs to Sinks, &., R. Me- 
Intosh, Dundee. 

1617. TreaTiING HyprocarBon Propucts, H. J., F., 
and G. H. Fenner, London. 

1618. FLUID Pressure Rivetrinc Macuineg, O. Smith, 
Glasgow, 

1619. T'wistinc Frames, A. M. Sutcliffe and C. Long- 
bottom, Lowmoor. 

1620. Boot-sack, M. Stellman and R. Isaucs, Liver- 


Leeming, 


pool. 

1621. Vatve Gear for Steam Enaines, C. H. Benton, 
London. 

1622. Stns, R. P. and R. W. Preston, Liverpvol. 

1623. ILLUMINATED Door P.ates, &., H. W. Pugh, 
Liverpool. 

1624. Stups, A. Combault, P. F. Paturel, and G. van 
der Veene, Liverpool. 

1625. Lirrs, &c., KE. T. Cleathero, London. 

1626. FRICTIONLESS GATE Sprines, &c., A. Beer, Dar- 
lington. 

1627. CoRN GRINDING DiiLLs, G. 8. Richinond, Llanelly. 

1628. MECHANICAL STIRRER, R, Maynard, London. 

1629, METALLIC RaiLway SLEEPERS, F. 8. Morris, 
London. 

1630. Box for Cicarertres, &c., C. Croombridge and C. 
Delgado, Londor. 

1631. MacuINERY for Printers, &., R. A. Hart, Nor- 


way. 

1632. GRINDING CARDING ENGINE FL Lats, W. W. Cook, 
London. 

1633. FLAME DestRoyinc CARTRIDGE, R. H. Edmund- 
son and J. Smethurst, London. 

1634. Gas Reouxatine Tap, H. Cox, jun., London. 

1635. Time-Pieces, F. Crane —(M. Pincojfs and A. 
Korolingi, Austria-Hungary.) 

1636, Sewine Macuines, J. Thomas, London. 

7. Sprinc Catcu fur Fisnine Rop, C. Bowness and 
Co., London. 

1638. WeicHinc Macutnes, H. Allchin, London. 

1639, CLosinc Doors of WATER-CLOsErs, J. Gozney, 
Hunslet. 

1640. Rassit Trap, T. J. Robertson and J. Bolton, 
Cornhill-on-Tweed. 

1641. APPLYING U1L to Parts of the Bopy, A. Mudie, 
London 

1642. VeLocirepEs, &c., C. M. Linley and J. Biggs, 
London. 

1643. Stoves, W. M. Simpson, London. 

1644, Case for Carryine Wer Skercues, G. B. Elliott 
London. 

1645. AtaruM, V. A. Germain, London. 

1646. Tea-KETTLE, F. Watts, London. 

1647. Door Awnino, J. Searcy and W. T. Titcombe, 
London. 

1648. Back-Rest, H, 8. Whitehouse and G. H. Stokes, 
London, 

1649. Lamp Crown, &c., W. Davis and T. J. Turner, 
London. 

1650. FLurp Pressure Motors, R. K. Evans, London. 

1651, Money Titts, B. Johnston, London. 

1652. Steam FeRRyY-BoaTS and LanpineG Staces, J. 
Stanfield, London. 

1653 Preservinc Ecos, H. H. Lake, London.—(F. 
Tiedemann, Denmark.) 

1654, Raitway Burrers, H. H. Lake, London.—(A. B. 
Ibbotson, Italy.) 
1655, Printinc Macatyes, H. H. Lake, London.—{ The 
Société Paul Auguste Godchaus et Cie., France.) 
1656. SINGEING of SLAUGHTERED Swine, J. H. K 
mann and J. D. Koopmann, London. 

1657, UNHAIRING SLAUGHTERED Swine, J. H. Koop- 
mann and J. D. Koopmann, London. 

1658. Necks and Storrers of Borries, &c., B. von 
Poschinger, London. 

1659. ComBINED Cane and UmsBretia, R. Haddan, 
London.—{7. Matzenauer, Austria.) 

1660. TRamcars, &c., Driven by Gas, O. Blessing, 
London. 

1661. Sewine Macurng, A. B, Dobell and C. E. Dobell, 
London. 

1662. Dryine Grary, T. Strachan, London. 

1663. MacHINE Guns, W. 8. Simpson, London. 
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1664. Tricycies, F. J. Candy, Cambridgeshire. 
1665. Gaseous Hyprocaioric Acip, J. Beveridge, 
Frodsham. 


oop- 


1666. Hop ArresTER, &c., T. Fisk, [pswich. 

1667. Toots for Repatinc, &c., E. Preston, Bir- 
mingham. 

1668. Currinc, &c., Heatep Meta, J. W. Wailes, 
Liverpool. 

1669. PuzzLe Pap.ocks, 8. Mills, Birmingham. 

1670. ARMED ANCHOR, F. J. ti 

1671. Ticket as C. J. Hewitt, Coventry. 

1672. Bone Mis, F. Hawke, Manchester. 

1673. LUBRICATORS, Zz. Titley and T. Kissack, Bootle- 
cum-Linacre. 

1674. Piston Runes, 
Sheffield. 

1675. CaGce for TREATING Rugs, &c., H. M. Girdwood, 
Manchester. 

1676. Pumpinc Enoines J. W. Melling, Manchester. 

1677. AuToMATIC SigNaL FunneEt, P. E. Richter, Man- 
chester. 

1678. Speep Recuuators, E C. Mills, Manchester. 

1679. Suip THIMBLEs, T. Smith, Birmingham. 

1680. Saint Curr, E. W. Kemptun, London. 

1681. ELecrricaL ApPLiaNces, W. T. Goolden and L. 
B. Atkinson, London. 

1682. Veuicies for DiscHarainG Coat, &c., J. Brown, 
Liverpool. 

1683. CHRONOMETERS, J. C. Mewburn.—({k. Lange, 
Germany.) 

1684. CarriaGE Springs, W. Thomasand G, Skidmore, 





Cyiinpers, &c., W. Buckley, 


ndon. 
1685. Sl Sienat Licuts, Rockets, &., A. Brock, 


on. 

1686. 4 em F. W. Webb, London. 

1687. CarpinG Enotes, T. Knowles and R. Tatham, 
Manchester, 





1688. Sewinc Macuives, C. G. Hill, London. 
1689. APPARATUS for PoRTLAND CEMENT, J. C. La Smith, 


London. 
1690. Tars for Measurine Liquips, G. H. Church, jun. 


London. 
1691. Sarety LicutTinc of TaeaTres, R. Affieck 
ndon. 
1692, Bicycues, J. L. Watkins, London. 
1693. PuospHorus, A. Nicolle, Liverpool. 
1694. Fastentncs for Lips of Baskets, J. Dent, 
Liverpoul. 
1695. Sewinc Macuine Neepuies, &c., H. C. Pretty, 
London. 
1696. PrepraRATION of AnTiseptics, W. Black and 
W. L. Rennoldson, London, 
1697, SEL¥-REGULATING DISINFECTANT DiscHARGER, E. 
W. Restall, London. 
1698. FASTENING Braces, H. Fried, London. 
1699. ADJUSTING LOOKING-GLASSES, G. T. Wooldridge, 
London. 
1700. Torpopnone, C. M. M. de Goyen, London. 
1701. Cross Bo.t MECHANISM in DRor-powN Guns, J. 
and J. G. Thomas, Birmingham. 
1702. Stoppers for Borries, C. F. and 8, F. Cohen, 
London. 
1703. Inpicatinc Money Texier, H. and G. Perry 
London. 
1704. StopreR for Gas and other Pires, J. P. Robert- 
son, Croydun. 
1705. Compounn Gas or O11 Motor Enoine, W. J. 
Crossley, London. 
1706. Compounp Gas or O11 Motor Enoine, F. W. 
Crossley, London. 
1707. Recoverinc Zinc from Spent Liquors of Vot- 
taic Batrerizs, H. A. Fergusson, London. 
1708. CLasP BAND, A. B. Lennox, J. H. Wharton, and 
F. T. Mayne, London. 
1709. Rope-makine, E, Ranson and C. A. Soderberg, 
London. 
1710. Frames, C. T. Abbott, London. 
1711. SPEED InpicaTors, CU. Spratt, London. 
1712. Furnaces, D. Justice, London. 
1713. Apparatus for Firinc Torpepors, J. T. Buck- 
nill, Thornfield. 
1714. Fastenincs for Winpows, A. W. Mitchell, 
London. 
1715. Securinc States to Roors, A. W. Mitchell, 
London. 
1716. Steam Enc ae aed F. Brown, Provi- 
dence, R.L., U.S. 
6th February, 1888. 
1717. Stoves, P. Clark, London. 
1718. Putteys or Banp WueEe.s, F. W. Wetherell, 
Stockton-on-Tees. 
1719. Coin ARRANGING, &c., APPARATUS, E. Moller, 
Berlin. 
1720. Wroucut Firtines for Tues, T. Foster, jun., 


Birmingham. 

1721. BanpaGE for Fracturep Hose Pires, H. Griffiths, 
Birmingham. 

1722. CicareTre Maxinc Macnines, F. Collett, 


Hockley. 
1723. EXTRACTING Gop, A. French and R. Munro, 


1724. RELIABLE Fire EXTINGUISHER, A. McNaughtan, 
Paisley 

1725. Sawer, 2 Hubbard, Dublin. 

1726. Apparatus for DIstNFECTING Tanks, N. 
onan 

ComsBineD Book Marker and Opener, J. Stur- 
eo Dundee. 

1728. Fou NTAIN Pens, A. Muir, Glasgow. 

1729. Artists’ WaTER CoLour Boxes, F. Thompson, 
Durham. 

1730. Resprrators, G. Welford, Sunderland. 

1731. ParTiITIONED Box, E. Black, London. 

1732. HorsesHoE, A. von Germete, London. 

1733. Gatvanic Batreriges, W. J. 8. Barber-Starkey, 
Manchester. 

1734. WasusTanps, W. B. Swire, London. 

1735. Tarcet, F. W. Burgis, London. 

1736. Composition Roiuers, J. F. 
Hoyt, United States ) 

1737. SEAMLESS FELTED SHoxs, Suiprers, &c., M. Bailey, 

ndon. 

1738. Paper Macuinery, A. B. Pearce, Sheffield 

1739. Makino Inrustons of TEA, F. Hall, Sheffield. 

1740 Propucinc Designs upon Meta. Puates, F. 
Hall, Sheffield. 

1741. ReGuLATING the GRINDING 
Fats, W. W. Cook, London. 

1742. Hansom Cass, &c., A. C, Sage, London. 

1743. Toy, H. C. Capel and J. Young, London. 

1744. BUFFERS, F. 8. Morris, London. 

1745. WATCHES, G. Hughes.—(A. Kaiser, Switzerland.) 

746. Sprrometers, J. F Matthewson, Londun. 

. Lapres’ Dress Protectors, B. Lehmann, Londor. 

. Box for Comp Honey, H. P. Fatt and A. F. 
Hutchings, London. 

1749. Mouru-pieces for Topacco Pires, &c., J. J. 
Stocken, London. 

1750. Sprinc Bepsteaps, H. H. Hansel and J. W 
Weise, London. 

1751. Propuction of Picrures on Cuina, &c., J. P. 
Germeuil-Bonnaud, London. 

1752. EVAPORATING SACCHARINE, A. Chapman, London. 

1753. Fastentnes for Doors, A. Lllidge London. 

1754. Securtne Doors and Winxpows, G. Hamit, 
London. 

1755. Packep Cocks and VALves, B. Rhodes, London. 

1756. STEERING APPaRATus, J. and W. W. brierley and 

. F. Gee, Dover. 

1757. HorsesHoze Naits, H. E. Newton.{C. H. 
Burckett, United States.) 

1758. SEWING Macaines, O. D. Orvis, London. 

1759. EXPANSION REGULATING GEAR in STEAM ENGINES, 
H. J. Haddan.—(J. Rademacher and F. Voss, Ger- 
many.) 

1760. Casa InpicaTors and Recisters, J. J. Webster, 
London. 

1761. ADsUsTABLE ToiLetT Mirror, A. M. Hughes, 


G. Beck, 


Haskins._({L. &. 
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London. 

1762. CapsuLE Stoppers for Botries, W. R. Clough, 
London. 

1763. Borinc or TUNNELLING Macuunes, R. Stanley, 
London. 

1764. Ovens or Kins for Burninc Bricks, R. Stanley, 
London. 

1765. VeELociPEDEs, J. Robinson, London. 

1766. Gas Taps, H. Piickert, London. 

1767. Putieys, G. W. H. Brogden, London. 

1768. Rests for Nosepacs, P. P. de la ‘Sala and 8S. 
Travado, London. 

1769. Row1ne Macuines, A. H. Howard, London. 

1770. Cookine Apparatus, L. Kubala, London. 

1771. Reraryine the SepIMENT apart from the Liquip 
in Bort.es, F. Beauchamp, Tottenham. 

1772, Mepicatep Ciears, &c., P. Jensen.—(J. M. and 
J. L. Allan, United States.) 

1773. Curtinc GauceG.assss, A. Heggie and J. Raven, 
London. 

1774. Stampine Letters, M. T. Johnson, London. 

1775. SuspenpDiInG Mepats, R. A. Green, London. 

1 Sewine Macuings, J. Poyser, London. 

1777. Fire Extineuisnine Apparatus, R. A. Ballon, 
London. 

1778. Screw Conveyors, E. Kreiss, London. 

1779. Seats for VELOCIPEDES, Lake, London.— 
a La F, Fish, United States.) 

80. HyprocarBon Morors, E. Butler, London. 
ie Hyprocarson Motors, E Butler, London. 
1782. Lamps, W. Kilsby, Southall. 
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Sranps for Portraits, T. Colls, , Birmingham. 
Fe.t Stair Carpets, W. . 
1785. Lamps, H. Stockman, Northumberland. 
ec epee, Backs for Seats, A. Foster, Castle- 

O) 
1787. Sewinc Macuines, G. T. by ee aes Hill, 
1788. Heatine, W. 8S. Sutherland, Liverpool. 
1789. SPEED Reoister, R. Potter, Yorkshire, 





1783. 
1784, 








146 


THE ENGINEER. 





Fes. 17, 1888. 








1790. TricycLes, W. Mawby, Leicester. 

1791. Sprnpies, &c., of Winpinc Macurnes, G. Clegg, 
J. Thomas, and W. H. Harrison, Halifax. 

1792. Cuppoarp Locks, T. C. Dowd, Wednesfield. 

1793. Prope.ier Biapes, D. Johnston, Glasgow. 

1794. Measurinc ANGLES, &c., 8. S. Watkin, 
Woolwich. 

1795, Steerme Gear, R. Richardson, Glasgow. 

1796. Taps, E. Reynolds, Shettield. 

1797. Hosts, R Allred, Leigh. 

1798. TeLepHonic TRANSMITTERS, T. Laurie, Glasgow. 

1799. Sewrne Macuinery, A. 8S. Richardson, London. 

1800. Porrers’ Ware, The Worcester Royal Porcelain 
Co. and W. M. Binns, London. 
1801. AstronomicaL CHRONOMETERS, G. Macaulay- 
Cruikshank, Glasgow.—(L. Deichmann, Germany.) 
1802. Toornep Sarr or Roiier, C. Burdon, West 
Hartlepool. 

1803. Swrrenes for Execrricat Purposes, F. L. 
Rawson, London, and W. White, Willesden. 

1804. Prixtinc Watt Paper, W. J. Selous, London. 

1805. Extincuisaine of Fire, R. Atkin, London. 

1806, Arr Guns, C. e, Croydon. 

1807. Extincuisnine of Lamps, J. Bennett, London. 

1808. Ou Cans, E. W. Rider, London. 

1809. Compressinc Topacco, J. Macdonald, Glasgow. 

1810. Rotary Enerne, F. T. Thomas, London. 

1811. Grivpinec Carpine Encore Fxats, J. Hill and R. 
and J. Isherwood, London. 

1812. Acromatic Rartway Brakg, 8. Kay, London. 

1813. ContRoLuinec the Takine in or Payine out of 
the Cuarns or Ropes of Macuinery, W. D. and 8. 
Priestman, Liverpool. 

1814. Piacinc Cop Tuses on the Sprxpies of MuLEs, 
F. Anderson, London. 

1815. Roastinc and Bromine Ovens, F. Perks, 
London. 

1816. Drvixc, &c., Fiprous Materiats, D. Johnson, 
London. 

1817. Suipprnc Coat, G. Taylor, Penarth. 

18ts. Tanninc by Evecrricitry, G. W. Rhodes, London. 

1819. T-square, E. Lucas, London. 

1820. Manuracture of Boots, &c., J. G. Hopkinson, 


Puncturinc Sxeets of Parser, G. R. Hughes, 
London. 

1822. Pumprne Macninery, J. Bondkowski, London. 

1823. EvaporatinG Apparatus, F. Vyrazil, London. 

1824. Stream Generators, A. J. Boult.—(A. Stehlik, 
Austria.) 

1825. SigNaLLinc Apparatus, W. H. Childes and W. 
L. Milne, Liverpool. 

1826. Apparatus for Recorprne Time, A. J. Boult.-- 
(F. Bisson, France.) 

1827. Corn ReLeastnc Apparatus, A. Greig, London. 

1828. Dryrmsc Tea, A. 8. Tomkins, F. A. Cracknall, 
and A. G. Courage, London. 

1829. PapRR-MAKING Macarnery, G. C. 
London. 

1830. EmBrorpeRING Macuines, O. Imray.—(R. 7. 
Smith, United States.) 

1831. EmBromperRiInc Macuines, O. Imray.—(R. T. 
Smith, United States.) 

1832. AeRiat Macurixe, J. Worms, London. 

1833. CLariryinc Beers, E. R. Moritz, London. 

1834. Propettisc VeLocipepes, &c, J. Bramall, 
London. 

1835. Communicatinc CurRENts of Exectricity to 
Persons, &c., T. Armstrong and A. Serraillier, 
London. 

1836. Purnrryinc Water, O. H. Jewell, London. 

1837. Rivetrinc Macuines, H. H. Lake.—(J. L. Save, 
United States.) 

1838. SHips’ Masts, H. H. Lake.—(J. W. Manafield, 
United States.) 

1839. Bunes and Vent-pecs for Casks, E. Edwards.— 
(J. Jindrich, France.) 

1840. THRasHING Macurnes, E. Edwards.—(F. and H. 
Cuhkel, France.)° 

1841. Avromatic Grain Scaces, C A. Lieb, London. 

1842. Trimminc Brusnes, J. F. Wise and J. White, 
London. 

1843. Rugostats and Rueoromes, J. C. Mewburn.— 
(La Société Anonyme pour la Transmission de la Force 
par U Electricite, France.) 

1844, Propuction of OxyceN and Nrrrocen GasEs, 
E. B. Ellice-Clark and L. Chapman, London. 

1845. Bicycves, P. M. Justice.—(J. E. Evans, J. K. P. 
Bigger, and A, N. Verdin, United States.) 

1846. Treatinc Patm and other Ours, A. Wilkinson, 
London. 


Rookes, 





tram, London. 

1848. Prive and Fitter for Topacco Pires, J. Thomas, 
London. 

1849. Knire Cireaner, H. A. Hancock, London. 

1850. Reparrinc WooLien and other Fasrics, J. 8S. 
Wz , London. 

1851. GrapHopuones, J. Y. Johnson.—(Tke Volta Gra- 
phophone Company, United States.) 

8th February, 1888. 

1852. Water Wueet, J. P. White, London. 

1853. Removrine Ice, G. Molyneux, Great Grimsby. 

1854. Weicuinc Macurves, 8. Greenwood and G. 
Skipworth, Liverpool 

1855. Winpmitt, W. H. Greenwood and J. Rigby, 
Honley, near Huddersfield. 

1856. FLexisie Waist in Boots and SHogs, W. Wills, 
Northampton. 

1857. Vevocipepes, &c., J. Brawn, Birmingham. 

1858. BREECH-LOADING FrRE-aRMS, T. McConnell, Bir- 
mingham. 

1859. Stormnc Scent, &c., C Middleton, Leeds. 

1860. Or Lamps, J. Roots, London. 

1861. WaTeRPoor GLazep MILL, P. Cook, Glasgow. 

1862. Urrutsation of State, J. T. Welch, Bethesda. 

1863. Lusricatirsc Srixpies, M. Dickie, jun., Man- 
chester. 

1864. Weavinc Damask Ficures on Ciors, W. Cun- 
ningham and R. Hutchison, Dunfermline 


1865. Tapie, M. E. Marling and J. A. Matthews, 
Gloucester. 

1866. Stop Cocks for BorLer Gavucrs, A. Robertson, 
Glasgow. 


1867. Tuses for Bor_ers, 8. E. Howell, Sheffield. 

1868. Burcuer’s Knives, J E. Beal, Sheffield. 

1869. Carpons, A. Tack, London. 

1870. ExtTincuisHer for Lamps, J. and T. Shepherd, 
Longsight. 

1871. Furnaces, J. Beveridge, Barrow-in-Furness. 

1872. Rear Drivinc Sarety TanpemM Bicycres, J. H. 
Herbert, Wolverhampton. 

1873. Rarsinc Wispow Sasnes, &c., J. Simpson, 
Stockport. 

1874. Orcans, J. R. Cousans, Lincoln. 

1875. Dynamo-eLectric Macnines, G. Hookham, Bir- 
mingham, and R. H. Housman, Bromsgrove. 

1875. Dynamo-eLectric Macarines, G. Hookham, Bir- 
mingham. 

1877. Launcuine, &c., Snips’ Boats, A. Macpherson, 
Glasgow. 

1878. Lips to Jues, Biscuit Boxes, &c., H. Harrison, 
Sheffield. 

1879. Propettinc Canoes, Boats, &c., I. Higham, 
London. 

1880. Serrinc Saws, J. J. Harley, Liverpool. 

1881. Derexpinc Sips against Torrepoges, H. O. 
Arnold-Forster, London. 

1882, VeLocipepes, W. E. Hurrell, London. 

1883. Wrencues, E. Robotham, London. 

1884 Separation of Liqurps from Sorrps, R. Muir- 
head, London. 

1885. Automatic Lirt, &c., R. Sutcliffe, London. 

1886. Bronze, H. Beck, London.—(A. Senter, C. 
(Maréchal, and A, Saunier, France.) 

1887. Brttiarp Marker, J. Reffitt, London. 

1888. VenTrLaTiInc Hats, J. Osborne and V. Healy, 
London. 

1889. Cuarcine Botries, W. H. Dance and W. Smith, 

mdon. 

1890. FLower Hoxpers, W. Bolding A. H. Elkington, 

London. 





1891, FLEXIBLE Batrery CEext, M. Bailey and.J. Warner, 
London. 7 
1892. Hypro-carBon Burners, W. F. B. M. Main- 
waring, London. 
1893. Door Sprinos, 8. H Ridge, London. 
1894. CorKING Bort es, M. D. Parrell, London. 
1895. Tram-cars, J. de L. Watson.—(A. 4. Watkins, 
Germany.) 
1896. _—— Tass for Suits, &c., D. W. Fessey, 
ndon. 
_ Forcep Buast for Furnaces, R. and H. McIntyre, 
Ft iw. 


1898. Lamps, J. Cowdy, London. 

1899. Dry Gas Merers, J L. Cloudsley, London: 

1900. Cuarr Cutters, J. W. Throop.—(H. H. Kendrick, 
United States.) 

1901. Wire Nertine, C. Shaw. London. 

1902. — J. C. Mewburn.—(4. Le Marquand, 

rance. 

1903. ILLusron, A. Tiltman, London. 

1904. Extraction of Merat from Ores, H. Moon, 
London. 

1905. Armcuatrs, W. Phillips, Carlisle. 

1906. Pennotpers, G. M. Asher, London. 

1907. AvuTomatic DeLtivery MACHINEs, 
London. 

1908. Mattresses, W. P. Thompson.—(C. J. Pigeon 
and L. J. T. Lacroix, France.) 

Circutak Kwyitting Macuines, J. Langham, 
London. 

1910. PrRerparep Sueets of Learner, A. F. E. de St. 
Dalmas, London. 

1911. Buttons, &c., H. Heilbrunner and H. Schloss, 
London. 

1912. Moror, J. Barnier, London. 

1913. Dyeinc Furs, &c., A., M., and E. Herrmann, 
London. 

1914. Seraratine Gop, J. Hornsby and G. E. Coupe, 

ondon, 
1915. StoprerinG Bortues, J. J. Varley, London. 


R. Schulz, 


1916. Catoric Enoines, W. A. G. Schénheyder, 
London. 

1917. Errectinc ARTILLERY Practice, R. Morris, 
London. 


1918. Cummney Cow s, G. L. Berry, London. 
1919. Arc ELectric Lamps A.J Howes, London. 
1920. Latses, E. Ruf and W. Kumpfmiller, London. 
1921, FitTer Presses, L. Gismondi, London. 
1922. Cream Separators, C. F. Larsen, London. 
1923. Fitter Presses, J. A. Drake and R. Muirhead, 
mdon. 
1924. Roors, G. C. Warden, London. 
1925. Vatves, &c., J. A. Drake and R. Muirhead, 
ndon. 
1926. Mecnanicat Cuair, H. C. Braun and A. F. 
Lloyd, London. 
Grafton, 
London. 
1928. Rusper, W. Beale, London. 
1929. Racket, F. T. er, London. 
1930. Empossinc Presses, T. W. Woodhouse and F. H. 
Taylor, London. 
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1931. Water Brakes, W. J. Ewing, London. 

1932. Evecrricat Contacts for Switcues, F. H. Royce, 
Manchester. 

1933. Fittines for use on Cycies, W. M. Appleton, 


mdon. 

1934. Pastinc Watt Papers, &c.,G. and W. Richard- 
son, Derby. 

1935. CLeats for Suips’ Hatcues, T. I. Gray and E. E. 
Arkless, Blyth. 

1936. Frre-Licuters, A. Brain, Birmingham. 

1937. ImparTiINnG Tension to Corps for Raisinc and 
LowerInG ROLLER Winpow Buitnps, G. A. Brookes, 
Manchester. 

1938. Testinc Borer Tuses, J. Wotherspoon and A. 
and J. Stewart, Glasgow. 

1939. TREATMENT of MANGANESE Ore, H. Morris.—(4. 
W. de L. Lenczewsky, Russia.) 
1940. MaTHEeMATICAL Compasses, J. F. Bennett, 

Sheffield. 

1941. Fittinc Macarnes, W. J. Turner, Waterloo. 

1942. Fitters, W. J. Turner, Waterloo. 

1943. Corkinc Macuines, W. J. Turner, Waterloo, 

1944. Sopa-WaTER MACHINERY, y Turner, 
Waterloo. 

1945. Lec Measure for TarLors’ Use, R. W. McCabe, 
Lendon. 

1946. Rovuser for the Fermentation of Beers, &c , E. 
McCann and C. B, Edmonson, Bradford. 

1947. Wire Matrresses, &c., R. Siddall, Halifax. 

1948. Keerinc Water at Borine Pornt, H. E. Phillip- 
son, Dublin. 

1949. SuspenpiInc Winpow Sasues, N. Browne.—(J. 
Seed and H. A. Flatman, New Zealand.) 

1950. PREVENTING the Rattiinc of Winpow Sas#Es, 
N. Browne.—(J. Seed and H. A. Flatman, Neir 
Zealand.) 

1951. Ratmtway Covptises, C. H Fox, Wakefield. 

1952. WHEELS, G. Barker, Birmingham. 

1953. Larue Cuuck, B. Sutcliffe, London, 

1954. Dyginc YARN, 8. Spencer, London. 

1955. Heer Puiate for Boots and SxHoes, W. and R. 
Fillingham, Sheffield. 

1956. Last for Boots, &c., E. and J. F. Atkinson, 
Sheffield. 

1957. Frxine Cricket Stumps to the Grounp, T. P. 
Wilcox, Sheffield. 

1958. Sparcinc Apparatus, F. W. Tompson, Burton- 
on-Trent. 

1959. Fives of Recenerative CuamBers, W. Thomlin- 
son, Stockton-on-Tees 

-~ Stanps for Paotocrapus, B. McEvoy, Birming- 

am. 

1961. Sanitary and other Socket Pires, J. E. and 
W. H. Place and J. Coulthurst, Manchester. 

1962. Hypravutic Presses, &c., C. Cornes, London. 

1963. Domestic Fire-crates, E. Dummer, South- 
ampton. 

1964. Evecrricat Switcues, F. T. Schmidt, Bradford. 

1965. Wie Hoxper, W. Wright, Plymouth. 

1966. Stoppers for Les, J. White and R. Dew- 
hurst, Birmingham. 

1967. PRevENTING the ScaTreRtnc of MOLTEN MATTER 
from Licutep Cannes, J. Holdsworth, Hull. 

1968, Seconpary Battery, W. Tilley, Brighton. 

1969. Suppityinc Beer, W. Archdeacon, London. 

1970. DiscHarcinc DisinrecTaNnts into WaTER VANS, 
&c., T. de C. Meade, London. 

1971. - —ze, Bortes, C. Calvert and J. Matthews, 

mdon. 

1972. Fiasks, J. Johnson, London. 

1973. BotrLe Storrrrs, F. C. Roberts, London. 

1974. Locomotive Borcers for GeneRaTiInG STEAM, F. 
W. Webb, London. 

1975. Ink-stanps, E. 8. Ford and G. Haydon, London. 

1976. Toy Sweetmeat Suppvy and Savinos Box, G. F. 
Lutticke, London. 

1977. Preparation of Gincer Beer, &c., A. Manbré, 
London. 

1978. Cement, W. Joy, London. 

1979. Cement, G. H. Sharpe and F. W. Turner, 
London. 

1980, Lime, M. H. Heys, Manchester. 

1981. E_ectro-motor, T. Parker, Manchester. 

1982. VeLocrpepes, W. Gallimore, Manchester. 

1983. PorTaBLe Scarrotpinc, H. Birkbeck.—(M. 
Kruse, Stockholm.) 

1984. CartripcEs, C. Libbrecht, London. 

5. Woorspury Type Printinc, G. C. Whitfield, 
London. 

1986. Testinc Lupricants, A. J. V. Alstein, London. 

1987. Rotter Mitts, W. P. Thompson.—(L. Fiechter, 


Switzerland.) 

1988, Cratirs, &c., J. , Liverpool. 

1989. Manuracture of Giass Ho.tow-ware, T. 
Walton, Liverpool. 

1990. WatTer-cLosets, G. T. Rogerson, Manchester. 

1991. NickeEL Evectro-tyres, T. L. M. Hare and L. 
Boudreaux, London. 

1992, ARTIFICIAL Barts, A. J. Benn, London. 


© 





1993. MeasurinG the Supr.y of Liquips, F, E, Mac- 
Mahon, London. 

1994. Recorpine the Supriy of Arricres, F. E. Mac- 
Mahon, London. 

1995. Ow Lamps, &c., 8. R. Williams, Birmingham. 

1996. Recrrvinc Payments in Excuaneos, F. L. Ra 
son, G. Offer, and J. 8. Wallace, London. 

1997. Wats &c., E. Dupont, London, 

1998. Screw Propeciers, H. H. Leigh. —(J. N. le 
Solliee, France.) 

1999, Screw Propeciers, W. R. Freeman. London. 

2000. Guiass Houses, W. Gumbley and The Guernsey 
Fruit Growers, London. 
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SELECTED AMERICAN PATENTS. 
From the United States’ Patent Ofice Oficial Gazette. 


373,092. Guipe ror Stamp Miuts, J. D. Peregrine, 
Central City, Colo..-Fuled April 16th, 1887. 

Claim.—(1) The combination, with «a vertically 
moving stamp stem and its guiding timbers, of a 
bushing having chamber or bore, and a bottom plate 
through which said stem passes, and a double row of 
balls in said chamber surrounding the stamp stem, 
substantially as described. (2) The stamp stem and 
the two-part bushing, having a chamber through 





73,092 





which said stem passes, in combination with the balls 
within siid chamber and surrounding said stem, and 
means for holding the sections of the bushing together, 
substantially as herein described. (3) The stamp stem 
and the tappet thereon having corrugations on its 
lower face, in combination with a lifting cam having 
projections engaging the corrugations to rotate the 
stem, substantially as described. 


373,108. Evectric Motor, £. Thomson, Lynn, Maas. 
—Filed January Vth, W885. 

Claim.—(1) The combination, with an electric motor, 
of a device acting on the field magnet with a tendency 
opposing the main or field magnetism and with a 
power dependent upon the speed of the motor as 
determined by the load to gradually and directly vary 
the magnetic field in which the armature revolves, as 
and for the pupose described. (2) In an electric motor, 
a field magnet having two sets of coils, one a charging 
set and the other a demagnetising or opposing set, 
having a constant or approximately constant effect 
while the motor is running at any given speed. (3) In 
an electric motor, a field magnet having two sets of 
coils, one of which is a demagnetising set in a derived 
circuit around the motorarmature, and hasaconstant or 
approximately constant effect while the motor is run- 
ning atany given speed. (4) Inan electric motor, the 
combination, with the main or energising field magnet 
coils, of a set of coils opposing the influence of the 





energising coil and arranged in multiple are circuit 
with the armature, and an adjustable artificial resist- 
ance controlling the flow of current in said opposing 
coils. (5) The combination, with an electric motor, of 
a demagnetising coil or helix, a variable artificial 
resistance controlling the flow of current in said coil, 
and a centrifugal governor for operating or adjusting 
said resistance correspondingly with the change of 
speedin the armature. (6) The combination, with the 
field magnet for an electric motor, of an automatic con- 
trolling device actuated by variations in the speed of 
rotation of the motor under varying loads to automati- 
cally vary the strength of the magnetic field in which 
the armature revolves independently of the strength 
of the main circuit current supplied to the motor 
terminals. 


373,145. Dysamo BLecTRIC MACHINE AND ELEcTRO- 
motor, W. Main, Brooklyn, New York. — Filed 
April 18th, 1887. 

Claim.—(1) A ring-armature wound with coils de- 
veloping magnetic poles alternating in polarity as the 
armature is traversed circumferentially, in combina- 
tion with a field magnet extending through the open 
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centre of the armature and having its contrary poles 
disposed adjacent to the armature on opposite sides 
thereof. (2) A ring-armature wound with coils de- 
veloping magnetic poles alternating in polarity as the 
armature is traversed circumferentially, and a com- 





mutator to which the terminals of said coils are con- 
nected, and which is adapted to alternately reverse 
the current in each coil, and to effect successively the 
reversals of current in the successive coils, in combina- 
tion with a field magnet extending through the open 
centre of the armature, and having its contrary poles 

iss adjacent to the armature on opposite sides 
thereof, (3) The combination of a ring armature con- 
sisting of a succession of oppositely wound coils 
arranged in a circle with their axes parallel to the 
axis of rotation, with a field magnet extending through 
the open centre of the armature, and having radia 





pole pieces extending to equidistant points around the 
circumference of the armature, with the poles of con- 
trary polarities arranged in pairs opposite to each 
other, and on 0; posite sides of the armature, the said 
oy of poles being greater or less in number than 
ralf the number of coils in the armature, and with a 
commutator adapted to reverse the current in each 
coil of the armature whenever any pair of poles reaches 
a position opposite thereto, and to again reverse the 
current therein whenever any two successive pairs of 
poles reach positions equally distant therefrom. 
373,369. Automatic Reoutator ror Dynamo- 
ELECTRIC MACHINES, C. D, Jeaney, Indianapolis, 
Jnd.—Filed January 20th, 1887. 

Claim.—The combination, with the commutator 
brushes of a dyn tric hine, of an aut ic 
regulator consisting of a telescopic rod, the sections of 
which are connected by a screw-threaded coupling, a 
shaft mounted at one end in a combined bearing and 
armature located between two sets of electro-magnets 
and a series of wheels which are thrown into contact 
and adapted to revolve said shaft in one direction 
when one set of magnets is energised and to revolve it 
in another direction when the other set of magnets is 
energised, and appropriate electrical connections and 
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switches, substantially as described, and for the pur- 
poses specified. The combination, in an automatic 
regulator for dyname-electric machines, of a vibrating 
shaft A having a friction wheel a on one end, a tubular 
interiorly screw-threaded shaft or nut B having 
friction wheels 4! /2, anda rod having a screw-threaded 
portion fitting inside said tubular shaft or nut and 
engaging with the screw threads therein and connected 
to the rocker arm carrying the brushes at its lower 
end, substantially as described, and for the purposes 
specified. The combination, with a rocker arm 
carrying commutator brushes and a regulator therefor, 
of a connection between said regulator and said 
rocker arm, consisting of a block B2, a bearing block /! 
—mounted on a wrist pin in said rocker arm—fitted 
therein, and a button for securing said bearing block 
in place, substantially as shown and described. The 
combination of a dy lectric machine, an electric 
device fur operating the rocker arin carrying the brush- 
holders and brushes, and an automatic switch for 
energising first one portion and then the other of said 
device, said switch consisting of a pivuotted bar having 
an arm, two springs or contact points between which 
said arm extends, a bar or stop arranged between said 
springs composed of insulating material, and a solenoid 
for operating said pivotted bar, substantially as and 
fur the purposes set forth. 


373,706. Locomotive Driver Brake, G. Westing- 
house, jun., Pittshury, Pa.—Filed August 30th, 1887. 
Claim.—In a brake mechanism, th bination of 
a brake lever pivotted to a fixed fulcrum, a brake 
lever having a floating or movable fulcrum, brake 
heads coupled to said levers, a brake rod coupled to 
the lever having the floating fulcrum, and a pressure 
rod interposed between and bearing against the brake 
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as set forth. In a brake me- 

, the tion of a pair of brake levers 
pivotted at their adjacent ends to a fixed fulcrum and 
a brake rod respectively, brake heads, each coupled to 
one of said levers between its ends, and a pressure 
rod provided with spherical or ball bearings secured 
adjustably upon it adjacent to its ends, and fitting 
sockets in the ends of the brake levers opposite those 
connected to the fixed fulcrum and brake rod, sub- 
stantially as set forth. 


levers, substantially 
ae th re 











Errs's Cocoa,—GRATEFUL aNnD ComrorTIna.—‘' By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of dict that a constitution may by 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may escape many a fatal shaft be 
keeping ourselves well fortified with purp blood and a 
qeceety nourished frame.” — Civil ice Gazette 

ade simply with boiling water or milk. Sold only 
in packets, by grocers, labelled—“‘ James Epps & Co., 
Homeopathic Chemists, London,”—{Apvt.] 
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LOCOMOTIVE TORPEDOES. 





TnEsE weapons have now a recognised place in naval 
armaments; and though we are without practical ex- 
perience of their efficacy in war they must exert a con- 
siderable influence on future operations. Locomotive 
torpedoes may be divided generally into two classes, the 
uncontrolled type of which the Whitehead and Howell are 
representatives, and that class which is directed by means 
of a wire, represented by the Lay, Brennan, and others, 
usually spoken of as controlled torpedoes. The White- 
head is now well known, and great improvements have 
been made since its introduction to the world more than 
ten years ago. The motive power is air compressed to a 
tension of 10001b. per square inch, actuating two screws 
placed one behind the other in line with the longer axis 
of the torpedo. Chiefly by improved machinery due to 
the adoption of Mr. Brotherhood’s three-cylinder engine, 
the speed has been increased from 9 to 26 knots for a dis- 
tance of 600 yards. It cannot be said, however, that this 
increase of speed has been attended with equal improve- 
ment in accuracy, and it is obvious that any tendency to 
deviate, vertically or laterally, is less easily controlled at 
high speeds. Any influence causing the torpedo to roll 
will deflect it from the straight line, and experience has 
shown inaccuracy chiefly results from this action. This 
has not been sufficiently considered in later models, but it 
is evident that the more stability a submerged body pos- 
sesses the less easily will it be inclined and consequently 
deflected. The centre of gravity must be kept as low as 
possible, and if necessary artificial ballast added for this 
purpose. Though at one time a charge of 401b. of gun- 
cotton was considered sufficient to disable any ironclad, 
modifications in naval architecture have shown that this 
effect is not produced under all conditions. The Re- 
sistance experiment demonstrated that even a charge of 
100 lb. of explosive was not irresistible, and general 
opinion seems to be in favour of 150 1b. or 200 1b. in future 
Whiteheads. This must entail a larger weapon, and there 
seems no reason why we should not have such for certain 
vessels on the same reasoning that we arm an ironclad 
with a 100-ton gun and a cruiser with one weighing 5tons. 
The amount of explosive required to disable a corvette 
would have little effect against certain portions of the 
under-water hull of a first-class battle-ship. 

Importance has been attached hitherto to having only 
one pattern of torpedo, and this principle, no doubt, has 
its advantages with all natures of armaments ; but it 
may be carried too far, and we see no valid objection to 
adapting the size of the torpedo to the vessel carrying 
it. Ships are much better protected now against under- 
water attack by extensions in the double bottom and 
cellular system. The principal nations have also adopted 
steel wire nets, projecting about 30ft. from the side, 
and this fact alone is a strong argument for heavier 
charges. An advance should also be made in working 
with higher pressures of air. We appear to have reached 
a limit with steel cylinders for this purpose, but a solu- 
tion may be found in some other material. The German 
bronze torpedoes are much in favour on the Continent, 
and in this country a new process of making copper 
cylinders of great strength by electro-deposition and 
mechanical hardening may give equal, if not better, 
results. We want higher speed in order that the torpedo 
may have in this respect considerable superiority over the 
object armed at. As vessels now travel at 20 knots an 
hour, that superiority should be at least 10 knots. Hence 
we advocate a larger torpedo, that this may be main- 
tained with a heavier charge and greater accuracy. 

When discharged from above-water on the broadside of 
a ship in motion, the Whitehead torpedo is deflected by 
the passing water to an angle the magnitude of which 
depends on the speed of the ship. This deflection varies 
also with the angle which the axis of the torpedo 
has to the keel of the ship at the moment of discharge. 
This complicates the construction of a table of deviations 
for the different speeds of the ship, to enable the true 
course of the torpedo to be predicted towards the 
object. Any torpedo, therefore, not subject to these 
deviations must have great advantage, and in the one 
lately brought out by Captain Howell, of the United 
States navy, he claims that his system ensures the course 
of the torpedo being coincident with the angle at which 
it enters the water. The motive power of this torpedo is 
a cast steel fly-wheel, which is spun to a high velocity by 
an external engine previous to discharge, and is then 
connected to two propellers. The axis of this wheel 
being horizontal, any lateral deflecting force on the 
torpedo produces a resultant force on its longer axis, 
causing it to roll, and this motion is utilised to overcome 
the deflection by a steering apparatus, which automati- 
cally keeps the torpedo in its original direction. Thus, 
if the torpedo rolls to starboard, the helm will be put to 
starboard, and vice vers¢. As soon as the rolling ceases 
the steering mechanism becomes inactive, but until then 
it constantly offers to the deflecting force an opposition 
which in the end overcomes and suppresses it. This 
automatic directive force has been found reliable in prac- 
tice as well as in theory, and it is a feature the value of 
which has not yet been grasped. Not only does it en- 
sure that the torpedo will be free from the various 
deflections due to speed of ship, but also corrects all 
tendency to deviate from its course owing to faults of 
adjustment and other extraneous causes. It is a want of 
reliability in this respect from which the Whitehead now 
suffers in credit and which retards its further develop- 
ment. Until this defect be overcome its use must always 
be attended with doubt as to the result, and the gun will 
remain the predominant weapon. 

One disadvantage of the fly-wheel motor in the Howell 
torpedo is, that the speed is not uniform throughout the 
run, but gradually decreases as it approaches the object. 
This adds to the difficulty of so directing the torpedo that 
it shall arrive at a given spot simultaneously with the 
target whose rate of progress has to be estimated. On 
the other hand, by having the source of power external to 





the torpedo the weight thus saved may be added to the 
charge, while the general dimensions are kept within 
moderate limits. Altogether the Howell torpedo is the 
only one that has been brought forward in the last ten 
years which has any substantial claims to be considered a 
rival to the Whitehead. 

The element of uncertainty, especially in tides or cur- 
rents, attached to the weapons we have been describing, 
led to what are now called controlled locomotive torpe- 
does, which are steered from the shore by means of a wire 
attached to them. Electricity is usually employed for 
this purpose, and in one type, the Sims-Edison torpedo, it 
isalso utilised as the propelling power, being transmitted 
from a dynamo on shore. It is essential that the electric 
conductor should be placed in the torpedo, as otherwise 
the work of dragging it through the water would diminish 
the speed of the torpedo, and cause the breaking of the 
wire at the least check. As the conductor must also be 
insulated, and consequently to a certain extent bulky, the 
amount that can be carried is limited. In the Lay 
torpedo, which is more generally known, electricity is also 
utilised for steering, and experiments in Turkey and else- 
where have given good results in this respect, though the 
speed attained has not hitherto exceeded twelve knots. 
The latest specimen is that brought over from Australia 
by Mr. Brennan, and now adopted by the English Govern- 
ment. It may be considered the best of the controlled 
class by its superiority of speed. Like the Sims-Edison, 
the motive power is on shore, being transmitted by two 
tine steel wires contained on reels in the torpedo, which, 
on being unwound, give motion to the propellers. Mani- 
pulation of these wires also actuates the rudders. 
Electricity is thus dispensed with altogether, and the 
wires not requiring to be insulated do not oceupy much 
space. Hence the torpedo has little to carry beyond the 
charge, and the motive power being on shore, it can be 
increased without difficulty. We are not surprised, there- 
fore, to find that the speed is now considerably over 
twenty knots, which isa great advance upon the original 
torpedo when first brought over to this country. There 
is, moreover, nothing to prevent still further progress in 
this respect. But under any conditions, the most perfect 
controlled locomotive torpedo has but a limited use. To 
be directed some part of it must be seen, and this is 
usually accomplished by a small vertical pole carrying a 
dise by day and a light by night. This can only be kept 
in view for a distance of a mile, and if made more dis- 
tinct affords equal, if not greater, advantage to the 
enemy. A great difficulty is to know the relative position 
of the torpedo and its object when the one is in close 
proximity to the other. It will appear to be in contact 
when there may be two or three hundred yards of inter- 
vening water; but if the vessel is proceeding at the rate 
of ten knots an hour, an accurate knowledge of this rela- 
tive position will determine the result. If this difficulty 
is experienced in clear weather and by day, it must be 
greatly increased at night, when there is only a small 
light with which to guide its movements. By arranging 
the light so as to be visible only to the rear, it will be 
obscured from the enemy when the torpedo is approach- 
ing direct; but we may assume that the steering will not 
be sufficiently constant to prevent deviations of course 
and occasional glimpses of the light escaping to the front. 
The circumstances under which a controlled locomotive 
torpedo can be most advantageously employed are in 
comparatively narrow channels, where the depth of water 
and a strong current preclude the use of submarine 
mines. Any attempt to run past the fortifications might 
be met by such a weapon, though in most cases torpedo 
boats would be of greater value. We have not here 
alluded to the use of controlled locomotive torpedoes 
from ships, because the naval authorities from the 
beginning stated they were quite unsuited for this pur- 
pose. 

Oflicers are strongly opposed to anything which necessi- 
tates an external wire connected to their ship when in 
motion; and their experience with the Harvey torpedo 
showed that it was a source of more danger to them- 
selves than the enemy. It entailed also continuous 
anxiety to keep the towing wire clear of the ship’s pro- 
peller. It was, therefore, abolished. Controlled locomo- 
tive torpedoes are at present in the same category as sub- 
marine boats--scientific playthings, which contain the 
elements of an excellent principle that cannot be carried 
out in practice. In submarine boats it is becoming 
evident that the power of submergence is not the most 
valuable quality, and that the normal condition must be 
on the surface with as near as possible an approach to in- 
visibility. The controlled locomotive torpedo, on the 
other hand, must, to have any practical value, be made 
more clearly visible to the operators, and thus lose the 
characteristic which, according to most people, is essential 
to its success. 








TECHNICAL INSTRUCTION. 





TuHE revived agitation in favour of technical instruction, 
resulting in the passage of the Scotch Technical Edu- 
cational Instruction Act, the introduction of a similar 
measure for England, which was withdrawn and will 
probably be re-introduced this session, compel us to again 
draw attention to a subject of which the public are 
heartily tired, and concerning which there is less known 
and more talked and written than any other. The ques- 
tion, “ What is technical instruction ?” is one which all its 
advocates cannot easily answer. It is popularly supposed 
to be some mysterious means of training their workmen 
possessed by foreign nations, and that through its opera- 
tion foreign industries have reached such perfection as in 
many cases to have wrested our industrial supremacy 
from us; and if we wish to regain it we must follow their 
example and train our workmen in a similar manner. 
This is in no way the case. On the whole we are still at 
the head of the industrial world, and, in the words of the 
manager of large engineering works in Bavaria in conversa- 
tion with the Royal Commission on Technical Instruction, 





“No amount of teaching in Polytechnic Schools can wrest 
from England the mechahical genius which has in all ages 
distinguished her.” The phrase “ technical instruction ” 
seems to have two meanings. On the Continent it i8 
applied to practical workshop training, which is not sb 
easily obtained as here, and for which technical schools 
have been formed as a partial substitute. In this country 
it is generally applied to the theoretical teaching given in 
those schools, and this is the view sometimes taken by the 
Commission on Technical Instruction in their elaborate 
and exhaustive report, which should be carefully studied 
by all interested in educational matters, and the excellence 
and value of which has not prevented it from sharing the 
usual fate of blue books. 

Twenty years ago the great progress in engineering 
and manufactures abroad—as evidenced at the Paris 
Exhibition—gave the first impulse to the question of 
technical instruction. From that time the cry kept in- 
creasing in volume till in August, 1881, a Royal Commis- 
sion was appointed to thoroughly investigate the subject, 
who have made an exhaustive report, which, carefully 
studied, ought to set the question at rest. The Commis- 
sion consisted of Messrs. Philip Magnus, H. E. Roscoe, 
Bernhard Samuelson, John Slagg, Swire Smith, and 
William Woodall. The instructions of the Commission 
were “to inquire into the instruction of the working 
classes in certain foreign countries in technical and other 
subjects, for the purpose of comparison with that of the 
corresponding classes in this country; and into the 
influence of such instruction on manufacturing at home 
and abroad.” After visiting Austria, Belgium, France, 
Germany, Holland, Italy, Russia, Switzerland and the 
United States, the Commission in April, 1884, presented 
their report in three volumes of over 2000 pages, their 
labours being extended by its being necessary to take 
into consideration the general education of the various 
countries, which has important bearings on technical 
instruction and directly upon industry. It is impossible 
to give an idea of the contents of the report, and its 
magnitude is such that few will have the courage to 

ruse it; but in page 448 of our issue of December 2nd 
is a letter from a correspondent giving some account of 
the various divisions. Various notices of the report have 
appeared in the newspapers and technical press, especially 
in those in favour of technical instruction ; but it is 
singular that the conclusions and recommendation of the 
Commission, containing the gist of the matter—and more 
especially their opinion as to whether the foreign system 
of technical instruction should be adopted in this country 
—have been studiously ignored or neglected. These 
conclusions and recommendations will be a surprise to 
many, and cannot be too carefully studied or too widely 
diffused. 

The Commission report :—“It is incumbent upon us, 
in order to maintain the high position which this country 
has assumed in the industrial arts, to take care that our 
managers, foremen, and workmen should, according to 
their circumstances, combine theoretical instruction with 
their acknowledged practical skill ; and in nearly all the 
vet centres are schools of science and art, and their in- 

uence may be traced in the productions of the localities 
in which they are placed. Special schools are also esta- 
blished by employers of labour, and the evidence is emphatic 
as to their economic value. Natural science is finding its 
way surely, though slowly, into the curriculum of our 
older universities, and of our secondary schools, and is 
becoming a predominant feature in the upper divisions of 
the elementary Board Schools of our large towns. There 
are scarcely any important metallurgical trades in the 
kingdom without a chemical laboratory in which the 
raw materials and products are daily subjected to careful 
analysis by trained chemists. 

“Tn dealing with the question of technical instruction 
in this country, our opinion is that it is not desirable 
that we should introduce the practice of foreign countries 
into England without considerable modification. As to 
the higher education of those intended to become pro- 
prietors or managers of industrial trades, we do-not wish 
them to continue their theoretical studies till the age of 
twenty-two or twenty-three at a Polytechnic School, and 
so lose the advantage of practical instruction in our work- 
shops—the best technical schools in the world—during the 
years when they are best able to profit by it. We have 
also in the science classes under the Science and Art De- 
partment a system of instruction for the great body of 
our foremen and workpeople susceptible of improvement, 
but which in its main outlines it is not desirable to 
disturb. 

“Though the display of continental manufactures at the 
Paris International Exhibition of 1878 had led us to 
expect great progress, we were not prepared for so re- 
markable a development of their natural resources, nor 
for such perfection in their industrial establishments as 
we found in France, Germany, Belgium, and Switzerland, 
Much machinery of all kinds is now produced abroad 
equal in finish and efficiency to our own, and in numerous 
instances applied to manufacture with equal skill and 
intelligence. In some branches of industry, especially those 
requiring an intimate knowledge of organic chemistry, 
Germany has unquestionably taken the lead. In the 
construction of dynamo machines at least as much activity 
is shown on the Continent as here. In the construction 
of roofs and bridges, more especially in Germany, accu- 
rate mathematical knowledge has been usefully applied to 
the attainment of the necessary stability with the least 
consumption of material. 

“In whatever degree the technical instruction of our 
continental rivals may have trained them for competition 
with ourselves, much of their success is due to more 
painstaking, more pliancy, and greater thrift, also the 
general cultivation, the knowledge of modern languages, 
and of economic geography possessed by continental 
manufacturers. We have been impressed with the general 
intelligence and technical knowledge of the masters and 
managers of industrial establishments on the Continent, 
who, as a rule, have a sound knowledge of the sciences 
upon which their industry depends, are familiar with 
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every new important scientific discovery, and appreciate 
its applicability to their especial industry. They adopt 
the inventions aud improvements of the world at large, 
thanks to their knowledge of foreign languages and the 
prevalent conditions of manufacture. 

“Great as has been the progress of foreign countries, and 
keen as is their rivalry with us, we are of opinion, as are 
continental mauufacturers, that taking the arts of con- 
struction and the staple manufactures as a whole, our 
people still maintain their position at the head of the 
industrial world. Nearly every important machine and 
process employed in manufacture has been either invented 
or perfected here in the past, and most of the prominent 
new industrial departures of modern times are due to the 
inventive power and practical skill of our countrymen, 
among which are the inventions of Bessemer, ‘Thomas and 
Gilchrist, Armstrong, Nasmyth, Cooke, Wheatstone, 
Fhomson, and others. Machinery made in this country is 
more extensively imported than ever; the best machines 
constructed abroad are in the main, and with few excep- 
tions, made with slight if any modifications after English 
models. In the manufacture of iron and steel we stand 
pre-eminent, and are practically the naval architects of 
the world. Our mechanical journals are industriously 
searched and their contents assimilated abroad. In those 
textile manufactures in which other nations have hitherto 
excelled us, we are gaining ground. [The United States 
Consul at Bradford corroborates this.!| In art manufac- 
tures proper our productions are of surpassing excellence, 
though this may be due in a certain measure to the 
employment of skilled workers trained in foreign 
countries. - 

“The beginnings of the modern industrial system are due 
in the main to Great Britain. Before failures had time 
to take root abroad, the great wars of the early part of 
the century absorbed the energy and dissipated the 
capital of continental Europe. For many years after the 
peace we retained almost exclusive possession of the 
improved machinery employed in textile manufactures. 
By various Acts of the last century, not repealed until 
the early part of the present reign, it was penal to enlist 
English artisans for employment abroad, and to export 
spinning machinery to foreign countries. Thus when 
continental countries began to construct railways and to 
erect modern mills and mechanical workshops, they found 
themselves face to face with a full-grown organisation in 
this country almost sealed to those who could not obtain 
access to our factories. 

“ To meet this stateof things foreign countries established 
technical schools, and sent engineers and men of science 
into England to become teachers of technology in them. 
Technical high schools exist in nearly every continental 
State, and are the channel for the instruction of the 
technical directors of industrial establishments, and the 
success which has attended the establishment of manufac- 
turing establishments, engineering shops, and otber works 
on the Continent, could not have been achieved to its full 
extent in the face of many retarding influences but for the 
system of high technical instruction in these schools. 
With one exception, all these schools have been created, 
and are almost entirely maintained, at the expense of the 
several States, the very low fees of the students consti- 
tuting only a very small part of the total income. The 
buildings are palatial, the laboratories and museums costly 
and expensive, and the statf of professors so numerous as 
to admit of the utmost subdivision of the subjects 
taught. 

“Lhe creation abroad of technical schools for boysintend- 
ing to become foremen is of much more recent date than 
that of the Polytechnic Schools; and up to the present 
time foreign foremen have not generally been technically 
instructed, but, as in England, are men who by dint of 
steadiness, intelligence, and aptitude for command and 
organisation, have raised themselves from the position of 
ordinary workmen. 

“For the technical instruction of workmen outside of the 
workshop the resources of continental countries have 
hitherto been, and are still, very much more limited 
than has been supposed. In several of the more impor- 
tant industrial centres of the Continent there are 
societies having for their chief object the development 
of technical education among workmen by means of 
lectures, and establishing schools and museums of tech- 
nology. These societies are supported mainly by the 
merchants and mauufacturers of the district to which 
their operations are restricted. But though these 
societies assume various names, and, with varied objects, 
are very numerous, their sphere of action is very limited, 
and the facilities they offer for evening instruction are 
far inferior to those at the disposal of our own country- 
men. No organisation like that of the Science and Art 
Department or of the City and Guilds Institute exists 
in any continental country, and the absence of such 
organisations has been lamented by many competent 
persons we came in contact with abroad. 

“In two very important respects the education of a 
certain number of persons employed in industry abroad 
is superior to that of English workmen ; first, in the 
systematic instruction in drawing given to adult artisans, 
more especially in France, Belgium, and Italy ; secondly, 
as to the general diffusion of elementary education in 
Switzerland and Germany. In the evening schools of 
North Germany—Fortbildungschulen—the studies of 
the ordinary elementary schools are continued, the 
further instruction being confined mainly to book-keeping 
and rudimentary mathematics, with some notions of 
natural philosophy. In the evening schools of the same 
class in South Germany the instruction is of a more 
technical character. [In some States attendance at these 
schools for two years is compulsory. ] 

“The report of the assistant Commissioner who visited 
the United States assigns greater influence on American 
manufactures to the general education of the American 
people derived from their common schools than to their 
technical schools, the importance of which is becoming 


1 Tue Enoineer, January 14th, 1887, p. 21 





universally recognised by those engaged in mechanical 
engineering, and in metallurgical and manufacturing 
establishments of various kinds. Apprenticeship has 
almost ceased to exist, and boys are not valued in machine 
shops. 

“For the education of capitalists who will take the 
general, as distinguished from the technical, direction of 
large establishments ample time is available, and they 
have the choice between several of our modernised 
grammar schools, to be followed by attendance at the 
various colleges where science teaching is made an essen- 
tial feature, or the great public schools and universities, 
provided that in these latter science and modern languages 
should take a more prominent place. In the case of the 
smaller manufacturers and practical managers of works 
sound knowledge of scientitic principles have to be com- 
bined with the practical training of the factory, and the 
time appointed to theoretical instruction will generally 
be more limited. How this combination is to be carried 
on will vary with the trade and circumstances of the in- 
dividual. in those cases in which theoretical knowledge 
and scientific training are of prominent importance, the 
higher technical education may with advantage be ex- 
tended to the age of twenty-one or twenty-two. In the 
case of those who are to be managers, where early and 
prolonged workshop experience is all important, the 
theoretical training should not extend over the age of 
nineteen, when the works must be entered, and the 
scientific education carried further by private study or 
such other means as do not interfere with the practical 
work. Many colleges have arranged their courses to 
meet these requirements, and some have workshops for 
the purpose of familiarising the students with the use of 
machine and hand tools. tis to be regretted that nearly 
all these institutions suffer from the want of adequate 
funds to enable them to provide such a statf of pro- 
fessors as is necessary for the proper subdivision of the 
various subjects taught, and for the equipment of 
museums, apparatus, and laboratories of the various kinds 
essential to the practical instruction of the subject. In 
this respect the provision in this country compares most 
unfavourably with that of the universities and Poly- 
technic Schools of the Continent, in spite of recent muni- 
ticent benefactions. 

“The best preparation for technical study is a good 
modern secondary school such as the Manchester Grammar 
School, the Bedford Modern School, and the Allan Glens 
Institution at Glasgow. Unfortunately our middle 
classes, compared with those of the Continent, sutfer for 
want of a sufficient number of such schools. There are 
still endowments of over £200,000 a-year which have not 
been dealt with by the Charity Commissioners who have 
succeeded to the functions of the Endowed Schools Com- 
missioners. The existing endowments are very unequally 
distributed. In many of the large manufacturing centres 
there are no resources, private enterprise is inadequate to 
do all that is required in establishing such schools, and 
we must look to some public measure to supply this, the 
greatest defect in our educational system. 

“Tn the great mass of our working-population who must 
begin to earn their livelihood at an early age, and from 
whom our foremen will be mostly selected, it is essential 
that instruction in the rudiments of the sciences bearing 
upon industry should form a part of the curriculum of 
the elementary schools, and that instruction in drawing— 
and more especially in drawing with rule and compass— 
of a character likely to be useful to them in their future 
occupations as workmen and artisans, should receive far 
greater attention than at present. 

“In the United Kingdom at least one-half of the cost 
of elementary education is defrayed out of Imperial 
funds, and the instruction of artisans in science and art 
is almost entirely borne by the State. Hence it will be 
necessary to look in the main to local resources for any 
large addition to the funds required for the further deve- 
lopment of technical instruction in this country. 

“The Commissioners recommend sundry additions, 
alterations, &c., in elementary schools, and an extension 
of the classes under the Science and Art Department; 
that ancient endowments be applied to secondary and 
technical education, and that local authorities be em- 
powered to maintain, establish, and contribute to secon- 
dary and technical, including agricultural, schools and 
colleges; that it be made a condition by employers of 
young persons, and by the trade organisations in the case 
of industries for which an acquaintance with science or 
art is desirable, that such young persons requiring it 
receive instruction therein either in schools attached to 
works or groups of works or in such classes as may be 
available, the employers and trade organisations in the 
latter case contributing to the maintenance of such 
classes.” 

No clearer or more emphatic condemnation of the cry 
for technical instruction, or proof that it was baseless and 
hollow, got up by interested persons for their own pur- 
poses, and that too much attention had been paid to it, 
can be found than the report of the Commission for 
which the advocates of technical instruction are chiefly 
responsible. The report shows that the foreign system of 
technical instruction is not required here, being an attempt 
to provide abroad the instruction obtained in our work- 
shops; that the State educates those classes almost gratu- 
itously who in this country are expected to educate them- 
selves; that the opportunities for technical instruction 
enjoyed by our artisans are superior to those of the Conti- 
nent; that we are still at the head of the industrial 
world, and are likely to continue; and that the strides 
made by foreign nations are to be ascribed to other causes 
as well as technical instruction. 

The only attempts to give effect to the report of the 
Commission are the passage of the Technical Instruction 
Act for Scotland, by which School Boards are empowered 
to establish technical schools in their districts, and the 
introduction of a similar measure for England. ‘The only 
result of these measures will be an increase in the School 
Board rates and in the number of officials in the Science 
and Art Department. The reputation of South Kensing- 
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ON THE CONSTRUCTION OF FURNACES FOR 
BURNING LIQUID FUEL. 
No. IL 

Value of gas furnaces.—Gas furnaces undoubtedly give 
better results than hearth-fires. ‘The distribution of the 
fuel by using it in gas form, and subdividing it in 
burners, has been well carried out by Foot, as welt as by 
Dorsett. Sutlicient air supply is easily procured, and 
thus good combustion is insured. The efficiency of gas- 
tires, trom the point of view of performance, is theretore 
beyond doubt. ‘The disadvantages which have prevented 
them from being generally adopted are to be found in 
their being too complicated, and consequently entailing a 
great capital outlay. Another disadvantage 1s the danger 
arising from gas-furnaces, for the temperature of vil 
vapour is about three times as high as that of steam at 
the same pressure; so that the walls of the retorts have 
to be strong to an enormous degree, and are not 
safe. But the chief fault of the gas furnaces is the 
rapid stopping up of the supply pipes, owing to the resi- 
duals not vaporising. This caused suspension of working 
very rapidly in the case of Dorsett as well as of Foot. 
These disadvantages have outweighed the few advantages 
gas furnaces possess over hearth-tires, and have prevented 
them from coming into use, without reference at all to 
the question of the high working expenses during the 
present state of prices. 

(c) Spray fires.—The latest methods of burning liquid 
fuel are all on this principle. The oil is divided into 
small sprays by a steam and air jet, and is then nearly com- 
pletely burnt up in a vaporous condition by means of the 
introduction of air. ‘This air is generally introduced by 
the draught caused by the jet, and the oil is supplied 
from a tank above; in the case of ships, however, it is 
pumped up from the hold below. The combustion is so per- 
tect that scarcely any smoke is generated. Indeed, Engler! 
says of these fires that there is a special charm avout 
their chimneys, which produce no smoke, and only give 
forth trembling gases. But he says that the oil residue 
in locomotive boilers is not so smokeless or free from 
smell. During the railway journey between Tiflis and 
Baku he noticed smoke and smell, though these were 
not so strong as in the case of German locomotives. It 
is, of course, possible that these locomotives are not pro- 
vided with the latest system of spray-firing. The tem- 
perature attained by these fires is so high that it is found 
stone, or else deflect the flames from them. The oils are 
divided into minute sprays by means of sprinklers, the 
necessary to protect the sides ot the fireboxes with fireproof 
arrangement of which ditferentiates the various systems 
in the following classes :—(e) slit-sprinklers, (7) pipe- 
sprinklers, and (gy) nozzle-sprinklers. 

(e) The slit-sprinklers—Lenz’s old slit-sprinkler (see 
Figs. 22 to 29) was first used in 1870, and is probably the 
best known on the steamers of the Caspian and the lower 
Volga. Two pipes lead to the sprinkler in the fire-door. 
The upper pipe introduces the oil, the lower one the 
steam. ‘The sprinkler is of cast brass, and divided in two 
halves by a partition A—Fig. 25—soas to prevent theinter- 
mixture of the oil and steam. The partition terminates 
in front in a tapering tongue b, in the filed grooves of 
which—see Fig. 26—the oil tlows out to be blown away 
in separate thin sprays by the steam that streams out 
from underneath this tongue. The intervals between the 
sprays of oil serve to facilitate the access of air. The flow 
of oil and steam is regulated by the circular slides C C— 
Figs. 24 and 25—which are pressed by spiral springs 
against the inner walls of the cylindrical sprinkler. A 
spigot fastened excentrically in the axle of the spindle D 
grasps each slide. ‘lhe spindles D are firmly packed at 
E against the partition and terminate outside the sprin- 
kler with a square section, so that they can be turned by 
keys, and can thus effect the displacement of the slides. 
Should the flow of the oil-residue be stopped up the 
oil-pipe is shut off, and the tap F is opened, and the 
tongue-openings are then blown through. When a 
thorough cleaning is necessary, the cover G is unscrewed. 
Figs. 28 and 29 represent a Lenz sprinkler fitted into 
the fire-door of a marine boiler. It revolves round 
its own supply-pipes, so that the door can be opened 
and shut without being interfered with by the sprinkler. 
On lighting the fires the sprinkler has to be turned 
out ot the fire-box and lighted separately so as to 
avoid explosion inside the fire-box, of which mention will 
be made later. The old Lenz sprinklers did not give 
satisfactory results, as the flame, which was kept well 
together, destroyed the walls and ends of the pipes. As 
the fire-box was not uniformly heated all over by the flame 
combustion was imperfect. Considerable soot formed 
which had to be cleaned out frequently, and this caused 
avery poor duty to be yielded per indicated horse-power 
per hour, requiring as much as 3 to 3 kilogs. of mineral 
oils, The slit-sprinkler of Kérting—Figs. 30 and 31-— 
was made in 1872 and worked with air, which was com- 
pressed in a specially constructed steam jet apparatus. 
The compressed air was conducted into the sprinkler by 
means of tubing and was divided by a partition into two 
flat currents, above and below which the slits for the oil 
were placed. Fig. 31 shows the mouth of the sprinkler, 
full size; it will be seen that the slits are very narrow, they 
get frequently stopped up. The sprinkler could not be 
cleaned without bemg taken completely to pieces, which 
entailed considerable delay, for which reason Korting 
introduced the pipe and nozzle-sprinkler, to be described 
further on. ‘The new slit sprinkler of Lenz*—Figs. 
32 and 33—is furnished with a circular opening round 
the cylindrical chamber, instead of a straight slit. This 
ensures a circular flow of the oil spray. The slides CC 
are also made cylindrical and are movable backwards 
and forwards in the chamber. For this purpose 
grooved excentric rings F, are placed round the spindles 
~ 1. Engler, ‘Das Erdél von Baku ” (Mineral Oil of Baku), p. 88. 

2 Engler ‘‘ Das Erdél von Baku " (Mineral Oil of Baku), p. 37. 
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DD, and are run along a groove shown in Fig. 33, in 
the centre of the slides CC. The tongue is also altered with 
aview to obtain a broader fiame,as will be seen from Fig. 32, 
but the rest of the arrangement of the sprinkler remains 
thesame. This improvement was introduced some fifteen. 
or twenty years ago, and was specially adapted for marine 
boilers and locomotives, _Through its- introduction the 
usefulness of Lenz’s sprinkler was enormously increased, 
although it made it rather dearer and more complicated. 
The slit sprinkler of Artemev®—Figs. 34 to 39—became 
generally known towards the end of 1878. It is simpler 
than Lenz’s new sprinkler, and consequently much 
cheaper. The difference consists chiefly in the regulation 
of the supply of oil and steam, which is done by ta 
instead of cylinders. The steam and oil are conducted in 
separate pipes to the semi-circular slit, the tongue of 
which is formed by a disc sharpened at its edge. This 
disc, with its cover, is held in the sprinkler by a single 
screw. The apparatus is bolted to the boiler by means 
of the two castings A A—Fig. 37—in which it can revolve. 
Should the slit get stopped up the blow-cock B is opened, 
and the cock regulating the oil supply is closed ; should 
the entire apparatus get dirty it can be taken to pieces 
and cleaned in a few minutes, being previously turned 
out of the fire-box and the screw of the cover being taken 
off. This can be done so quickly that the steam need not 
be stopped fora moment. Next to its cheapness this is 
the chief advantage of Artemev’s apparatus. The slit 
sprinkler of Karapetov‘—Figs. 40 to 44—has been re- 

arded as one of the best, and was used more especially 
for locomotives. It resembles those described above that 
are fixed to the boiler with movable pipes, but it has ‘the 
advantage of directing the flame on to a fire-proof brick 
hearth—Fig. 43—which attains a very high temperature, 
and ignites anyedrops of oil that may have been uncon- 
sumed. The apparatus is composed of a central body and 
three canals ; the upper canal conducts oil, the central 
air, and the lower steam. The ends of the sprinkler, 
which have oil and steam supply pipes, are secured to the 
central body, Fig.42. Thesteam jet leaving the slit draws 
the air through the central canal and brings it to bear 
on the particles of oil to be consumed and favours their 
complete combustion. The supply of oil is regulated by 
a slide A, with a spindle B, es a hand wheel C, whereas 
the steam is regulated by a cock or valve. Two screws 
D D prevent the slide A from slipping back. For pur- 
poses of inspection and cleaning the sprinkler is brought 
into the position indicated by dotted lines in Fig. 43. 
Even this apparatus uses so much oil per horse-power per 
hour that it can only be adopted when the fuel is pro- 
curable for next to nothing. The slit-sprinkler of 
Brandt®—Figs. 45 to 48—which was introduced in 1880 
for locomotives, but can be applied to torpedo boats, is the 
most complete apparatus of its kind, inasmuch as it en- 
sures a circular outflow of the oil, and produces a fiame 
which fills equally the whole fire-box. The oil flows 
through the central pipe into the sprinkler—Fig. 45—and 
passes into the larger upper part A of the exit chamber, 
whichis dividedinto two compartments by the tongue disc, 
the steam being introduced into the lower and smaller sec- 
tion of the same chamber. Theupper endof the oil-pipe has 
a socket furnished with the slots B B, which can be moved 
to the canals C C on unscrewing the cap D, by which 
means the distribution of oil can be regulated. The oil 
flowing through the channels C C enters the compart- 
ments F F—Fig. 46—formed by the ribs E E of the 
tongue discs, and leaves the exit chamber in separate thin 
rays through the orifices G G. On its exit the oil is 
seized by the steam-jet leaving the lower exit chamber, 
and vaporised. The supply of oil and steam is regulated 
by cocks. The sprinkler is fastened to the ordinary fire- 
bars, which need not be removed, a great advantage. 
The circular flame is blown upwards by the air entering 
under the fire-bars, which is drawn up by the chimney 
draught, and circulates round the walls of the fire- 
box in fairly equal proportions. A disadvantage of this 
sprinkler is its difficulty of access. This may necessitate 
cutting off steam entirely should cleaning be wanted. 
The slit-sprinkler of Jensen® was experimented with 
in 1883 by the “ Forges et Chantiers de la Méditerranée ” 
in Marseilles, with the result that it was fully demon- 
strated that liquid fuel could be successfully employed for 
the Russian torpedo boats of the Black Sea. The 
sprinkler represented in Figs. 49 to 52 requires no 
further explanation, except that the original mouth-piece 
A, which allowed the parallel exit of the oil and steam 
jets, had to be altered, as no regular combustion was pos- 
sible with it. The alteration consisted in making the 
steam and oil jets meet at an angle of 45 deg., and in 
removing the partition at the mouth; this was most suc- 
cessful. The cock B was in connection with a manometer 
for the purpose of observing the steam pressure necessary 
for the vaporisation of the oil. This cock, which regulated 
the supply of oil, had the gearing E, the air and steam 
supply cock the gearing D. 

Value of slit-sprinklers.—All slit-sprinklers have great 
disadvantages, amongst which, however, the waste of oil 
and steam which they entail are foremost. An average 
oil consumption of 3 kilogs. per horse-power per hour, 
and the fivefold or sevenfold evaporation—which is the 
highest attainable according to experiments by Nobel and 
Julishambarov—render the use of this system out of the 
question in any but oil regions. The consumption of steam 
is on the same scale, and reaches about 6 or 8 per cent. of 
the steam generated by the boiler. A compound engine 
of 100 indicated horse-power, which consumes hourly 
10 kilogs. of steam per indicated horse-power, would entail 
for the working of the sprinkler a consumption of steam 
in twenty-four hours of 10 x 100 x 24 x 0°08 = 1920 kilogs., 
or nearly two tons a-day. Moreover, as salt water can only 
be used when, as in the case of the Caspian Sea, the salt 
is present in very small proportions—1°4 per cent.—and as 
it is impossible to carry fresh-water for the sprayers 
use, these sprinklers are only applicable in cases where 
steamers are always in fresh water, like the Volga 

3 Engineering, 1883, i., p. 577. ; 


: 4 Engineering, 1883, i., p. 577. 
5 Engineering, 1883, i., p. 600. 


6 Morskoi Sbornik, 1884, No. 1. 





steamers, for instance, or in waters like that of the 
Caspian. In the Mediterranean, for instance, where the 
proportion of salt is 4 per cent., a steamer fitted with 
liquid fuel slit-sprinklers would necessitate continually 
blowing off four-fifths of the water in the boiler; this 
would mean 6°4 per cent. of the entire fuel consump- 
tion. On the Caspian, however, no more than 1°5 per 
cent. would be thus blown off. Another great disadvan- 
tage arises from the continued stopping up of the slits. 
This is caused by sand and other impurities in the oil, 
and produces intermittent combustion. It has been found 
necessary in these cases to have two sets of sprinklers in 
the same fire, so as to prevent a stoppage when cleaning 
becomes suddenly necessary, or to work them alternately. 
Further, it is of frequent occurrence that, owing to strong 
draughts or sudden gusts of wind, these sprinklers are 
blown out. This causes an accumulation of carbonised 
oil residue in the slots, and the entire apparatus has to 
be taken to pieces and thoroughly cleaned before it can 
again be worked. A worse feature, however, is the 
sudden cooling of fire-walls, caused by the extinction of 
this flame ; the temperature being very high the walls 
are expanded, a sudden extinction causes their contrac- 
tion, and thus leaks are of constant occurrence, especially 
in the pipes. But a good many of these very serious 
drawbacks are overcome by the spray-fires to be con- 
sidered in the next paper. 
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Correspondents. ] 








HEAT ENGINES, 


Sir,-—With reference to the question by Professor R. H. Smith, 
as to why the air-pump A of the Hargreaves thermo-motor does 
not draw air from the ends of the tubes in the vessel B, there 
appear to me to be two very full and sufficient reasons: (1) Because, 
as from these ends are discharged the waste products of combus- 
tion, they are evidently not the right source of supply for the 
furnace. (2) Because not merely is the object to obtain cool and 
not hot air, to secure as great a range of pressure as possible by the 
agency of heat, but because a little thought will make it evident 
that the air, being hotter after compression in the pump, would 
return to the outside of the tubes from the inside of which it came 
in a condition to supply and not receive heat from them ; thus the 
whole arrangement would be reversed. The final result seems 
obvious. 

No one would dispute the conditions to be aimed at for efficiency 
in a heat engine as stated at the end of the same letter, but it 
seems as if the arguments leading up to that statement tended in 
the opposite direction. After saying that the efficiency of an 
engine whose indicator diagram is made up by a pair of adiabatics 
crossed by a pair of isothermals is higher than that of any other 
engine working between the same ten)perature limits, the writer 

on to remark:—“‘There is no reason for calling this par 
excellence the ‘theoretically perfect’ engine.” Yet this is the 
engine giving the highest attainable results in the transformation 
of heat into work. This transformation is recognised by engineers 
as the basis upon which the question of ‘efficiency’ shall be 
considered ; al inaeent as are the other conditions mentioned 
—such as conditions of pressure and volume, or even expense and 
bulk of machinery—the measure of perfection in a heat engine is 
universally regarded as depending upon the work obtained from a 
given expenditure of heat. Any attempt to change this standard 
of ‘efficiency’ would introduce the very confusion which Professor 
Smith is anxious to remove. H. 8. HELE SHaw. 

University College, Liverpool, Feb. 7th. 





Str,—Professor Smith seems very clever at making impromptu 
criticisms and then retracting them, for there are at least three 
retractations in his last two letters. Would it not be better to follow 
the rule of ‘‘ be sure you are right, then go ahead.” It would save 
much needless writing, first to himself, and secondly to those who 
take the trouble to correct him, to say nothing of economising 
the space of your columns, What made him ask such a question 
at all about where I ought to draw the air from? Why should 
the air be drawn from anywhere else than is shown in your illus- 
tration, except it might be from outside the building, where the 
air might be cooler? In your issue of the 3rd inst. he kindly says 
that he ‘‘does not wish to criticise its construction adversely.” 
For this act of consideration I am greatly his debtor. Respecting 
the diagram and formula, I must frankly own he has a great advan- 
tage over me. I have a hazy sort of notion of what he means, but 
he states it so indistinctly that I fear he may retract again, or else 
charge me with misunderstanding his meaning, and I have a great 
objection to wasting time in fighting a retreating shadow. He 
objects to heating the entering fluid in the regenerator by passing 
it over a series of successively hotter and hotter surfaces, and cool- 
ing the exhaust by passing it over a series of successively colder 
and colder ones, but never hints how it is possible to do other- 
wise, unless he has some secret means of reversing the law of heat 
exchanges. When he has got that he is only one step from per- 
petual motion. I may possibly have misjudged his meaning in 
this. If so, let him so state it, that one can get some grip at what 
he really does mean. 

To ‘‘W. S.” I maysay it took a great many other things, besides 
thefreezing machine, to lead up to the thermo-motor, which is, as he 
says, the same problem inverted and placed higher up on the thermal 
line. As a youth I took part in the excitement caused by Ericsson’s 
experiments, and the problem has haunted me ever since. As I 
never had any confidence in any sort of ‘‘ genius ” except that of 
hard careful work and study, I have for many years hunted up 
every scrap of information I could get on the subject, especially 
noting any mistakes, failures or misfortunes of Stirling, Ericsson, 
Cayley, and some scores of others—not for the sake of carping at 
them, but for the instruction they afforded. But all this did not 
save me from making blunders of my own whenI got upon new 
and untrodden ground, or prevent me from having a long and 
costly apprenticeship. I must own it took me an unconscionable 
length of time to get the work done, and my only excuse is, I could 
not help it though I tried my best. 

The temperatures which “ W. S.” inquires about vary with the 
amount of work, quantity of fuel injected, whether the motor is 
working with the main valve open or throttled, &c. A common 
result would be about as follows: —Air pump delivery, 160 deg. F.; 
after passing through saturator and superheater, deg.; after 
pas regenerator, 1000deg.; during combustion, 2000deg. to 

00 deg. or over; at exhaust valve after leaving regenerator, 
340 deg.; after passing through superheater and saturator on its 


50 per cent. of the heat into the water and is lost, in the 
thermo-motor not more than one-fourth of the above, or, say, 124 
r cent., is conducted through the liner. This heat is not lost, 
owever, but used in forming steam. The steam passes along with 
the air used for combustion, and as it is heated to redness before 
coming in contact with the fuel, it does not interfere injuriously 
with combustion, while it serves to moderate the temperature and 
greatly increase the duty. 

It would only fatigue your readers to recite the difficulties 
encountered, but I may say that I started with the resolution to 
get the highest possible temperature in the working cylinder, or 
rather the combustion chamber, and to that I have dex through- 
out, moderating the temperature only by the steam given off by 
the water jackets and the vapour diffused in the saturator, 

The problem was to use these high temperatures with safety, 
and yet keep the valves, packing rings, and all other parts “> 
to pressure strains or friction at practicable temperatures. This 
has been accomplished in such a manner that though the tempera- 
ture differences are wider than any other heat motor whatever, 
and consequently with a greater economy of fuel, these parts are 
really cooler than in an ordinary compound steam engine, and are 
consequently no more subject to wear and tear. 

The motor is stopped at present pending the replacing of a 
faulty casting, which I expect will be replaced in a few days. I 
have no doubt Mr, Adair will gladly show the motor to “‘ W.5.” as 
soon as it is ready to work again. J. HARGREAVES. 

Widnes, February 13th, 


THE R.A.S.E, ENGINE TRIALS, 


Sm,—If anything could cause surprise in this unscientific 
country, it is that Professor Unwin should have written the 
remarkable letter which appears in your last impression. It 
manifests a complete ignorance of the nature of the whole contro- 
oem d | and a total want of grasp of the nature of the problem to be 
solved, 

Professor Unwin occupies most of his letter with an enumeration 
of the principles of the mode of action of a brake, which is about 
as useful to those concerned as a letter teaching Professor Unwin 
how to solve a simple equation would be to him. Engineers know 
all that Professor Unwin has said. We understand quite clearly 
that the effect, so far as the engine is concerned, is just the same 
as though it were winding the weight out of, say, a coal pit, albeit 
the weight is-not raised at all. There is no mystery, or problem, or 
puzzle, about all this. No one has written to THE ENGINEER on the 
subject. It is quite foreign to the existing controversy, and in so 
far quite useless. 

When we come to Professor Unwin’s third paragraph we come 
also to a statement which does not include all the facts. Writing 
about the reaction at the end of the compensating lever, he says, 
“the reaction is a function of the tension in the strap.” As a 
fact, it is this, and something more, and the something more 
is the vital point in the whole problem. The reaction at the 
end of the lever is a function of the tension in the strap and of the 
load on the brake, and the question is, how much of it is due to the 
load, and how much is due to the tension ; and for this reason neither 
Professor Unwin, nor anyone else, can say what is the co-efficient 
of friction between the blocks and the wheel rim of an Appold 
brake. The greater the load the greater the stress, which I shall 
call x, produced by the load acting on the levers and forcing them 
against the stops ; also the greater the load the greater must be the 
tension on the belt to obtain the friction necessary to carry that load, 
and this tension will cause a stress which I shall call y. 

When the brake is at rest the stress on the stups will be obviously 
x+y. What willit be when the engine is running! The load is then 
carried by the engine, and presumably does not act to set up any 
stress through the compensating levers. On this point opinions 
expressed in your correspondence columns differ. I hold that the 
brake load no longer sets up a stress, and that only the stress due 
to y can exist. . 

But on what does y depend? It depends on the pull on the tail 
rope end of the brake. On this point Professor Rankine and Pro- 
fessor Kennedy are unanimous. Indeed, it stands to reason that 
there is no other way in which a stress on the stops against which 
the compensating levers rest can be set up. The tail rope pull can 
be calculated by the logarithmic spiral method ; but it is obvious 
that this does not apply when the engine is standing ; consequently 
I maintain—Professor Unwin to the contrary notwithstanding—that 
the conditions are entirely different when the brake is running and 
when it is standing. If Professor Unwin will put a bar under the 
spoke of a brake wheel, and then screw up the brake strap until 
the brake load is supported by the friction between the blocks and 
the wheel rim, and will then start the engine, he will tind that the 
grip of the brake is so much too tight that but for the compen- 
sating levers the load would be whirled round the brake wheel. In 
other words, he will have to slack out the brake screw. Why is 
this! Static friction is greater than dynamic, and so he ought to 
have tightened the screw instead of slacking it off. 

If Professor Unwin can say for any particular brake what the 
pull is on the tail end of a brake strap, load and tension being 
given, he will do more than I can. 

Furthermore, Professor Unwin, when writing about moments, 
appears to have entirely overlooked the fact that considerable dif- 
ferences in the stress on the stops may be made by cranking the 
levers. If this be so, what becomes of his calculations about 
moments. 

Again, I maintain still, as I always did, that the operation of the 
brake in practice is dynamic; that the load is continually in motion, 
through small ares struck not from the centre of the brake wheel, 
but from the stops against which the compensating levers rest. 
It has been pointed out to me that this could only be true if the 
compensating lever were horizontal, and I am willing to admit that 
there is force in the objection; but the very nature of the action of 
the compensating lever is such that the point of suspension of the 
weight cannot vibrate in an arc mathematically coincident with the 
rim of the brake wheel; and this being the case, entirely erroneous 
results will be obtained if the stress on the stops, multiplied by its 
moment, be deducted from the brake load multiplied by its moment 
If Professor Unwin doubts this, let him calculate the indicated horse- 
power, and we wh it with the brake loads from the diagrams and 
particulars you have published. A. 5. 

Westminster, October 11th. 





CERTIFICATES FOR ENGINEMEN, 


Sir,—I beg permission to draw your attention to the fact 
of the ‘‘ Boilers Bill” being referred to a Select Committee of 
the House of Lords, and that, with the assistance of sixteen 
experts, some short Act of Parliament may be passed, no doubt in 
respect to reducing the ber of boiler explosions to a minimum, 
As I have taken some considerable interest in the education of 
enginemen, and also in the matter of certificates to be held by 
them, perhaps you will kindly allow me to state what in my opinion 
ought to be done to reduce boiler explosions to a minimum. First 
of all, boiler inspection by a Government official will not, I think, 
accomplish that end. For where will such an inspection commence? 
If the Government is to take that responsibility, the inspection 
should commence with the plates, either at the forge or boiler shop, 
and again when the boiler is tested; and, to say nothing about 








way to final exhaust, 180 deg. to 200deg. The temperature of 
2500 deg. is mean temperature of all the fluid between the working 
valves and the face of the piston, including passages, regenerator, 
and combustion chamber space. The temperature of the flame 
cannot be stated with any approach to certainty. It is a clear white, 
and hot enough to fuse refractory fireclay if placed where the 
heat is most intense. The same temperature exists in the gas 
engine, but to prevent injury to the surface a liner is used in con- 
tact with water to keep it cool. Inthe thermo-motor the liner is 
kept hot by non-conducting material, but not allowed to get so hot 
as to damage the metal. Hence, while in the gas engine 48 to 





passing the design of an intended boiler, all this work and super- 
vision is totally outside the question which ought to form the gist 
of the inquiry. The question is, what has caused so many boiler 
explosions and loss of life? A very satisfactory answer to this 
= question, with illustrations of the effects of explosions, is to 
‘-be found in Mr. Marten, C.E.’s book on “Boiler Explosions,” 
published by Messrs. Spon and Co., London. 

This work, with only,an hour’s study, will prove to anyone 
beyond a shadow of doubt that the majority of boiler explosions 
are due to corrosion, old age, and wilful overloading of the safety 
valves. When a boiler winds up its existence with a dreadful 
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disaster from either one or all three of these causes, we mivy say it 
is primarily due to inéompetency on the part of the attendant.) It 
follows that Government inspection of boilers will have to follow 
the boilers up from the beginning to the end of their existence to 
»revent them exploding. So much for Government inspection of 
Collers, and the obvious expense attending it. 1 am of opinion, 
then, that the proper course to pursue is to go direct to the roots 
of the evil, and deal with the men who blow boilers up through 
gross ignorance and want of care in allowing corrosion to extend 
to such a degree as to endanger the lives of the people working in 
the vicinity of boilers, 

There are thousands of men in charge of boilers who are totally 
in ignorance of the tremendous ye in their hands, and sad to 
say many of them die through their want of knowledge, and 
others live to see the building surrounding the boiler in ruins, at 
which they yaze with open mouths, wondering wherever the power 
came from. ‘Think you if we were to ask every engineman 
—stationary—who read the full account of the Peleail boiler 
explosion it he had examined the bottom of his boilers since read - 
ing the shameful story, we could find one in a thousand who would 
say, ‘‘ Yes I examined mine at once.” I doubt it. The plan I 
propose to produce a better state of things is this :—Every man in 
charge of a boiler to hold a Government certificate of competency. 
The candidate to procure a testimonial from a firm of engineers 
and boilermakers, testifying as to his fitness for a specitied charge, 
and then to present himself for an ordinary elementary examina- 
tion before a Government examiner; and if his answers were 
satisfactory the certificate to be sent to the firm who recommended 
him for their signature, say in one corner; that done, returned, 
and signed by the Government inspector, we shall have a man in 
charge of a boiler whom no one can doubt as to his fitness ; and if 
anything happened to bis boilers of a serious nature, we can say 
that all had been done to prevent it. Kindly allow me to draw 
your attention to this plan, as by it no man can have charge of a 
oiler except through the recommendation of a firm of engineers 
and boilermakers. The outcome of this scheme must be that 
young fitters, Xc., will give more attention to the boiler depart- 
ment for the purpose of going in for the certificate and getting out 
of the shop into a more congenial employment, and in time we 
shall have a first-class body of Cortificated enginemen. 

I recommend grades of certificates, say, Ist and 2nd class, and 
certain symbols or marks on them, to distinguish a man of 
ordinary intelligence from one having passed a very stiff exami- 
nation. 

Locomotive enginemen are in a different position to stationary 
engineman, a8 no one knows better than the locomotive superin- 
tendent as to who is fit to drive his engines ; but the service would 
be greatly benefited if certificates were granted to locomotive men, 

There are drivers and drivers, and if they were allowed to 
present themselves for examination, it would at once bring out the 
most intelligent men to the front. Many of the drivers are suffi- 
ciently acquainted with the locomotive to give every sort of satis- 
faction ; Lut there are no grades in the ranks, and a certificate will 
crown the great and mighty work of Stephenson. The service 
performed by the locomotive enginemen is well done, and upon its 
efficiency hundreds of th js of men trust their lives; and this 
is saying a great deal, as no other men in the world, in any posi- 
tion, have such a peepenelb ir and it will be a most consistent 
acknowledgment of the value and appreciation of their services to 
grant them a State certificate—this certificate to be obtained 
through the recommendation of the locomotive superintendent, 
signed by him and the Government inspector. is certificate 
to have no reference as to what kind or class of train the man 
holding it shall be employed on; but simply by its character, as 
being first or second-class, to denote how much thought and heart 
work he has thrown into the service over and above that demanded 
of him, MICHAEL REYNOLDs. 

Standeford, Wolverhampton, 








COLLAPSING PRESSURE OF IRON FLUES, 


S1r,—I am obliged by Professor Greenhill's information respect- 
ing the investigation of Messrs. Maurice Levy and Halphen, of 
which I had not previously heard. 

(1) I think they have made a mistake if they have assumed 
there is a resemblance between a column and a boiler fiue; if there 
is any, it is merely superticial and will not bear examination. A 
column is loaded on the ends only, it is free to deflect in any lateral 
direction, and its strength varies according as the ends are round 
or flat, all of which conditions are different to those which would 
apply to a flue or tube. 

(2) The diameter of a flue is of course supposed by Messrs. 
Levy and Halphen to be substituted for the length of the column, 
and as the stress on a column is proportional to the square of its 
length, and the load on a flue is proportional to its diameter, the 
stress on a flue on that supposition would be proportional to the 
cube of its diameter. 

(3) Buta flue is not like a column ; it is like an arch, in which 
the stress is proportional to the radius, or like a curved beam with 
ends free to spread, in which the stress is simply proportional— 
when the load is constant—to the width between the bearings. It 
is, in fact, exactly like the plate bearing springs of a locomotive, 
except that the load is distributed over its length instead of being 
concentrated in the centre, It is not exactly like an arch, as it 
does not fail by crushing, or by a fall in one place and a rise in 
another, but by a gradual bending as in a beam, so that the stress 
with a constant load is proportional to the length of beam or 
diameter of flue, and with a fluid load which varies as the diameter 
of the stress is as the square of the diameter, and the ultimate 
strength is therefore inversely as the square of the diameter, as I 
have stated. 

(4) Sir W. Fairbairn’s formula is certainly incorrect, as the load on 
a flue varies in proportion to the diameter, evidently and indis- 
putably, whilst no one will contend that a large flue is as strong as a 
small one; so that it is clear that the strength of a flue is less as the 
diameter is increased in some greater proportion than the simple 
ratio of the diameter. 

(5) The ultimate appeal in such matters as this must be to 
practical experience, and if calculations be made of the strengths 
of flues of extreme ranges of diameter, on the supposition that 
they vary either as the diameter ——e or as the cube of the dia- 
meter, these hypotheses will be found untenable. 

(6) Except, that in the cases in which the length of the flue is 
more than seven times the diameter and the length and diameter 
both vary together, Sir W. Fairbairn and myself would be in agree- 
ment, as D L would then=D? 

(7) If, as is not improbable, Messrs. Levy and Halphen are esti- 
mating—correctly—the elasticity and not the ultimate strength of 
flue tubes, the former will be as the cube of the ratio of the thick- 
ness to the diameter, and the latter as the square; in that case 
they will have arrived at the same ratio as myself, as does also Sir 
W. Fairbairn sometimes, as mentioned in (6); and in demonstratin 
this I shall have found an agreement, as requested by the learne 
Professor, between the formule and the experimental results of 
Fairbairn and others, at least to the extent above mentioned. 

Manchester, February 7th. ELLIS, 





FREE TRADE AND NO TRADE, 


Sir,—Mr. Scott leaves unassailed my statement that the only 
trade a nation can do is foreign trade, but puts into my mouth, 
and then attacks, a statement I did not make, viz., that a nation 
cannot invest at home. It is perfectly obvious that a commercial 
Government may invest the capital of its subjects in their own 
country, and, given adequate internal resources, may make the 
commune self-supporting. This is national investment, but not 
national trade. An individual may do precisely the same with 
& small estate, up toa point and fora time. But practical difficul- 
ties will arise, and ultimately the population will outgrow the 





resources of the estate in the matter of food production, and then 
the occupants must emigrate, starve, or trade. This is the position 
we as a nation occupy—we cannot feed ourselves, we must therefore 
produce something to sell to nations who can feed us, and we must 
in so doing compete with other nations who offer the same commo- 
dities as ourselves. I do not argue, as Mr. Scott suggests that the 
investor's gain is greater than the resulting national gain, nor 
am I aware of having written anything conveying that impres- 
sion. 

Mr. Scott’s typical landowner would have to be guided by cir- 
cumstances, Mr, Scott endeavours to take a broad view of his 
question by placing the tenants’ interest before those of the land- 
owner. He should broaden it still more by considering the 
greatest possible number of tenants and employers, who may be 
benefitted by the most judicious investment of surplus income. 
If the estate is undeveloped, develope by all means, so long as the 
increased returns are J pra peteocag 1 to the capital laid down. If 
they are not, it would be simple folly to spend money on it ; and 
the proper course would be to invest the surplus in other direc- 
tions, employing a second set of wage-earners In a more remunera- 
tive industry. I have answered the question, though there is no 
analogy between it and the project of Protection. Taxing imports 
is not investing the national funds at home. Far from it. The 
result would be a considerable flight of capital abroad. I should 
be glad if Mr. Scott would explain why he is to be allowed to calcu- 
late the whole produce of a protected industry on his side, while I 
am to be restricted to the exported surplus only of those industries 
fostered by Free Trade. ‘This may be an ingenious way of bolster- 
ing up a weak cause, but isa method not likely to be adopted by 
the seeker after truth, 

Mr. Scott objects to the appropriations of my illustration of the 
effects of attempting to foster income by manufacture with artificial 
aids. He had previously said that other Free Traders and I over- 
looked the fact that goods produced in the country are quite as 
much income as those which are imported. Now this is not 
correct, Free traders were never so benighted, and not supposing 
Mr. Scott could mean literally what he said, I credited him with 
the only ulterior argument the words would bear, viz., that it 
would be better to gain income by manufacture, even with Protec- 
tion, than to gain it by producing other goods with which we could 
freely purchase imports. Mr. Scott disclaims the argument, so 
that his letter remains a simple misstatement of the views he 
attempts to controvert. But he also misstates or misunderstands 
the views and intentions of his own friends. He objects to the 
illustration used by “‘ W. A. S. B.” relative to machine breakers. 
Of course this illustration was used only to show that the same 
methods of thought which used to lead to machine breaking now 
lead to Fair-Trading. Let Mr. Scott read Mr. Ransome’s letter 
printed beneath his own, That gentleman draws attention to two 
machines, one producing a given article at a cost of 20s. and the 
other at 21s. The better machine is used bya neighbour. Your 
‘‘Fair-Trading” correspondent at once calls on his Goverment to 
drop a bolt into the cogs of the more economical machine so as to 
leave the field open to the worst of the two. He sees no course 
open between this and promenading with shoulders high and hands 
plunged deep in trouser pockets. 

The Free Trader, with more self-reliance, would endeavour to 
improve his process to match his competitors and keep his trade. 
If owing to unfavourable environment he failed, he would not sit 
idle, but turn his energies to the production of something more 
remunerative. Coventry, for instance, which could not earn a 
crust at ribbon making, makes fortunes out of cycles. 

Mr. Ransome’s patriotic flourish might well have been omitted. 
Fair-Traders have no monopoly of patriotism, or of charity. Let 
me assure Mr. Ransome that the great fear of Free Traders is that 
by a reversal of our fiscal system the thousands of poor he men- 
tions may be increased to tens of thousands. This gentleman’s 
treatment of the subject induces me to remind him of the form 
which Protection would certainly take in this country. We should 
have it thrust on us, if at all, by the influence of the agricultural 
party ; and it would not be the price of sewing machines which 
would go up, but those of wheat, beef, butter, and fruit. What 
would then be the result upon the “‘ thousands of starving poor?” 
The one great mistake which it seems to me the Protectionists 
make is in overlooking the fact pointed out often, and recently by 
Professor Huxley, that this country of Great Britain cannot half 
feed its population ; the deficiency of food must be purchased in 
the markets of the world, in competition with other nations having 
similar needs, and by means of our surplus products of a nature 
required by the producers of food, And if by any artificial means 
we force our labours into channels which are Jess productive—i.e., 
in which the costs are greater—than those of our neighbours, we 
shall be enabled to purchase just so much less of the required food. 
And this is where the workman of most protected countries is. 
Where in all the world does the workman enjoy such food, such 
domestic accommodation, and work so few hours, as in our country? 
Let any artificial restrictions be placed upon manufactures here, 
and the increased cost must be squeezed out somewhere, with the 
certain result that the workman would be compelled to give more 
for his living. Combination in such a case would not help him, as 
the capitalist would have no margin the general catastrophe would 
simply be hastened. 


Clapham, February 11th. C. G. Masor. 





Sir,—As an answer to the letter of Mr. Benson in your issue of 
3rd inst., I will quote the report of the free traders on the Royal 
Commission on Depression of Trade—pars. 66 and 67. ‘The 
remarkable feature of the present situation, and that which, in our 
opinion, distinguishes it from all previous periods of depression, is 
the length of time during which this over-production has con- 
tinued.” 

‘A temporary success of supply over demand will naturally occur 
from time to time in the case of all commodities. The producing 
power will for the moment outrun the consuming power; but these 
variations, as we pointed out above, usually correct themselves 
within a very short period. They carry their own remedy with 
them, and do no harm to the world at large, though an individual 
producer may occasionally suffer.” 

“But it is more difficult to t for systematic over-production 
continued during a long period, and resulting, according to the 
unanimous testimony of the witnesses who appeared before us, in 
little or no profit to the producing classes.” 

‘‘We are disposed to think that one of the chief agencies which 
have tended to perpetuate this state of things is the protectionist 
policy of so many foreign countries, which has become more 
marked during the last ten years than at any previous period of 
similar length.” 

“The high prices which protection secures to the producer 
within the protected area naturally stimulate production, and impel 
him to engage in competition in foreign markets. The surplus 
production which cannot find a market at home is sent abrcad, and 
in foreign markets undersells the commodities produced under less 
artificial conditions.” 

We are told that one of the chief causes of our over-production is 
diminished d d, that the protectionist policy of foreign countries 
enables them to undersell the commodities produced by us under 
less artificial conditions. Therefore, if they adopted our natural 
system, they would not get as large a share, and we should geta 
larger share of the trade of the world than we do now, and greater 
employment for gur people in respect of exports. It is little use, 
however, considering what would happen in case of foreign coun- 
tries adopting our policy, as they are not, and not likely to become, 
the victims of our absurd theories. What we have to consider is 
whether, in view of the fact that our export trade is restricted and 
profit reduced on account of the stimulus which protection gives to 
foreign producers, we should not apply this stimulus, whether 
artificial or otherwise, which would enable us to compete on equal 
terms. 

If our producers could get high prices at home, and sell their 
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surplus productions abroad, they need not despair of employment, 

nor fear their ability to consume the imports which’ might come if 

they could earn the money to buy them. JOHN Brett. 
Hounslow, February 13th, 


SOAPSTONE “PAINT. 

Sin,—Referring to the difficulty which is being experienced to 
protect steel vessels against rusting, and which yours as well as 
many other shipping journals have at times referred to, I think it 
may be of value to the shipowning community, shipbuilders, Xc., 
toimform them that I have for some time experimented with a 
material called Chinese soapstone as a substitute for the ordinary 
metallic pigments used in paints, and that I have found this soap- 
stone to possess qualities highly calculated to prove an effectual 
againt this danger of rust. 

In China soapstone is largely used for preserving structures built 
of sand and other stones which are liable to crumble ander atmo- 
spheric influences, and the covering of powdered soapstone in the 
form of paint on some obelisks in China, which were hewn out of 
stone liable to suffer under atmospheric influences, has been known 
to preserve the same intact for hundreds of year. Soapstone may 
therefore be said to have extraordinary qualities in withstanding 
atmospheric influences, which have a good deal to do with the 
corrosion of steel and iron, for it is well known that the inside of a 
steamer which is not exposed to the incessant action of salt water 
like the bottom corrodes very much more quickly than the outside. 
Soapstone has, however, another quality which eminently adapts it 
as a pigment for protective paints on steamers, that is, the extreme 
fineness of its grain; ground soapstone is one of the finest materials 
which can be produced, and from the experiments which I have 
made I have found nothing to take hold of the fibre of iron and 
steel so easily and firmly as soapstone. It is moreover lighter than 
metallic pigments and, if mixed as a paint, would cover a larger 
surface than zinc white, red lead, or oxide of iron. 

It seems that in the manufacture of paints and varnishes the 
Chinese and Japanese are a long way ahead of us, but I trust this 
hint may induce someone in the trade to make experiments with a 
view of combining soapstone as a protective paint, which, I feel 
certain, would be well adapted to prevent rusting on the inside and 
outside of iron and steel ships, not to speak of other structures, 
buildings, woodwork, or anything else which suffers from the effects 
of the atmosphere. Frank C, GoopaLt, 

Surveyor of Shipping to the Trinity House. 

12, Larkfield, Richmond, 5. W., 

February 14th. 


TIDAL ESTUARIES AND THE BAR OF THE MERSEY. 


Sir,—It appears to me your correspondent ‘J. W.” does not 
grapple with the facts with which the movement of the tides is 
beset. He may depend upon it that at springs there is high water 
at Warrington twice a day; as the tides fall the range of tide is 
diminished, and high water does not reach Warrington. 

His remarks on cupping seem to me to betray a singular con- 
fusion of thought or language. It is not ‘‘as the ball fills with 
air it draws up the flesh into a congested lump,” for the filling of 
the ball with air would prevent the fiesh from rising; but the 

ressure of the atmosphere outside the cup forces the vein and the 
blood in it to rise into the vaccum in the ball. Similar confusion 
appears to me to pervade ‘‘ J, W.’s” letter, and therefore it seems 
undesirable to oceupy your valuable space by prolonging the dis- 
cussion, 

With your permission, I propose shortly to resume the study of 
the Mersey, especially with reference to the upper estuary and its 
influence on the bar. JosEPH BOoULt. 

Liverpool, February 12th. 





TUNELLING IN RUNNING SAND. 


Sir,—In last week’s ENGINEER, under the heading “ Miscellanea,” 
a description is given of the sinking of a shaft through a stratum 
of running sand, by means of what is known as Poetsch’s system, 
and the paragraph concludes:—‘‘M. Poetsch’s method was some 
time ago applied to making a tunnel at a small depth under part 
of the city of Stockholm, as described and illustrated in our pages.” 

Will you allow me to say that this statement is incorrect? The 
excavation at Stockholm was accomplished by the use of a cold- 
air machine on a system which was conceived and successfully 
brought into operation by Captain Lindmark, of the Swedish 
Royal Engineers, as was described in THE ENGINEER of April 9th, 
1886, and to Captain Lindmark alone does the credit of this work 
belong. Poetsch’s process, as was pointed out by me ina paper 
read before the Institution of Mechanical Engineers in May, 1886, 
is merely a trifling modification of a method adopted in 1862 for 
sinking a well through a quicksand by the aid of one of Siebe’s 
chemical refrigerating machines, and consists in the substitution of 
vertical iron brine pipes in place of the coils originally used. It is 
difficult to see how Poetsch’s pipes could be satisfactorily applied 
for a horizontal boring. T. B. LicHtroot. 

35, Queen Victoria-street, E.C., February 13th. 





CONDENSATION IN STEAM ENGINE CYLINDERS. 


Srr,—Some time ago I had occasion to see at the works of Mr. 
Richard Schwarzkopf, at Berlin, the interior of a steam boiler 
splendidly lighted by electricity. It was most interesting to watch 
the state of the water surface under different conditions of heating 
it. Now, reading your able article in one of the last numbers of 
your valuable journal, on internal condensation in triple expansion 
engines, it occurred to me that perhaps the mystery about their 
economy might be cleared by being able to watch what is going on 
in the interior of the cylinders of a steam engine by the same means 
as Richard Schwarzkopf employed to light the steam boiler. On 
application this gentleman is sure to give all information about the 
affair, or supply the necessary apparatus, E, Brass, 

Essen a. t Ruhr, February 18th. 


[An excellent suggestion.—Eb. E.] 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Joseph W. Allen, engineer, to 
the Daphne; Henry L. Manning, assistant engineer, to the Cam- 

rdown; Lieut, John G. Heugh, to the Porpoise; Lieut. James 
W. Little, to the Assistance; Lieut. Cuthbert E. Hunter, to the 
Scout; Frederick G. Whittaker, staff engineer, to the Impérieuse ; 
Harry H. Meadus, engineer, to the Impérieuse ; Henry P. Vining, 
William Snell, Charles J. Hay, Robert P. Garde, Henry W. Met- 
calfe—additional—and Victor E. Snook— additional —assistant 
engineers, to the Impérieuse, 

AMERICAN LOCOMOTIVES.—The quality of the workmanship of 
American locomotives is clearly indicated by the following extract 
from an American railway paper :—‘‘ The top of the vertical arm of 
a reverse shaft should havea boss on it in all cases, as well as a 
bushing. It seems strange that builders of locomotives, who go to 
great trouble to get large bearings on other parts of link motion, 
should miss this point. Locomotives recently built by prominent 
builders are made without a boss on the arm—the bearing is merely 
the thickness of the arm. Now that so much is said about dupli- 
cate parts of locomotives and the exactness in shape and size of 
similar pieces made for the same type of engine, why is it that 
the guides of the locomotive have to be ‘lined up’ in the ‘setting 
up’ shops? There may be some excuse for changing a shim from 
the top to the bottom of a block, but there is none for drilling the 
holes in the guide yoke to suit each particular engine. When the 
crosshead is farthest from the cylinder a slight movement, 
vertically or horizontally, makes but little difference in the position 
of the piston. Work must,therefore, be far from duplicate when 
it requires special drilling for each locomotive.” 
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BOILER MAKING PLANT.—MESSRS. ANSALDO AND CO’s. WORKS, GENOA, 
MESSRS, THOMAS SHANKS AND CO,, JOHNSTONE, N.B., ENGINEERS, 
(For description see page 153.) 
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Fig. 4, chiefly intended for finishing such parts as the 
valve gear of locomotive and other engines that require 
great accuracy and yet which frequently recur, has a planed 
bed with grooves on which travels longitudinally a table, 
like that of a planing machine, for receiving the work to be 
milled and the former. It also carries a circular table which | 
may be rotated horizontally. The uprights, bolted to the bed, 

have grooves, on which slides vertically a cross beam carrying a | 
couple of spindles, one with slow motion for large milling cut- 
ters, and the other with quick motion for smaller cutters, as well 
as the pin or spindle, which remains in contact with the former 
for copying. There is also an arrangement, not very apparent 
in the engraving, for preventing a cutter from entering the work 
more deeply than is intended. The various motions may be 
given, by hand or automatically, by means of gear at the back of 
the machine, at six different degrees of feed from 0°16 mm. to 
1°%5 mm. for each revolution of the cutter. As this isa machine for 
turning out work of the greatest exactitude, so that the same 
finished parts may be interchangeable, the teeth of the racks and 
spur wheels and pinions are carefully milled ; and there is an 
ingenious arrangement for taking up that inevitable wear which 
must occur even in the best regulated machines. The spur 
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Fig. 4.—MILLING MACHINE. 


wheels and pinions are cast in two thicknesses, bolted together 
through are slots, so that one half of one wheel may be slightly | 
shifted in one direction, and the other half of that it gears with | 
in the opposite direction. 

Fig. 5 shows a machine for grinding twist drilis, milling cut- | 
ters, &c., up to 400 mm. or nearly 16in. long, and up to 150 mm. 
or 6in. in diameter, the emery wheel shaft making from | 
1700 to 3100 revolutions a minute. On the top of the column 
is the poppet in which revolves the shaft carrying the emery 
grinder for cylindrical work at one end, and on the other that 
for grinding the conical points of twist drills, &c. On either side 
of the column are also brackets capable of vertical adjustment for 
carrying the cutters and drills. That for the cylindrical work 





Fig. 5.-TWIST DRILL GRINDER, 
has grooves on which slides a box like the slide rest of a lathe, | 
capable also of cross traversing. This is surmounted by a head 
with horizontal joint, so that it may be clamped in any position | 
required. 
the head, and is pushed forward by hand, so as to pass just | 
under the emery wheel. When one edge is sharpened, the cutter | 
is turned on its axis so as to bring another edge up, and so | 
on. By means of the pivotting of the head, cylindrical and 
conical cutters, as well as those with teeth at the sides, may 
sharpened. A pawl guide is made to engage with the cutter, | 
and serves to turn it so as to give a straight or helicoidal cut; | 


| 


its position is determined by the form of the cutter, an | 


articulated system being provided for all cases likely to occur. | 
For sharpening boring tools, &c., of a certain length the mandril | 
is replaced by arod with the points turned up, and carrying | 
centres, the distance between which is adjustable, as shown in | 
Fig. 6. The bracket for carrying the apparatus for sharpening | 
the points of twist drills is provided with a box which oscillates | 
on a pivot by means of an endless screw acting on a toothed | 
sector, shown on the right of Fig. 5. A vice in the oscillating box | 
holds the drill to be ground in an inclined position correspond- 
ing with the angle of the conical point. The boxes or rests may be 








The cutter to be ground slides freely on a mandril in | 


shifted vertically on the bracket for bringing the drill up to the 
emery grinder ; so that at the beginning of the operation the 
emery wheel, to which a horizontal reciprocating motion is given 
with the left hand, car. + +s exactly along the cutting edge of 
the drill. The small |.. .1 wheel is turned at the same time 
with the right hand for cavsing the box to oscillate on its pivot. 
In consequence of this double motion the back of the cutting 
edge is ground away so as to give the necessary clearance in 
working. Figs. 7 and 8 show the manner in which variously 
shaped cutters are sharpened. 








THE ROYAL INSTITUTION. 


EXPERIMENTAL OPTICS, 


LorD Ray eicu, in his fourth lecture upon the above subject, 
stated that a common lens will not give an exact representation 
of a white point, because it brings rays of a different colour to 
a different focus; and before the principles of the achromatisa- 
tion were discovered, it was wonderful that the telescopes of 
Newton’s day worked as wellas they did. In one way this defect 
may be readily mitigated by a method 
which may perhaps be more extensively 
applied than it has been, namely, by the 
use of monochromatic light, a plan which 
Brewster once proposed to apply to the 
microscope. When lenses are so achro- 
matised as to bring the red and blue rays 
to the same focus, the focus for green and 
yellow rays will not be the same with any 
ordinary media used in the construction 
of lenses, consequently achromatism in 
such cases is only approximate. Under the 
conditions stated the focus for the yellow 
and green rays will be longer than for 
the red and blue; with a simple lens, again, 
the focus for the red and blue rays will be 
shorter. Photographic lenses are corrected 
upon another principle; they are designed 
in such a manner as to bring the blue rays 
into focus with the yellow and green, so 
that the foci for the chemical and chief 
visual rays shall be coincident. In appar- 
atus for photographing the stars, the 
conditions are again different; in such 
case the sharpest possible definition is 
necessary, and an ordinary photographic 
lens is for such a purpose not the best, 
but all the photographic rays must be 
brought as nearly as possible to the 
same focus, and the rest of the rays may 
be neglected. Anyone may himself test 
the achromatism of any ordinary telescope, 
by bringing the telescope to bear upon any 
object partly dark and partly bright, such as the edge of a 
chimney standing out against a bright sky; colours will then be 
seen near the edge of the chimney; then cover up half the 
object glass, and the colours will be seen to be different on 
different sides of the chimney; if all the yellow-green rays are 
thrown to one side, the achromatism is good. 

With reflected light the difficulty of non-achromatism never 
enters; so in this respect reflecting telescopes have an advan- 
tage over refractors, but the latter are less liable to give dete- 
riorated images by bending, because if the glass bends on one 
side, a bend also takes place on the other, and is to a certain extent 
compensatory. A reflecting telescope having but one surface, 
such compensation is not possible. Then, again, the surface of 
a reflecting mirror is liable to tarnish; but, on the other hand, 
it may easily be made of large diameter, which is not the case 
with object glasses. Therefore a balance between the advan- 
tages and disadvantages of the two instruments has to be 
struck, the sum total of which probably is that the refractor 
is best for some purposes, and the reflector the best for others. 
In addition to the difficulty of obtaining perfect discs of optical 
glass of larger sizes for refractors, increase in the diameter of 


| the refractor necessitates increase in the thickness of .the glass, 


and this increase stops an appreciable amount of light, whereas 
when the diameter of a reflector is increased there is a propor- 
tional increase in the amount of light. 

The speaker then came to the subject of combined coloured 
lights, and proved experimentally that by mixing the greenish- 
yellow of the spectrum with rich blue rays, white light was pro- 
duced ; also that a mixture of green and red lights would pro- 
duce yellow. He stated that white light could also be produced 


| by mixing other colours of the spectrum than greenish-yellow 


and blue, and without using the whole of the colours of the 
spectrum, which latter plan Newton supposed to be necessary 


| to obtain the result. These effects cannot be obtained by mixing 


coloured paints, the ordinary colours of objects being due to 
absorption and the stoppage of certain colours by the media. 


| Coloured liquids in very thin films will let white light through, 


and by increasing the thickness of the films, certain colours are 


| absorbed and others transmitted ; by still farther increasing the 
| thickness, the liquid becomes opaque; it is all a question of 
| thickness. 


Cobalt glass allows the extreme red of the spectrum 
to pass, and makes the spectrum look longer at the red end, 
because it cuts off the glare of the adjacent rays; with cobalt 


| glass and ruby glass superimposed only the extreme red of the 
| spectrum passes through. A solution of bichromate of potash 


absorbs the blue rays with great power. Suppose a medium 
tobe absolutely transparent to all the rays of the spectrum but the 
extreme red, at certain thicknesses it may transmit a large range 
of green, which will overpower the red; such a medium is called 
dichromatic, and chloride of chromium is an example thereof. 
Lord Rayleigh here exhibited a solution of chloride of chromium 
in a rectangular glass vessel twice as thick in one direction as in 
the other; on looking through the sides of the vessel the liquid 
appeared to be green, and on looking through its ends itappears 
to be red, hence it would be rather difficult for anyone to state 
the colour of the solution. Colours on paper may fairly be com- 
pared to coloured glasses laid upon white paper. He here 
exhibited a flat black dish filled with a liquid the colour of which 
it was impossible to state; it looked black, because there was 
nothing in it to réflect to the eye the light which had been sub- 
jected to absorption. A sheet of white opal glass was dropped 
into the dish, to throw back some of the light, and the liquid 
was then seen to be of a bright yellow colour. 





ANCIENT MICROSCOPES. 

On Friday, February 3rd, Mr. Frank Crisp, LL.B., secretary of 
the Royal Microscopical Society, lectured upon “ Ancient Micro- 
scopes,’ of which he exhibited a hundred or two collected from 
all parts of the world ; he said that they served to illustrate the 
ignorance and incompetence of the ancients, which was no more 
than might have been expected, considering the dark ages in 





which our forefathers lived. They made their microscopes of 
paper, parchment, ivory, tortoise-shell, and other such materials. 
One of the microscopes before them once belonged to Cardinal 
Lambertini, afterwards Pope, who lived in the fourteenth cen- 
tury; he also exhibited another microscope made for one of the 
Popes by an Englishman ; it was decorated, he remarked, with 
barbaric splendour. He likewise exhibited two which had been 
the property of George III. He exhibited ancient European 
microscopes, also some of Chinese and Japanese make, one of the 
latter had no lenses, nor any place left for lenses. With most 
of the ancient instruments on the table, he said, no work had 
been done of sufficient value to come down to the present time; 
indeed with some of them no work could be done, for they were 
built on the principle of houses in earthquake countries, that is 
to say, of very light materials, so put together that they would 
fall on the slightest provocation; he then upset some of the 
microscopes by blowing at them. One more recent microscope 
exhibited by him resembled a bent poker in shape ; it was con- 
structed to go down a patient’s throat, and then, by means of a 
little glow lamp at the end, to light up portions of the interior 
of the human body, so that they could be seen by the aid of the 
system of lenses in the instrument. 





SAFETY LAMPS IN COLLIERIES, 


On Friday, Feb. 10th, Mr. W. H. Preece, F.R.S., lectured upon 
the above subject, narrating the old old fable that some of the 
energy of the sun’s rays of ages ago is stored up in our coal fields. 
The first notice of coal is in a record of the time of Henry ILL.,set- 
ting forth how “sea coal” was then brought from Newcastle to 
London. In the year 1886 the quantity of coal raised in these is- 
islands was 157 millions of tons, which if piled up in Hyde Park 
would raise a mountain as high as Snowdon. In raising this quan- 
tity of coal 520,000 people were employed, of whom 953 met their 
deaths by accidents in 1886; notwithstanding this, a miner's 
life is just twice as safe now as it was thirty years ago. The chief 
cause of these deaths was the fall of the roofs and sides of 
workings. The deaths due to explosions of fire-damp amounted 
to 21 per cent. only of the total number. He then exhibited a 
number of lantern views to make clear the method of working a 
coal mine. They represented the Cannock Chase mine, and 
were taken by Mr. Arthur Sopwith by the aid of the magnesium 
light. He then described Sir Humphry Davy’s lamp, invented 
within the walls of that Institution, and afterwards described 
its later variations ; finally, he described the electric safety 
lamps of Mr. Swan and others, and stated that Mr. Swan’s 
lamps are fast being adopted at several collieries in Wales. 








TIENTSIN SWING BRIDGE, CHINA RATLWAYS. 





WE give this week, page 156, the remaining details of this 
bridge, the general drawings of which were given on the 3rd inst. 
This structure is being erected across the Peiho River at the City 
of Tientsin, and in addition to carrying the main line of the China 
railways, it will accommodate the ordinary road traffic. ‘The 
bridge has a total length of 400ft., and consists of eleven spans, 
the central being a swing span of 150ft. The fixed spans consist 
of plate girders upon which the heavy timber flooring is built. 
The main girders of the swing span consist of built-up trusses 
tied together by strong cross girders and gussets in order to 
dispense with overhead stays. The revolving gear is arranged 
upon Wawn’s patent arrangement, wherein the rack is carried 
by and revolves on the live ring—a very ‘simple arrangement, 
whereby the speed of the rollers at the face of the bottom roller 
path is accelerated. The roller path is carried upon a square 
frame, built up of plate girders, which in turn rests at each 
corner upon a cluster of piles driven into the bed of the river, 
an arrangement adopted in order to offer as little obstruction as 
possible to the flow of the river, which is at times rapid, espe- 
cially after the breaking up of the ice. 

The span will be swung by hand-gear, actuated by moyable 
capstans easy in action and readily removable, and contained 
within the limits of the main girders, in order to avvid projec- 
tion beyond the girders, and thus offer no obstruction to passing 
craft when the span is open. The locking gear consists of a 
wedge slipper actuated by screws and bevel gearing, controlled 
by a hand-wheel carried on the end struts of the main girders. 
This arrangement is applied at both ends of each girder, and in 
action it takes up a portion of the weight of the span at each of 
its four corners, in addition to locking the span in position when 
closed. The fixed spans are also carried upon wooden piles, 
which throughout the bridge are made of native—malava— 
timber, which experience shows to be almost as durable as iron. 
The rails are laid down the centre of the bridge and flush with 
the roadway, in order that they may offer no impediment to the 
ordinary wheel traffic. 

Owing to the exigencies of the climate, which make it neces- 
sary that all structural work should be frequently painted, the 
details of the bridge are so arranged as to be easily accessible in 
all parts for the purpose of painting. 

The whole of the ironwork of this structure was built by the 
Patent Shaft and Axletree Company, to whom the highest 
credit is due not only for the manner in which they carried out 
the intentions and requirements of the engineers, Mr. Kinder 
and Mr. Cleminson, in a difficult case, but for the remarkably 
short time—sixty-eight days—in which they executed and 
shipped the work. 








Water IN Stream Pires.—A remarkable accident, bearing 
strongly on the explosion of the copper steam pipe of the Elbe, 
took place at Manningham Silk Mills, at 5a.m. on the 25th of 
January ; one man was killed and another had a narrow escape. 
The end was blown out of a cast iron stop-valve chest. The stop- 
valve chest was fractured in consequence of its being unable to 
withstand the shock, which appears to have been produced by a 
volume of water, moving at a high velocity, being forced into vio- 
lent contact with it. The water appears to have collected in the 
pipe, and to have been carried forwards by the inrush of steam 
from two boilers when the stop-valve was opened. Mr. Brown 
Board of Trade inspector, in his report says :—‘‘The motion of the 
steam would thus be imparted to the water, and the latter would 
be carried forward in a volume, increasing in size as it advanced, 
until it probably filled the whole aperture of the pipe. When this 
volume of water reached the valve an abrupt change in the direc- 
tion of its motion was necessary before it could pass through the 
valve, but the velocity with which it was being driven forward by 
the inflow of steam rendered that change difficult, and it would be 
driven against the valve chest, with the results previously stated. 
The thickness of the metal in this valve chest was less than may be 
deemed advisable for such a casting. It was stated, however, that 
for some years after it was fixed it stood satisfactorily a much 
higher steam pressure than that to which it has recently been sub- 
jected, and it is probable that, if it had not been exposed to the 
shock under the circumstances named above, it might have safely 
wi the ordinary working pressure for a further period of 
several years.” 
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RAILWAY MATTERS. 


A TELEGRAM has been received in London announcing: 


that the Samarkand Railway has been opened as far as Khoja 
Douleta, the first trains having reached that town on the 7th inst. 


Tue direct traffic on the St. Gothard Railway was 
interrupted from 3 p.m, on the 15th inst. to 4 p.m. on the 17th inst. 
An extraordinary fall of snow brought down several avalanches, 
One near the station Wassen blocked the line for about 150 yards 
to a depth of 24ft.; several trains just escaped, but seven men were 
buried in the snow and killed. 


Ir is stated that, owing to some defect in the brakes, 
the Scotch express due at Euston at eight o’clock on Tuesday morn- 
ing could not be stopped when it reached the terminus, and conse- 
quently ran into the stops at the end of the platform. Two fish 
trucks behind the engine were thrown off the rails. The passen- 
gers, of whom there were but few, sustained a severe shock. 


Our Birmingham correspondent writes that among the 
Indian railway orders now on the market is one on account of the 
Bengal Nagpur Railway for steel rails, sleepers, fish-plates, fish- 
bolts, and iron bridge work. Engineering work is also required by 
the Midland Railway Company, who are inviting tenders for 
wrought iron lattice girders, cast iron columns, &c., for a footbridge 
at Staveley. 


Ay accident of a kind not now so common as formerly, 
but which resulted in considerable delay of traffic, occurred on 
Wednesday morning near Hadfield Station on the Manchester, 
Sheffield, and Lincolnshire Railway. A train was running from 
Shettield to Manchester, and when near Hadfield one of the tires 
of the engine came off. The passengers had to walk to Hadfield, 
and were sent on after about an hour's delay. 


In reply to a question in the House on Indian railways 
by Mr. Slagg, Sir J. Gorst said: The cost of the line from Sukkur 
to Sibi was Rx. 1,293,710, exclusive of Rx. 294,941, the cost of 
the Sukkur bridge. The cost of the Scinde-Pishin line was 
Rx. 4,055,603; of Bolan Pass line, Rx. 875,711; of Killa Abdullah 
branch, Rx. 48,351; of extension with tunnelling to Chaman, 
Rx. 1,408,697. The total cost of all lines and branches was 
Rx. 8,006,715. 


An entirely new realistic effect has been produced on 
the stage of the Standard Theatre, by the introduction in a new 
sensational drama of a real locomotive and goods train. From 
sidings laid on the stage a train is made up, and then starts off 
on the main line—the rails and other plant Pro all of steel—with 
the locomotive in full steam, the driver at his post, and all the 
other accessories of the real thing. The locomotive and wagons 
were made by Messrs. Kerr, Stuart, and Co, 


On the State railways of Belgium in 1886 there were 
113 derailments and collisions. Of these, 30 were accidents to 
passenger trains, against 124 in 1880, and 83 to freight trains, 
against 234 in 1880. The average is one derailment or collision to 
183,500 train-miles, against one accident to 53,800 train-miles in 
1880, The number of accidents has diminished steadily during the 
last seven years, The result is attributed largely to the increasing 
use of appliances to secure the safety of trains. The casualties 
were three passengers injured, two employés killed and 20 injured 
—25 casualties to persons in 1886, against 69 in 1885. 


Tue promoters of the ponent Notting-hill and Acton 
Railways have, it is unders , abandoned their bill, which was 
deposited in accordance with the Standing Orders, and under 
which it was intended to seek powers to construct the projected 
railways. The scheme which had been put forward proposed the 
construction of two railways, the first of which was to run from 
Notting-hili to a junction with the Latimer-road and Acton Rail- 
way, now in course of construction, and the second from the 
Latimer-road and Acton Railway to Horn-lane, Acton. The capital 
proposed in the bill was £740,000, with borrowing powers not ex- 

ing £248,600, out of which capital it was sought to pay interest 
during the construction of the works, 


Tue Jast reports of the New York City internal transit 
lines show an enormous increase in the traffic of the Elevated, viz., 
from 115,109,591 passengers in 1886 to 158,963,232 in 1887, an 
increase of 43,853,641, or 38 per cent.; but even this enormous 
increase does not fully represent the real growth, since the 
traffic is now running at the rate of very nearly 200,000,000 
per annum. On the other hand, the American Engineering 
News says, horse car traffic has fallen off slightly from 205,830,070 
to 199,574.966, or about 3 per cent., this being, however, in all 
probability, only a temporary checx, like that which occurred in 
1879 after the first opening of the Elevated, which was almost 
immediately recovered from, with an added ratio of growth. 


Tue distance from London to New York vid Cardiff is 
3175 miles; by Liverpool, 3269. The land journey by Cardiff is 
only 155 miles through the Severn Tunnel route; that to Liverpool is 
201. It would seem obvious that such advantages, if properly utilised, 
would soon tell, Thereare thousands of emigrants wholandat London 
en route from the Continent to the United States and Canada. 
ja | could be intercepted if fast boats are laid on to the 
Cardiff berths. The impending opposition at Milford is not much 
feared by Cardiff men because of the long railway journey, which 
is always the most tiresome to travellers ou this side the Atlautic. 
The distance by sea is only 74 miles—Cardiff to Milford Haven 
mouth ; whereas by railway it is 114. The difference in time by fast 
steamer would be inappreciable. In 1884 Cardiff was the second 
port for shipment of cargo to foreign and colonial ports. When the 
figures are published for last year it is very probable that she may 
be first, but, of course, it is only in one division of trade. 


THERE is nothing new under the sun, as that distin- 
guished architect and engineer, Solomon, remarked. We have 
already recorded how the cc ding of } tives was 
anticipated years ago on the old Eastern Counties line; and now, 
we are informed by Mr. Kitson, of Brussels, formerly locomotive 
superintendent of the Grand Luxemburg, that the steam jet for 
securing adhesion of the wheels was adopted thirty-five years ago 
on the same railway. It was found that the four-coupled goods 
engines slipped a good deal and lost time, and even sometimes 
stuck fast on a bank, owing to the rails being made greasy by the 
oe from the fish sent from Yarmouth to London. Accord- 
ingly, Mr. William Naylor, of steam-hammer celebrity, who was 
then district superintendent of the Eastern Counties line between 
Yarmouth and Cambridge, led a couple of Zin. pipes from the boiler 
to near the rails, just in front of the wheels, which had the effect of 
cleaning the rails and completely mastering the difficulty. 





THE adjourned inquest on the circumstances attending 
the death of William Thomas Stretch, who was stoker on one of the 
two trains which came into collision on the Hoylake Railway on the 
7th inst., was held at Hoylake on Wednesday, before Mr. Henry 
Churton, coroner for West Cheshire. Evidence was given to the 
effect that the distant signal in front of the train which left Hoy- 
lake was down, representing the line as clear, and that the duty of 
attending to this signal belonged to a porter at Hoylake station, who 
had neglected it. It was further shown that the station master, Mr. 
Willmott, had departed from the regulations with reference to the 
staff and staff ticket, by which system the single line was worked. 
The station master volunteered a statement to the effect that the 
management knew he was departing from the regulations, but this 
was denied by several other witnesses. The jury, having been in 
consultation for two hours, brought in a verdict of manslaughter 

inst the two station masters, Mr. Willmott, of Hoylake, and Mr. 

ullen, and two other men. The. jury also expressed a general 
censure on the whole management ge —" 








NOTES AND MEMORANDA. 


Tre river Angara at its issue from Lake Baikal is 
17,920ft., and the volume of water discharged from the great 
Siberian lake reaches 121,353 cubic feet per second. 


In London 2569 births and 1689 deaths were registered 
during last week. Allowing for increase of population, the births 
were 330.and the deaths 218 below the average numbers in the 
corresponding weeks of the last ten years, The annual death-rate 
per 1000 from all causes, which had been 23°1 and 22°4 in the two 
preceding weeks, declined to 20°6. 


At the last meeting of the Gittingen Chemical Society, 
Dr. Gattermann read a Pepinery note upon his recent researches 
as to the nature of chloride of nitrogen. From bis analyses it 
would appear that the yellow liquid is a mixture of at least 
two distinct chlorides, which he has hopes of being able to separate. 
During the course of the experiments the reason of its capricious 
behaviour, the cause of so many painful accidents in the past, was, 
Nature says, happily discovered. It is decomposed by Sor acitals 
rays of light, being rapidly acted upon by sunlight with periodic 
spontaneous explosion, and is at once fired by exposure to the rays 
of burning magnesium. Hence further light upon this difficult 
and dangerous subject can only emanate from the dark room, a 
paradox the truth of which Dr. Gattermann is endeavouring to 
demonstrate, 


Tue Journal du Ceramiste gives the following notes 
upon the action of frost and salt water upon fresh mortar which are 
rather counter to the usual experience :—The experiments were 
made at Schandan. River sand was used with a mortar made of 
hydraulic lime and of Portland cement, gauged with fresh water 
and then with fresh water with 2 and 8 per cent. of sea-salt added. 
With the six kinds of mortar thus made, cubes were produced 
measuring six millimeters on a side. Each cube was used to unite 
two fragments of tile of like weight and size. These were then ex- 
posed for twenty-one days to changes of temperature varying from 
zero to—8 deg. (C). They were then taken toa warm room and 
tested. The cement mortar showed a greater resistance than that 
made of hydraulic lime. Tbe mortars made with fresh water could 
be crumbled in the hand, while those made with the addition of the 
salt were more resisting and could only be crushed by instruments. 
The mortar with 8 per cent. salt showed the maximum resistance. 


In the West Indies much interest is felt in an alleged 
successful use of cocoanut oil ina prominent factory on the West 
Coast as a new sugar-making agent. It is claimed that its addition 
to the pan prior to striking, at the rate, it is understood, of about 
a pint to the ton, produces an enormously increased return of sugar 
from the massecuite. Abnormally high figures have been given for 
the increase; but the Colowies and India says; “ After making 
every allowance for unintentional exaggeration and want of true 
experimental conditions, it would appear that advantage really 
accrues from its use. As no chemical action would be likely to occur, 
this advantage probably lies in the ability to concentrate the mas- 
secuite further than under crdinary conditions, the lubricating in- 
fluence of the oil facilitating the striking of the pan, and preventing 
too tumultuous boiling at the finish. Nothing is heard of its use 
in making yellow sugar, and experience will have to show how 
—— colour, taste, and smell of the sugar will be influenced by 
i 


Tue report of Mr. William Crookes, F:R.S, Dr. William 
Odling, F.R.S., and Dr. C. Meymott Tidy, states that throughout 
the month of January the condition of water furnished to the 
Metropolis by the companies taking their supply from the Thames 
and the Lea continued to be unquestionably excellent. The 
quantity of organic matter present in the water, as determined by 
estimations alike of the oxygen required for its oxidation and of the 
amount of its constituent carbon, was found to be very small, and 
exceptionally small for the period of the year. The mean propor- 
tion of organic carbon present in the Thames-derived supply, or 
‘158 part, and the maximum proportion in any one sample, or ‘188 
part, in 100,000 parts of the water, are almost identical with the 
mean and maximum respectively of the preceding month. The 
colour-tint of the water, though too slight to be recognisable by 
ordinary observation, was found, when estimated by the colorimeter, 
to be on the average a little in excess of that noticeable in the 
preceding month, On several days of the month no estimations of 
colour-tint could be made, by reason of the prevailing fog rendering 
colour observations impossible. 


Dr. Pirrarp, of New York, seems to have succeeded in 
producing a really practicable artificial illumination for photo- 
graphic purposes, It is characterised by intense actinism, extreme 
simplicity in production, perfect controllability, freedom from 
danger, and inexpensiveness, as well as absenee of some of the most 
objectionable features of artificial lights for this purpose. The 
basis is magnesium in fine powder, which is deflagrated with some 
suitable mixture, producing a highly actinic flash. More than 
twenty years ago, instantaneous effects were produced in this way 
by J. T. Taylor, on collodion plates, and, more recently, Gaedicke 
and Mieth, of Germany, have patented a mixture of the kind, 
which leaves nothing to be desired as to effectiveness, but which, 
like the other, is not adapted to very general use, because of a 
liability to spontaneous ignition, and the unpleasant and injurious 
character of some of the products of combustion. According to 
the Journal of the Franklin Institute, Dr. Piffard found that a 
mixture of ordinary gunpowder—one part—with magnesium 
powder—three parts—ignited in an open space, gave a light of the 
desired quality, and that even the flash of a pistol loaded with the 
mixture answered for the production of negatives on gelatine 
plates. He finds it preferable, in most cases, to sprinkle the 
magnesium powder on a tuft of ordinary gun-cotton, on a metallic 
plate, and ignite it with a match; ten to fifteen grains of magnesium 
powder upon seven oreight grains of gun-cotton being sufficient 
for a single portrait. As might be expected, portraits by light 
from so large a surface are characterised by a softness unobtainable 
by other artificial illuminants. 


Art the last meeting of the Physical Society a paper 
was read on ‘‘ The Limit of Refraction in relation to Temperature 
and Chemical Composition,” by Mr. T. Pelham Dale. At page 93 
of ‘‘ Airy’s Undulatory Theory of Optics” the following formula is 
given as expressing the velocity of light in an isotropic medium :— 
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where m= absolute force of attraction, 4 = distance between the 
undulating particles, and A=wave length. Reserving A for wave 
lengths in free ether, and / for wave length in the medium, the 


equation is put in the form v= k22: a lin- 


creases @ diminishes and the value of v approaches to & as a limit ; 
hence a limit of refraction results, It is shown that the limiting 


value v of the index is given by y= ein. @ 


t) 
corresponding with a value of @ taken asa datum. A method of 
determining @ is illustrated, and it is shown that, given the indexes 
corresponding tu two wave lengths in a given medium, the indexes 
for other wave lengths can be calculated very approximately. It 
is also shown that for a given medium at different temperatures, 
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‘where yw is the index 
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< = = constant where d=density of medium and » its limiting 


index at the same temperature. In isomeric bodies the same 


relation obtains closely in a large number of the bodies examined. 
In al) cases esamined y is a quantity not very far below wa. , 





MISCELLANEA. 


Tx Esquimalt Graving Dock is successfully completed, 
and the fifth ship was, we learn from Mr. W. Bennett, M. Inst. 
C.E., who is returning from the works, docked in it at the end of 
last month. 


THERE has lately been shipped from this country for 
the Chinese Governmenta plant of machinery capable of producing 
ten million bricks, roofing, and flooring tiles per annum. It was 
supplied by the firm of John Whitehead and Company, Preston. 


Iris stated that the construction of the twenty-one new 
forts on the Meuse is to be completed within two years. Tenders for 
the supply of the blocks of steel for the manufacture of fortress 
ye in the Government establishment at Litge will be received 
shortly. 


Tue Manchester City Council, at their meeting on Wed- 
nesday, confirmed the minutes of the Rivers Committee sanctioning 
the purchase of 95 acres of land on which to carry out the newly- 
organised sewage scheme. The council further resolved to apply to 
the Local Government Board for permission to borrow £450,600 to 
erect the necessary works. 


Messrs. Bottine anp Lowe hear from Mr. F. Schichau, 
of Elbing, that he has received ordersfrom the Italian Government for 
delivery, in May and June next, of five seagoing torpedo boats with 
a pte of 26°3 knots per hour, and five seagoing torpedo boats 
having a speed of 23 knots per hour, the above speeds guaranteed 
— one hour’s trial in - operi Lg 3 and when the boats are 

uipped for service. is is the highest speed ever guaran- 
teed subject to such conditions. A further number of five boats 
of the first type mentioned are under construction for early 
delivery, 


Tue eleventh annual meeting of the Midland Gas Man- 
agers’ iation was held at Birmingham on Thursday of last 
week, when the president—Mr. Henry Hock—delivered his annual 
address, in which he pointed out the importance of inquiry and 
research in regard to points bearing on the manufacture of gas, 
there being many matters connected with the industry which still 
pea further investigation. The statistics which had been 

ublished by Parliament showed the progress of gas undertakings. 

ey had nothing to fear from the competition of the electric 

light, as, the luminant having made no marked aor during 
the year, it was still to be regarded as a lumiére de luxe, 


Mr. 8. H. Terry, C.E., Local Government Board in- 
spector, held an inquiry at Draycott onthe 16th inst., to consider an 
application for a Provisional Order to empower the Shardlow Guar- 
dians to purchase compulsorily six acres of land belonging to Mr. 
Jobn Tebbutt, and situate in the Sawley-lane. Mr. W. H. Radford, 
C.E., of Nottingham explained that the land was required for sewage 
irrigation purposes, pointed out the ity for a sewerage scheme, 
gave his reasons for recommending this site, and showed that unsuc- 
cessful efforts had been made to obtain the land by agreement. 
Most of the officials of the Shardlow Board, and the members of 
the Parochial Committee attended and gave evidence in support of 
the application. 


Tue Italian Minister of Marine has assigned 28,000,000 
of francs for fitting out the first-class vessels Morosini, Doria, King 
Umberto, and the second class Montebello, Monzambano, - Confi- 
denza, Volturno and Curtalone. Two vessels of the first class, the 
Sicilia and Sardegna, and two armour-plated second-class, are to be 
constructed. Also four vessels of the third class, called torpedo 
cruisers; two of the third-class torpedo boats for the high seas and 
the coast, and subsidiary vessels, of which one is for local use. 
There will be Jaid down an armour-plated vessel of the second class 
four torpedo cruisers, several despatch boats, torpedo boats, and 
minor vessels, Four million francs are set apart for the fortifi- 
cations at Maddalena, and the navy will be increased to the num- 
ber of 13,267 men. 


Tue gasworks of the Birmingham Corporation have 
produced a net profit on the last year’s working of £25,772, upon a 
gross profit of £126,258, and this net amount has been appropriated 
to the credit of the improvement rate of the borough. ‘he in-. 
creased consumption for the year was 23 per cent., and there has 
been a decrease in the value of residuals of £5000. This is less 
than half the estimate of the Committee at the beginning of the 
year. There has been an increased consumption of coke, while sul- 
phate of ia, in the facture of which the Corporation 
tind a great customer for their ammoniaeal liquor, is worth £2 per 
ton more than when the Committee made their estimate. The ex- 
—— for the year under the head of maintenance of works bas 

n £69,000, it being the aim of the Committee to keep the works 
in the highest state of efficiency. 


Tue plant for the electric lighting of the North Shields 
Markets consists of a 20-H.P. nominal Marshall's compound under- 
type engine fitted with a long crank-shaft extended on one side of 
the engine and supported by a third bearing, the extended length 
of shaft being provided to give sufficient room for the addition of 
one or two extra pulleys or fly-wheels, an extension of the instal- 
lation being contemplated. The engine drives by a belt from the fly- 
wheel a 12 unit Giilcher compound wound d machine giving 
a current of 185 amperes at an E.M.F. of 65 volts, the speed being 
1000 revolutions per minute. After the current leaves the switch- 
board it passes by single circuits of ;7; cable to the 15-2000 C.P. arc 
lamps arranged in two lines along the markets, and iscarried back 
by one main negative to the switch-board. All the cables are run 
in continuous casing grooved out to carry the are light circuits and 
also an incandescent circuit for lamps on each side of the market. 
The arc lamps are of the usual Giilcher globe type, with telescopes 
for lowering the globes for re-carboning, each lamp being fitted 
with a raising and lowering gear. The stalls in the markets are 
lighted by incandescent lamps. This installation affordsan example 
of the use of the parallel system of arc lighting for places where 
the lamps are placed within a reasonable distance of the dynamo 
and a combination of are and incandescent lamps are required. 








Tux Union Steamship Company’s Royal Mail steamer 
Moor, well known as having been engaged in 1885 for service as 
an armed cruiser, and as{the only merchant vessel which was actually 
armed and hoisted the pennant, and commissioned under the com- 
mand of a naval officer, has recently been fitted with new 
machinery. The Moor is also known in the Cape of Good Hope 
trade for her very rapid passages, having made the outward 

in eighteen days ten hours, and homeward in seventeen 
days twenty-one hours steaming time. It is anticipated she will 
now be able to attain still greater speed. The policy of converting 
compound engines to tri-compound is being steadily pursued by 
the directors of the Union Steamship Company. The Moor has 
just had her engines converted to the triple expansion system, 
making the fifth of the company’s mail steamers which have been 
so dealt with. The work has been executed by Messrs. T. 
Richardson and Sons, of Hartlepool, who have supplied the Moor 
with new boilers working at a pressure of 160lb. per square 
inch. The diameters of the cylinders are 34in., 56in., and 90in. 
respectively, and the length of stroke 60in. Whilst the alteration 
of the Moor’s engines was proceeding advantage was taken of the 
opportunity to fit her throughout with a complete installation of 
electric lighting. The Moor underwent her speed trial at Stokes 
Bay on the 15th inst., when she attained a mean speed of sixteen 
knots per hour, and indicated 4532-horse power. The engines 
worked at seventy revolutions per- minute, with a pressure of 
steam in the boiler of 160 1b. per square inch. Compared with the 


Moor’s performance on trial with.compound engines this shows an 
increase ain of over three-quarters of a knot per hour and an 
* , 


additi 2 indicated hdrse-power, 
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TIENTSIN SWING BRIDGE, CHINA RAILWAYS. 


MR. C. W. KINDER AND MR. JAMES CLEMINSON, MM. INST. C.E. ENGINEERS. 
(For description see page 154.) 
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TO CORRESPONDENTS, 


Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of Yy veati 

*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 

R. B. 8.—‘‘ Notes on Concrete and Works in Concrete,” by John Newman; 
published by B, and F. N. Spon. See also recent ‘‘ Proceedings” Inst. C.B. 

J. N. H.—See “ The Moulder’s and Founder's Pocket Guide,” by Fred. Over- 
man. London: Sampaon Low and Co. There is no book which will 
describe the most economical way to proceed to establish a brassfoundry. 

Companion.—Very little is accurately known about spiral springs, It is 
proctically impossible to calculate with accuracy beforehand what the 
strength and deflection of any sprral spring will be. You may consult 
Clark's “‘ Rules, Tables, and Memoranda,” page 672. For governors, con- 
sult Rankine on “The Steam Engine and other Prime Movers,” or his 
“* Mechanical Text Book,” 

Errata,—ZIn last week's account oy the trial of Mr. Low's steel projectile, for 
set up ‘O°Sin.” in length, read ‘*-05 inches.” The oak backing was 5yt. 
thick, not 1/t. 








HYDRAULIC PRESSES. 
(To the Editor of The Engineer.) 

Sir,—Can any reader please explain the reason why two hydraulic rams 
working against each other—the bottom one is 16}n. and the top one is 
17¢in. di ter, and both receive the ire through the same pipe, 

equal pressure per square inch—the bottom or smallest ram presses 
the est ram back about wy when they meet? By giving me their 
opinion they will oblige one who cannot understand it. Hyprav ic. 

February 15th, 
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‘Early Secular Choral Music,” by Professor C. H. H. yy Friday, 
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Meymott 


Socrery or Arts.—Monday, February 27th, at 8 p.m. Cantor lectures: 
“The Modern Microscope,” by John Mayall, jun. Wednesday, February 
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paper, ‘The Technical Education Bill.” 
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CLEVELAND InsTITUTION OF ENGINEERS.—The third vaeresagy A of the 
session will be held in the Lecture Room of the Institution, Cleveland 
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= ae 2 (1) List of elections since last meeting. (2) Paper on ‘‘The 

orking of the New Patent Law,” by G. J. Clarkson, F.1.P.A., Stockton. 

Parkes Museum or Hyciene.—Thursday, March Ist, at five o'clock: 
Lecture by G. Sims Woodhead, M.D. (Edin.), F.R.S.£., on ‘ Milk and 
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NORDENFELT SUBMARINE TORPEDO BOATS, 


WE have from time to time recorded the advances 
which have been made in the science of submarine war- 
fare, and have described at some length the various stages 
through which the Nordenfelt submarine torpedo boats 
had passed up to the time of the displays given in 
Southampton Water, on December 19th and 20th, last 
year; which displays were witnessed by a large number 
of experts and officers, who then expressed their 
approval of the principles and action of the boat. The 
experiments made in Southampton Water, startling 
as they were, and conclusive on certain points previousl 
open to question, still left particular details doubtful. 
They showed that it was easy for a submarine boat to 
come within striking distance of a foe, but they did not 
prove that being there she could strike. The Nordenfelt 
carried no torpedoes, the torpedo chamber in her bows 
being left unfitted with the requisite discharging ap- 
pliances which it would have been premature to put in 
place. But there are more Nordenfelt boats in existence 
than one. The Turkish boats, which have been described 
and illustrated in our columns, although much smaller 
and less powerful than the Nordenfelt, are more com- 
plete. They have passed through all the preliminary 
stages, step by step gaining in reputation and growing in 
favour; and a crucial experiment has recently taken place 
which seems to set all doubts at rest, as it has proved that 
these craft can not only get near a ship, but discharge 
torpedoes. The demonstrations in submarine warfare 
to which we refer took place within the last fortnight in 
the Gulf of Ismidt, before the highest scientific and 
naval authorities of the Ottoman Government. The 
two submarine torpedo boats left Constantinople in 
company with a number of surface torpedo boats, and a 
large steamer which carried the Commission. A high sea 
was running in Marmora, owing to a strong southerly 
wind; but notwithstanding this, the submarine boats 
made sixty knots in five and a-half hours, which result 
was regarded with much satisfaction, since great speed 
has not been a desideratum for these boats, as they depend 
on the secrecy of their attack, and their immunity from 
machine gun fire for success in their operations. On the 
following day the boats, with their full crews on board, 
were many times submerged and kept under water 
for considerable = of time, the demonstrations 
occupying several hours, and the Commission ex- 
pressed its great satisfaction with the reserve of power 
—— by the boats which enabled them to steam for so 
ong a time without access to the atmosphere. Then fol- 
lowed a trial which was the most important of all, and to 
which we have referred above. It was the most im- 

rtant, as it was an experiment which had never before 

n attempted by any submarine boat in the world, 
namely, the discharge of an actual torpedo under water. 
After cruising round the steamer of the Commission, the 
submarine boat rose to the surface some 200 yards dis- 
tant, and having pointed the torpedo, so that it should do 
no damage to any. vessel in the neighbourhood, sunk 
again, and the next moment the rising of bubbles of air 
to the surface showed that the Swartzkoff had begun its 
attack. The bubbles were caused by the air which 
escapes from the torpedo, and their presence enabled the 
Commission to see that the direction taken by the torpedo 
was agreed on previously with Captain Garrett. No 
single experiment could, we think, have been more con- 
clusive as to the merits of the system. Immediately 
=" the boats returned to their moorings for the 
night. 

Phe various properties of the boats having been 
separately tested to the entire satisfaction of the Commis- 
sion, arrangements were next madetooperatethem as nearly 
as possible under the same circumstances as would arise in 
actual warfare ; but it is only right to say that in reality 
the submarine boats laboured one a great disadvantage. 
The conditions were of course altogether different from 
any that could obtain in real warfare. A strong point in 
favour of submarine boats is that the uncertainty of the 
time and mode of their attack will do much to, ina sense, 
demoralise the crew of a ship likely to be attacked. Thus, 
as we have before now pointed out, no commander of an 
ironclad would dare to trust his ship at rest near a 
harbour or port having a submarine t. The uncer- 
tainty hanging about the attack of an unseen foe lends 
that attack a thousand terrors. In the Gulf of Ismidt, 
however, all the moral effect was absent. : The crew of 
the submarine boat carry their risk with them at all times. 
Itlies in the possibility of a mistake in management, or of a 





breakdown in the machinery; but the ships and torpedo 

boats to be assailed in a demonstration are in no danger 

of any kind, and those on board are aware of the fact. 

Things would assume a different aspect if night after 

night had been spent in waiting and watching for an ex- 

raw which might mean destruction to hundreds of 
uman bein 

The night on which the attack was made was beauti- 
fully calm and moonlight—circumstances powerfully 
against the submarine boat. The Commission had in 
readiness the electric light, and had the right to use it; 
but it was the opinion of the officers in charge of the 
defence that, considering the calm sea and full bright moon, 
it would be better not toemploy it. Thesubmarine boat was 
under orders to start from the steamer of the Commission 
in full view of the members of the Commission, and 
make its attack within an hour. Owing to the extreme 
phosphorescence of the water, the Commission wereenabled 
to trace the course of the submarine buat for a very lon 
time, until suddenly it disappeared from their view, ani 
they did not see it again till it blew its whistle on the 
other side of the steamer from which it had departed, 
and at a distance of some 400 yards. This whistle had 
been agreed upon previously with Captain Garrett as the 
signal that the attack had succeeded, and it did so beyond 
question under most unfavourable circumstances; those 
on board the Commissioners’ steamer feeling that had it 
been in actual warfare they would have been completely 
at the mercy of the boat’s commander. 

The night attack having been pronounced irresistible, 
the Commissioners demanded further experiments to 
settle whether submarine boats could defend themselves 
on the surface against ordinary torpedo boats in the day- 
time. On this point, however, there seems to us to be 
little room for doubt. The ordinary torpedo boat, in 
order to be fast, must also be thin, and is built of very 
thin plates, easily pierced by very light machine guns. 
Not so the submarine craft, which is built of stout plates. 
The only exposed surface cannot be hit save at a very low 
angle, and is therefore practically shot-proof; and she 
herself carries two Nordenfelt lin. machine guns, which 
would play havoc with torpedo boats. The latter could 
not run her down; and their chance of hitting her with a 
torpedo would be extremely small. If they boarded her 
they could not get inside before she would sink under 
their feet. The trial which took place in the Gulf of 
Ismidt showed that the submarine boat could deliver her 
attack at 12 or 13 knots an hour; and all things con- 
sidered, the Commissioners decided that the surface boats 
must be defeated by the Nordenfelt boats. During all 
the trials the boats were taken one at a time, and were 
commanded and steered by Captain Garrett, to whom the 
Commissioners expressed their high approval of his skill. 
Finally the boats were accepted by the Ottoman Govern- 
ment as the nucleus of a distinct permanent department 
of the Turkish Navy. 

The facts we have placed before our readers possess 
special interest at present, because almost every Govern- 
ment in the world claiming to be a naval Power, is con- 
sidering the advisability of adopting the submarine system. 
The United States Government has, we understand, decided 
in favour of Nordenfelt boats, asa permanent arm, and is 
carrying its decision into practice. The Spanish Govern- 
ment has voted large sums of money for the carrying out 
of such experiments as will enable its experts to determine 
the extent to which the new naval arm shall be adopted ; 
French naval men are busy at their arsenals in exhaus- 
tively examining the same subject with the same purpose ; 
Russia already a fleet of submarine boats, and 
still takes the deepestand most lively interest in the question, 
sending officers of the highest position and distinction to 
report to her naval authorities on such trials and demon- 
strations as have taken place; the Greeks already have 
a submarine department, and carry out experiments with 
one of the first and earliest of the Nordenfelt boats; the 
English Government is actively contemplating the esta- 
blishment of a department of submarine torpedo-boats in 
that portion of its services which has the care and control 
of its coast defences. As much may be said of Austria, 
iis Brazil, Japan. 

e works of the Barrow Shipbuilding Company have 
changed hands. Mr. Nordenfelt is a director of the new 
company, and there is every reason to believe that Barrow 
may become the centre from which half the world will 
be supplied. There is, as usual, the unfortunate possi- 
bility that England will be the only laggard, and that 
long after other nations are well provided with submarine 
craft, she will still be without them. In the fact that, 
compared with their great powers, they cost little money, 
lies her chance that Parliament will see its way to ex- 
pedite matters a little more than usual in naval affairs. 


BOILER INSPECTION LEGISLATION. 


SomeTuine was heard last year about a Boiler Inspec- 
tion Bill. The course of paitiahidediiry events, however, 
was such that nothing was done about it. There have 
been few parliamentary sessions of late years during 
which legielation on the subject of boiler explosions and 
the means of preventing them has not been talked about 
more or less seriously. Little has ever come of all this 
talk. It is practically impossible to excite any interest in 
the subject within the walls of St. Stephen’s. It lies 
beyond the purview of all but a few members. It affords 
no political capital; and so the question, no matter how 
interesting it may seem to be, receives no consideration. 
There is no approach to a popular demand for Govern- 
ment inspection of steam boilers. The feeling is all the 
other way. The relations of the Board of Trade with shi - 
owners on all that concerns marine boilers are so unhapp) 
that no one acquainted with the facts wishes to see the 
authority of the Board extended to our factories or our rail- 
ways. It isnoteworthy that no one reads a paper on boiler 
explosions, or boiler inspection, Government or otherwise, 
now-a-days. The whole question may be regarded as dead. 
It is considered that there is nothing about it to discuss ; 
that it is impossible to say anything concerning it which is 
not known; even a paper on the utilisation of sewage would 
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be more likely to attract an audience. We feel that in a 
sense we owe an apology to our readers for saying a word 
about it. Our justification is that, if possible, a new 
Boiler Inspection Bill will be introduced this year, and 
we have even heard a rumour that it is to be mixed up 
with Local Government. 

Now it is quite possible that a bill of the kind, which 
may. be very vexatious in its operation if not actually 
mischievous in its effects, may be rushed through 
Parliament and become law almost before anything is 
known about it by those most interested. For ourselves, 
we may repeat what we have often before said, viz., that 
we are flatly opposed to the idea of Government inter- 
ference in the matter of boiler inspection ; but we also 
hold that a change is required in the law dealing with 
explosions. It may be taken as proved that boilers only 
explode because they are corroded, or worked improperly. 
That is to say, they are permitted to be short of water, 
or the safety valves are overloaded or locked down. 
This being so, it seems that it would be right in all cases 
to assume that the owner of a boiler which explodes and 
kills people is guilty until he proves his innocence. This 
is no doubt opposed to the spirit of English law, and for 
that reason has not been favoured; but there is no 
injustice about the innovation. Nothing can be easier 
than for a manufacturer charged with culpable neglect of 
his steam boilers to prove that he has not been culpably 
negligent. That is to say, a jury can have nothing to try 
but a matter of fact. Thus, for example, if a factory 
boiler explodes and kills half-a-dozen people, the pre- 
sumption is that the owner of the boiler is guilty of man- 
slaughter. If a fowling-piece goes off in the hands of one 
man and another is killed by the discharge, the first 
individual is assumed to be guilty of homicide, or 
possibly something worse, until he proves his innocence. 
This may or may not be easy, because the facts may not 
be easy to get at. But in the case of the boiler explosion 
there need be no such difficulty. It will suffice if the 
owner can show that he had his boiler regularly inspected 
by competent men, and took care that the repairs which 
they suggested were made from time to time. This 
would suttice to clear the accused in the eyes of any jury. 
But the law might go further than this, and acquit him 
without asking a jury anything about it, provided the 
accused could show that his boiler was assured or 
insured with some recognised company. As a matter 
of fact, the circumstance that the boiler was so insured 
would mean practically total immunity, because it 
is so seldom that a properly inspected boiler comes 
to grief that there could be no deaths to deal with. 
It may be said that, as matters now stand, the owner of a 
steam boiler which explodes and does harm may be pro- 
secuted. This is quite true, and coroners’ juries have 
over and over again returned verdicts of manslaughter 
against boiler owners. But nothing ever comes of these 
verdicts. Legislation .on the lines we have indicated 
would have no terrors for those who use steam boilers on 
a large scale, because these men take care that their steam 
generators shall be properly looked to, that they are 
kept in proper repair, and are, in a word, safe. If there 
was no other class to deal with all would be well, and 
legislation would be quite unnecessary. It is the small 
employers of steam power who require looking after. 
They are, for the most part, either ignorant, or parsi- 
monious, or poor. There are dozens of men using only a 
few horse-power who regularly insure and are as careful 
as the largest manufacturers; but there are hundreds who 
do not. Thus, for instance, we may cite a sausage 
maker in an East End back street, who worked a verti- 
cal boiler in all but the last stages of decay at 40 Ib. 
pressure, on the basement floor of a house every one of the 
upper rooms of which swarmed with lodgers. The house 
was old, and an explosion would have either blown out 
the back wall and brought the whole edifice thundering 
to the ground, or else the upper portion of the boiler 
would have flown up through the crazy floors above it 
with scarcely less disastrous results. This is in no sense 
or way an exceptional case; similar conditions exist in 
every manufacturing town; and it is, no doubt, to these 
that we must attribute the desire manifested in certain 
quarters for Government interference. 


As we have said, we deprecate Government interference, 
so far as regards the construction and working of steam 
boilers ; but we would willingly see steps taken to augment 
the steam user’s responsibility in the sense and way which 
we have indicated ; buteven inthis casecareshould be taken 
to do nothing hastily or without consideration. Unfortu- 
nately it is impossible to take one step in such matters 
without rendering a second necessary. The passing of a 
bill to augment responsibility would be followed by the 
springing up of a multitude of men more or less skilled— 
generally less—who would undertake to inspect boilers. 
Under the egis of such a man the boiler user would be 
practically safe. No matter what happened, he could 
provethat he had used due diligence,and had had his boilers 
regularly inspected. The jury would then have to decide 
before they could convict not only that the so-called in- 
spector was incompetent, but that the boiler owner knew 
him to be incompetent. In the old coaching days, to pre- 
vent cruelty to horses an Act of Parliament was passed to 
the effect that all four horses in a stage or mail coach should 
not gallop at once. The law was easily evaded by paying a 
“sad sum for a fast trotter which was knownas “ the par- 
iamentary horse.” His three companions galloped while 
he trotted, and so the law was not broken, though we fancy 
the three gallopers did not see matters iv the same light as 
the coach owner. Now, the danger would be, in the case 
of steam boilers, that, what we may term for want of a 
better word, “parliamentary inspectors,” would come 
into existence; and it is really next to impossible to see 
how it would be possible to prevent them from rendering 
legislation nugatory. It has . been suggested that 
certain boiler insurance and assurance companies should 
be recognised. by the Government; but to this there are 
strong objections. Not the least is, that competition is 
tending to destroy the efficiency of such companies. 





Insurances are effected at rates which leave no proper 
margin for paying inspectors ; and what is very much 
worse, the companies dare not insist on proper oppor- 
tunities for inspection being afforded to them. If the 
Society for the Prevention of Painful Casualties from the 
Improper Use of Steam Boilers refuses to continue an 
insurance on the ground that its inspectors do not get a 
fair chance of learning what the condition of the boiler is, 
then the Institution for Protecting Steam Users against 
the Consequences of their own Carelessness will greedil 
snap it up. Of course we do not refer to certain well- 
known exceptions; but our readers will be at no loss to 
understand our present meaning. Mr. Trail, of the Board 
of Trade, reporting on a recent explosion, says :—“‘ It is 
sad to think that two men lost their lives by the explo- 
sion, but 7f the owners gave the insurance company every 
facility for making proper examinations, they may have 
been lulled into a sense of security by the report they 
received from the insurance company respecting the con- 
dition of the boiler. I am aware that there are often 
great objections made to removing brickwork, and, if this 
is insisted on, the insurance may be offered to a competing 
company.” It is, then, to be feared that difficulties would 
again arise in this way.. We have, furthermore, the case 
of a competent man, say a boiler maker, inspecting his 
own boilers. The catastrophe might take its rise in what 
can be best termed an error of judgment. It is true that 
the error of judgment took its origin in the circumstance 
that the owner was an interested party, but no jury 
could find men guilty on such a basis. 

Thus it will be seen that, from almost every point of 
view, there are serious difficulties to be overcome. Sooner 
or later there will be changes in the law, and steam users 
and engineers will do well to keep themselves well in- 
formed as to what is going on, and prepared to act ata 
minute’s notice if the necessity should arise. 


THE PATENT-OFFICE AND THE INTERESTS OF THE SERVICE, 


THE management of the Pateut-oftice occasionally calls 
for active protest on some question which shows rather 
more than the usual degree of irregularity, or of the dis- 
crepancy between the work to be done and the compe- 
tency of the officials appointed to do it. More than usual 
importance attaches to the remarkable outcome of the 
work of the last Committees appointed to inquire into the 
management of the Patent-oftice, and it was made the 
subject of a question in the House of Commons on Mon- 
day night. Mr. Broadhurst asked the Secretary of the 
Board of Trade whether any further report upon the 
Patent-office had been made to the President of the 
Board of Trade in addition to that presented to the House 
in March last; and if so, whether the Board of Trade 
would lay upon the table of the House a copy of such 
report, together with the evidence, excluded from the 
former report, upon which such further report was based. 
In answer to Mr. Broadhurst Sir James Fergusson said, 
“In reply to a question put by the hon. member for 
London University on the 5th April last year, the House 
was informed that the Committee referred to by the 
hon. member were asked to make confidential inquiries, 
with certain questions relating to the staff and internal 
regulations of the Patent-office, and that the evidence 
taken on this head was hardly of a character which could 
consistently with the interests of the service and the 
usual practice be made public. In these circumstances I 
am not in a position to give the hon, member any further 
information.” Thus the evidence and a secret report upon 
which a most disadvantageous and costly change bas been 
made in an important public office, is refused by the 
Board of Trade. 

Judging from a long retrospect, we seem scarcely to 
recollect the time when there was not something wrong at 
the Patent-otfice. Either the law or its administration 
was in fault, and we are conscious of having been pretty 
constantly employed either in exposing some abuse, pro- 
testing against some unwise change in the law, or urging 
a necessary reform. It was somewhat hastily assumed 
that Mr. Chamberlain’s appearance as a legislator in 1883 
would put an end to all complaints, and that the golden 
age for inventors would begin if only he was permitted 
to embody his ideas in a statute. As our columns 
show, we were never sanguine of his success, and 
we criticised the Bill at some length when it was 
before the House of Commons. Had he shown a little 
more attention to details, and had he been able to 
watch more closely, and for a longer period, the tottering 
steps of his infant statute, his Act might have been more 
successful than it has been. 

The measure was undoubtedly well-intentioned, though 
it always appeared that there was just a slight flavour of 
class legislation about it, its author having on one occa- 
sion hinted to a sympathetic audience that it would prove 
to be a step towards the emancipation of labour from the 
grinding tyranny of capital. No such result has followed, 
and the Act has largely failed, partly from inherent de- 
fects, but mainly from a series of administrative blunders, 
small in themselves, but important by reason of their 
number. Two amending Acts were passed in rapid suc- 
cession, and before the measure was two years old the 
President of the Board of Trade found it necessary to 
appoint a Committee to inquire into the working of the 
new law, and into the organisation and duties of the 
Patent-office in general. 

Two changes of Ministry rather interfered with the 
inquiry, but the Committee was eventually constituted 
as follows:—Lord Herschell, the Attorney-General—Sir 
Richard Webster—the Earl of Crawford, Baron H. de 
Worms, Parliamentary Secretary of the Board of Trade, 
Sir Bernhard Samuelson, and Mr. C. T. Dyke Acland. 
No objection could possibly have been taken to such a 
Committee; and when it is remembered that the law 
officers form the appellate tribunal from the decisions of 
the Comptroller of the Patent-office, it-is evident that 
the two legal members must have: approached the 
inquiry with considerable knowledge of the weak 
points in the administration of the department. After a 





protracted inquiry the Committee reported in March last, 
and, as we pointed out at the time, their labours for all 
practical purposes were entirely thrown away. No 
attempt was made to grapple with the evils from which 
the office was and is still suffering. It must, however, be 
admitted that the application of the obvious remedy 
required courage, a quality in which the Committee 
showed themselves singularly wanting. The Blue Book 
embodying the —— and evidence merely served as a 
fresh example of the uselessness of Committees, and it was 
speedily consigned to the waste-paper basket. A short 
time afterwards, however, it began to be whispered 
that the Committee had not pablishad the whole of 
the evidence laid before them, and the rumour was sub- 
sequently confirmed by Baron de Worms in a reply to 
a question put by Sir John Lubbock in the House of 
Commons. He also intimated that a report would be 
made to the President of the Board of Trade “ upon that 
part of the evidence which was hardly of a character 
which it would be consistent with the interests of the 
service and the usual practice in such cases to make 
public.” The precise period at which this secret report 
was made is not known, and it is only aging lately that 
we have been permitted to learn that such a report had 
been presented. Now, a report which is not made public 
has a value of its own to heads of departments. It possesses 
all the advantages of a disappearing gun, and if judiciously 
worked it may be made to last a long time. If care be 
taken not to quote the precise words or conclusions of the 
document, but only to mention the report generally, no 
one will ever know whether a particular act is founded 
on the report or is that of the head of the department alone. 
The only apparent result of the secret report to the 
Board of Trade, is that the oftices of Superintendent, and 
Deputy Superintendent of Examining (held res at tw f 
by Mr. Prosser and by Mr. Tabrum) have been abolished, 
both of these gentlemen having been consequently placed 
upon the retired list. This, to say the least, is very ex- 
traordinary, for there has never been any question as to 
Mr. Prosser’s peculiar fitness for the office which he has 
been called upon to vacate. 

The greater part of all the patents taken out are of a 
mechanical character, and nearly all are of a technical 
nature, requiring a knowledge of mechanics, industrial 
methods, or processes; and if the work of the Patent- 
oftice is to be intelligently conducted, or with the least 
pretence to the convenience of the public, it is absolutely 
necessary that the officials of the Patent-oftice should be 
men of undoubted technical knowledge, well acquainted 
with the practice of one or more branches of manufactur- 
ing industries, aad that they should be familiar with the 
history of invention in these branches. When, therefore, 
the Patent-oftice has in its service any men, who, to the 
advantage of the public, possess such qualifications, it is 
of the first importance that their services should be re- 
tained, and the taxpayer should be protected against the 
costly and obstructive action of incompetent officials. The 
public must be protected against the combinations of offi- 
cials, which is directed against the proper and most efficient 
performance of the work for which so much is paid, and 
especially must such matters be taken seriously in hand 
when such coml.inations can succeed in getting an office 
abolished in order that their own incompetence should 
pass unnoticed. Since the commencement of the working 
of the 1883 Act the number of patents taken out has 
increased enormously, and the occasional assistance of 
officials with the qualifications above mentioned has 
become more than ever necessary, and in fact indis- 
pensable, unless material alterations are made in the Act, 
and all pretence to a cheap patent law given up. In- 
ventors and patent agents are alike loud in their praise 
of the valuable services rendered in Mr. Prosser’s depart- 
ment, and as our Patent-office methods and publications 
are so far behind in efficiency in every way, these services 
were of the greater value. 

The question incidentally arises, Why should the public 
be deprived of the services of two confessedly efficient 
officers and the pension list be burdened with the heavy 
superannuations paid to persons whose offices are 
abolished? Such is the aspect of the case as it presents 
itself to our mind; but in consequence of the refusal of 
the Board of Trade to produce the suppressed report and 
evidence, we are unable to express any detinite opinion 
upon the matter. It is, however, tolerably obvious why 
the Board of Trade are so anxious to keep back the true 
state of the case. Their system of management has 
been seriously attacked, and there are rumours that 
irregularities of a most unusual kind have been 
allowed to prevail. The “interests of the service,” 
whatever that may mean, ought not to be allowed 
to stand in the way of a full and free disclosure 
of the condition of things at the Patent-office, The 
members of the Committee of Inquiry can hardly, one 
would think, object to the publication of their report, and 
most persons will agree that the true “interests of the 
service” would be best served by the publication of the 
suppressed report. If the state of the Patent-office was 
found to be very bad, there is all the more reason that 
the public should be made aware of it. If, on the other 
hand, the Committee made no particular discoveries, there 
is the less reason for suppressing the facts. Another 
turn of the parliamentary screw, however, might produce 
the report and evidence, or the appointment of a Select 
Committee. 





THE HULL AND BARNSLEY RAILWAY. 


Terms have not yet been agreed upon between the Hull and 
Barnsley Railway and the Midland Company, but it becomes evi- 
dent that an agreement is likely to be arrived at, though it will still 
remain to be seen whether that agreement will survive the 
opposition with which it is threatened. The Hull and Barnsley 
Railway has had the benefit last year of traffic which weut to the 
Humber because of the strike in Northumberland; but it not 
only failed to pay a dividend, it could not pay interest on deben- 
tures, aud the large suni.of that unpaid interest which had ac- 
crued previously was added to. It is impossible for that state of 
things to go on long; the capitalists must have some return, and 
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hence the Hull and Barnsley Railway looked for a company to 
negotiate with. The Midland has entered into such negotia- 
tions. It was the aim of the two parties to arrive at an agree- 
ment under which the undertaking of the Hull and Barnsley 
“might be worked by the Midland Railway on terms which 
would be mutually beneficial.” At the meeting of the Midland 
Railway on Friday last it was officially stated that some progress 
had been made, but that no agreement had been concluded. 
Some opposition was indicated, but the preliminary step was in 
the end approved of by the Midland shareholders, It must now 
be looked upon as probable that the agreement will be come to, 
and it is interesting to find it can only have one result. The 
Midland Railway, in working the line, is to be “ protected against 
loss,” and as there was loss on the traffic last year, it remains to 
be seen whether increased rates will be resorted to to recoup 
the workers, That is to say, that last year the working expenses 
of the Hull and Barnsley were heavy, and when they were de- 
ducted from the gross earnings the remainder was insufficient to 
pay the interest due. The traffic was heavy from the cause 
named, though a great company like the Midland could of course 
increase it; still, if that large traffic left a loss of some thousands, 
it must be looked upon as practically impossible to so add to the 
net earnings as to pay interest and dividend on ordinary shares. 
Itis certain that thereduced charges on coal must havecontributed 
to that loss, and it seems to be the belief of the coalowners of 
Yorkshire that, should the Midland Railway work the line, the 
charges for coal carriage will have to be increased, Whether 
this, and similar increases of the rates of carriage will be deter- 
mined on, or whether the increase of the traffic will be looked 
to to give a larger net revenue, cannot yet be determined ; but 
there can be little doubt that one of the most pressing needs of 
the company will have to be sought for in an increase of the net 
revenue. But the difficulty remains that the capital is so large 
that, under any circumstances, it must be years before the share- 
holders can hope to look for any dividend of moment ; and it is 
apparent from the’statements on the part of the Midland Rail- 
way that the debenture holders must yield some part of their 
interest, either in the past, or in the future. The Hull and 
Sarnsley line is only now entering into its full difficulties, and it 
is quite probable that the opposition of the Bill in the present 
session of Parliament may add to those difficulties, 


THE WORK Lost TO ENGLAND, 


Some ingenious souk with a turn for tables of statistics might 
draw up a singularly valuable and interesting paper on the work 
lost to England through adverse foreign taritfs and insular 
foolishness. In ‘the heyday of our prosperity, when wealth 
rolled in like a flood, British manufacturers were too prone to 
present a stiff lip to any strangers whe suggested a new pattern 
or a novel style. It was largely through this shortsightedness 
that the United States manufacturers obtained command of the 
Australian markets, as well as the West, in axes, adzes, saws, 
spades, forks, and other tools and appliances which English 
makers, after adversity had suffered the scales to drop from 
their eyes, set themselves to imitate. That they re-conquered 
so many lost markets was exceedingly creditable to their stub- 
born determination not to be beaten. There is no feeling the 
way now. No longer is the Colonist told he must take the tools 
English makers think best for him. The drift is all the other 
way. English firms invite the Colonists to suggest changes and 
improvements, and send representatives to take their ideas at 
first hand. Foreign tariffs are now the difficulty, though foreign 
labour, long and cheap, is also a facter in the fight. Notting- 
ham firms have stockings and lace made in Saxony and Germany ; 
Stockport has its “Silent” gas engines made in Ghent ; Deepcar 
(Fox and Co.) its paragon frames made in France ; and so the 
list might be extended. Our warehouses are full of German 
nippers and other German and American hardware, while 
English artisans walk moodily about the streets, or try, as at 
Sheffield, with bleeding and blistered hands to level themselves 
down from handicraftsmen to labourers and stone-breakers at 
eightpence a day. Who is to be the man to solve the problem 
of the unemployed—to win back the lost industries of the land, 
and to widen the sphere of labour for those who earn a living 
more by the skill than the strength of their hands ? 


PHOTOGRAPHY AT THE CRYSTAL PALACE, 


AN extremely interesting exhibition was opened at the Crystal 
Palace on Monday, and there is now to be seen there’ possibly 
the most extensive and beautiful collection of photographs ever 
got together. Whatever artists may say to the contrary, it is 
impossible to look at some of the platinotypes shown without 
feeling that, in its highest developments, photography has risen 
to the level of a fine art. Every evening there is a dissolving- 
view display in the Opera Theatre, which is very unlike anything 
of the kind hitherto produced, The photographs are thrown on 
a screen more than 30ft. square, and the lighting and definition 
are perfect. There is a large display of apparatus, a notice of 
which in detail we must reserve. Engineers will be specially 
interested in the application of mechanism to the reproduction 
of photographs, A continuous web of sensitised paper is drawn, 
at suitable intervals of time, by clockwork under the negative, 
exposed to a suitable source of light. Being “ printed,’ the 
paper strip passes through a washer, toner, and fixer, and finally 
there is delivered a web of paper with a series of photos on it, 
all alike in exposure, colour, and tone, ready to be cut up for 
mounting. So much is now done by engineers with photo- 
graphy, that an exhibition like that open at the Crystal 
Palace should not be missed by any who can find an evening to 
visit it. 

LONDON SANITARY AUTHORITIES AND GAS AND WATER 

SUPPLY, 


Tue local taxation returns, which afford much information of 
general interest, yield statistics which go to show very con- 
clusively that the undertakings of the urban sanitary authorities 
in the matter of gas and water supply are proving very 
remunerative. This fact may not be without its bearing 
ultimately on the desire of the local authorities of the metropolis 
to take the whole of the supply for London into their own hands. 
The figures quoted go to prove that as an investment there is 
no reason to fear that such an enterprise would be a rash one. 
We find that the loans outstanding on account: of waterworks 
amount to £28,217,000, while those advanced for gasworks total 
£12,765,000. From the former class of works the income 
derived was £1,708,000, and the expenditure reached only to 
£611,000. As rds gasworks, the income was £3,009,000, 
and the outgoings but £2,231,000, leaving a net revenue derived 
from both classes of works of £1,875,000. The interest payable 
upon the loans raised amounted, as nearly as we can ascertain— 
the precise sum not being given in the returns—to £1,517,000. 
The net surplus, therefore, after paying all charges, amounts to 
£358,000. It is evident from these figures that, both for their 
water and gas, the dwellers within the metropolitan area are 
payirg considerably more than the real value, We are unaware 





as to the course which the authorities referred to contemplate 
following with regard to this surplus, which, if of annual recur- 
rence, must soon constitute a very large sum in hand. In some 
form or other the ratepayers of London should reap the benefit 
of this, and it could not be better applied than to the reduction 
of the demand made upon them for the two necessaries of water 
and gas, 
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Report on the Railway Connection of Burmah and China. By 
ARCHIBALD R. CoLquHown, Assoc. M.I.C.E., F.R.G.S. Deputy- 
Commissioner, Burmah, and Horr 8. Hatverr, M.I.C.E., 
F.R.G.8., &. With Account of Exploration Survey, by Hotr 
8. HALLETT, accompanied by Surveys, Vocabularies, and Appen- 
dices. London: Allen Scott and Co. 





As a report on railways that are required to open upa 
rich country and rich trade line, this report is equal in 
interest to one containing a similar amount of information 
on railways in China proper. Both the authors of the 
report are thoroughly well-known in connection with the 
proposed railways for opening up Burmah, Siam, and 
South-Western China, and both have had special advan- 
tages in acquiring as thorough a knowledge of the routes 
as the difficulties which beset travellers in some parts 
of it will at present permit. Mr. Colquhoun accom- 
panied a mission from the Government of India in 1879 
to Siam and the Shan State of Zimme, and in 1882 carried 
out an exploration through Southern and South- 
Western China, and from 1883 to 1885 was em- 
ployed on a mission to China as special correspondent 
of the 7imes, Application was made to the Government 
of India for a contribution towards the expenses of a 
comprehensive examination of the country between the 
Burmese littoral and South-Western China, but this was 
ultimately refused, and an exploration was therefore 
carried out by Mr. Holt 8. Hallett as far as funds 
subscribed by the London, Glasgow, Manchester, and 
Rangoon Chambers of Commerce would permit, and the 
results are given in the surveys, itinerary, and vocabularies 
in the report before us. Mr. Holt Hallett knowing 
Burmah well, and Mr. Colquhoun having spent much 
time in exploring South-Western China, a good deal of 
attention has been directed by the commercial communi- 
ties to the railways proposed as atfording probable early 
profits, and as being of immediate value in opening 
up countries rich in almost every merchantable natural 
product, and in many parts densely populated. The 
Chinese provinces which neighbour Burmah contain 
about 103 millions, the Burmese Shan States, to the east 
of the Salween, 14 millions, the Siamese Shan States 
two millions, and Siam in the basin of the Nichnam about 
five millions. This population, we are told, of about 111 
millions is at present hardly touched by our commerce. 
We must not, however, enter here into any discussion of 
the mass of interesting and important information given 
in this report. We need only say that besides a descrip- 
tion of the countries concerned, the report gives a great 
deal of information concerning their climates, products, 
mineral and otherwise, of the industrial and social con- 
dition of the peoples, their laws, resources, and trade. 
Numerous maps and engravings accompany the report. 


British Mining: A Treatise on the History, Discovery, Practical 
Development, and Future Prospects of Metalliferous Mines in 
the United Kingdom. By Rosert Hunt, F.R.S. Second 
Edition, Revised. London: Crosby Lockwood and Co., 1887. 

Ir is scarcely necessary to do more than announce the 

appearance of the second edition of this important book on 

British mining, for we are informed in the preface that “it 

has not been thought advisable to add to the original text,” 

and a full review of the first edition was given in THE 

EncIverr of June 13th, 1884. The tables showing the 

production of the more important metallic ores obtained 

from the mines of the United Kingdom have been brought 
down to date, and the price—which formerly placed the 
book beyond the reach of many who required it—has, 
with the new edition, been reduced with a view to putting 
it within the reach of young miners finishing their educa- 
tion at the School of Mines or in the classes of the 

Miners’ Association. The book is in every respect well 

got-up, and is an essential to all interested in British 

mining methods. It would be handier if it were bound 
in two volumes, making the second volume commence at 

Book III. and Chapter I. of “ Practical Mining.” 


Chemistry for Beginners; adapted for the Elementary Stage of 
the Science and Art Department's Examinations in Inorganic 
Chemistry. By R. L. Taytor, F.1L.C., F.C.S. London: 
Sampson, Low, and Co. 1887, . 

A USEFUL little book—more useful, perhaps, in a class- 
room than elsewhere, but still atfording much of that 
information which an engineer occasionally requires for 
refreshing his memory. It would, however, be the better 
for a more complete index, and more frequent reference 
to things by their common names. 








GEOMETRIC COMPASSES.—We are requested to state that the ad- 
dress of the inventors and patentees of the geometric compasses 
illustrated in our pages last week is F, J. Bennett and Company, 
Elipses Works, Sheftield, rs 


UNITED STATES STREL REQUIREMENTS.—The modifications in 
the naval department’s specitications for steel for the additional 
war vessels are as follows :—In the first place, there is a change in 
the arrangement by which all clauses of a general nature appear 
under one head. Thin plates from which it is impracticable to take 
test pieces are allowed to be rolled from ingots of a heat that has 
passed for tensile strength and elongation in thicker plates, but 
from each thin plate cold bending and quenching test pieces are 
taken. The phosphorus test, which was applied only to furnace 
and flange plates, is now applicable to all boiler material. Boiler 
plates, which were formerly sheared to within two inches along the 
sides, are allowed to be sheared to within one inch. In the test 
for steel shafts, the proportion of length between reverse marks 
and section area is increased from four to eight. The elongation is 
increased from 20 to 24 per cent. at outer radius, and from 16 to 
20 per cent, at inner radius, 





NORDENFELT’S LIGHT QUICK-FIRE BATTERIES. 





WE give on the next page engravings illustrating the designs of 
Mr. Nordenfelt’s new quick-fire guns for the field, and likely to be 
brought forward for trial before long in this country. We have 
used the expression quick-fire batteries because the guns we are 
now considering are not those of infantry rifie calibre, which are 
proposed for issue to infantry and cavalry, but larger natures 
firing shell, and constituting field artillery. Of these there are 
three, 8-pounder, 6-pounder, and 3-pounder, the calibres being 
respectively 2°4in., 2°24in., and 1°85in. The 8-pounder is the 
largest gun recommended as suited to a team of six horses. It 
fultils the essential condition to quick fire—that is to say, it does 
not run back on its wheels, so as to entail entire laying afresh 
after each round fired. 

The details of the 8-pounder battery were given by Mr. 
Nordenfelt in his paper read before the United Service Institu- 
tion on January 13th, as follows :— 


Celie... ue cee 2°4in. 
Weight of gun eg ee 63 cwt. 

99 carriage with shield.. 13 cwt. 

as limber (with 50 rounds).. .. .. 15} ewt. 

9 shell (shrapnel or common shell)... 77 1b, 

2 POWGE 60. 06. 04> ay. on, 98) 22 1°75 lb. 

” cartridge complete .. .. .. .. 11°5 Ib. 

‘a case-shot (250 lead bullets) .. .. .. 10 Ib. 

ret bursting charge in common steel shell .. 1202, 

” bursting charge in shrapnel (105 lead 

OO ds cae ae ae sell ys%p se: 9 OR 

br time and percussion fuse 8 0% 
Length ef gun over all.. as stakes {2in. 

@ cartridge ls$in, 
Diameter of wheels . 5ft. 
Track.. Diag: Sata 5ft. 2in. 
be factor of resistance of air 0-74 
Initial velocity... .. «- «- +. 1650ft.-sec. 
Remaining velocity at 1000 yards .. +. « 1197 

Pe 2 at 26 ae in ge ison ae | aS 

at 3000 ,, ae as 830 ,, 


The gun is drawn by six horses, the draught of each horse 
being below 6 cwt. 

The maximum rapidity of fire is thirty rounds per minute ; 
the average rapidity of fire for aimed shots is fifteen per minute, 
equal to 120 1b. of shrapnel, 1575 lead bullets, per minute, as 
against three shots equal to 36 lb. of shrapnel, 531 lead bullets, 
per minute for the 12-pounder field gun ; or allowing an average 
of four aimed shots for the field gun, which seems excessive, 
the field gun would fire four shots, equal to 48 lb. of shrapnel, 
708 lead bullets, per minute. 

If a battery of six quick-firing 8-pounder guns, after the 
range has been found, fires for half-a-minute, the fire would be 
exceedingly intense, or say forty-five shots, equal to 360 1b. of 
shrapnel—4725 lead bullets. If, on the other hand, it appears that 
the object desired would be attained by firing 500 lb. weight of 
shrapnel, the battery of six quick-firing guns would fire this in 
forty-two seconds, while a battery of six field guns would fire 
the 500 1b. of shrapnel in 1°6 to 2°3 minutes. The limber carries 
fifty rounds, the ammunition wagon carries eighty rounds, and 
the wagon limber fifty rounds, say, with the case-shot cartridges 
on the trail, a total number of rounds per gun of 123, if.there 
is one ammunition wagon for every two guns, or 188 rounds per 
gun if it is found desirable to have one ammunition wagon for 
each gun. The gun detachment consists of four men and one 
horse-holder, not counting the drivers. No. 1 sits ou the trail- 
seat, lays the gun vertically and horizontally by wheel-gear, and 
fires; No. 2 sits on the side seat, inserts the cartridge, closes the 
mechanism, opens it when fired and extracts the empty cartridge 
case, all by a to-and-fro movement of the hand-lever; No. 3 
sets the time-fuses, with assistance of No, 4, who also changes 
position of the trail by the hand-spike, if required. These two 
men kneel at the side of the trail, so that all four are well under 
cover of the shield. 

When unlimbering Nos. 3 and 4 take out of the limber, before 
it moves away, the required number of cartridge boxes, and 
place them on the ground under cover of the shield, so that no 
men are exposed moving constantly forwards and ‘backwards 
between the gun and the limber. All four men are mounted on 
the march, with one horse-holder, the horse of No. 1 being held 
by the bugler or by one of the drivers. The 12-pounder horse 
artillery gun is served by eight men and four horse holders, not 
counting the two men mounted on the ammunition wagon, nor 
any of the drivers, There would thus be a saving for the quick- 
firing 8-pounder gun of seven men in the gun detachment, which 
will allow easily one ammunition wagon for each gun without 
exceeding the present total of men and horses in a battery. As 
the ammunition wagon holds eighty rounds, its limber fifty 
rounds, and the gun limber fifty rounds, the gun would be sup- 
plied with 180 rounds of shrapnel in going into action. 

The ammunition wagon should, Mr. Nordenfelt considers, 
always follow close to its gun on the march, and-form up close 
in the rear, or better still, at the side and in the line of the 
battery when in action, because the ammunition wagon loses 
much of its usefulness if kept, perhaps many hundred yards 
away, under cover, if available, and if mot under cover it 
would be actually safer in the fighting-line itself than a couple 
of hundred yardsbehindtheguns. On the axleof the gun-carriage 
itself is carried eight rounds of case-shot cartridges protected 
by the shield, in order to have them always handy, for use only 
in case of suddenly coming upon a line of infantry, which may 
have been hidden from view, and which may commence a terrible 
fireat perhaps only a couple of hundred yards range or less. There 
would then be no time to take ammunition from the limber, but 
even six rounds of case-shot for each gun would give 9000 gun- 
shot bullets per battery, and as these would be fired within 
fifteen seconds no infantry could possibly face such fire within 
case-shot range. 

Mr. Nordenfelt prefers to arrange the provision of ammuni- 
tion as follows: When going into action the gun as well as the 
ammuuition wagon are unlimbered, a few ammunition boxes are 
taken out of the gun limber and placed by the side of the trail 
under cover of the shield; when both the limbers retire, the gun 
limber is again replenished by ammunition boxes from the wagon 
limber. As soon as the ammunition boxes on the ground are 
emptied, they are.exchanged for filled boxes out of the wagon 
which is close to the gun. In this manner the gun limber 
always remains filled until both the wagon and the wagon limber 
are emptied, and the gun can thus be supplied with ammuiition 
out of its own limber, while the wagon fetches fresh ammunition 
from the spare supply in the rear. 

Figs. 6, 7, and 8 show respectively the common-—steel—shell, 
the case shot, and the shrapnel for this gun. The 8-pounder 
is fairly accurate up to 4000 yards range, and artillery seldom 
fire with advantage at any greater distance in the field. Fig. 1 
shows the 8-pounder gun in action. Fig. 2 is the limber and 


Fig. 3 the gun, half being shown in front and half in rear eleva- 
tion. This figure shows the amount of protection afforded by 
This we admit is very com- 
At long ranges we question the 


the steel shie]d to the detachment. 
plete against infantry fire. 
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advantage of it, because shells would not only perforate it, but | 


would be broken so as to act on the detachment by the shield 
without depending on these figures. At infantry , how- 
ever, the protection would be very good, and the chief difficulty 
would be with horses coming into action and moving. These 
movements Mr. Nordenfelt contemplates being masked in a great 
measure by cavalry or infantry. Figs. 4 and 5 show the ammu- 
nition wagon for the 8-pounder in side view, in front, and in 


movements under almost any circumstances, especially the 
6-pounder gun with six horses, on any marches, except in diffi- 
cult mountain service where a horse cannot pull 5} cwt., when 
and where he can carrya man. The guns following a cavalry 
division would be kept with the main body of the division under 
the General’s direct orders, and the guns would probably not be 
divided into smaller detachments than batteries, except under 
very special circumstances, in which case the quick-firing guns 
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rear. It may be seen that the total weight behind team is 
34} cwt. 

Details of stiles firing 6-Pounder Field Gun. 
| >a - 2°24in. 
Weight of gun ° -- 4cwt. 

» carriage with shield... oo 0s os »at EOE 
* limber (with 80 rounds) .. se | se ee 
i shell (shrapnel or common m shell ee | 
se powder.. .. co 6, 
” cartridge complete - . = os op Ee 
ae case shot (200 lead bullets) : ~ ws Cay 
se bursting charge in common sh 93 oz. 
wo bursting charge ion fase“. (7 teed d bullets) 2 oz. 
time and —grcamas s. 8 07. 
Length of gunoverall.. . 72in. 
cartri 15}in. 
Diameter of see 5ft. 
rack... ‘ 5ft. 2in. 
© factor of Re Ca 0°85 
Initial velocity .. o6 -- 1510ft.-sec. 
Remaining velocity at 1000 ‘yards _ - 31070 , 
” ” a ” 880 ,, 
” ” at 3000 ,, 750 ” 


Number of rounds carried with very gun, 168 when one am- 
munition wagon is attached to two guns, or 248 rounds if each 
gun has its own ammunition wagon. The gun when drawn by 
six horses gives only 5} cwt. per horse, and is consequently an 
exceptionally light horse artillery gun. If the number of cart- 

ridges carried in the limber is reduced to fifty, this gun without 
shield can be drawn by four horses, each horse pulling about 6 ewt. 
Either the 8-pounder or the 6-pounder guns can follow cavalry 
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with shields would have more chance of defending themselves in | 


small detachments than ordinary field guns. 

These guns would act very much in the same way as pre- 
viously described for quick-firing guns in the field generally. 
They would be thrown forward, even nearer to the enemy than 
quick-firing guns supporting infantry, as the cavalry can follow 
them up more quickly after they have ‘silenced the artillery sup- 
porting the enemy’s cavalry. During the actual cavalry attack 
the quick-firing guns would play upon the enemy’s cavalry, or 
partly upon their artillery, so as to draw its fire away from the 
attacking cavalry. As soon as the attacking cavalry has 
advanced so far as to mask their field of useful fire, the quick- 
firing guns would cease firing and load, so as to be ready as a 
rallying point for their own cavalry, if the attack were to fail; 
or so as to gallop up and assist in harassing the retiring enemy 
if the attack were successful. When supporting cavalry, the 
quick-firing guns would not find so much use for their shields as 
when supporting infantry, except that they may sometimes have 
to be left behind to defend a position against infantry, or to be 
sent forwards to defend a position which may be threatened by 
infantry ; or again, if near the heat of the fray, at the serious 
moment when the success of armies may be hanging on a 
thread, the quick-firing guns would no doubt be thrown in with 
the other artillery to help to turn the scale. 

This is the 6- -pounder gun which fired thirty-six rounds in one 
minute in Belgium in November last, and which there gave | 
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It is also the same gun which is proposed—(1) For use on its 
non-recoil field carriage outside fortifications, (2) As capon 
niére gun (it fired as such 7200 case-shot bullets in a minute). 
(3) As a rampart gun on a special wheeled rampart carriage ; 
and (4) For use in disappearing turrets for the defence of forti- 
fications. Figs. 9 10 and 11 show the common steel shell, the 
case shot, and the shrapnel shell for the 6-pounder. The details 
of aa -pounder gun are as follows :— 





° oo 0p 90 cece oo Sem. 
Weight of gun’ 8} cwt. 
‘ carriage, with shield and ‘96 rounds in car- 
P 18} cwt. 
” shell, P el and o occ: 00 eo SER 
” powder... aa ee 48 
” cartridge complete Be se ae 


pa case shot (89 lead bullets) 

9” bursting charge in common shell” 4 

5 + Shrapnel (48 —_ bullets) 
time and re ~ aa 


Length of gun over all 74in. 
whos = @0 <e 60 ec 4s eo Sh 

Diameter of whee ae ee ae eC 
Trac oe o és) ce bb Seek 25 Tes Se OE 
i ites of idtiainn 1°05 
Initial ay ce ee ec cs os MRO aes 
Remaining v locity at 1000 yards se os os ce oe BOOB 

” ” ” eo 08 ce ee 844, 

” ” 3000 ,, eo ce es TIT ns 


Number of rounds carried with each gun, 176 when one 
ammunition two-wheeled cart is attached to two guns, or 256 
rounds if each gun has its own ammunition cart.. The gun on 
its galloping carriage is drawn by four horses ; the ammunition 
cart also by four horses, each horse, in either case, drawing 
5$ cwt. The two-wheeled galloping carriage on which this gun 
is mounted, is to all intents and purposes the same as first pro- 
posed for cavalry by Colonel Liddell, on the basis of Lord 
Charles Beresford’s original galloping carriage,and which was con- 
structed by Mr. Nordenfelt under the advice of Colonel Liddell, 
General Arbuthnot, Major Wilson, and Captain Baden-Powell, 
and which now works exceedingly well, especially with the 
harness adapted for it by the last-named officer. The galloping 
carriage is quite as suitable for this quick-firing 3- -pounder gun 
as for the rifle-calibre gun ; and the 3-pounder gun on its recoil 
mounting is the most powerful gun which it is proposed to mount 
upon two wheels on account of the danger of throwing too much 
strain of recoil upon the horse in the shafts. 

This gun could be used for the support of cavalry, instead of 
the 6-pounder gun; the gun and its ammunition would be 
cheaper ; it would require fewer horses, and would occupy less 
space on the march and in turning ; but it would probably be 
most useful if attached to ordinary 12-pounder field gun batteries 
for the purpose of rapid range-finding and as flank protection, 
where, from its great mobility, it would operate with advantage 
against cavalry or infantry. 

All the above-mentioned quick-firing guns for use in the field 
would fire principally or almost exclusively, shrapnel shells with 
only a few case-shots—carried on the gun axle under protection 
of the shield in the 8-pounder and 6-pounder—and with a supply 
of common steel shells with heavy bursting charges for sighting 
shots, for firing against cavalry and against earthworks, gabiuns, 
and improvised defences, Figs. 15 and 16 show the 3-pounder 
gun in side, rear, and front view, the latter figure being divided 
down the centre. 

Whatever question there may be about shields for the 
8-pounder at long ranges, this piece will derive great benefit from 
them, seeing that it would generally engage at the shorter 
ranges, and would not be expected to undertake an artillery 
duel—that is, to silence or drive the enemy’s field guns out of 
action. With rd to short range firing at troops, Mr. 
Nordenfelt has the results of valuable trials made in France 
with case shot. The heavier class of case shot—that is iron 
sand shot—fired from heavy guns ricochet with considerable 
effect on hard flat ground ; consequently, much depends on 
the nature of the ground in front of the guns. With field guns 
this is not so, the small white metal bullets, even hardened as 
they are, become deformed and thrown up on re; hence it is 
specially necessary to study their action and distri ibution, 80 ax 
to use them with the best elevation for each range. The chiet 
characteristics of the ammunition of all the quick-fire gun- 
with which some of our readers may not be familiar, are: the 
combination of shell and charge in one metal case, constituting 
“ fixed ammunition ;”’ the use of steel inthe common shell and 
shrapnel so as to get the minimum thickness of ball and maxi 
mum length and capacity for bursting charge or bullets; and 
the pointed apex of the case shot which favours rapid loading. 
The shooting powers of the three guns may be seen generally 
from the following table :— 


Elevation 8-Pounder, 6-Pounder, 8-Pounder, 
in degs. range in yds. rangein yds, range in yds. 
rar yee 2460 eo +e 2900 
ae a3! op oa Ee ee 4030 -» 4600 
| Ae. ae 4800 -. 5450 
BP. 96... 0%,:90- AO, a0 acne ee 7650 








DgaTH OF Mr. SAMSON BaRNETT.—We regret to have to announce 
the death, on Tuesday, 14th inst., of Mr. Samson Barnett, the fur 
mer senior partner o the well-known firm of Barnett an Foster, 
mineral water engineers, Niagara Works, Eagle Wharf-road, Lond n, 
N. He was till three years ago the senior partner in the firm, when 
| he retired, leaving Mr. F. Foster the sole representative. He had 
not been actively en in the business for about twenty years. 
He will be remembered by many of the older manufacturers in the 
mineral water trade for his manly, horest, and htforward 


such excellent accuracy at 2500 metres, and may be assumed to | manner in all his dentine, ont he goes to his last rest, at the ripe 
| age of 82, mourned and 


be accurate up to and beyond 3000 yards. 


dly remembered by all who knew hiw. 
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THE STANLEY EXHIBITION OF CYCLES. | of signalling lamp is carried on a spring bracket, while a 
Concluded : 131 | signalling flag is carried by the side of the front fork. Another 

(Concluded from page 131.) | novel feature of this machine is a strut or support for keeping 

In the rear-driving safety bicycles, which so far have proved the machine in an upright position at a state of rest. This 
most suitable for military purposes when the cycling detachment | strut can be instantly raised or lowered by the rider without 
is used for scouting purposes, the majority of makers elect to | dismounting. We believe this device has been applied to this 
carry the rifle longitudinally along the frame of the machine ; | type of bicycle before, but it has never come into general use. 


as £10, which certainly is a great desideratum ; at the same 
time, the advantages to be derived from the use of wood ap- 
pear to be facility of repair in case of damage, a natural 
elasticity of the frame rendering the use of anti-vibration 
devices unnecessary, and increased strength without increased 
weight. We understand that a Committee is now sitting at the 


but there appears to be a diversity of opinion as to the best | 


method of carrying it in that position. Fig. 17 illustrates a 
Humber bicycle with a diamond-shaped frame, showing the 
method of carrying a rifle on that type of frame. 

Messrs. Watkins and Co., of Clapton, E., show a most com- 


Fig. 23 





plete military cycle, which is illustrated by Fig. 18. In this 
machine a cross frame is used, and the seat pillar is cranked 
to allow the rifle to be placed exactly over the centre 
of the machine, so that the balaiice thereof is not im- 


peded, Onjthe front of the eteeriig post # itew type 








It appears, however, to be a sine qu4 non for military cycles, 








Messrs. Singer and Co., the Coventry Machinists’ Company, 
and Messrs. Hillman, Herbert, and Cooper all exhibit rear- 
driving safety bicycles adapted to a rifle longitudinally 
thereon, the machine made by the latter firm being illustrated 
by Fig. 19 ; but the Rudge Cycle Company, on their military 
bicycle, elect to carry rifle in an approximately vertical position 
in front of the handle-bar-—supporting it from one of the prongs 
of the front fork. Messrs. Humber and Co, also exhibit a 
single tricycle of the “ Cripper” type adapted to carry a rifle; 
this we illustrate by Fig. 20. 

Messrs. Wilkins and Co., of Holborn-viaduct, E.C., exhibit 
one of their “Scout” bicycles, which they claim to be specially 
suitable for military purposes. In this machine, which we 
illustrate by Fig. 21, the frame carrying the saddle and pedal- 
crank axle is pivotted at the axle of the driving-wheel, and is 
supported by springs engaging with the backbone. The pedal- 
crank axle is a divided one, to allow the position of the rider to 
be kept well back over the driving-wheel. This materially 
oar the wheel base, and makes the machine very easy to 

ndle. 

Messrs. Linley and Biggs show a rear-driving bicycle specially 
constructed for army purposes with a wooden frame, which we 
illustrate by Fig. 22. A special wood, which we were not able to 
identify, is used for the frame, and is treated by a secret process 
to prevent it from shrinking or warping, and &t the same timé 
rendering it impervious to moisture. No hdlés ate bored in the 
wood, the fittings being all clamped thereto: By the use of 
wood for the frame the price of the machifie can be hept as low 





War-office to consider, inter alia, what type of machine is best 
suited for military requirements. 


Amongst the accessories we found many novelties. Messrs. 
Starley and Sutton, the introducers of the Rover bicycle, have 
invented a new type of spring for supporting the saddle. The 
saddle is carried on the forward part of the spring, so that when 


Fig. 24 





the machine comes in contact with obstacles the saddle moves in 
4 forward and downward direction, instead of ina purely vertical 
direction. They also show an improved wrench, the parts of 
which are stamped up out of sheet steel and afterwards brazed 
tugether; making it exceptionally strong and light: Messrs, 


‘ 
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DIAGRAMS FROM THE QUADRUPLE EXPANSION ENGINES OF THE SUEZ. 
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Lamplugh and Brown show a new construction of saddle 
and spring, the latter consisting of a light frame suspended from 
@ supporting frame by shackles made of flattened spiral springs 
encircling rubber blocks. We illustrate this saddle and spring 
by Fig. 23. 





manufacturing steel wheels, for use therewith, with machine-cut | 


teeth. 

We noticed that one machine in the Exhibition was fitted with 
silicium-bronze spokes, and from our knowledge of this produc- 
tion of the Phosphor-Bronze Company, we cannot understand 


Mr. A. Burdess, of Coventry, shows a new spring suitable for | why this metal has not been more generally used for the spokes | 


all types of machines, which is a modification of the well-known | of cycles, as besides being tenacious enough to withstand screw- 


ellipse spring. The spring is constructed of two plates hinged | ing-up to the highest tension without drawing, and ductile |’ 


together at their extremities to form an ellipse, and instead | 
of making the plates of sufficient strength to carry the desired | 
weight, a spiral spring adjustably connects the hinged ends | 
between the plates and so prevents their spreading, thus sup- | 
porting the weight. Messrs. George Townsend and Co., of | 
Hunt End, near Redditch, show their well-known and largely 
used combination saddle and spring, and also a large assortment 
of all parts used in the construction of cycles. This firm have 
recently introduced a new frame for rear-driving safety bicycles, 
which we illustrate by Fig. 24. The back fork of this frame is 
made in combiuation with the slotted ends and the step, out of 
one piece of metal. The strength and rigidity of the frame is 
greatly increased by the introduction of crown strengtheners 
in the crowns of the forks, as illustrated. 
Mr. J. H. Dearlove exhibits on his stand a new wheel, in- 
vented by Messrs. J. W. Hall and H. L. Phillips, which we think | 
is an advance in the right direction. We illustrate the novel | 
construction of this wheel by Fig. 25. Instead of screwing the 


Fig. 25 





spokes into the flanges of the hubs of the wheel, or threading | 
them through holes or studs therein, the spokes are made in | 
pairs out of one length of wire, which is bent with a loop in the | 
middle of its length. The loops are laid in circular grooves | 
milled out of the outer faces of the flanges, and a plate is screwed | 
on to the face of the hub to keep them in place. Messrs. Lucas | 
and Son, of Birmingham, the well-known lamp makers, show | 
an electric lamp specially constructed for use on cycles. It | 
works with a battery and accumulator, and although in bulk it | 
is no larger than an ordinary cycle lamp, it is 150 per cent. | 
heavier ; it is stated to burn six hours, at the end of which time 
either the battery or the accumulator must be recharged. 
Messrs. Perry and Co., of Birmingham, show a fine assort- 


| pany, of West Hartlepool. 


enough to permit it being bent to any degree without injury, its 


non-corrosive properties and general appearance are all in its | 


favour. 
Taken as a whole, the Exhibition is a fine example of British 
workmanship, and judging from the extensive orders which we 


are told are being placed by foreign agents—principally Germans | 
—it seems pretty clear that in this industry, at all events, we | 


are able to hold our own. 








QUADRUPLE EXPANSION ENGINES OF THE 
8.8. SUEZ. 

THE s.s. Suez is a cargo and passenger steamer belonging to 
Messrs. Nelson, Donkin, and Company, of Newcastle-on-Tyne. 
few months ago her old compound engines were converted to 
the quadruple type by the Central Marine Engineering Com- 
The plan adopted was that of 
removing the existing two cylinders and putting in their place 
four new cylinders, in two tandem pairs, working in the old valve 


spindle centres and valve gear which was between the cylinders, | 


and working the two upper valves off the upper ends of the 
spindles of the lower valves. 


fitted with piston valves on a special plan adopted at the 


Central Engine Works, by which there is next to no wear, and | 


facility is provided for adjustment of the slight amount of wear 
that does take place, namely, about ;},in. in the diameter of the 
valve in twelve months’ wear. These valves are exceedingly light 
to drive, and probably no other type would have suited the posi- 
tion satisfactorily. ‘The vessel has now been to South America 
and back since her engines were quadrupled, and the engineer 
reports not having had the slightest trouble with any part, and 
that on overhauling the cylinders and valves he finds them in 
perfect condition, there being no wear perceptible. In placing 
four cylinders over two cranks a large number of conditions 


come into play, which have an effect on the balance of horse- | 


power between the two cranks, and it is interesting to note that a 
set of diagrams we publish above, taken from the engines 
of the Suez, show 491-horse power on the forward and 4944- 
horse power on the after crank, or a difference of only 3$-horse 
power; and when these diagrams ure placed on the theoretic 
curve, as shown in our engraving, it is seen at a glance that there 
is very high efficiency of the steam, the losses between one 
diagram and another being very slight. The actual area of the 
| diagrams is equal to 88°9 per cent. of the standard area of refer- 
j ence A,B,C,D, taken between the upper and lower limits of 
| pressure registered by the indicator, whilst it represents 76°9 


The sizes of the new cylinders are | 
| 22in., 30in., 43in., 62in., the stroke of all the pistons being 45in. 
| The first and second cylinders, which are above the others, are 


ment of component parts of cycles, the manufacture of which | per cent. of the standred area E,F,G,H, taken between boiler | 


Company in being the first on the east coast to adopt the quad- 
ruple system, and we think much credit is due to the Central 
Marine Engineering Company for the satisfaction that has been 
given by the first quadruple expansion engine produced on the 
eastcoast of Great Britain. The work was superintended through- 
out by Mr. John Rankine, inspecting engineer for Messrs. 
| Nelson, Donkin, and Company. 

A few words of explanation are required to make the com- 
parison between the theoretic and real diagrams intelligible. 
The dot and dash and also the dotted curves are intended to be 
adiabatic curves, drawn throughout on the assumption that 
| the ninth power of the pressure is inversely proportionate to 
the tenth power of the volume. The pressure was 152 lb., the 
vacuum 27}in., and the revolutions 56 per minute, 

The dot and dash curve is that corresponding to the quantity of 
steam received from the boilerateach stroke, and thereforeexcludes 
| the quantity shut up in the cylinder when the port closed, which 
latter quantity in this particular case happens to be such that 
| compression just brings it up to boiler pressure. Therefore 
the volume excluded is in this case just the volume of the 
clearance. 

The dotted curves are a series of curves—not one continuous 
curye—which include all the steam which is expanding in the par- 
ticular cylinder against which the curve stands. For instance, for 
the first cylinder it includes all the clearance space, but instead of 
taking the calculated point of cut-off, the cut-off as per diagram is 
taken; i.¢., the upper end of the expansion curve of the diagram is 
| regarded as the proper starting point in tracing down the curve. 
This is also for the dot and dash curve. Then, for the dotted curve 
against the second cylinder, the point is found where the com- 
pression began in the first cylinder, and it is considered that the 
ste m to the right of this point goes forward to the second 
cylinder, whilst that to the left of it is bottled up in the first 
cylinder. 

If to the quantity that is thus shown to be handed down to 
the second cylinder from the first we add the quantity com- 
| pressed in the second, and found there when the valve opens 
| for admission, we get a total quantity for the second cylinder, 
| inclusive of clearance in that cylinder, which is the correct 
| amount to show as the quantity expanding in that cylinder, 
| Similarly with the third and fourth—so that whilst this series of 
curves is jointed together each component part is related to a 
| quantity of steam that is correct for its own particular cylinder, 
| taking accurate account of the clearances in that cylinder. As 
| will be seen, all that this series of curves shows is the position 
the actual expansion curve of the diagram should occupy, pro- 
vided there were neither condensation nor re-evaporation taking 
place in the engine. Ontheother hand, the dot and dash curve and 
the vertical line to which it is related show the-expansion of the 
net quantity of steam received from the boiler in a perfect one- 
cylinder engine, without either clearance or compression; and 
therefore we may regard the area these lines enclose as a standard 
area of work that should theoretically be got from this engine. 

The actual diagrams are in practice :—(1) Greater than this, 
owing, to use Mr. Mudd’s words, to water being admitted with 
| the steam, and this water subsequently evaporating and show- 

ing on the diagrams. Our view on this point is that the water 
results from condensation, and doves not, save to asmall extent, 








they have taken up. Amongst them we specially noticed a ball- | 
bearing hub for the driving-wheels of rear-driving safety bicycles. | 
This, we understand, is made under a licence from the Rudge 
Cycle Company, the proprietors of the Rudge ball-bearing 
patent. We think this ball-bearing hub is the best that has yet 
been introduced, as the rows of balls are kept well apart, and so | 
produce a steadier running bearing. 

Mr. W. Bown and the Abingdon Works Company, of Birming- | 
ham, both have exhibits of their various manufactures, which | 
testify to the general excellence of their workmanship. We | 
notice that the latter firm are now making their well-known 


pressure and absolute zero. | come over from the boilers ; and (2) less than this, owing to all 
Looking at. the alteration from another point of view, namely, | the known and unknown sources of loss. (The comparison, there- 
the economy realised by the change of the engines, we find we | fore, between the actual areas of the diagrams taken from the 
are met by equally satisfactory results. On the first run from | engine with the standard theoretic area seems an interesting 
the north to Lisbon, the coal consumption was carefully taken, | one, and it is only lacking as a perfectly satisfactory system of 
and with the same kind of coal, the same revolutions, the same | gauging the efficiency of the steam, inasmuch as it offers us no 
speed of the ship, and the same propeller as formerly, the con- | account of the quantity of water that went in with the steam as 
sumption was over 34 per cent. less with the new than with the | water, or resulted from condensation. 
old engines. This result is all the more satisfactory when it is| In Mr. Mudd’s triple-expansion engine he arranges that the 
noticed that the boiler pressure was in reality rather a low one | receivers are jacketted in effect, “and hence,’”’ he says, “‘ we get 
for the quadruple system. The results, however, have fully | the middle diagram bulging out far beyond the dotted theoretic 


open link driving chain with hardened steel links, and are | justified the bold step taken by Messrs. Nelson, Donkin, and | curve—an evidence of very considerable evaporation taking 
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place in the receivers ; and inasmuch as the first cylinder may 
be regarded as taking the same amount of water as other engines 
similarly designed but without the receiver jacket, the evidence 
of re-evaporation is evidence of economy—provided always that 
the condensation in the jacket itself is less in heat value than 
the said re-evaporation,” 

The clearance iu the high-pressure cylinder is a mean of 154 
per cent, of the working capacity between the top and bottom. 
he actual point of cut-off by the valve setting is not within reach 
precisely, as the gear was linked up somewhat; but the following 
reasoning gives a clue, A “full out” set of diagrams exists, in 
which the setting per valve gear reading is 60 per cent. mean 
cut off, and the diagrams show what will measure to be *588 per 
cent. mean cut off, so that since the diagrams we give show about 
*482 mean cut off, we presume the cut-off by the gear would be 
just about *5 per cent. mean. 








ON ALTERNATE-CURRENT TRANSFORMERS, 
WITH SPECIAL REFERENCE TO THE BEST 
PROPORTION BETWEEN IRON AND COPPER.} 

By Gispert Kapp, 
(Concluded from page 141.) 


For conv of calculation I have da ring of these 
ae ag be changed into the oblong type, as shown in Fig. 8, 
ut with this difference—that the external winding, coils or shell, 
on each side is only 15-7 cm. long instead of 31:4 cm.; the diameter 
being llcm., as before. Calculating the output in the same 
manner as before, | tind that for the core transformer the maximum 
output as limited by heating is 3230 watts, and is reached when 
the — winding is 2 cm. deep; whilst the maximum output as 
limited by the condition of self-regulation, within 2 per cent., is 
3020 watts, and corresponds to coils wound lem. deep. The two 
curves cross each other as in Fig. 6, and the ordinate of the crossing 
point corresponds to a maximum possible output, as determined b 
the joint limit of heating and self-regulation, of 2950 watts wit 
coils wound 1°3 cm, deep. In the shell transformer the limit of 
output due to heating is 3030 watts when the shell is 2 cm. thick, 
and the limit of output due to self-regulation is 1650 watts when 
the shell is 2°2cm. thick, These figures show that even in stout 
rings, having proportions more nearly comparable with those of the 
Zipernowski transformer as actually constructed, the core type is 
better than the shell type. 

This result refers, however, only to transformers having a core or 
a shell of circular section ; and the question is whether by an altera- 
tion in the form of the shell the shell transformer could be im- 
proved. Any departure from the circular form of the shell must 
increase the length of the magnetic circuit, and must so far be 
devirimental; but if we can at the same time reduce the length of 
the copper coils, this disadvantage may be more than balanced by 
the reduction in the resistance of the circuits. As a matter of 
fact, the magnetic resistance of the shell is so low that even a con- 
siderable increase in the length of the magnetic circuit does not 
materially affect the difference of phase between the primary and 
secondary current. The two are almost diametrically opposed, 
whatever may be the magnetic resistance. We can therefore 
adopt any shape of shell which will allow the length of the copper 
coils to be reduced. This is actually done in most modern trans- 
formers. The shell is rectangular, with the short side of the 
rectangle parallel to the plane of the coils, and thus the mean 
diameter of the coils is reduced. In addition to this, the circular 
form of coils has been abandoned in several of the more modern 
transformers, so that the shell may fill more or less completely the 
interior of the coils, 

In core transformers as now generally made the coils are not 
arranged all over the core, but are disposed in two sets, one on 
each limb of a single core. Each set of coils contains a primary 
and secondary circuit wound upon each other, or one between the 
other, so as to obtain perfect symmetry. Were this not so, and 
were one limb wound with the primary and the other with the 
par external poles would be formed at opposite points of the 
core, and the output would be reduced. Ina similar manner the 
coils in shell transformers are wound upon or in between each other, 
but there is generally only one set of coilsand adoublecore. The dis- 
tinctive characteristics of the two types are therefore as follows :—- 
Core transformers : One core and two sets of coils. Shell trans- 
formers : Two cores and one set of coils.. The following are some 
of the rincipal modifications of each type :—Core transformers : 
Gaula: jand Gibbs, Lowrie-Hall. Shell transformers: Zipernowski, 
Ferranti, Mordey, Wright, Kennedy, Statter, Westinghouse, Snell 
and Kapp, Gaulard and Gibbs, 

As most of these transformers are on the table, I need not 
describe them at length. The original Gaulard and Gibbs trans- 
formers had an open magnetic circuit, and cores which could be more 
or less inserted into the coils so as to regulate the electro-motive 
force of the secondary—a provision obviously necessary where the 
transformers are coupled in series. In the apparatus shown in 
1883 at the exhibition in the Aquarium, there were four distinct 
induction coils ; and in that employed for lighting on the Metro- 
politan Railway in 1884 there were sixteen distinct induction 
coils, the circuits being formed by a compound cable consisting of 
a central primary wire and six secondary wires grouped round it. 
In 1885 was introduced a type of transformer with closed magnetic 
circuit, in principle identical with that shown in Fig. 8, but the two 
limbs further apart. In the same year Messrs. Gaulard and Gibbs 
introduced small shell transformers in their Tivoli installation, 
each transformer feeding one 50-candle-power lamp. The two 
circuits are formed by a compound cable coiled into a solenoid, 
through which is passed a bundle of iron wires; the projecting 
ends are then bent over to close the magnetic circuit on the outside 
of the solenoid, and the whole is encased in a perforated metal 
cylinder with wooden ends, In their latest design of transformer 
the coils are circular in = and rectangular in section, and are 
surrounded by one of U-shaped soft iron stampings slipped over 
from both sides and held together by two circular cast iron plates 
with a central bolt. The primary circuit is split up into two coils, 
with the eer! | between them. 

In the Lowrie-Hall transformer there are two sets of primary 
and secondary coils, laid horizontally one above the other. The 
core is formed by thin broad sheets of soft iron insulated from each 
other by varnished calico, and the projecting ends of these plates 
are alternately bent up and down respectively, so as to complete 
the magnetic circuit, the whole being clamped together in a hori- 
zontal cast iron frame. The Ferranti transformer is similar in the 
mechanical arrangement, but, belonging to the shell type, has only 
one set of coils of rectangular section. e core is formed of thin 
iron strips of moderate width insulated from each other, doubled 
over at the ends, and clamped in a cast iron frame. Mr. Rankin 
Kennedy has devised various transformers of the shell type. For 
the general supply of alternating currents he proposes to use a main 
current transformer at the generating station, in which currents from 
low-tension dynamos are to be converted into high-tension currents 
to be sent into the mains, The shell of this transformer is built up 
of moderately wide but very thin strips, to form a rectangular frame 
of considerable depth, the strips being fastened by boltsat the corners. 
The core is composed of a series of strips of double width passing 
like a web through the middle of the opening of the rectangle, 
and thus subdividing it into two openin Chirouigh which the 
winding passes. In another type, which Mr. Kennedy calls the 
‘Piled Form of Subdivided Transformer,” the iron portion consists 
of H stampings, in which the central web forms the core and the 
two down strokes of the H the shell, the coils being wound over 
the web, A number of these wound frames are piled upon each 
other, and side by side, the whole being clamped between cast- 
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iron covers. Diagramatically, this construction can be repre- 
sented by Fig. 1 if, instead of employing only two links, we use 
anumber of them formed into a chain consisting alternately of 
copper and iron circuits. In another form of apparatus Mr. 
Kennedy uses a Siemen’s shuttle armature overwound with a 
shell of iron wire, Mr, Wright's transformer may be described as 
a Zipernowski ring with coils of? rectangular section and a shell of 
rectangular iron frames instead of the original iron winding. Each 
frame is cut across a corner, so that it may be placed over the 
core ; and as the edges are packed close on the inside, but radiate 
on the outside of the ring, the frames form gills for the dissipation 
of heat. In Mr, Mordey’s transformer the shell consists of thin 
rectangular iron plates with a rectangular opening, the strip 
cut out being Ind across the frame to form the core of the 
coils, The ratio in the length of the sides of the rectangle must 
evidently be as 4:6, and that of the re eut as 2:4, in 
order to obtain a uniform section throughout magnetic circuit. 
The apparatus is built up by alternately slipping a frame over 
and a strip through the coil. The core of the Westinghouse 
transformer consists of rectangular frames each with a central 
web connected to the frame on one side only, so that it can he 
bent back to slip over the coils. The whole is mounted in a cast 
iron weather-proof box for outdoor use. The shell in Mr. 
Statter’s transformer consists of E-shaped stampings slipped over 
the coils alternately from either side. To obtain the same area 
of iron throughout, the width at the bottom of the ory p Jig 
twice that of the limbs. In the transformer designed b r. 
Snell and myself the shell consists of U stampings forming a double 
trough into which the coils are laid. The covers of these troughs 
are formed from the metal removed from the interior of the 
stampings. The whole is held together ina cast iron frame so 
arranged as to allow air to circulate through the core and round 
the coils. 

To render transformers perfectly safe it is necessary to avoid 
leakage between the two coils. For this purpose Mr. Kent has 
devised a very simple apparatus, consisting of an insulated sheet of 
metal wrapped round the inner of the two coils, but not forming a 
closed circuit in itself. This sheet of metal, which thus separates 
the two coils completely, i cted to earth. Now, if the insu- 
lation of the primary coil should fail, the leak, before reaching the 
secondary coil, must pass through the sheet of metal, and is thus 
conducted to earth, causing the pri cut-out to melt, and thus 
cutting the faulty transformer out of circuit. Another safety 
appliance has been devised by Captain Cardew. Its object is to 
disconnect the primary circuit from the mains if any part of the 
secondary circuit acquires a certain potential above that of the 
earth, which will take place if a leak occurs between the two 
circuits. The apparatus consists of a cast-iron box on the bottom 
of which is laid, into a shallow recess, a strip of platinum foil ter- 
minating at both ends in circular discs, About one-eighth of an 
inch clear above one of these discs is set a metal disc with screwed 
stem at the back passing through the glass cover of the box, and 
connected by a fine fuse wire with any point of the sangeet & cir- 
cuit. The box itself is connected to earth. The fuse wire holds 
back a contact spring so arranged that on breaking of the wire it 
will fly down to its contact and short-circuit the primary terminals 
of the transformer, after which its own primary fuse will melt and 
cut off the supply of current. If the potential between earth and 
the insulated dise in the box should rise above a certain limit— 
which can be regulated by screwing the disc up or down—the 
static attraction between the disc and aluminium foil lifts the latter 
into contact, allowing a leakage current to through the fuse 
wire of the contact spring, and thus releasing the latter. I am 
told by Captain Cardew that this apparatus has been tried at the 
Grosvenor Gallery installation, and been found to act in a perfectly 
reliable manner. 

In the present paper I have only dealt with what may be called 

1 tary principles in the construction of transformers. As, 
however, the application of transformers is a matter of far 
greater importance to our profession at large, I trust you will 
allow me to say a few words on this subject, not with the object 
of imparting information, but in the hove that a discussion of 
real practical value may be the result. Up to the present, dis- 
tribution by transformers has been made either on the single 
series or the single parallel system; compound parallel, the 
three-wire system, or any other refinement of direct supply 
methods, have, to my knowledge, never been attempted with 
transformers. The series system must fail for want of self-regu- 
lation where the lamps are to be connected in parallel and 
controlled independently of each other; but for very extensive 
and sparsely lighted districts, with the lamps svpplied by each 
transformer in series on the Bernstein system, a series arrange- 
ment of transformers will admit of perfect self-regulation, provided 
the primary current be kept constant, and will, moreover, be 
cheaper than the parallel system. For general purposes, and 
especially for the dense lighting required in towns, the only prac- 
tical method at present in use is to connect the primary terminals 
of the transformers all in parallel, and the lamps also in parallel, 
across the secondary cireuit of each transformer. In principle 
this arrangement is adopted in England, America, and on the 
Continent ; but the methods differ in these countries. Here the 
distribution is made by a high-tension network of mains, and the 
transformer of each subscriber is directly connected with the mains. 
In America a double network of overhead mains is employed, one 
for the high-tension and the other for the low-tension currents. 
These mains are supported generally on the same poles, to which are 
also fixed the transformers, and the subscriber's connection is 
made with the low-tension mains wherever convenient. On the 
Continent a network of low-tension underground mains is used 
for distribution in the same way as if the supply were on the 
direct system, and this network is fed by alternating currents at 
certain points where fairly large transformers are installed. The 
primaries are connected with the station either by overhead wires 
or by a special kind of cable containing two circuits insulated from 
each other and arranged concentrically. The cable is protected by 
a double lead covering and by an iron sheath formed of spirally 
wound tape. Of the three methods here described our own 
appears to be the worst, the American slightly better, and the 
continental the best. To string bigh-tension wires over and across 
our streets, allow high-tension branch leads to pass into our houses, 
and give every subscriber a little transformer to himself, more or 
less within the reach of the inmates, seems to me to be positively 
courting disaster. Such rough-and-ready methods may do as long 
as the light is not generally installed throughout a district ; but 
once assume that every householder is using it—and it is that we 
are hoping for--the thousands of branch wires and transformers in 
the houses must constitute a very serious element of danger. In 
the American plan the high-tension wires are not brought into the 
houses, and in so far there is little danger to the inmates; but of 
course in the streets there is the same danger as here from the 
overhead wires, 

Now, the Continental plan may almost be called absolutely safe. 
With an arrangement like Mr. Kent’s dividing sheet to prevent 
leakage, or Captain Cardew’s ingenious apparatus for detecting it 
and cutting off the supply, the secondary circuit can never acquire 
a potential sufficiently high to endanger life or property. This 
network can be composed of comparatively light cables, because 
we can feed it at frequent intervals, and thus insure constancy of 
pressure at all places and at all hours. The transformers would be 
fairly large—say from 500 to 1000 lights each—and could be in- 
stalled in rooms to which no person but the authorised attendant 
has access; and by placing the primary feeding mains also under- 
ground, accidents would be rendered almost impossible. The 
method of using an underground secondary distributing network 
has also the advantage that, should at any, future time storage 
batteries become sufficiently improved to render distribution by 
continuous currents possible, the whole of the cables would be 
available for the purpose without any change. 

[Errata.—We have been requested by Mr. Kapp to correct 
several typographical errors occurring in his paper on Trans- 











formers, read the week before last at the Society of Telegraph 
Engineers and Electricians, and which we reprinted on page 112 
of our issue of the 10th inst. In thelist of symbols, instead of 
e= VE and i= ‘1, reade = ~~; and i = 7 respectively. 
In the formula for the electro-motive foree the exponent is — 8, 
not —3; so that the formula reads; E= 2472 F10~%.| 








AUSTRALIAN ENGINEERING NOTES. 


Tue all-important question throughout these Colonies is the pro- 
blem of the permanency in the price of copper; owing to the 
present continual advance several of the undeveloped mines, which 


were closed owing to the late depression in price, are in prospect of 
re . The greatest benefit to be derived from the better 
prices be felt most in South Australia, To show the impetus 


iven to this branch of trade it may be mentioned that the Moonta 

ine, which was opened in 1861, up to August 3] st, 1887, the total 
output amounted to 499,657 tons, amounting in value to £4,707, 697; 
the cost of raising this was £3,457,229, and the amount paid in 
dividends has been £1,072,000. The average number of men 
employed in this mine, when in full work, is over 1600 persons ; 
therefore a revival in this branch of trade, which has lately been 
languishing, will cause a considerable agitation. 

A rumour is afloat that the Wheal Hughes Copper Mine is to be 
restarted. This mine was working so successfully at one time that 
the company was paying a dividend of 10s. per share a fortnight ; 
this minewas eventually closed, owing to the low price of the market. 

greatest drawback in Australia is the scarcity and unreli- 
ableness of the water supply, and has been the cause of greater 
losses than any other. Therefore the discovery of the subterranean 
river in Queensland has come upon the public with great surprise. 
The centre of the boring operations is at Barcaldine, which is 
situated 400 miles west of Rockhampton, on the Central Queens- 
land Railway. It isa district which has been badly off for water. 
Through the last drought thousands of sheep and cattle succumbed. 
Boring operations were begun on November 18th by the Federal 
Boring Association, of which Mr. J. Longhead is managing 
director, who had entered into a contract to bore 7500ft. for water. 
The nature of the locality did not offer the slightest inducement for 
the discovery of water, the surface being of a sandy formation. The 
bore was contracted for 10in. diameter, but was increased to 12in. 
Water was struck at a depth of 645ft. from the surface. After 
passing through 7ft. of sand the drill went through a stiff blue 
clay to a depth of 115ft., then entered a hard rock of desert sand- 
stone until within a few feet of the water, when it passed through 
a slate formation. No appearance of water was observable until it 
reached the bed, when the drill dropped 7ft., after which water 
ascended the bore and rose several feet into the air. The water 
has been continuously rising since without any abatement of pressure. 
Mr. Henderson, the Government hydraulic engineer, has in- 
spected the bore, and estimates the supply of water at 508,000 
gallons perdiem. He considers it dangerous to attempt to control 
the pressure. This well, which is considered to be the largest 
in Australia, has only cost the Government £775. 

Mr. Patton, the manager of the Broken-hill Mining Company, 
$.A., has notified to the Conservator of Forests that he will re- 
quire 200,000 super feet of sawn timber monthly for the mine. 
The Conservator says that a contract will probably be entered 
into; if so, it is said there will be permanent employment on this 
work for about 300 men for the next five years. 

Messrs. Murray Brothers, of the Darling Woollen Mills, at 
Parramatta (N.S.W.), have just completed the purchase of the 
machinery of the Cumberland Woollen Mills, of the same place. 
These mills have been closed for some time, in consequence of 
slackness of trade. The mills are for manufacturing tweed of the 
colonial patterns, and have, in addition, commenced to make 
fancy patterns, in competition with the tweeds issued by the 
wholesale houses from New Zealand. Messrs. Murray state that 
without any protection whatever they can afford to sell most of 
their goods at about fourpence a yard less than the imported 
article. 

The question of duplicate cable communication with America 
and Europe by the Pacific route is expected to be discussed at the 
forthcoming Conference of Postmasters-General in Sydney. No 
action has recently been taken by the Victorian Government in the 
matter, but they are fully alive to the importance of the project. 
The telegraph line, if carried across British North America, would 
possess many advantages over the line now used, which is ex- 
tremely likely to be interfered with in the event of a war breaking 
out, in which case it would be useless at the very time when it was 
most required. 

The prize and gold medal of the institute for 1887, offered by the 
council of the Australasian Institute of Marine Engineers, for the 
best ron ‘*The Management of Steam Boilers,” has been won 
by Mr. William Berry, chief engineer of the South Australian 
steamer Emu. 

The Melbourne Tramway Trust have been delayed in commencing 
the Hotham line to Flemington Bridge, owing to the difficulty 
experienced in obtaining rails, and will therefore be some time 
before tenders can be let for carrying out the work. 

The revenue returns for the past year have shown a decided 
increase in Queensland, New South Wales, Victoria, and South 
Australia. 

Tenders are open for the installation of the electric light through- 
out the Exhibition under two sections. (1) For supplying dynamos, 
lamps, leads, and erecting, the Exhibition authorities supplying 
steam power, (2) For firms to supply all complete, including 
engines and boilers. The Government have offered to purchase a 
large portion, and in the event of having a station completed, 
nearly the whole of the electrical plant at the close of the Exhibi- 
tion. This should be a first-class inducement for British electrical 
engineers to quote, as apart from the magnitude of the undertak- 
ing, and the exceptional advantage of its immediate sale after- 
wards, the benefits that would accrue from future orders would be 
enormous, as electrical work in this country far surpasses what is 
done at home, the development in its different branches being 
amazing, and at the same time the trade is monopolised by too few 
hands. 








AN AIR PRESSURE STONE DRESSER AND CARVING TooL.—There is 
at present to be seen at work in the sculpture works of Messrs, 
Farmer and Brindley, of 67, Westminster Bridge-road, a very 
ingenious and handy tool, of various sizes, for dressing stone and 
carving by the aid of compressed air. The tool consists essentially 
of a cylinder within which is a piston which reciprocates rapidly 
through a small range, and also acts as a tupp, which in its down- 
ward blow gives a blow to the head of a small tool-holder, the 
head being of the size of the cylinder and cushioned outside by a 
spring, and inside the cylinder air at the end of the down stroke 
is sufficiently compressed to modify the blow upon the tool-holder 
top, so that the latter is not injured. The tool receives several 
thousand—it is estimated 15,000—blows per minute, and the 
range of the reciprocation of the tool is so small that it is not 
much more than a vibration or dither. The whole tool is an 
ingenious modification of some forms of rock drill, and it acts with 
surprising rapidity in shaping and carving soft or hard stones, 
The very short range of the tool, and the small amount of the 
impact at any one of the thousands of blows it makes in a minute, 
reduces the work done by and therefore upon the tool at each 
blow to an almost unassignably small quantity, and hence the 
tools may be much sharper and finer than they would be by any 
other method of working. One form of the tool is being largely 
used in America for caulking boilers, and others for other work, 
such as chasing, and the inventor, Mr. McCoy, proposes to apply it 
to many other purposes. 








164 


THE ENGINEER. 





Fes. 24, 1888. 








THE RESULTS 





A REMARKABLE RAILWAY WRECK. 





THE wreck of two passenger trains on the Rochester—single 
track—division of the New York, Lake Erie, and Western Railway, 
one mile east of Avoca, on Tuesday, the 17th of January, was an 
interesting one, aside from the sad event connected therewith. 
The train from Rochester, No. 18, was drawn by engine 260, 
Frank H. Maynard engineer, and the train from Elmira, No. 107. 


by engine 69, Frank Marsh engineer. The blame has been placed | 


upon the train despatcher, but it would seem to be as just to 
attribute the accident to the system of train management. On 
the Pennsylvania Company’s railways what is known as the 
“double order system” is in vogue. The train despatcher will 
call two stations nearest the approaching trains, and issue an order 
to the engineers and conductors of the two trains to be affected. 
For instance : ‘‘ Conductor D and engineer E, train 39, will meet 


and pass conductor F and engineer G, train 40, at York.” The | 


operators will each repeat the order back to the despatcher and 
wait for his ‘‘O. K.” before allowing the trains to proceed. On 
the New York, Lake Erie, and Western a separate order is issued 
for each train, repeated, and ‘‘ O. K.’d,” as common to all systems. 

The confusion leading to the wreck near Avoca seems to have 
arisen from train 18 running behind train 107 instead of ahead, as 
usual when on time, and the train orders for the two getting con- 
founded in the mind of the despatcher. The despatcher discovered 
his error, it is claimed, almost i di 





attend to the duties of baggageman or express agent, it being the 
custom at small stations to place the several titles and duties upon 
one man. Train 18 was fifteen minutes late, and engineer May- 
nard remarked to his fireman, Frank Marsh, jun., that he would 
have to ‘‘let her out.” Both trains make high between 


stations. They met on a sharpcurve. Engineer Marsh saw the | 


down-coming train in time to pull the air brake lever and jump 
his fireman having preceded him. Engineer Maynard was on the 
outside of the curve, and presumably did not have as good a view 
of the track ahead, a bit of woods with thick underbrush border- 
ing the railway on the inside of the curve hiding the track ahead. 

The curve is a short one, and on either side lies a mile or more 
of straight track, so that ten seconds difference in the time of one 
of the trains would undoubtedly have prevented the accident. 
Maynard's fireman happened to look ahead from his side of the 
cab at the right instant, shouted, ‘‘There they are, Frank,” and 
leapt just as the trains came together. Maynard pulled 
the air-brake lever just in time to set the brakes. It is 
apparent, also, that he put his head ont of the cab window, 
as if to escape being crushed; but the cab was so broken that 
the hard wood frame acted like a huge pair of shears, cutting 
his head completely from his shoulders, so that it fell by the side 
of the track upon the snow. It is apparent that the air brakes 
saved all others on the trains from instant death. Nearly every 
one received a bruise of some kind, but none of them serious. It 
is seldom that two engines more completely wrecked are seen. 
Equal to each other in every particular, they met and stood erect 
as if to wrestle, their driving-wheels wedged together, and machinery 
almost completely strip; from the boilers. The accompanying 
cut is from a photograph taken within an hour after the collision, 
by I. F. Moore, of Avoca. It was probably the most picturesque 
wreck, so far as the locomotives are concerned, that has occurred 
for years. 

The unlucky incident is worthy the study of railroad managers. 
The writer is informed that two men, working twelve hours each, 
do the train despatching on the division where the accident 
occurred, and he knows personally of despatchers who work eight 
hours without cessation at their instruments in handling the many 
trains of a trunk line in New York State, besides doing a large 
amount of other telegraphic work, and then completing a day’s 
work of eleven or twelve hours, often more, in making out the 
daily reports. This is done seven days in the week, and vacations 
come very rarely. Train management requires such a clear head, 
that it cannot be done efficiently with the despatch tantl 
everworked. 

A law limiting the hours ef office work for a train despatcher to 
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tely, but on calling Avoca | 
could get no response, as the operator had left his instrument to | 


eight would certainly insure greater safety to the public, and, it 

would seem, enable the despatcher to handle his multitude of trains 

with greater facility. Further legislation to secure the constant 

attention of an operator at his instrument, undiverted by the 

duties of ticket agent, baggage or express agent, also seems 

advisable. Accidents so destroy public confidence in the safety of 
| a railway that not only destroyed life and property, but diminished 
patronage, must be counted in footing up the loss. 

The coroner's jury which investigated the cause of the death of engi- 
neer Maynard found that an error had been committed in the train 
despatcher’s office at Rochester. The juryalso found, ‘‘Thecompany 

uired train despatcher Sauerbier to keep an account of and report 
| daily all cars ordered, received, and on hand at date on the divisions 
| of which he had supervision. The said divisions comprised about 170 
| miles of track, over which thirty-six trains passed daily. His 
| duties as despatcher required him to serve continuously twelve 
hours out of the twenty-four. We recommend that the railroad 
company employ a person other than the despatcher to keep and 
make such car reports. We further find that said despatcher had 
more duties to perform at the time of making such error than 
should have been required.” —<Scientific American. 








MANCHESTER ASSOCIATION OF ENGINEERS. 


THE members of the above Association held their 32nd anni- 
versary dinner on Saturday week, at the Grand Hotel, Manchester. 
| There was a large attendance, and amongst the invited guests was 
| Mr. E. Leader Williams, C.E., engineer to the Manchester Ship 
| Canal. The chair was occupied by Mr. Samuel Dixon, president. 
| The annual report which was read by the secretary. Mir. Fred 

| Walthew, congratulated the members on the satisfactory position 
of the Association, the increase in the number of members, and its 
| successful progress and advancement during the last year. The 
| financial statement showed that a balance of £2568 1s. 3d. existed 
| in favour of the Association after all accounts due December 31st 
last had been paid,and when a loss of £150 on investments in the 
British Building Society had been deducted. But for this unfortu- 
nate loss there would have been the handsome balance of over £90 
on the year’s workings, despite the facts that there had beena 
decreased income from building society investments generally, and 
that £50 had been paid as funeral allowance to deceased members. 
Owing to the large number of superannuants, the superannuation 
allowance had only been 5s. per week to each, and the Council 
desired that by the co-operation of members and friends this small 
sum should be augmented. Contrary to the usual practice for 
some years past, there had been no special engineering excursion 
during the past year, as it was found that with so magnificent a 
collection of productions as was gathered in Manchester under the 
designation of the ‘‘ Royal Jubilee Exhibition,” ample opportunit 

was afforded to the members of seeing and studying the most ~ 4 
vanced and perfect examples of British industry—many in actual 
operation—revealing the marvellous growth and development of 
art and science and the almost miraculous progress of the chemical, 
industrial, and engineering industries of this country during the 
Victorianera. In conclusion, the Council, whilst congratulating 
the members on the work accomplished during the past year, saw 
no reason why in future years even more satisfactory 
progress should not be made. Such a result, they were confident, 
would ensue if every member would use his best endeavour to 
strengthen the influence of the Association. 

Mr. Leader Williams proposed “ Prosperity to the Association.” 
He said it was fifteen years since he first made the acquaintance of 
that Association, and ever since he had felt a very warm interest 
in its welfare; but never before had he been placed in so promi- 
nent a position as on that occasion. After remarking upon the 
generally satisfactory report which had just been read, and to the 
influence which the Association was exerting amongst engineers, he 
observed that an example had been set to every one by George 
Stephenson ; his life was an example of an honest endeavour all 
through to get out the best work, and if a man would rise in their 
| profession he must follow the same line of conduct. England, so 
ong as it turned out the best quality of work, would maintain its 











2 amaero | all the world over; but if a mechanical engineer 
attem: to scamp his work, he would very soon be found 
out, long as her. put all their endeavours to turning out the 
very best work possible, they need be in no fear of falling behind 
their continental competitors. He was reminded that on a 
previous occasion he had made a promise that he hoped some day to 
show the members over the works of the Manchester Ship Canal, 
He should now be glad to carry out that promise, and he would 
leave it to the Council to select what portion of the works they 
would like to inspect. He might tell them that they would see 
there the best development of steam excavators as they were now 
produced. There were some half-dozen of them from America, 
another one from Germany, and there was one also from France ; 
so that they were having a great international struggle on the 
Ship Canal in this important branch of excavating work. The 
excavators employed on the length of this canal would be equal to 
the work of 10, men, e work was done with rapidity and 
certainty, without the possibility of a strike. He was sure they 
would be glad to hear that they had made a very good start. On 
one cut alone 120,000 yards had been excavated, and Mr. Walker, 
the contractor, had put down splendid plant of all descriptions. He 
had given out his orders as far as possible in the district where the 
money was being found, and he—Mr. Leader Williams—was sure 
he would finish his work within the stipulated time. In con- 
clusion, he said the members of that Association were 
e in one of the noblest professions to which men 
could be devoted; and to learn something of what the 
engineering professions had done they had only to look back for 
the last sixty years to see how enormously it had helped forward 
the development of all the most important interests of their 
country. 

The President, in responding, said they were all proud of the career 
of their Association ; it formed a bond of union and an excellent 
means of discussion upon questions important to their profession, 
The Association had done a great work in the past, and it hada 
great future before it. Perhaps one important question which 
the Association might very wel] take into consideration was the 
great cry at the present time for technical education. There was 
one state of this question which concerned them very intimately as 
a body of engineers. The training of youth in the engineering 
trade had been defective and haphazard. Tades the present system 
youths might acquire the use of tools, &c., yet in the knowledge of 
first principles their instruction remained very defective. The present 
ery for nical education would seem to imply that no such means 
previously existed, but forengineersit had been in existence for many 
years past. Hitherto, however, there had been two distinct types 
of engineers. One the ‘‘schoolmen,” with a knowledge of the 
g try of hanism and general principles, but lacking work- 
shop experience, upon which they looked with a kind of supercilious 
air. The other type might be called the “ practical” men, fully 
acquainted with chipping and filing and the use of tools, but know- 
ing little of theory. They bad all seen each of these two types sin 
most grievously for the want of the knowledge which the other 

. At the present day there was a strong tendency 
towards the fusion of these two types, and in bringing about this 
fusion that Association should make its voice heard. Their special 
object should, of course, be in directing the proper training 
of youths in engineering workshops. Under the present system 
this was left very much to the choice of the youths, but discipline 
should be introduced requiring that a technical training should be 
obtained through the medium of evening study. In Manchester 
all the ‘‘ologies” were taught, and the youth studiously disposed 
was bewildered as to what he should read and which cou be done 
first, with the result that he often turned away in despair by 
having nothing to guide him. What he would propose was that 
this Association should warmly take up this question, and 
thoroughly debate and determine the chief branches of study to 
which the youths engaged in their engineering establishments 
should devote their special attention in the evening classes. He 
would further suggest that a syllabus or pamphlet should be 
issued under the authority of the Association at a nominal price, 
which might be placed as a _ in the hands of every youth 
entering their workshops. e would strongly urge that they 
as an Association should make their voice hesetin this matter, and 
not leave it to outsiders. What body of men was more competent 
to deal with such a question than they who had felt the urgent 
need of a proper training, the want of which had probably to be 
rectified at a late period of life by very hard work ? e@ was 
personally disposed to make yearly promotion depend upon having 
acquired a standard of technical knowledge. He was led to make 
these observations from numerous applications which he had 
received for advice in such matters, by both youths and parents, 
and he felt strongly upon it. He urged them not to leave their 
ge floundering about for the want of some efficient guide. 

e thought as an Association they should stretch out a guiding 
hand. Their past as engineers had been brilliant, and their future 
would very largely depend — what they should make it. 

Mr. Thomas Ashbury, C.F., in very eulogistic terms pro 
the toast of ‘‘The guest of the evening,” coupling with it the 
name of Mr. Alderman W. H. Baiiey, the late President, 
During the last three years Mr. Bailey had occupied the position 
of president of that Association, and during the time of his pre- 
sidency he had read no less than fifteen addresses, not inahalinag 
his presidential addresses. During the whole period of his 
office he had discharged his duties with the greatest satisfac- 
tion to all, and the services he had rendered to the Association 
would long be remembered. 

Alderman paige in responding, after thanking the members 
for the kindness shown to him, not only on that occasion, but on 
every other occasion that he had met them, referred to the ques- 
tion of technical education. In this matter, he said, what they 
had before them was to combine theory and practice. He quite 
agreed with the very sensible remarks of the President, and he 
was right in saying that the work of technical training would have 
to be done by evening classes, and the best method by which this 
could be accomplished might very well be moulded into shape by 
that Association. The poorer lads engaged in the workshops must 
be looked to from an entirely different point of view compared 
with children of the more wealtby classes. The poorer youths 
were of necessity compelled to learn the pees part of their 
training in the workshops, and then to obtain their theoretical] 
knowledge necessary by means of night classes; and this Associa- 
tion should make itself particularly felt by showing the sort of 
class-books which would enable these  paqey to obtain that know- 
ledge which would be the most useful to them in the trades they 
were following. It was an economy of force in the technical 
schools that was required, and they should endeavour to point out 
the right direction in which study for any particular industry 
should be followed. It was no use expending a youth’s force in 
learning chemistry when he was going to be engaged in making 
steam pumps. Evening classes should show to young men, when 
they had obtained situations, their deficiencies, and provide a 
means of remedying their defects; their action should be in the 
direction of what Huxley had spoken of, as “capacity catching 
machinery,” whilst ry J should keep before the mind of the 
student the lines that Longfellow had written :— 


Examine yourself, and learn to know full well 
Wherein kind nature has meant you to excel. 


That Association had had a t influence in the two great move- 
ments in Manchester recently—the Manchester Ship Canal and 
the Mauchester Royal Exhibition. Both these had been greatly 
assisted by the members of that Association, and as the one had 
been a triumphant success, so they believed they would achieve an 
equal triumph in the Manchester — Canal, 
Mr. J. Nasmith pro , “ Our Municipal Corporations,” which 
was responded to r. Alderman uith for Manchester, Mr. 
Alderman Bailey for Salford, and Mr, Alderman Buckley for Old- 


ham. 
Mr, J, Horsley proposed, ‘‘ Kindred Associations,” which was 
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respondod to by Mr. A Sowler, a representative from Leeds; Mr. 
’. Bilcliffe, from Newcastle; and Mr, J, Dutton, from Middles- 
brough. 

The health of the Chairman, proposed by Mr, James Walthew, 
then closed the proceedings. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent, ) 

Business in the iron--trade of this district, though not in so 
buoyant a condition as a month ago, is yet better than before the 
late spurt, and ironmasters maintain their belief in improved spring 
prospects. The country demand is undoubtedly prejudiced by the 
second winter which we are now experiencing. The severe 
weather is curtailing the demand for manufactured iron goods pro- 
duced by the hardware manufacturers, and the call for finished 
iron from these industries necessarily sympathises. A return of 
mild weather would certainly have a beneficial effect upon the 
home demand in the hardware industries, and orders would be 
placed at the mills and forges with a greater readiness, 

It is not yet possible to tell with exactness the date when the 
ironworks will be in receipt of spring shipping orders. Everything 
depends on the date when the ports will be free from ice, and since 
this period varies according to the nature of the season, makers 
are unable to calculate the early prospects with certainty. Pro- 
bably it will be near the end of next month before very much 
movement a rs. 

Considerable anticipation is indulged concerning the promised 
export trade. At present orders are being execu at the 
finished ironworks more rapidly than new business is coming for- 
ward, Makers’ books will be getting somewhat bare unless an 
accession of trade is early experienced. There is not much com- 
plaint at present regarding the way in which specifications are 
arriving, and there is but little necessity for shortening time at the 
mills, though in some cases this step has had to be taken. 

Prices are uphe!d fairly well considering the state of the demand, 
With some abatement froin current quotations a considerable trade 
might be done. But makers pinoment decline to be tempted from 
their former rates, owing not so much to the state of order books 
as to the higher prices which have been paid for the pigs now being 
delivered, 

The inquiry for black sheets both for galvanising and working-up 
purposes is good, though in many cases steel sheets are taken in 
lieu of iron. The late activity is well maintained at the sheet 
mills all over South Staffordshire, and prospects in this branch are 
all that could be desired. Prices to-day —Thursday—in Birming- 
ham were again named as £6 10s. for singles for galvanising pur- 

; £6 lds. to £7 inal for doubles, and 20s. additional for 
attens. 

The current prices for thin sheets of Messrs. John Knight and 
Co., Cookley Ironworks, are:—Debdale singles, £8 ; K.B.C. singles, 
£9 ; crown, £10 10s.; plough sheets, £12; C.5.S. charcoal sheets, 
£14 10s.; and Knight's charcoal, £19 10s.; steel sheets are £10 ; 
crown bars, £7 ; plough bars, £9; and charcoal bars, £15. Tin- 
plates the firm quotes :—Cookley K. charcoal, 24s, I.C.; C.8.5. 
charcoal, 23s.; and Woolverley, ds, per box. Cokes they quote :— 
20s. for 1.C.; large tin sheets, of the Cookley K. charcoal brand, 
are 25s. 6d. per cwt. for singles; C.S.S. charcoal, 24s, 6d.; and 
Cookley coke, 23s, 6d. Doubles are ls, 6d. per ton extra, and 
lattens 3s. per ton extra. 

The demand for sheets in the galvanised corrugated state is 
hardly so brisk as a month or so ago ; still galvanisers were pre- 
pared for the slacking off. Having secured an abundance of 
forward orders, most ot them are able to keep very steadily em- 
ployed. The best customers at date are Australia, South America, 
South Africa, India, Burmah, and also some of the northern 
continental markets. Competition from Germany has been 
threatened on more than one occasion in this branch. But hitherto 
the Germans have been unsuccessful, in consequence chiefly of the 
inferior quality of the foreign products, 

Prominent among the Birmingham firms who are well engaged 
at date upon galvanised sheets may be mentioned Messrs. Morewood 
and Co., Messrs, Ash and Lacy, the Birmingham Corrugated Lron 
Co., and Messrs, Tupper and Co, The last-named tirm have .ately 
ae their work from Birmingham to Bradley Bridge, near 
Bristol. 

Prices of galvanised sheets are mostly about £12 to £12 10s. per 
ton for 26 gauge, delivered to the ports, though for good brands 
£13 is quoted. Sheets of 26 gauze of leading make command £16. 
During the past twelve months four advances of 10s. each have 
been declared by the Galvanised Iron Trade Association, in conse- 
quence mainly of the advance in spelter. This metal is now 
quoted about £20 per ton delivered here. 

Owing to the recent improvement in the Australian colonies, 
there is a ial revival of inquiry for bars, hoops, and other mer- 
chant sections of iron for these markets. The orders are specially 
welcome just now, but there is much room for further improve- 
ment. 

The important information this week from South Africa concern- 
ing additional gold and diamond discoveries is occasioning ex- 

tations of improved business in that market on account of the 
increased prosperity which seems wholly likely before very long to 
obtain there, 

The pig iron producers, still having heavy forward orders on 
their books, are not affected by the temporary lull that has 
appeared in the market. The late purchases of buyers have 
generally satistied requirements some distance ahead, and con- 
sumers are for the present indis; to negotiate for fresh parcels 
without a concession in price. Makers will, however, not generally 

ield to such a pressure, believing that when stocks are consumed 

uyers must again express their wants. Until that time producers 
have sufficient work in hand to render them independent of the 
market. Prices are accordingly maintained at 40s. to 41s., de- 
livered to local works, for Northampton and Derbyshire pigs, 40s. 
for Staffordshire part-mines, and 32s. 6d. for commons, 

The ironworkers are taking advantage of the recent strengthen- 
ing of trade to suggest an agitation for an advance in wages. It 
is rather probable that they may at an early date instruct their 
representatives on the W: to make a formal application. 
The question would then be submitted to the arbitrator—Sir 
Thomas Martineau—for consideration. But it is impossible that 
any increase could be ted with prices and trade as now. 

Great activity continues among the railway wagon building 
concerns at Birmingham. The Indian and South American exten- 
sions of railways are furnishing the companies with valuable con- 
tracts. Full time is being run at all the works, and some are so 
busy that they are hardly able to decide upon which orders to turn 
first. A report is current this week that one of the largest com- 
— has recently booked work for abroad valued at £100,000. 
‘rom this it will be seen how considerable is the demand now being 
expressed. Iron and steel masters in this district are obtainin; 
large orders from the wagon companies for plates, channel iron dan 
steel, angles, and other engineering sections, and the nut and bolt 
manufacturers are also largely advantaged. It has long been 
urged that the extension of the Burmah and Indian railway ser- 
vices would be of immense service to the iron and steel trades here, 
although Birmingham and South Staffordshire is not a steel rail 
centre. The demand now being experienced from the wagon com- 
panies is, we learn, proof of the correctnees of the argument. 

An important characteristic of modern business is the circum- 
stance that the Indian States Railways and certain foreign buyers 
are increasingly cultivating the practice of building their own 
bodies of wagons and carriages in cases where woodwork is em- 
ployed, and are coming to this country only for the iron and steel 
work. The abundant supplies of teak in India, and of suitable 
native woods elsewhere, is dictating this policy. It is gratifying, 











however, that, in the case of wagons especially, iron and steel is 
rapidly superseding timber for bodies, and this class of work has 
to be turned out complete in the Birmingham workshops. 

Engineers and ironfounders in this district are tendering this 
week for the supply to the Metropolitan Board of Works of 1460ft. 
run of wrought iron fencing, cast iron for ornamental standards, 
and cast iron plinth, 

An important meeting of the South Staffordshire Mines Drainage 
Commissioners was held on Tuesday at Wolverhampton. It was 
resolved to appoint Mr. Ed 1 Howl, of Tipton, as general 
manager, at a salary not exceeding £800 per annum. Mr. Tylden 
Wright explained that the new administrative committee had 
decided on the creation of this appointment with a view to reliev- 
ing the late triumvirate of their arduous duties. Mr. Howl, it 
should be stated, was a member of the triumvirate, and for some 
time has been advising that body on mining matters. 

Before the South Staffordshire Institute of Iron and Steel Works 
Managers at Dudley on Saturday, Mr. A. E. Tucker, F,C.S., read 
a paper on ‘‘ Some Curiosities of Iron Manufacture.” 











NOTES FROM LANCASHIRE. 
(From our own Correspondent, 

Manchester. —Although there is no doubt an improvement in the 
condition of trade generally, it does not approach anything near to 
the anticipations which were prevalent in the market at the com- 
mencement of the year. The chief iron-consuming branches of 
industry do not show any very materially increased requirements, 
and it is exceptional where either the producers of the raw material 
or works which send out the manufactured goods are at all in a 
state of active employment. The recent advance in prices is still 
nominally maintained so far as the better qualities of iron are con- 
cerned, but there are merchants and dealers who hold iron bought 
before the recent rise in prices who are now anxious sellers at con- 
siderably under the rates which makers are quoting. The weak 
state of the market is also still further emphasised by the fact that 
speculative dealers are disposed to sell, even where they have not 
the iron, at prices considerably under those which makers would at 
present be willing to accept. The outlook of trade so far is any- 
thing but satisfactory; there is, no doubt, more work stirring, and 
many of the engineering establishments are better off than they 
have been recently, but there is an absence of any animation in 
trade, and low sellers still command the market. 

The Manchester iron market on Tuesday did not bring out any 
business of importance, and where sales were reported they were 
mostly transactions put through merchants and dealers who are 
willing to take prices very materially below what makers still seem 
to hold out for. In fact, the market is at present in the hands of 
speculative operators and merchants and dealers who are prepared 
to undersell. For Lancashire pig iron, makers still quote 39s. 6d. 
to 40s., less 24, delivered equal to Manchester, as their minimum 
—. and from local consumers they are able to get about this figure, 

ut in the open market they are completely undersold by other 
brands. For Lincolnshire iron the makers’ prices remain at about 
37s. 6d. to 38s, Sd., less 24, delivered equal to Manchester ; but 
where business is actually done it is at about 6d. under these 
figures, except for small sales. Derbyshire iron makers still 
maintain a pretty firm position, and do not quote anything under 
about 43s., less 2, delivered here for good foundry qualities ; and 
as in most cases they are tolerably well covered with contracts, 
they are not at all pressing sellers at anything under this figure. 
For Middlesbrough iron prices are very variable. For some of the 
special named brands makers still hold out for about 42s., net cash, 
dotivered equal to Manchester, but there are plenty of good brands 
to be bought at under 40s., net cash, delivered here. 

Hematites still meet with only a slow sale, and makers’ quota- 
tions are little more than nominal. For anything like favourable 
orders there are sellers in the market who would readily take about 
52s., less 24, delivered in the Manchester district ; but makers 
still hold to about 54s. to 55s., less 24, delivered. 

In the manufactured iron trade a tolerably firm tone is main- 
tained, as in most cases makers have contracts in hand which will 
keep them fairly well employed for the next two or three months. 
There are, however, sellers in the market at very considerably 
under full quoted rates, and a tendency towards weakness charac- 
terises business generally. Makers are tolerably firm in their 
quotations at £5 5s. for bars, £5 7s. 6d. to £5 10s. for hoops, and 
£6 15s, to £7 for sheets, delivered in the Manchester district ; but 
they are doing very little at these figures, and merchants who are 
prepared to come quite 2s, 6d. below makers seem to be getting 
any orders which are at present offering in the market. 

The general tendency of the reports which I receive from the 
various branches of the engineering industry throughout this dis- 
trict have still a hopeful tone, and in most cases an increased 
weight of work is being got. Beyond this, however, it can scarcely 
be said that trade shows any very material improvement; it is only 
in very special cases that engineers have sufficient work in hand to 
keep their establishments fully employed, and with works only 
partially kept going, there is, of course, a continued very keen 
competition for anything coming forward, which prevents any 
better prices being got for what may be termed the ordinary run 
of engineering work. Most of the machinists in the district are 
tolerably well supplied with orders, and in some other branches, 
such as boiler-making, and in special machine tools, there is a fairly 
active trade doing. Outside these branches trade is but indifferent, 
and it is only in special classes of work that there is anything like 
activity. 

The annual meeting of the shareholders in the company of 
Andrew Knowles and Sons was held on Tuesday, Mr. pow Pa 
Knowles, chairman of the company, presiding. © report, an 
abstract of which has already been published, was taken as read. 
In moving the adoption of the report and balance-sheet, the chair- 
man said the year’s workings had certainly been ‘very satisfactory, 
owing to a variety of causes, chief among which was the enormous 
development of coal mining which had taken place all over the 
country, and which caused every market to be glutted. It was very 
plain some ten or twelve years ago,'when such enormous sums were 
laid down in coal mining, that the consequence would be disastrous, 
and now they had to contend with its results. At the same time 
an improvement in the iron trade would be quickly productive of a 
corresponding improvement in the coal trade, and he did not doubt 
that large profits would yet be made when the present trade depres- 
sion in Lancashire was removed. After some discussion, the 
report and balance-sheet were adopted, Messrs. A. Knowles, jun. 
and John Whitehead were re-elected directors, Mr. Samuel Ogden 
was elected a director, and Mr. E. Collier was re-appointed auditor 
to the company. 

Messrs. Stark and Brownlow, of Manchester, have brought out a 
new ‘‘ perfect” filter, which is fitted with a movable lining, thus 
leaving every part of it accessible. The carbon block is fastened 
into ition by an earthenware screw, which is movable, and 
around the block granular carbon is placed, a primary filter heing 
thus formed. 

Great inconvenience is frequently incurred by means of defective 
hose pipes, and Mr. J.-J. Royle, of Manchester, claims to have 
done away with a large portion of it by means of an improved 
oe a tap union, which will avoid all necessity for wiring. The 

dy of the tap union is enlarged to permit the hose being pushed 
into it a short distance. A screwed ferrule is then inserted into 
the hose, which, when screwed home, is about flush with the end of 
the hose, and a neat and satisfactory arrangement is the result. 

There is no real ci for the better in the condition of the 
coal trade of this district, and business remains only very in- 
different. The recent severe weather has, of course, improved the 
position of the better descriptions of house-fire coals, for which 
there continues to be a fairly good demand; but even in this 
branch the market is in by no means a brisk condition, and with 
a0 fairly working full time in all cases, supplies are ample 

or all requirements, and any pressure of demand is alto- 





gether absent. Steam and forge coals continue im very 
poor demand, and in some cases great difficulty is experienced in 
moving away supplies. Slack, especially in the lower sorts, isa 
decided drug, and does not move away so well as itdid. In prices, 
although no actual giving way is reported, a feeling of weakness is 
general, and it is only in house fire coals that rates remain at all 
firm. For the better qualities 9s. per ton at the pit mouth is being 
got, with second qualities at 7s. to 7s. 6d., andthe commoner sorts 
of round coal 5s. 6d. to 6s. per ton. The demand for shipment 
continues fairly good, and in some cases 7s. is being got for coals 
delivered at the high level, Liverpool, or at Garston; but there are 
still sellers ready to do business at fully 6d. under this figure. 
Good ordinary qualities of burgy bring about 4s. 6d. to 4s. 9d., and 
slack varies from as low as 2s. to 2s. 3d. per ton for the commoner 
descriptions up to 3s, 6d., and in some special cases 4s. for the 
very best qualities, 

Larrow.—The chief feature of interest this week is the floating 
of the Naval Construction and Armaments Company at Barrow. 
All the shares have been readily taken up, and the subscription 
lists are closed. This company is acquiring the works of the Barrow 
Shipbuilding Company, on a lease of ten years, with the option of 
purchase at the end of that time for £250,000, and in the mean- 
time paying £7500 per year for renewals and depreciations, The 
company intends building ships of war in England and in Spain, 
delivering them fully equipped and armed, to develope new inven- 
tions connected with coast defence, and to carry on ship repairing 
and mercantile shipbuilding in all branches, including mail and 
passenger steamers of great speed. Arrangements have been made 
to put down a branch yard in Spain, at Bilbao, with a view of 
securing Spanish Government orders and orders from Spanish 
merchants. The directors have made arrangements in Spain with 
Messrs. C. de Murietta and Co. for the securing of Spanish orders 
and for the selection of a committee of gentlemen in Bilbao 
thoroughly competent to promote the busi: of the P 
both countries. Patents have been acquired from Mr. Nor 





y in 
denfelt 
and from Mr. Bryce-Douglas, the managing director, which will be 
worked by the company, and they conasieemane arrangements with 
the Nordenfelt Guns and Ammunition Company, and with Sir Joseph 
Whitworth and Co., for supplying larger guns, carriages, and 
ammunition. The company thus starts on a bold and ambitious 
scheme, but I have reason to believe it will be very successfully 
worked out to the great profit of the shareholders and the great 
benefit of this district. ‘The iron and steel trades are steady. The 
demand for iron is fully maintained, and Bessemer is quoted at 
43s. 6d. to 45s. per ton, with hematite warrants at 1s. 6d. to 2¢. 
below these figures. Orders are largely held, and the output of 
the furnaces is well maintained, It is expected, however, that as 
pow keep down at a low point some furnaces now in blast will be 

lown out. Steel rails are in fullerdemand, at £4 for heavy sec- 
tions. Steel shipbuilding material is in good demand, and makers 
are well sold forward. It is expected that on local account a con- 
siderable demand will soon be springing up, and arrangements are 
in progress to meet this position. Plates are steady at £7 2s. 6d. 
per ton and angles at £6 7s. 6d. per ton. No new orders are 
reported at the shipbuilding yards, but some large work is ex- 
pected, and preparations are being made on a large scale for this 
work. Iron ore quiet, at from 9s. to 12s. for ordinary qualities. 
Coal and coke steady. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE Sheffield Corporation and the Sheffield Tramway Company 
do not get on well together. A double line of tram rails was laid 
on the Westbar route to Hillsborough, where the thoroughfare is 
notoriously too narrow for the two lines, and the merchants and 
shopkeepers have complained grievously. The Corporation are 
now asked to sanction an extension of the company’s lines nearer 
the centre of the town. An attempt was made to get the Cor- 
poration, at a Town Council meeting held last Friday, to agree to 
this extension on the condition that they substitute a single for a 
double line of rails in Westbar ; but there were only two votes in 
favour of the proposal. There is an old-standing difficulty of 
£10,000, which the Corporation expended in the construction of 
the tramways above the amount upon which the company were 
authorised to pay interest. This seems to be the lion in the way 
of any amicable agreement between the Town Council and the 
Tramways Company. 

The Sheffield Telegraph states that Mr. James Radcliffe, of 
Ordsall Cottage, Retford, the telegraph superintendent of the 
Great Northern Railway, has patented an invention which is cal- 
culated to revolutionise the lighting of trains. Mr. Radcliffe 
describes his invention as one “for converting alternate rotary 
motion into continuous rotary motion, for driving dynamos in one 
uniform direction—irrespective of the direction of the motion of 
the train—for electrically lighting railway carriages.” The Great 
Northern Railway Company has now four trains running from 
King’s Cross in which, under the direction of Mr. Radcliffe, an 
electrical plant has been fitted, and a fifth installation isin progress 
for an express train to Edinburgh. The dynamo and set of accu- 
mulators are located in the van under the charge of the y 
who has this notice posted in his van :—‘‘ During daylight tle 
switch is to be turned ‘on’ immediately the front brake enters a 
tunnel, and ‘off’ directly the rear brake emergesfrom it. The light 
must be turned ‘on’ after sunset, five minutes before the train is dre 
to leave the terminal station, and on the approach of darkness when 
running, but must be turned off as soon as the passengers have left 
the carriages at the end of the journey.” The machine found to be 
most suitable for the work is a Brush, shunt wound, giving from 
45 to 90 ampéres of current, according to the speed at which the 
train travels. It is driven from the axle of the train wheels 
multiplication of speed being obtained by means of countershaftine 
introduced between the train axle and the pulley on the driving 
gear of the dynamo, Each compartment has within the usual roof 
globe two lamps affording a perfect light to read by. By means 
of a suitable controller, also designed by Mr, Radclitie, the accumu- 
lators are automatically connected with and disconnected from the 
dynamo. When the train is at rest the lamps are fed from the 
accumulators, but when running the current generator is divided, 
=e accumulators taking the surplus over what is required for the 
am 

The severe weather has caused the house coal trade to be much 
more active, and the ity for replacing stocks at the pits, 
which have been pretty well cleared by the recent demand, will 
find good employment for the miners well into the spring. There 
is rather more doing in manufacturing fuel, owing to the animation 
in the heavy railway industries. 

At the half-yearly ordinary meeting of the Midland Railway 
Company, held on Friday, the shareholders gave their sanction to 
the proposal of the directors to undertake the construction of the 
Dore and Chinley Railway. The chairman stated that the basis of 
the negotiations with the Hull and Barnsley Company had been 
that the Midland should work that line and dock at a fair per- 
centage on the gross receipts, and that the Midland Company 
should substitute their own debenture stock at 3} per cent. 
for the existing debentures and liabilities of the Hull and 
Barnsley Company. By that scheme the Midland Company’s 
credit would used to improve the position of the Hull 
and Barnsley, and lift that company out of Chancery, while 
arrangements would be made to protect the Midland shareholders 
against any loss in the operation. The Midland Company’s appli- 
cations to Parliament were stated by the chairman to include two 
colliery branches—one to the new colliery of the Blackwell Com- 
pany, and the other to the Birley Colliery. These were estimated 
to cost £154,022, Further capital was also required to the extent 
of £245,978 for works and lines in course of construction, working 
stock, &c. The Dore and Chinley line would require £1,000,000, 





which it was proposed to create and issue by the company as Miu- 
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land Railway 4 per cent. preference stock. The premium obtained 
would be sufficient to pay interest during construction, that power 
having already been specially granted to the Dore and Chinley 
Company. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE attendance at the iron market held at Middlesbrough on 
Tuesday last was decidedly above the average ; but the amount of 
business actually done was by no means lar, Buyers are 
evidently withholding their orders in the hope that lower prices 
will shortly be accepted. Sellers, however, remain firm, and the 
price current of No. 3, g.m.b., for prompt delivery, is 31s. 6d., or 
about the same as last week. Makers are not entertaining offers 
at this figure, as they say it does not cover cost of production. 
They have, it appears, orders sufficient to keep them going for 
some time, and so keep out cf the market. For delivery to the 
end of next quarter consumers are now prepared to give 32s. per 
ton, but no sellers can be found willing to commit themselves so 
far ahead. Forge iron is firm at 30s. 6d. per ton. 

Stevenson, Jacques and Co.’s current quotations :—‘‘ Acklam 
Hematite,” Mixed Nos., 45s. per ton; ‘‘ Acklam Yorkshire,” Cleve- 
land, No. 3, 35s. perton; ‘‘Acklam Basic,” 35s. per ton; ‘‘ Refined 
Iron,” Hematite and Cleveland, 65s. and 55s. per ton ; “‘ Chilling 
Iron,” 55s. to 60s. per ton, net cash at furnaces. 

Warrants being at the moment cheaper than makers’ iron, are in 
request for local consumption, as well as for export. The price 
both at Middlesbrough and Glasgow was on Tuesday about 31s. 3d. 

r ton. 

P’The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store is decreasing very rapidly, a circumstance which ought to havea 
good influence upon the market. The quantity held on Monday last 
was 337,173 tons, representing a reduction of 7644 tons during the 
week, and about 11,000 tons during the fortnight just concluded. 

Pig iron shipments are pi ing satisfactorily, the quantity 
sent away this month up to and including Monday last having been 
43,777 tons. . 

he d d for finished iron, especially ship plates, continues 
fairly good, and prices are maintained at the figures quoted last 
week. 





The snowstorm which has prevailed in the North of England 
during the last few days has had some rather serious effects. The 
railway from Darlington to Tebay, which passes over Stainmoor, 
and the summit level of which is said to be above the altitude of 
any other in England, was completely blocked. At one time no 
less than five trains were unable to move backwards or forwards. 
The large snow ploughs, built sometime since at Gateshead, to deal 
with cases of this kind, were called into requisition. It appears, 
however, that their working was not altogether satisfactory, and a 
large amount of hand labour had to be resorted to. The line only 
became clear for traffic on Tuesday last. The roads in the west of 
Durham were in many cases rendered completely impassable, and 
the destruction of farmers’ live stock must have been very con- 
siderable. 

The accident which occurred at Euston-square Station on the 
morning of the 2lst, by the failure or insufficient action of the 
brake, and the consequent collision of the engine with the per- 
manent stops, has naturally created considerable alarm in the 
North of England. Although the Great Northern route to London 
is the usual one for those residing on or near the north-east coast, 
still the Midland and London and North-Western routes are 
occasionally used, and all are interested in the prevention of such 
accidents. No doubt a thorough investigation will be made by the 
proper authorities. Meanwhile, whatever may have been the 
cause of the over-running, it is clear that the ill effects thereof 
would have been greatly mitigated, if not rendered absolutely 
harmless, had hydraulic buffer stops been collided with instead of 
rigid ones. It is only two or three years since that a paper was 
read before the Institution of Mechanical Engineers on this sub- 
ject by Mr. Langley, of Derby. Even at that time some of these 
stops had been erected ; and as their efficiency was vouched for by 
several authorities, and denied by none, it is strange that their 
use has not since been largely extended. The reason of this is 

bably that their cost is greater than that of rigid stops. 
pense, however, should not stand in the way where the lives of 
ngers are at stake. It is to be hoped that this accident may 
ve the effect of forcing all those companies who have termini in 
London to place hydraulic stops at the ends of their up lines, Not- 
withstanding the marvellous state of efficiency to which continuous 
brakes have been brought, they are manifestly not infaliible ; and 
if they give way, the results are apt to be far more serious than if 
they did not exist at all. 

The steel workers of the North of England are beginning to 
agitate for an advance of Tbe rumours which have 
reached them from time to time that the steel trade, as far as 
plates and angles are concerned, is in a prosperous condition, have 
unsettled them. Consequently an official notice has been sent to 
the Consett Iron Co., to the effect that all classes of steel workers 
are about to demand an advance. A copy of this notice has been 
forwarded to the Board of Arbitration for the North of England 
Iron and Steel Trade, and will no doubt be considered at the next 
meeting of the Standing Committee. The workmen’s rates have 
been from time to time lowered during the last few years in those 
works where their occupations have been changed from dealing 
with iron to dealing with steel. But in this revision of rates, 
which has generally been done by the decision or with the approval 
of the Standing Committee, the operatives have always been 
allowed to increase their earnings to some extent. The change to 
steel has therefore beneficially affected them hitherto. The advance 
they now demand will, if obtained, place them in a still better 

ition. 

The Middlesbrough Chamber of Commerce has been occupying 
itself with the new Italian Tariff. According thereto pig iron, 
which has hitherto been imported free, must now pay a duty of 
8s. per ton. Iron and steel rails hitherto paying 24s. per ton will 
in future pay 48s. Other iron goods, such as blooms, puddled 
bars, plates, sheets, and iron or steel bars, will have henceforth to 
bear a duty increased from 25 to 50 per cent. Naturally the 
members of the Middlesbrough Chamber lament these increases, 
but it does not seem possible at present to do anything to influence 
the Italian Government to modify them, inasmuch as all other 
nations are at least equally handicapped. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


THERE is still a lack of animation in the pig iron warrant market. 
Prices this week have been fairly steady, but the amount of busi- 
ness is limited. The current demand is unsatisfactory, and the 
shipments are not turning out quite so well as was ex 6 
Hitherto, the coastwise deliveries ion been above tle average, but 
they are now contracting in amount, while the foreign exports are 
also small. The week’s shipment ted to 6232 te as 
compared with in the corresponding week of Jast year. Since 
last report an additional furnace has been put in blast at Glen- 
maine ya one at Carron, the total now in operation being eighty- 
six, as against sixty-two at this time last year. But it should be 
noted that a year ago the furnaces were reduced temporarily in 
number, owing to the existence of a strike of colliers. 

The quotations of makers’ iron are again somewhat lower, as fol- 
lows :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 46s., No. 3, 
42s.; Coltness, 49s. and 43s.; Langloan, 46s. 6d. and 43s.; Sum- 
merlee, 48s. 6d. and 42s, 6d.; Calder, 47s. 6d. and 41s. 6d.; Carn- 
broe, 41s. 6d. and 39s. 6d.; Clyde, 45s. and 41s.; Monkland, 
4ls. 6d, and 39s.; Govan, at Broomielaw, 40s. 6d. and 38s. 6d.; 
Shotts, at Leith, 46s. 6d. and 44s. 6d.; Carron, at Grangemouth, 
53s. and 43s.; Gl ock, at Ardrossan, 45s. and 40s. 6d.; 





Eglinton, 40s, 6d. and 38s. 9d.; Dalmellington, 41s. and 39s. 





Merchants in the steel trade report that there are scarcely any 
orders in the market at present. But the makers are nevertheles 
very busy, and great pressure is being put upon them for ht 

ments have been made for the re-opening of the Roch- 
solloch malleable iron works, in Lanarkshire, by Mr. Davie, who is 
well known in the trade. The works have been idle for a consider- 
able time, in consequence of the failure of the company by whom 
they were "aitives-pe J held. The malleable trade continues busy. 

During the past week there was shipped from yoru jt machinery 
to the value of £4500 ; sewing machines, £1150; stee goods, £6700; 
and manufactured iron, £26,500, the latter including £6350 worth 
of bridge and galvanised irons, sheets, and bars to Calcutta, 
£5190 pipes, bars, and galvanised iron to Sydney, and £4260 nails, 
tubes, sheets, and bars to Madras. 

The shipping department of the coal trade shows very well com- 
pared with its volume at this time last year, when it was much in- 
terrupted by an extensive strike of colliers in the western mining dis- 
tricts. The strike now existing in Fife has reduced the exports from 
that district, but still the export shows well upon the whole. There 
was despatched from Glasgow 17,204 tons, Greenock 96, Ayr 8537, 
Irvine 4, Troon 3875, Ardrossan 2219, Burntisland 4018, Methil 
4708, Leith 4332, Grangemouth 9357, Bo'ness 5566, and Granton 
1125. Total, 63,621, compared with 36,552 tons in the correspond- 
ing week of 1887. The home trade is fairly active, but supplies 
of all kinds of coal are abundant. The reports that were 
current a week ago as to the amount of coals ordered for the 
Swedish State railways from Slamannan coalmasters appears to 
have been exaggerated ; and it now appears that at the very most 
not more than 12,000 tons of coals are to go to Sweden from Scot- 
land this year under this contract, instead of 20,000 tons, as origi- 
nally reported. 

A report has been circulated on ‘Change in Glasgow, this week, 
that about 5000 tons of German steel supplied by merchants here 
to a firm of Clyde shipbuilders has failed to pass the requisite tests 
and accordingly been condemned. The statement, which was 
given ‘‘on the best authority” by a local paper, is discredited ; it 
being regarded as inconceivable that such a large quantity of steel 
would be imported without having been subjected to the necessary 
tests at the works where it was made. The firm pointed out as the 
importers deny all knowledge of such a transaction, and the inci- 
dent, to say the least, is likely to have been much exaggerated. 

The Clackmannan colliers and a number belonging to Fifeshire 
returned to work at the beginning of the present week, but the 
great majority of Fife colliers determined to carry out their original 
intention of taking a fortnight’s holiday. The coalmasters met at 
Dunfermline on Tuesday to consider the position of affairs. They 
stated that in consequence of the dulness of trade and low prices, 
it was impossible to withdraw the notice of a 10 per cent. reduction 
in wages ; and as the men had declined to return to work as re- 
quested, it was decided, after a discussion lasting three hours, to 
lock out all the colliers now on strike, and that a meeting be held 
a week hence to determine on further measures. It is stated that 
the lock-out will affect about 4400 men. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE Bute and Taff amalgamation scheme continues to form the 

great subject of discussion. The directors of the Taff are decidep 

upon carrying it out, but an opposition is forming amongst the 


NOTES FROM GERMANY, 
(From our own Correspondent. ) 


THE iron markets here are in a very satisfact diti 
Prices are without exception firmly maintained ; the demand for 
the majority of articles continues brisk, and as far as the future is 
concerned, there is every prospect of a good spring business, 
especially so as the Chancellor's speech has tended very materially 
to clear the political atmosphere, which has encouraged buyers 
and speculators to come forward more boldly upon the market 
than for avery long time past. Much speculation, however, cannut 
be expected with such a number of conventions rigidly at work 
which extend their influence almost over the whole country, and 
now include a separate one for the following branches, namely, 
common pig iron, spiegel iron, wrought iron, as bars, &c., wire rods, 
plates, sheets, wire nails, spades, shovels and the like, chains and 
wire springs and others of lesser consequence, not to forget rails, 
which being only made and rolled by a few large firms, form a sort 
of unwritten convention naturally. 

The reports from the Silesian market are very cheering. The 
loss of export trade to Russia, caused by the new customs tariff of 
May last, has been entirely recouped by the extra inland consump- 
tion. The blast furnaces, steel works, rolling mills, and foundries 
are each and all satisfactorily engaged, and prices are comparatively 
good, with an inclination on the part of producers to increase them 
still further. Forge pig is noted M. 50 to 54, foundry 56 to 58, 
— bars 140, girders 155, and plates 160 to 165 p.t. at 
works, 

In the Rhenish-Westphalian districts Siegerland and Nassau ores 
are in great request, and at a little higher prices than last reported. 
Raw steel stone begins at M. 9°40, and goes up to 14°20 for roasted 
brown and other oxides vary from 9°80 to 10°50 p.t. at mines. Pig 
iron is very brisk of sale. Spiegel maintains the late enhance 
rate well. From abroad there is good inquiry, and negotiations 
are on foot, amongst others, for one parcel of 10,000t. The 
inland demand, on the other hand, is flat. The present price is 
M. 58 p.t. for lowest class sorts. Forge pig moves along steadily 
but briskly. Sales have been made up to the end of July. Prices 
have not officially been raised by the convention, but have of them- 
selves gone up above the minimum fixed by it through the natural 
cause of enlarged demand and consumption, and no stocks existing 
anywhere. For best sorts M. 52 to 53 are being paid, Luxemburg 
is noted 37 to 38, Bessemer is slightly brisker, and both it and 
basic are in good demand at firm a tending to an advance. 
The bar mills complain bitterly of the continual rise in raw 
materials, while they are condemned to keep their prices 
down to avoid foreign competition, under which circum- 
stances an export trade becomes next to impossible, but 
inland specificat are ing in more freely, and the works 
say they are satisfactorily busy. The present list prices are for 
good merchant bars M. 123°50 to 125, occasionally 130; angles, 130 
to 13250; hoops, 137°50 to 140 p.t. at works. The plate mills have 
not been so busy as now for the last decade, and through the rise 
of M. 5, noted last week, the works are now in a less abnormal 
position with regard to raw materials than they have been for some 
time past. The price for 5 mm. gauge and upwards is M. 165 for 
boiler and 145 p.t. for tank plate quality. The sheet mills are 
well engaged for the time of year, and are rejoicing at the union 
of the Silesian convention with their own for Western ae 
Siegener black sheets are quoted M. 150 for iron and 156 for mild 











shareholders, and this week most of them have been supplied with 
forms by the oppositionists wherein to record their assent or 
objection. Another item which gives confidence is the success 
of the Lewis and Hunter loading arrangements. It will be - 
sible, by getting three cranes into operation on the same manent es 
place 600 tons of coal on board in an hour, so that the largest 
steamer in the coal trade could be loaded in a working day, or, given 
electric appli , and continued operations, in ten hours. It is 
stated by those opposed to Barry that such a steamer would take 
five days to load at In coal alone, as a steamer uses six tons 
per 1000 tons burden, this would be an item. I am inclined to 
the opinion that if the Bute and Taff amalgamation should be 
carried out, the next great movement would be annexation of 
Barry by arrangement, to be followed by hearty co-operation 
and mutual benefit. One proposition before the Bute and Taff 
authorities is a working arrangement for three years, during 
which no oppositional efforts should be made. This is evidently 








steel, some works asking considerably above these figures. There 
is nothing new to note concerning wire rods. Export is dull, and 
for inland not much otherwise. The prices are, for iron—wire nail 
quality—M. 116; for steel, 115; drawn wire in either metal, 135 to 
145; steel billets, 135; wire nails, 165; and rivets, 175 to 180 p.t., 
all of which prices are for inland sales. Concerning the steel works 
and railway materials there is nothing noteworthy to report; and 
about the machine constructive workshops and foundries there is 
nothing to add to what was said last week, namely, that they were 
all satisfactorily employed, if at low prices. The daily and weekly 
journals teem at this moment with advertisements for draughts- 
men and mechanics of all kinds, which may here be taken as a 
sure sign that the various trades alluded to are actively engaged. 
There were shipped in 1887 from Bilbao to England 2,374,674, tons 
of iron ore, against 1,801,926 in 1886 ; to Scotland, 480,993 against 
349,211; to Germany, 707,394 against 536,028 ; to Belgium, 98,304 





suggested by those who wish to see the result of the opening of 
Barry Docks and Railway. 

The iron and coal trades continue much about the same, but 
are hampered by the weather. There is not much speculative 
movement about. This week a colliery was put up for sale at 
Cardiff, upon which £80,000 had been spent. It was a good 
Rhondda colliery, capable, by addition to arrangements, to turn 
out 1000 tons a day; but there were were no bidders, and I have 
not heard that it has since been sold by private arra t 


gainst 98,442; to France, 356,980 against 332,103 ; to the United 
States, 152,077 against 42,337 ; or a total of 4,170,422, against 
3,160,047 in 1886. In the year 1878 the export amounted to 
1,224,780, or only about a quarter of the present quantity. 

As the Technical Education Bill is set down in the programme 
for the current session, it may just be worth while to mention 
that, an Academic A iation has been constituted, extending 
over the whole of this country, which is at - engaged in 

llecting signatures to a monster petition to resented to the 








The export from Cardiff last week was slightly below what it has 
been, and instead of 150,000 tons showed about 10,000 less. Still, 
they, and the total of coal trains to various quarters, totalled up a 
good round figure, and coalowners and shippers are by no means 
depressed. The situation at present may rded as one of 
interest. Coalowners are noting the action of northern Powers 
with close attention, and the stocks of coaling stations are being 
kept well up. Any day prices may go up with a rush, and it is 
this fear which maintains a good demand and firm prices. Best 
steam is at 9s. 3d., and Rhondda No. 3 is firm at 8s. 3d. Small 
steam is a little weaker and is getting down to 3s. 6d., or even 
3s. 3d. in places. Small binding is firm at 6s. 9d., showing that 
coke maintains its price well. Pitwood is down to 13s. 4d. 

Most of the iron and steel works are doing fairly well, if one 
takes into consideration the low prices quoted, especially for rails. 
It seems impossible to lift them out of the £4 groove into which 
ordinary heavy sections have fallen, Newport, Mon., has been busy 
in exporting rails and tin-plates, wire, nuts and bolts, &c., for 
Monte Video, 1200 tons rails to Galveston, and other cargoes. 
Cardiff has been despatching rails to Vantos and slee to India 
from the Glamorganshire works. I note that merchant and tin 
bars conti in good d d, both home and foreign ; as regards 
merchant bars, prices firm. Barrow is competing well with our 
ironworks in pig; but some of the Welsh works have quite as much 
as they can do. I am told that cases are arising of orders refused, 
not from personal or firm considerations, but from absolute 
incapacity to supply the demand. 

A good depth has been sunk on the moors at Cardiff to get 
foundations for the furnaces, This was regarded at the beginnii 
as difficult. The fact is that the site was a delta, the clay land an 
rocks ending at Radyr. The difficulty of the undertaking, though 
arduous, will soon be overcome. 

The great tin industry remains much like what it was last 
week, no decided action having been taken, and buyers continue 
puzzled. In a few isolated cases needy sellers have lowered prices 
to 14s. for ordi cokes. Market quotations are little if any 
altered on the whole, and best Besse 





mers command 14s, 6d, and 
even 14s, 9d. The reduction in price by a few has had its natural 
on They offered at 14s., buyers responded with 13s. 9d. 

e leading makers continue firm in resisting a fall. All depends 
upon tin, which touched £167 10s. a few days ago. If, as pre- 
dicted, it should run down, tin-plates will follow, but not so 
quickly. Swansea exports are good, and large steamers are due 
this week to load. The total shipment last year from this port, of 
tin-plate, black plate, and ternes, was 200,922 tons. 

Rumour has just reached me >2f gold mining in Pembrokeshire. 
The place stated is at Fishguard. This is on the edge of the lime- 
stone, probably the old red sandstone, a strata that in many places 
exhibits evidence of past volcanic agency, and one of the places 
where gold is, possibly, found. But facts are yet wanting. 

There is a movement on foot amongst the colliers to promote 
unionism and co-operation in the endeavour to get radical changes, 
and the Aberdare, Ocean, and Monmouthshire colliers are in 
agreement. 





Minister of Instruction at Berlin. The President of the head Insti- 
tution of Civil Engineers is one of the members of a most influential 
committee, and has signed the petition, and all the affiliated 
branches are doing the same. ‘Ihe object of the League is to get 
the Government to thoroughly reform the present system of higher 
class education, which at present is not in keeping with the spirit 
of these practical times. If by any chance proposals should be 
incorporated in the said Bill, on lines approaching to those of the 
schools, as they are at present in this country, it would obviously 
be well to wait a short time to learn what reforms are about to 
take place, so as not to come post festum with any proposals which 
might be obsolete by the time the Bill was passed, which, 
however, it is devoutly to be hoped it will not be, in the shape it 
was at first presented to the country, at any rate. 

In Belgium, after a fortnight’s disorganisation, the iron market 
seems to have righted itself again, and buyers are beginning to see 
that, at the high price of pig iron, the rolling mills cannot possibly 
sell at the old prices. One lot of girders of 5000 t., and another of 
3000, have been some time on the market, because buyers and 
sellers could not come to terms on the former lines. Now a 
number of important orders have been booked at 120f. for mer- 
chant bars. On the Ist of the month, out of fifty blast furnaces, 
thirty-one were in blast, against twenty on the Ist of January. The 
daily uction of them amounts to 1660 t. The total production 
for 1887 was 754,481, against 69,710 t. the year before. The foun- 
dries and constructive shops are very poorly off for work, The 
coal market is brisk, and prices are tending upwards, in so far as 
those for industry are concerned. Coke is not procurable under 
14f. p.t. The total output of coal for 1887 was 19,216,031 tons, 
and for 1886 17,253,144. : , 

In France the late rise in iron prices is becoming from day to 
day better confirmed, and buyers are now paying without reserve 
135 f. for rolled girders, and 145f. for merchant bars. The contract, 
just made with the firm Eiffel and Co, for the Panama Canal 
amounts to 20,000 t. of bars, er and castings. Old material 
has a rising tendency, and old rails fetch 80f. p.t. Wire rods 
have gone up 30f., and wire nails 20 p.t. . 

Throngh an om pee ew of coal dust, pure and simple, as far 
as yet ascertained, which has just occurred in one of the royal 
collieries of the Saar district, forty miners have unfortunately lost 
their lives. The mine was extremely dry, and fire-damp never yet 
known to have occurred in it. 








SoutH KEnsinaton MusgeumM.—Visitors during the week ending 
Feb 18th, 1888:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.: Museum, 6919; mercantile marine, 
Indian section, and other collections, 2928. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 4 p.m.: 
Museum, 700; mercantile marine, Indian section, and other col- 
lections, free, 2415. :'Potal, 12,962, Average of corresponding week 
in former years, 14,246. Total from the opening of the Museum, 
26,252,261, vt 
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AMERICAN NOTES. 


(From our own Correspondent.) 

New York, February 8th. 
New YORKERS are more interested than they 
have been for many years in the prospects of a 
solution of the rapid transit difficulties. Various 
schemes have been started by engineers and pro- 
moters, and a half-dozen have now influential 
backers, though none have as yet made a profound 
impression upon the general public. A viaduct 
is more in favour than any other, but the immense 
cost connected with it is its greatest a 

The tunnelling of the city is also favoured b 
good many, although the obstacles before t a 
scheme are not a few. The Reading Company 
proposes to do some heavy tunnel work, and the 
tunnel, which is partially cut, will be prosecuted 


quite vigorously, so itis said, At present it lacks 
the necessary capital. Out of all these peagscts 
one or two should be adopted and p 





so 
that in three or five years New York will be trans- 
formed. Population is extending across Harlem 
to the north-east. The necessity is an urgent 
one, and capitalists, engineers, and railroad 
managers all say that it must be solved. So 
overcrowded is the vf that rents, which are 
already abnormally high, are likely to be further 
increased, particularly with reference to apart- 
ment houses and store property. 

The anthracite coal strike occupies a good deal 
of attention, owing to the demand of the miners 
in the Wyoming region for a 15 per cent. advance, 
to begin February lith. It is on this region that 
the consumers of anthracite in ten or twelve 
States are dependent for a supply, and if the 
miners should come out it will leave the market 
with scarcely any coal. Between twenty and 
thirty furnaces are now idle for want of it. The 
iron interests throughout Eastern Pennsylvania 
are well su ong with | bituminous an coke. 
Prices have d The R Com- 
pany has pea a dozen breakers at work - 
ducing some little coal. Riots are repo 
different localities, and the Reading Cansete 
will call upon the State for troops if they are 
- . There will be no advance given. The 
ect of the demand for an increase was to 
odipees coal 25e. per ton i in this city. 

of ite for the past week 
was 450, 000 tons, As soon as the snow blockade 
disappears the supply will increase to 600,000. S 
far this year, the production as against the same 
time last year is only 67,000 tons less, Pennsyl- 
vania coal and coke tonnage so far is 1,252,591 
tons, showing an increase of 106,149 tons this 
bree The Cumberland mines, the Clearfield, the 
road Top and Virginia coalfields are all pro- 
ucing increased quantities of soft coal. Through- 
— the West the coal mines are being indus- 
triously worked, and the supply is increasing. 
The manufacturing demand for fuel is about 
15 per cent. ahead of what it was a year ago. 
demand for iron is active. Very few con- 
tracts are being placed in this city for steel rails. 
A great many inquiries are in hand, and makers 
are firm in their price, which is 31°50 dols. at 
mill, Smaller lots, 32dols. to 33dols. The rail- 
road builders are refusing: to place contracts for 
next season’s requirements. All other branches 
of the iron trade are busy, though in no cases is 
there a crowding of orders. The merchant bar 
mills are doing better than any others. Merchant 
steel orders are falling off, owing to the slackened 
demand in Western tool and implement works. 
Western Pennsylvania pipe works have very little 
business in sight, owing to the general falling-off 
in demand for pipe to convey natural gas. On 
the other hand, = are four or five important 
schemes for natural gas pipe laying, one of which 
—— the laying of a pipe from Western 
Pennsylvania to Philadelphia and New York. 
The scheme, so far as New York is concerned, is 
regarded as chimerical; but engineers say they 
= construct a line to Philadelphia that will pay 
well, 














NEW COMPANIES, 
Tae following companies have just been regis- 
tered 


Aberthaw Lime Company, Limited. 


This company was registered on the 8th inst., 
with a capital of £10,000, in £10 shares, to carry 
on at Aberthaw, Glamorgan, the business of lime 
burners, brick makers, quarrymen, and ship- 
owners, The subscribers are:— 

Shares. 
*F. G. Griffith, Cowbridge .. <o oe (se eg’ 
D. Owen, Cowbridge, landowner PY ere 
*J. F. Griffith, Cowbridge .. 
8. Collier, jun. , Bridgend, merchant 
G. Evans, Teulded, merchant .. 
J. Griffith, Cowbridge .. 
L, Carr, Rompney Hill emaeeh a0 

The first directors are the subscribers denoted 
by an asterisk, and Messrs. William Griffith and 
Jacob Griffith, of Bridgend. 


tt et te 





Dredging Corporation, Limited. 


This company was registered on the 14th inst., 
with a capital of £200,000, in £10 shares, to carry 
on business as dredgers, and as dealers in, and 
hirers of, dredging plant in every variety. The 
subscribers are :— 

Shares. 
P. W. Meik, C.E., 8, Victoria-street .. 
A. berg, C. E., 49, Parliament-street 
R. E. Middleton, C. E., 49, Parliament-street .. 
W. L. Williams, ’32, Chepstow- -villas, Bayswater, 

mechanical engineer.. ° 
G. H. Dymoke, 23, Maude-grove, West Brompton 
H. W. Lowe, 7, East India-av enue, shipowner .. 
H. Andrews, Swarland Hall, Feeana, 

colliery owner * 


tt ee 


The number of desde is ont - nd Dee’ than 
three, nor more than ten; qualification, twenty- 
five shares; the subscribers are to appoint the 
first ; remuneration, £800 per annum, and such 
further sum as may be equal to 10 per cent. on 
the net profits, beyond sufficient to pay 7 per 
cent. per annum dividend. 





nema Syndicate, Limited. 
This co was registered on the 13th inst., 
with a capital of £3100, in £100 shares, to carry 





on business as carbonisers of sugar scum, residue, 
or refuse. The subscribers are :— 


H. W. Maynard, 84, Fenchurch-street, merchant 
J. eget * 1, Oakworth-road, Hornsey, mer- 


1 
1 
T. R. Hanson Havelock’ House, Lewideum, road... 1 
F. E. Minshall, 13, Lawn-road, Ham 1 

Colonel A. F. Fitzgerald, 54, Hungerfordroad, 
Camden-road 1 
G, es 34, Gracechurch-street, merchant . 1 
ing, 14, Mincing-lane, merchant .. .. 1 


Most of the regulations of Table A apply. 


Galician: Oil Prospecting Company, Limited, 


This company was red on the 11th inst., 
with a capital of £30,000, in #1 shares, to acquire 
and work petroleum or other wells, ozokerit or 
other mines, and for such purposes will adopt an 

reement of Ist inst.—un tered—between 
Charles Francis Branton and John Christian 
Masters. The subscribers are :— 


Shares, 
J. C. Bates, 2, Harrington-street, N.W., short- 
hand writer . 1 
w. R. Edwards, 33, "Thorngate-road, ‘W., “commis- 
wat on agers, 1 
We Bae 25, Clark- street, Stepney, shorthand . 


Cc. F. Branton, 45, Hartham-road, Holloway, 
accountant 

J. a Masters, 41, * Holly-street, Dalston, law 
cler' 

F. W. Leeks, 12,” “Margaretta- “terrace, * Chelsea, 
book-keeper .. j 
H. J. R. Liversage, 45, Swinton-street, W.C., law 
stationer . F . 


~~ — — 


o- 


The sail of Siiactins' is ‘oe és be less than 
three, nor more than nine; qualification, for 
directors other than the first, 500 ordinary or 
fifty founders’ shares. The remuneration of the 
board will be at the rate of £200 per annum for 
the chairman, and £150 per annum in respect of 

each director. 
Gamble’s Window and Lock Alarm Company, 
Limit 


This company was re lanes on the 8th inst., 
with a capital of "£95,0 , in £1 shares, to manu- 
facture window and lock alarms, and ornamental 
embossed window glass, and generally to carry 
on business as smiths, glaziers, and general manu- 
facturers. An unregistered eement of 25th 
ult., between Robert William Gamble and Peter 
Sharpe will be adopted. The subscribers are :— 

Shares. 
56, _— erley-road, Harrow-road, 


Cc. H. Simmonds, 36, 
Edmonton .. 
y Plumbly, Queen’s-road, Peckham, stationer . 
. M. Dale, 13a, Sherborne-street, Blandford. 


2 
1 
1 
" clerk °.. <s 1 
§ a , 4, Clement’ s-road, ’ Forest-gate. 1 
, 23, Grittleton-road, Elgin-avenue 1 
ra z joo. 187, Turner’s-road, Bow, clerk.. 1 
The number of directors is not to be less than 
three, nor more than seven; qualification, fift; 
shares; the first are Messrs. David Crombie, F. 
Jackson, W. G, Speck, and R. W. Gamble, the 
latter being a: —_— manager for five years at 
a salary of £250 per annum. Directors’ remune- 
ration, £150 per annum, to be divided as they 
may determine. 


J. B. Holland, 
clerk 


Gilpin - - grove, Upper 





Norwegian Zinc Company, Limited. 


Upon terms of an agreement of the 7th inst., 
this company proposes to purchase from Captain 
James Gordon Miller and William James Hope- 
Johnstone the freehold—farm—mine, containing 
about twenty acres, known as the “ Berkeland 
Mine,” situate about six miles from Sandifiord, in 
the neighbourhood of Stavanger, Norway, together 
with the plant, machinery, and all appurtenances. 
The company was registered on the 9th inst., with 
a capital of £56,000, in £1 shares. The purchase 
consideration is £56,000, a parable as to £31,000 in 
fully-paid shares, and the balance in cash, by 
four instalments. The vendors reserve the right 
to apply for one-third of any additional capital 
which the company may at any time create. The 
subscribers are :— 

Shares. 
*Captain J. Gordon Miller, 11, Hobart-place. 

Eaton-square, London, and _ Cavendish Hall, 

Cavendish, Suffolk e 

F pe-Ji ti , The H E , Esher, 


1 
.— eit H 
“Charles A. Leatham, 40, Albemarle - street, 
London . ole 1 
1 
1 
1 





Panay Elliott, 19, Bury- -street, St. James's 
come Se Claxton, 210, Piccadilly, manager .. .. 
*Johan R 
*James Knapton Abel, 1, ‘Berkeley. street, ‘Ber- 

keley-square, distiller . 1 

The number of dveisonst is - to he ~ than 
three, nor more than five; qualification, 250 shares, 
or equivalent stock; the first are the subscribers 
denoted by an asterisk. The company in general 
meeting will determine the remuneration of the 
board. Messrs. Wakeford, May, and Woulfe are 
appointed solicitors to the company. 





Samuelson and Company, Limited. 


This is the conversion to a company of the 
b of irc ders and engineers, and manu- 
facturers of implements and machinery, carried 
on by Sir Bernhard Samuelson, Bart., under 
ber of Samuelson and Co., at the Britannia 

orks, Banbury, Oxford. It was registered on 
the 13th inst., with a capital of £150,000, in £10 
shares. The subscribers are:— 


*Sir Bernhard Samuelson, Bart., 56, 

SSE sooo oe. fay ae 

*J. Blundell Samuelson, MP., 56, 
te 





Shares. 
Prince’s- 
Prince’s- 
*Ernest Samuelson, Banbury, engineer. . 

F. Hobley, Banbury, accountant .. .. 
W. G. Mainwaring, Banbury engineer .. 
*J. P. Hardy, Banbury, accountant 
*J. Stockton, Banbury, solicitor 

The number of directors is not to te ek than 
three, nor more than eight; the first are the 
subscribers denoted by an asterisk, and Messrs. 
F, A. E, Samuelson and Henry Armistead ; 
qualification, £500 in shares. The company in 
general meeting will determine remuneration. 


fe tt et 





THE PATENT JOURNAL. 
Condensed from the eh Commissioners of 


Application for Letters Patent. 


bal , tents have been ‘‘communicated” the 
address of the communicating party are 
printed tn in italics. 


10th February, 1888. 


2001. Catkrns or Heew Pieces for HorsesHors, A. 
Pearson, Birmingham. 

2002, E.ecrricat Too., T. Thorp, Whitefield. 

2008. Siiver Conpucrors, J. Barbour, Halifax. 

2004. ALKALI Carponares, W. W. Staveley. Liverpool. 

2005. SHarr Guarps, W. H. Stopford, Ol ham. 

2006. Maxine of Saccars, &c., R. Redfern, 
Burslem. 

2007. Kyire for Cutrinc Turnips, &c., W. H. Tipton, 
Wellington. 


2088. Dynamo-meEteERs, J. G. Gilchrist, een 

2089. AutomaTic STEAM Dryer, J. and W . Williams, 
Caerleon. 

2090, Optaintnc Power from Raitway Trains, J. 
Gibson, Paisley. 

2091. SHOE Brosues, J. Studd, Diss. 

2092. Heat Inpicatinc Apparatus, D. R. Malcolm, 


undee. 
2093. Dvzinc Woot, &c., F. and F. Lee and J. Brad- 
shaw, Bradford. 
2094. Suarr Covptine, C. F. Cockshott and J. E. 
Jowett, Bradford. 
2095. SueaRinc Woo. of Anmats, F. Rose, Liverpool. 
2096. ILLuMinaTING Gas, J. H. R. Dinsmore, Liver- 


pool. 

2097. Mos Cap Snares, J. Cass, London. 

2098. ANAMORPH PicTuREs, R. C. Phillips 

2.99. Liquor resembling Branpy, 
Liverpool. 

2100. Type Writise and Printine, J. Hutchison, 


, Manchester. 
de Soberon, 


Glasgow 
2101. Feepinc Lamps with On, J. B. Cowdy and J. A. 
London. 





2008. Rartway Sienavuino, H. Morris, Manchest 

2009. Bexr or Strap Fastener, J. 8. Crowley, Man- 
chester. 

2010. ATracHinc Knoss and Spinpirs to Posts of 
Mera.uic Bepsteaps, &c., H. W. Andrews and B. 
Lyons, Southsea. 

2011. ATracainc CLoruine to Carpino ENGINE FLats, 
G. and E. Ashworth, Manchester. 

2012. WHEEL BEARING CYLINDER and FumicaTinc 
Apparatus, A. Clifford, Dartford. 

2013. O11 Cans, G. Cole, Stourport. 

2014. Wixpow Sasa Fastener, J. ‘Dargue, Newcastle- 
on-Tyne. 

2015. SemMapHoRE SIGNALLING Apparatus, J. B. 
Hannay, Glasgow. 

2016. PLatTss for ForMinc Furnaces, &c , J. Rankine, 

J. P. Hall, and R. Falconer, Jarrow. 
oii. Cranes for LirTinc WEIGHTs, 7 Gaskell, Long- 


rt. 

2018. Armour for Vessrts of War, J. C. Bothams, 
Salisbury. 

2019. DisintecraTinc Corprer Pyrites, J. Perino, 
London. 

2020. Nai for Securtnc Broom Heaps to HANDLEs, G. 
Burden, Birmingham. 

2021. Borrtes and Borrie Sroprers, R. Duncan, 


i ti 

2022. Mine or other Winpinc Enornes, J. Frew, 
G Ww. 

2023. Automatic Suppty Boxes, R. A. Lee, London. 

2024. Furnace and Five Tunes, J. H. Tordoff, Leeds. 

2025. SEPARATING METALS from their Orgs, i. se 
Mason, Birmingham. 

2026, FASTENING the Lips of Baskets, &c., C. Haigh, 
Halifax. 

2027. Cartripce Loapinc Macurnery, E. Harrison 
and D. Gilson, London. 

2028. Groves, J. J. Lenchan, Dublin. 

2029. Apparatus to be applied to the Moutus of Bacs, 
&c., F. J. J. Gibbons, Bloxwich. 

2030. Stoppers for Borries, J. Tabrar, London. 

2031. Parereriz, J. Hertz, London. 

2032. Miners’ Tooxs, R. L. Muir, Glasgow. 

2033. Hotpinc Papers and Macazines, W. Ings, 
London. 

2034. Pu.ieys and Druas, G. G. Cotsworth, London. 

2085. Mecuanism for Automatic Movineo of Toys, L. 
A. Groth.—{G. Carette, Germany.) 

2036. Mecnanism for Automatic Movino of Toys, L. 
A. Groth.—(G. Carette, Germany.) 

2037. ATTACHING TaPes, &c., to VENETIAN Buinps, J. 
T Bartlett, London. 

2038. Toot for PuncHiInG out CircuLar, &c. 
A. Buchanan, London. 

2039. Ciips or CLasps for Hoitpine Dresses, &c., H. 
M. Knight, London. 

~ KiLLine and Exterminatino Rassits, &c., T. B. 

H. Gay, London. 

2041. PNeuMaTIC AUTOMATIC Teacuer, J. Seyberth, 
London. 

2042. Protectors for Putteys, &c., M. A. Brigg, 
London. 

2043. Doors, W. Davis and J. Crouch, Birmingham. 

2044, FIRE-ESCAPES, &c., A. Evrard and M. Cornevin, 
London. 

2045. SuspeNDER Enps, F. B. Spooner, London. 

2046. Propucinc Woop Fisre, P. A. Newton.—(R. 

- Steimmig, Germany.) 

2047. HorTIcULTURAL BoiLers, J. Watson, London. 

2048. Recertactes for Matcnes, J. W. Anderson, 
London. 

2049. SHapes for Lamps, P. Davis, London. 

2050. REFRIGERATING Apparatus, J. P. Lawrence, 
London. 

2051. Osviatinc Escare of Smoke from FrrREPLACES 
into Rooms, A. Gassis, London. 

2052. AuTomMaTic W EIGHING, &c. .» Macurnes, W. Brown- 
ing, London. 

2053. Pieatine, &c., Fasrics, C. F. A. Réell, London. 

2054. MusicaL Sounpinc Apparatus, J. Harrington, 
London. 

2055. Steam Boiter Furnaces, E. Jolibois and W. V. 
Bonsor, London. 

2056. Domestic Fire-escapr, B. Marcus, London. 

2057. Disinrectine, &c., SuBsTances, H. J. Peck.— 
(A. G. Downton, New South Wales. 

2°58. Gas Lamps, T. Fletcher an 


» PLATEs, 


A. Clare, Man- 


chester. 

2059 TREATMENT of Beer Wort, C. Hoffmann and L. 
Ebert, London. 

206". AuTomaTic Tap Cock, W. G. Stoneham, London. 

2061. Knitrinc Macuines, H. 8. Long, London. 

2062. Furnaces, A. Tolhurst and P. F. Oddie, London. 

2063. Biocxs for PoLy-cHRomatic Printine, W. G. 
and R. A. A. White, London. 

2064. FLUID-PRESSURE AUTOMATIC BRAKE MECHANISM, 
A. P. Kapteyn, London. 

2065. CARTRIDGE MacGazines for Fire-akms, C. G. 
Harston, London. 

2066. Justiryinc Printrnc Formes, A. Lagerman, 
London. 

2067. Decorations for Pianrs, &c., P. H. Baily, 
London. 

2068. ENVELOPES and WRAPPEES, Cc. W. H. Thatcher 
and L. Ritchie, London. 

2069. Cooxinc Apparatus, E. Edwards.(C. E. G. 
Comény, France.) 

2070. Propuctnc Po y-Basic ALUMINIUM Sats of 
Hypro-cutoric and Nitric Actp, J. Hauff, London. 


11th February, 1888. 

2071. SEPARATING and Rerinine Metaxs, H. H. Lake. 
—(B. S. Hayden, United States.) 

2072. SeEL¥-vENTING Taps, J. Steel, London. 

20738. ELrecrric ALARM Apparatus, A. C. [wanowski, 
London. 

2074. Jacquarp Mecnanism of Looms, E. Holling- 
worth.(C F. Hutchins, United Stutes.) 

2075. Quick-FIRING GuNs, A. Sauvée.—(J. B. G. A. 
Canet, France. 

2076 Friction Putzeys, J. W. Hearfield, Hull. 
77. Lamps for Burning Hypro-carson O11s, J. T. 
Scholte, Birmingham. 

2078. Heatinc Arr to Supp.ty Borer Furnaces, W. 
Schofield, Hollinwood. 

2079. RuBBER SprinG and FiaPr Be..ows, J. H. Carter, 
Sheffield. 

2080. Rotary Enotves, J. and J. Robinson and A. J. 
Ash, Birmingham. 

2081. AUTOMATIC SAW-SHARPENING APPARATUS, J. and 
I. Hill, Derby. 

2082. UNSINKABLE and REVERSIBLE CoMBINATION LIFE 
Rart and Boat, J. T. Baharie, Sunderland. 

2083. VeNnEERING Fett Hats, J. Perrin, Manchester, 

2084. CoLourntnc Matters, A. Studer and A. Lieb- 
mann, Manchester. 

2085. Smokino TaBxe, L. Bethell, Chelsea. 

2086. Saint Front Protector, J. Hubbard and 8. 
Sudworth, London. 

2087. VeLocirepes, H. T. Davis and C. W. Dawson, 
London. 





2102, MAINTAINING WATER at BoILinc TEMPERATURE 
without Esu.uition, F. H. Wenham, London. 

2103. PrReveNTING FALsIFICATION of CHEQUES, &e., J. 
Y. Johnson.—(J. A. Schlumberger, France.) 

2104. — H. W. Deacon and F. Hurter, 

ndon. 

2105. Removine Liquip, B. J. Springuel and A. Bol- 
linekx, London. 

2106. Paper-MAKING Macuines, W. Killin and J.B. 
Masson, Croxley Green. 

2107. Too for Extractine Screws, E. B. Whatley and 

Partridge, London. 

Seat for Doo Carts, M. Moss, London. 

Groves, 8. H. Morley and (. Lacey, London. 

Winpow Guarps, K. Haddan.—<( W. Hohn, Ger- 


PS 


2108. 

2109. 

2110. 
many.) 

2111. Hasorscrons of Vapour, &c., J. J. R. Humes, 

jon. 

2112. Biast Pipes, H. Appleby, London. 

2113. Vessers for Heatinec Fiuips. J. Lane, London. 

2114. DousLe Enoine Pioveuine, R. Katz, London. 

2115. Foe Sicwaiure, M. T. Neale and J. H. Smal- 
page, London. 

2116. Sart Covup.ineos, J. 8. Raworth, London. 

2117. Seepinc Macuine, J. Carson, London, 

2118, Suears for Meta, W. J. Bayrer, London. 

2119. Lusricator for Ax.es-Boxes, J. C. Nichol, 
London. 

2120. Tin-Boxes, C. H. E. Twist, Glasgow. 

2121. Coupiine, A Barter, London. 

2122. Printinc on CELLULOID, &c., A. Bensinger, 
London. 

2123. Preumatic Separator, H. Dietz, London. 

2124. Sream, &c., Pump, E. and P. E. Hodgkin, 
London. 

2125. Constructinec Arc Lamps, W. Rowbotham, Man- 
chester. 

2126. Rots, J. B. Bradshaw, Sheffield. 

2127. Knitrine Macuines, C.H Aldridge, London. 

2128. Receivinc Payments in Excuancs, F. Schilling 
and J. G. A. Briining London. 

2129. PLovens, A. Heucke, London. 

2130. ELectric Tececrarus, A. Muirhead, London. 
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2131. Sewace Barer, F. Jordan and C. R. Dickinson, 
Barrow-in-Furness. 

2132 Raisinc Water, G Blacker, Ardsley. 

2133. Workinc Hyprau.ic Hoists, J. Sturgeon, Bir- 
mingham. 

2134. PRESSURE in Sone Me W. Urquhart, J. Lind- 
say, and R, Allen, Glasgow 

2135. Lire-savine, W. Thomson, Glasgow. 

2136. ae ROLLING Stock, "&e., E. M. Weodward, 

ndon. 

2137. ORNAMENTAL Rivos, 8. Atkins, Birmingham. 

2138. Hoxipers for Erasinc Mareriats, W. Atkins, 
Birmingham. 

2139. Securinc Lips of Packine Cases, C. Brown, 

Ss. 

2140. ADVERTISING, J. Williams, London. 

2141. Printing and Biorrine Stamps, J. W. Hartley, 
Fenton. 

2142. Avromatic ExtincuisHers, W. H. Pasley, Bir- 
mingham. 

2143. ReveRsING JacquaRD Mecuanism, E. Holling- 
worth, Halifax. 

2114, PENDULOUS Mu.tipLe Apparatus, G. Wood and 
W. J. Hall, St. Helens. 

2145. Consumine Smoke, W. NS W. Smith, Glasgow. 

2146. JacQUARD Macuinges, A. Flather, Bradford. 

2147. Reserve PEenciL CASES, A. H. Woodward, Bir- 
mingham. 

2148. ScripsLinc CarpinG Encines, T. H. Blamires, 
Huddersfield. 

2149. Caen T.S. McInnes, W. France and R. Morgan, 


2150. ease Srirat, &c., Sprincs, T. S. McInnes, 
Glasgow. 

2151. Marintraininc Water Suppty, T. Murdoch and 
J. Ross, Glasgow. 

2152. VomBinaTION Pencit Case, F. O. Ferguson, 
London. 

2153. WiTHDRAWING MILK from the Breasts of WoMEN, 
G. R. Jackson and J. Graham, London. 

2154. SHavinc Hives, M., V. Martin, E., W., and F. 

loesser, London. 

2155. SANITARY BEDROOM CHAMBER, J. L. 
Ww o~-_-2 

2156, Boots, W. and E. Turner, London. 
57. . Moorine Torpeposs, &c., S. Coleridge, London. 
58. Hats, J. Moore and R. Wallwork, London. 

2159. CLosine ARTIsTs’ CoLouR TUBES, ke., F. Reeves, 
London. 

2160. Heatine of Raiutway Carriaces, G. 8. Watson, 

ndon. 
2161, Satmon Fry for Fisuinc Purposes, 8. Allcock, 
ditch. 


Young, 





2162. Gas-BsuRNERS, J. G. Hawkins and J. Barton, 
London, 

2163. SappLEs, &c., for VeLociPepes, J. A. Lamplugh, 
London. 

2164. Joints for Stoneware, &c., Pipes, G. Wimpey, 
London. 

2165. THRASHING MACHINES, J. Marshall, London. 

2166, Fire-arms, H. Pieper, London. 

2167. Tramways, J. Kincaid, London. 

2168. Finisninc Corps, J. Worrall and J. Lawrence, 


naon. 
2169. MacHINERY for Winpina Yarns, W. G. Gass, 
Manchester. 
2170. Switcues for Evectric Licutine, F. W. White, 


mdon. 
2171. Apparatus for ORNAMENTING Woop, B. Ludwig, 


London. 

2172. Dritits for Rock Tunne.unc, H. N. Penrice, 
London. 

2178. Kwyirrinc Macuinery, &c., C. H. Aldridge, 
London. 

2174. Contro: Apparatus for Rartway Tickers, C. 
M. Dunner, London. 

2175. Sprnninc Macuinery, P. M. Justice.—(@. 4. 
A, Metcaly, United States.) 

2176. StienaL Apparatus, J. Hill, W. Smith, and J. P. 
O'Donnell, New Malden. __{ Received 18th February * 
1888. Antedated 25th January, A.D., 1888. Under 
International Convention. ] 

2177. Locks, F. Sickels, London. 

2178. PLates for SECONDARY BaTTERIEs, R. 
London. 

2179. E.ectrric Licats, M. Wheeler, London. 

2180, Privy Seats, H. Wein, London. 

2181. CLartonets, F. Mahillon, London. 

Las — Auioys, J. Sinclair roe J. P. Smith, 

2183. APPARATUS for Ostaininc Heat, W. Boggett, 
London. 


N. Boyd, 


14th February, 1888. 
2184, Gass, E. Story and R. Punshon, London. 
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2185. Wrineinc and Manciinc Macuings, A. J. Askew, 
London. 

2186. Sewmsc Macuine Neepwe Serrer, J. Graham, 

unfries. 

2187. Puriryinc Sewace, J. H. Barry, London. 

2188. Comprsep DoucnEe and Commopg, M. Wright, 
Derbyshire. 

2189. Sewine Macutyes, T. Williams, Bristol. 

2190. ere Perrer Corns, A. Dunderdale, Liver- 


pool. 

2191. Currinc Mirres, J. Gillingham and W. Hodge- 
son, Wesham. 

2192. Sevr-apsustinc Back for Seats, P. Braham, 
Bath. 

2193, FLusnine Cisterns, J. E. Rogers, Smethwick. 

2194. Revotvinc Mera, Suank for Buttons, J. Wil- 
liams, Birmingham. 

2195. Krrcaen Grates, J. Hall, Worcestershire. 

2196. Bicycies, E. L. Dutton, Stockport. 

2197. Coupiines, P. C. Lawless, Glasgow. 

2198. Fur Prsceand TaiL-currinc Macuinss, J. Taylor, 


s. 

2199. CenTRE-pLaTEs for Fan.icuts, F. J. J. Gibbons, 
Bloxwich. 

2200. Gas-propucers, T. Williamson, Rutherglen. 

2201. Proputsion of Smauu Boats, &c., A W. Kiddie, 
Southport. 

2202. Automatic DeLiverinc Macuinss, J. A. Bryce, 
London. 

2203. Carrripce CHarcers for MacuIne Guns, R. 
Evans, Gosforth. 

2204. Excavators, J. H. Simpson and 8. Porter, 
Liverpool. 

2205. SeaMent Tempies in Looms for Weavinc, J. 
Pickles, Bradford. 

2206. Ovens for Bakinc Potrery-ware, H. Aynsley 
and Co., Longport. 

7. LichTinc of Macic-Lanterns, F. L. Perkin, 
London. 

2208. STRAINER PLates, J. Scott, Glasgow. 

2209. Cueck Srraps in Looms, H. Smith and G. Fish- 
wick, London. 

= Naame Burxp Apparatcs, H. Turner, Shef- 
fie 


eld. 

2211. Rutep Paper used in Teacninc Waitinc, J 
Morrison, Glasgow. 

2. Stee, Propretiers, W. C. Wallace and R. D. 
Smillie, Dumbartonshire. 

2213. CaRDBoaRD for Box-MakING, C. and J. 8, Hud- 
son, Stockton-on-Tees, 

ae Revotvinc Cy.tinpers, R. Crawford, 

as’ 

2215. Sream Moror Encines, &c., G. W. Newall, 

Essex 





2216. Car AXLE-noxes, H. L. Moyer and G. W. Youlls, 
Washington, U.S. . 

2217. PaPer-Knire, &c., A. Inskip and T. G. Taylor, 

mdon 

2218. Ca.ipers, J. Stevens, London. 

2219. Cure of Ringworm by Gases, A. Campbell, 
London. 

2220. DistrisutTion of GuNpowpeR, &c., J. D. Dougall, 

jun., London. 

221. Gavce Pin for Printinc Presses, E. L. Megill, 
New York. 

2222. Bow Compassgs, J. A. Butterworth, London. 
223. ComBrsation Too.s, R. Elliott, London. 

2224. GALLERY Fastener for Gas Giopes, C. C. Wright, 

ndon. 

2225. Sarety CLoTHES-LINE Prop, E. Birch, Man- 
chester. 

2226. Winpow VenTiLation, G. Ewart, London. 

Covreinc Wire, G. Traini, London. 

. Pivots of Swine Looxinc-Guasses, &c., J. Crow- 

her and W. J. Payne, London. 

2229. Rerarnine Srorrers in Borries, T. H. Harper, 
South Weald. 

2230. Eco Piercer, W. Campion, London. 

2231. Stopper for Movtu-pieces of Pipes, M. H. Dicker, 


ind 











ndon. 
—= — Arr Motors, C. Wells and J. B. Pallett, 


mdon. 

2238. Butrons, G. Downing, London.- (E. Scherding 
and 0, Ruger, jun., France. 

2234. Cak Axte Lupricators, W. H. Wheatley, 
London.—(R. Faas, United States.) 

2235. ELectric Conpuctors, J. A. Bryce, London. 

2236. CausticisaTion of Soprum Carsonate, A. J. 
Lawson, Bristol. 

2237. Post Ancuors, W. P. n, London. 

2238. WeIGHING Macuines, W. Snelgrove, London. 

2239. Evectricat Door, J. T. Mayfield and J. T. Tod- 
man, London. 

2240. Ecuipse Curr for Suirt Steeves, H. Aumont, 
London. 

2241. Giass Botties, W. B. Fitch, London. 

2242. Fotpine Cuarrs, A. Elste and F. Stoll, London. 

(BE. A. Naether, Germany.) 
2243. Liguip Meters, J. Claret, London. 
2244. Sewine Macurnes, H. M. Essington, London. 


2245. aed Mecuanism, N. G. K. Husberg, 
ndon. 
2246. DyNaMo-ELECTRIC Macuines, H. H. Lake, 


don.—(k. Eickenmeyer, United States.) 
2247. CopPER-PLATE PrinTinc MAcuINEs, J. Larivitre, 
mdon. 
248. Sappues, I. A. Hill, London. 
249. Printinc Macutnes for Om-ciorus, N. L. Tuck, 
London. 
2250. Printinc Tececrapus, J. H. Linville, London. 
2251. Switcnes for Evecrric Circuits, A. Graham, 
London. 
2252. DupLex Pumps, O. Imray, London.—(J. Dow, 
United States.) 
2253. Power Gear for Bicycies, &c., J. Walch, 
mdon. 
2254. ADVERTISING Mepium, G. Kjeldsen, jun., and H. 
Hakewill, London. 1 
2255. CARDING Macutnery, G. Martin, London. 
2256. Grates, W. V. Carden, London. 
2257. Surets, J. Burridge, London. 
2258. Hee. BurnisHinc Macuines, A. B. Fowler, 
London. 
2259. Furnace Batrerres, H. Mestern, London. 
2260. Cork Extractor, I. K. Rogers, London. 
2261. Botries, J. Tabrar, London. 


15th February, 1888. 
2262. Hypro-carnbon Spray Lamps, &c., M. McKay, 
gow. 
— ae Toots, W. Bashall and W. J. Box, 


mdon. 

2264. ArracHinc Kwyoss to Doors, &c., E. Taylor, Bir- 
mingham. 

2265. Carpinc Enarnes, S. Tweedale, Halifax. 

2266. Carpinc Enornes, J. E. Platt and J. Fidler, 
Manchester. 

2267. Copyinc Latues, W. Smith Birmingham. 

2268. Fans, J. Crighton, R. Crighton, and G. C. Peel, 
Manchester. 

2269. Fans, J. Crighton, R. Crighton, and G. C. Peel, 
Manchester. 

2270. Se.r-actixc Mu.es, 8S. Burton, Manchester. 

2271. Steam, &c., Encrnes, H. Bleasdale and F. Har- 
graves, Manchester. 

2272. Fireproor Cei.inos, J. Bassett and F. N. Seydé, 
Birmingham. 

2273. Gas Lamps, H. T. Johnson, Manchester. 

_ Hospitat Bepsreaps, J. E. Hoskins, Birming- 


m. 

2275. Stirrups, 8. Withers, Birmingham. 

2276. Curtiyc Enps of Straps, G. B. Mallinson and 

. Speight, Bradford. 

2277. Locks, &c., E. R. Wethered, Woolwich. 

2278. BorLer Feepinc Apparatus, W. Schmidt, Berlin. 

2279. Borinc Macuines, G. W. Elliott, Sheffield. 

2280. Botttes, &c., D. Rylands and B. Stoner, 
Barnsley. 

2281. Carpinc Enarnes, T. Forknall, Manchester. 

2282. Propuction of Bye Propucts from Coat, F. 
W., and J. Rylance, Manchester. 

2283. Steam Enornes, H. Liversidge, jun., London. 

2284. CanpLe Suapes, C. E. Green, London. 


4 





2285. Sarery Sasu Fastener, H. E. Tullet, London, 

2286. TarasainG Macuines, T. Bee, London, 

2287. Preservine Hors, &c.. L. A. Groth.—(&. Pott 
and M. Bribacher, Germany.) " 

2288. Decoratinc Wautis, H. L. and I. H. Storey, 
London. 

2289. Ocrave Covur.ters for Pianororres, A. G. 
Browne, London. 

2290. CarTRIDGE Poucues, C. G. Slade, London. 

2291. ComBrnep Fan and Programme Hotper, M. and 
E. Nore, London. 

2292. Fire Escare, E. P Mudge, London. 

2293. Compressing Susstances into CoNVENIENT 
Forms, T. Messenger, London. 

2294. Evecror Fire-arms, T. W. Webley, London. 

2295. Screw-cuttinc Rops and Suarts, T. Hunt, 
London. 

2296. Jornts of Pipes, &c., J. R. Leaver, Swansea, 

2297. Tosacco Pires, A. Treeby, London. 

2298. Rais, &c., for Fixine Grass, &c., in GREEN- 
Houssgs, &c., J. Jetten, Croydon. 

2299. Basins for Watrer-cLosets, F. Hubber, London. 

2300. Pie Fasric, G. Marchetti and H, N. Mellor, 
London. 

2301. Expansion Gear for Steam Enoines, H. Mun- 
caster, London. 

2302. Sar and other Fitters, 8. A. Johnson, London. 

2303. Sarety Razors, B. J. B. Mills.—(A. S. Aloe, 
United States.) 

2304. Fire-proor “ Batten ” Licuts, 8. Sudworth and 
E. L. Berry, London, 

2305. Currine, &c., Parts of Boxes, P. Cook and A. 
Buchanan, Glasgow. 

2306. Soap, O. H. von Wilke, London. 

2307. CARDBOARD and other Boxes, F. T. Pillivant, 
London. 

2308. DyNAMO-ELECTRIC Macuines, C. Coerper, London. 

2309. Measurinc Revative Ve vocities, J. and F. 
Richard, London. 

2310. Baxvos, A. K. Brown, London. 

2311. CuLorixe, H. W. Deacon and F. Hurter, London. 

2312. sowas Guns on Boarp Surr, &c., J. Vavasseur, 

ndon. 


2313. DyNaMo-ELEcTRICAL Macuines, 8. Z. de Fer- 
ranti, London. 
2314. zene Sarety Fuses, 8. Z. de Ferranti, 
mdon. 


2315. Execrricat Mains, 8, Z. de Ferranti, London. 

2316. DyNAMO-ELECTRICAL Macuinss, 8. Z. de Fer- 
ranti, London. 

2317. Apvustinc the Heicutr of Lawn Tennis and 
other Nets, F. H. Ayres, London 


16th February, 1888. 


2318S. Borties, &c., J. B. Adams, London. 

2319. Rivettinc Macuixes, J. Morton, Sirmingham. 

2320. Arc Lamp Cuvutcs, 8, P. Blackmore, Aston, Bir- 
mingham. 

2321. Spinnino Harr, &c., R. J. Eke, London. 

2324. Frre-ctay Gas Retorts, J. B. Terrace, Glasgow. 

2323. Vatves, J. Wishart, North Shields. 

2324. Gas Fire, D. H. Saul, London. 

2325. WatcH Protector, J. and A. Reynolds, Bir- 


ming! > 

2326. Preventinc the Fatsirication of AMoUNTS 
WRITTEN on Cueques, &c., A. Martini, Liverpool. 

2327. PRESERVING FERMENTABLE SuBSTANCES, E. M. 
Lévy, Liverpool. 

2328. Propucine Desicns upon Seauskin, &c., J. W. 
Martin and J. Lockwood, Halifax. 

2329. Metavuic Bepsteap and Marrress, H. H. 
Chilton, Wolverhampton. 

2330. Inpicator for Timerieces, R. Westall, London. 

2331. Metatiic Bepsteaps, R. G. V. van Avezathe, 


Birming! le 

2332. Jars, C. A. Dunlop, Cardiff. 

2333. Jomntinc and Locxinc Pipes, C. J. Howe, Sun- 
derland. 

2334. Mounts for Door and other Kyoss, J. Walker, 
Birmingham. 

2335. Stenci.iine, J. Parish, Leicester. 

2336. Urinisation of Exrtosive Force, W. D. Scott- 
Moncrieff, London. 

2337. Surcicat Appiiances, F. B. Jones, Leicester. 

2338. Gas Lamp Licuters, J. Baxter, Dundee. 

2339. Pressinc Woven and Fe.rep Fasrics, T. C. 
Fawcett, Halifax. 

2340. Stone Breakinc and Grinpinc Macuiyes, 8. 
Mason, Leicester. 

2341. Vats and Apparatus for Dyeinc, W. Mycock, 
Manchester. 

2342. Constructinc Furnace Borers for Raisinc 
Stream, C. J. Henderson, Hawick. 

2348. Ree.s, &c., for Hoipinc Pice Fasrics, T. W. 
Harding, Leeds. 

2344. Dryinc Coits and Varnishes, W. 8S. Somers, 
Liverpool. 

2345. Fastenine for Secuninc AuToMATIC MACHINES, 
W. F. Hurndall, London. 

2346. SuHutrLes for Weavinc in Looms, J. F. Batley, 
Bradford. 

2347. Facicttatinc the Escare of Persons from Burn- 
inc Buripines, T. W. Morris, London. 

2348. CompBination SurcicaL Kwyire, T. Crookes, 
Sheffield. 

2349. THREAD-winpING, &c., Macuines, J. Booth, 


on. 
2350. eae of Butrer-workers, T. Bradford, 
mdon. 
2351. Heatinc Water and other Lieuips, W. J. 
Payne, London. 


2352. SELY-GENERATING Gas, R. Wallwork and A. C. 
Wells, London. 

2353. Tannine, W. Zahn, London. 

2354. ConnectiInc TRICYCLES TOGETHER, W, Phillips, 
London. 

2355. Spapes, T. Norris, London. 

2356. VeLocipepes, &c., G. Butler and 8. Stanton, 
London. 

2357. FeEpiInc-poTTLes. W. F. Steer, London. 

2358. Raixs, S. Simmins, London. 

2359. Looran, A. Elste and F. Stoll.—(H. Wickel, 
Prussia.) 

2360. Exposure Suutrers, W. McElroy and T. P. 
Watson, London. 

2361, Brewine, W. J. 8. Pearce, Bristol. 

2362. Dryixc Tea, D. H. Dade, London. 

2363. Gearineo, C. J. Came, London. 

2364. Lamps for Licutinec, F. H. Lenders.—(C. V. Gacl, 
Belgium.) 

2365. Rotiers, H. Wickel, London. 

2366. Cement, G. J. Snelus, J. C. Swan, and H. Smith, 
London. 

2367. SEPARATING Matrers in So.ution, &c., J. Marx, 

ndon. 
2368 Seconpary Batreries, M. Bailey and J. Warner, 


mdon. 
2369. System of ELecTricaL SiGNALLING, J. Orme, 


2370. Gas-BURNERS, R. A. Lee, London. 

2371. Cueckine Fees, A. Ventris, London. 

2372. Beer, C. D. Abel.—(A. K. J. W. van Leenhoff, 
Holland, A. Wernicke, A. Welhemi, and A. Kohlmann, 
Germany.) 

2373. Gas Lamps, W. Stern, London. 

74. Sprinc Motors, A. Kahl, London. 

2375. Exnipitinc Pictures, E. Edwards.—(C. Bach, 
Switzerland.) 

2376. Postat, &c., ENVELoPpEs, A. and M. Bongendre, 


London. 
oo for Presstnc Hat-prias, J. R. Kelsey, 


on. 
2378. APPARATUS for CARBURETTING AIR, W. Brown, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


373,478. Means ror Revievinc DiscHarce VALVES 
or Dovsie-actinc Pumps, J. H. Pendleton, 
Brooklyn.—Filed December 15th, 1885. 

Cloim.—The combination, with the two water cham- 


bers, of a double-acting pump wherein pressure is 
alternately produced by the somgroaety movement 
of the piston, and with the discha: valves leading 
therefrom, of diaphragms connected with the valves, 

ppl tal chambers /, arranged in the two water 
chambers and containing the diaphragms, and 








receiving on one side of the diaphragms the full 
pressure of liquid, and a vent pipe, whereby the sup- 
plemental chamber of the diaphragm in each water 
chamber is connected with the other water chamber, 
substantially as herein described. 


.523. Hyprant Gate Vatve, J. Giles, Indian 
Orchard, Mass.— Filed February 28th, 1887. 

Claim —(1) Ina hydrant gate valve, the combina- 
tion, with the shell having an annular metallic valve 
seat, of a gate having upon the side adjacent to said 
seat a bearing surface consisting of a continuous ring 
of wood seated within an annular undercut ve 
and projecting beyond the side of the gate, substan- 
tially as set forth. (2) In a hydrant gate valve, the 
combination, with the shell having an annular metallic 








valve seat, of a gate having secured to its side, adja- 
cent to said seat, by means of a universal joint, a 
valve disc, said disc having inits outer face an annular 


undercut ve, and a continuous ring of wood 
seated within said groove and projecting beyond the 
face of the disc, arranged and ting substantially 





as and for the purpose set forth. 


878,710. Issector Feep-cock, G. W. Wisrell, San 
Francisco, Cal.—Filed May 28th, 1887. 

Claim.—{1) An injector having the steam and water 
inlet passages lying parallel with each other, as shown, 
in combination with the cock or plug passing verti- 
cally through said f ges, having openings whereby 
it corresponds with these passages, so that both may 
be opened or closed simult ly, substantially as 
described. (2) The injector having the steam and 
inlet pipes connected there ith, and the overflow, as 
shown, in combination with the cock or valve ha’ 
the inlet passages to correspond with the steam an 
water pipes, and the suppl tal or i 


373,710] 














communicating with the overflow, whereby the 
injector may be primed or cha , substantially as 

escri (3) In an injector, e steam and water 
supply, the inlet passage, and the overflow, in com- 
bination with a single cock or valve, with openings 
correspondiug with the steam and water supply and 
also with the overflow, whereby the injector may be 
primed, started, and the feed regulated with a single 
valve, substantially as herein described. 


373,725. Bitce Water Pump, A. Cook, St. Paul, 
Minn.—Filed November 28rd, 1886. 

Claim.—{1) A bilge water pump consis of the 
shell a, secured in the bottom of the vessel, having on 
its interior face the shoulders 2, and near its lower 
end screen or strainer ¢!, hinged in the centre of said 
shell a, the valves J, held open by block /! and adapted 
to shut up auton shoulder j?, the lower pipe «?, 
secured to the lower end of shell «a and having its rear 
side cut off at an angle, circular brace c, having per- 
forations c4c5, and on its free end arm d, one end 
secured in the lower end and front side of pipe a”, and 


[373,725] 
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its free end working through opening c! in the bottom 
of the vessel, prem collar c, and sleeve 3, 2nd bar d?, 
one end secured to the bottom of the vessel, its arm d! 
adapted to hold the arm d of brace c, substantially as 
shown and described. (2) A bilge water pump con- 
sisting of the shell , secured in the bottom of the 
vessel, having on its interior face shoulder f? and near 
its lower a= | strainer el, and in its centre, 
valves f, held open by block /1 and adapted to shut up 


lower end of shel a, circular brace c, having one end 
secured in the lower end and the front side of pipe 4“, 
its other end working through opening c! in the 
bottom of the vessel, and sleeve c3, provided with suit- 
able stuffing, and arm d, adapted to fit over arm d! of 
bar d2, or other equivalent fastening, substantially as 
shown and described, 


373,789. Prevention or Srarkina IN ELectRic 
Motors anp Generators, D, Higham, Philadelphia, 
Pu.—Filed May 9th, 1887. 

Claim.—(1) An electric motor or generator having 

projecting field magnet pole pieces and electro- 

etic coils alongside said projecting pole picces, 
each coil being wholly on one side of the armature 
and acting on poles of opposite sign, substantially as 
and for the purpose set forth. (2) An electric motor or 

















generator having projecting field magnet pole pieces 
and electro-magnetic coils alongside said projecting 
pole pieces, each coil being wholly on one side of the 
armature and acting on poles of —— sigh, and 
being in series with the armature coils, substantially 
as and for the purpose set forth. 


373,749. Cottapsiste Core Bar, R. Morgan, New- 
port, Ky.—Filed August 13th, 1887. 

Cluim.—The combination, with the longitudinally 

slit shell or tube 1, having the cross braces 8 4, of the 

wedge-formed tongue 7, whose two sets of oblique 

flanges 8 9 bear nst corresponding abutments 8’ 9’, 
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and whose nut 14 receives a screw 10, journalled in a 
box 11, that occupies a radial slot 12, of the upper- 
most brace, substantially as and for the purpose set 
forth. 


374,241. Piston Water Meter, J. Dooling, Boston, 
Mass.—Filed July 7th, 1887. 

Claim.—{1) In a fluid meter, the combination of a 
measuring cylinder, a free piston fitted to said cylinder 
and movable in either direction therein by the pres- 
sure of the fluid admitted to said cylinder, a valve 
chamber connected with the inlet and disc’ e 
nozzles and with the measuring cylinder by suitable 
ports and passages, a free valve constructed and 
arranged to be alternately moved in opposite direc- 
tions in said chamber by the Doggone of the fluid 
thereon, and two auxiliary valves constructed and 
arranged to be moved by said piston and to control 
the flow of the fluid into and from said valve chamber 
at opposite ends of said free valve, thereby causing 
said valve to be moved alternately in o te direc- 
tions, and thus change the direction of the flow of the 





fluid in the measuring cylinder. (2) The combination 
of the cylinder Al, the free ton C, the valve 
chamber A2, the ports d, dl, d2, d, d4, f, f1, j, jl, Ll 
and /1, the chambers G G!, the passages ¢, el, H, and 
H), the bars F F, provided with the arms cc, the rods 
cl cl, the auxiliary valves E and E!, connected to and 
movable with the bars F F, and the free valve D, pro- 
vided with the circumferential grooves n, nm), and n2, 
all arranged and adapted to operate substantially as 
described. (3) The combination of the measuring 
cylinder, its piston, the valve cylinder, the free piston 
valve, the auxiliary valves, the bars F F, the rods c! cl, 
the pin o, and the ring mechanism, all con- 
structed, arranged, and adapted to operate substan- 
tially as described. 








Epps’s Cocoa.—GRATEFUL aND Comrortina.—"' By a 
thorough knowledge of the natural laws which govern 
operations tion and nutrition, and by a 
application of the fine ies of well- 
selected Cocoa, Mr. has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles we re that a beep aro vom by 
gradually built up until strong enou, resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may escape many a fatal shaft be 


keeping ourselves well fortified with pure blood and a 
roperly nourished frame.” — Civil Service Gazette 
Mane an only 


ply with boiling water or milk. 
in packets, 








against said shoulder f2, lower pipe a2, fitted to the 


Homeopathic London.”—{Apvt.] 


by ers, labelled—‘‘ James Errs & Co. 
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AN INVESTIGATION INTO THE INTERNAL 
STRESSES OCCURRING IN CAST IRON AND 
STEEL. 

By General NIcHOLAS KALAKOUTSKY. 
No. VII. 

Experimental onan into the internal stresses in 
the hoops composing built-up cylinders, in the inner tubes of 
ordnance, and in cast ingots of fluid compressed steel.— 
The theory of built-up ordnance has been worked out to 
a high degree of perfection, and yields itself readily to 
practical application. But manufacturing processes, 
especially when they deal with large masses of metal, 
differ very materially from experiments conducted in 
chemical or physical laboratories, where everything can 
be accurately measured and weighed. In the construc- 
tion of ordnance, especially in the case of wholesale pro- 
duction, a number of assumptions are adopted which 
sometimes differ widely from purely theoretical deduc- 
tions. Thus, for instance, is it rational to assume that 
the elastic limit, deduced from experiments on a small 
sample taken from a disc cut from one end of a tube, is a 
correct index to the elastic limit of the bulk of the metal 
in the tube? If we consider the method universally 
adopted of manufacturing gun hoops, we shall have no 
difficulty in proving that the metal in test pieces taken 
from end sections—as is generally practised —possesses 
qualities totally different to those in the metal taken 
nearer a middle section of the hoop. From this we see 
that the determination of the elastic limit of steel in tubes 
or in hoops is arbitrary, and often far from the truth. 
But even where the elastic limits are determined with 
sufficient accuracy, it is difficult, and even impossible, 
under a press of work, to make a selection of hoops having 
identical qualities for a given layer. Some approximate 
elastic limit is adopted, and the shrinkage is calculated 
from it; or, as is commonly the practice in many places, 
the allowance for shrinkage is expressed in terms of the 
diameter of the hoop. The calculated diameters of the 
rings having at length been determined, more or less 
empirically, it is indispensable that the outer and inner 
surfaces should be finished in the lathe with minute 
accuracy, even to the thousandth part of an inch; 
but everyone acquainted with practical work is 
aware that such perfection exists only in the realms 
of fancy, and that it is extremely difficult to say how far 
accuracy has been really observed in the workshop. 


TaBLeE VIII. —EXPERIMENT 20. 

Internal Stresses in a Disc cut from a Yin. (23 cent.) No. 1561, 
Gun, before it was turned or bored. The Gun was cast with 
internal cooling. 

Measurements all in millimetres. 
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TaBLE VILL—(Continued.) 
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TABLE IX.—EXPERIMENT 72. 
Investigation into the Internal Stresses in a Disc Cut from a Liner 
Prepared for Insertion into Gun No. 1221. 
______ Dimensions in millimetres, 
Zz g , | | | Mechanical 
é 3 | r-} | itests in atmo- 
Z B| Bs | a spheres. 
os a Bi ie aac! 
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1 + 70061) eal | 
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4) +0336 | | | 
1| ~ +0680 ) | | 
1| 2) 710388) —-0887 | 96° | 92-4540, 770 | +-000172, | 
| = -o16) | | | | | 











TABLE X.—EXPERIMENT 29. 
Investigation into the Internal Stresses in. a Disc Cut from a Gun-hoop. 
Nore.—The measurements along diameter No. 2 could not be made in 


consequence of the measuring points having become obliterated acci- 
dent: during the cutting out of the rings. 
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TaBLE XIL—EXxPERIMENT 43. 
Investigations into the Internal Stresses in a Tube Strengthened by 















































a Hoop. 
Dimensions in millimetres. 
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* The original external diameter was 635°5 mm. 
** The original diameter of the bore was 194 mm. 


TaBLE XIIJ.—EXPERIMENT 32. 
Investigation into the Internal Stresses in a Dise Cut from an 
Unforged Fluid-compressed Steel Ingot. 
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Nore.—The samples for testing were taken from the centre of the core 
left on boring out the hole in the fluid-compressed steel ingot. No. 6 
sample was taken from the upper end of the core, No. 5 about 12in. lower 
down, and No, 4, 24in. lower still. The diameter of the core was 3°5in., 
the weight of the ingot was 7 tons. 4 


An increase in the number of layers of hoops involves a 
corresponding increase in errors of calculation and work- 
manship; the sum total becoming so great that it is 
impossible to determine to what extent the strength 
of the gun is compromised. Such are the conclusions at 
which I have arrived after prolonged practical experience 
and a careful study of the mode of manufacturing 
ordnance. In my opinion the most perfect wea n—due 
attention being paid to choice of metal and to the 
conditions of its treatment—will be the gun without 
hoops, or at any rate with the least number possible, 
fitted on, either without any shrinkage at all, or with a 
very slight amount. If we acknowledge the correctness 
of the existing theory of hooped guns—if we are guided 
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by it in the design and construction of ordnance—then we 
must also admit that a tube or cylinder, under the influence 
of beneficial internal stresses, is an ideal we may indeed 
strive to attain—but shall never succeed in reaching—in 
the built-up gun of the present day. If, therefore, we 
desire to have strong and trustworthy guns, we must 
turn to homogeneous cylinders endowed with beneficial 
internal stresses. As a consequence of these views, 
hooping can only be considered as a means for increasing 
the strength of a tube against exceptional demands— 
such, for instance, as very prolonged firing, or the use of 
very high pressures in the bore. But in order that 
the hoops may really answer the purpose intended they 
must be endowed with beneficial internal stresses—a 
condition equally indispensable with the present systems 
of manufacture, although but little attention is paid 
to it. 

Having stated my views on the general principles of 
the hooped system of ordnance, I proceed to the considera- 
tion of the stresses developed in hoops under the present 
methods of construction. I will by the processes of 
forging and finishing in the lathe, and will confine my 
remarks to the final operation to which hoops are 
subjected—namely, annealing or tempering. Hoops are 
annealed either by slow cooling after forging, or else 
by dipping in oil. I investigated only a few hoops, which 
had been annealed in the first way. The results are 
given in Tables 10 and 11—experiments Nos. 29 and 44. 
The data obtained show that the metal in both hoops 
contained detrimental stresses, although to a very incon- 
siderable extent. In hoop No. 29—Table 10—the tan- 
gential extension corresponding to the internal radius r, 
attained 453 atmospheres, or 0°155 U, and in hoop No. 44 
—Table 11—270 atmospheres, or 0°08 U. Consequently, 
when both these hoops are put on a tube, with the 
shrinkage considered necessary, according to the ordinary 
theory, then—under fire--the layer of metal on their 
inner surfaces will be stretched beyond its elastic limits. 
This example serves to illustrate the advantages which 
would arise had initial beneficial stresses been engendered 
in the hoops. 

I was unable to investigate hoops annealed after 

hardening in oil, because for that purpose it was necessary 
to obtain an entire hoop and not a disc cut from its 
extremity. The testing of one disc does not give a 
correct estimate of the distribution of the internal stresses, 
because, on hardening hoops in oil, the cooling takes place 
on four sides ; on the external and internal cylindrical 
surfaces, and on the two ends. In order to investigate 
the stresses, and also to obtain fair test samples, the discs 
must be cut off at a distance of, at least, lin. or 2in. from 
the eads. Judging by analogy from discs Nos. 56 and 57 
—considered in the preceding chapter—we may anticipate 
that in hoops treated as above that the stresses will be of 
a mixed character, that is to say, the external and internal 
layers will be in compression, and the middle layer in 
tension. Should experiment confirm this view, then the 
conclusion arrived at as regards discs Nos. 56 and 57 may 
be considered completely applicable to the oil-tempered 
hoops. 
In Table No. 12, experiment No. 43, I give the investi- 
gations into a disc cut from a cylinder with a hoop shrunk 
on. This disc was forwarded to me in order that I might 
determine the amount of sbrinkage with which the hoop 
had been put on, and no particulars of the manufacture 
werecommunicated. Investigation showed that the hoop 
had been put on the tube with very little shrinkage ; the 
pressure exerted by the hoop was about 436 atmospheres, 
and consequently the external diameter of the tube pre- 
vious to hooping having been 246mm., the difference 
between the external and internal diameters of the tube 
and hoop must have been about 0°002, which turned out 
to be correct. This experiment demonstrates that it is 
possible to determine with considerable accuracy, not only 
the stresses resulting from hooping, but also the internal 
initial stresses, which existed previous to that operation, 
both in the tube and in the metal of the hoops. 

Unfortunately I have not had an opportunity of making 
an experiment on a larger scale, namely, on a tube 
strengthened with two or three layers of hoo 

I include in this portion of the subject an investigation 
into the internal stresses in a Jiner. The results are given 
in Table 9. The practice of introducing liners into guns, 
the bores of which have been eroded by fire, and also of 
inserting them into new guns, 1s now not uncommon. 
These liners being forged out of ingots of small external 
diameter, can be more thoroughly worked under the 
hammer, and the metal possesses generally a higher 
elastic limit than is attained by the central portions of 
forged ingots of a large size ; and, therefore, the removal 
of this central layer by boring, and the introduction into 
its place of a well-forged tube, may be considered as a 
distinct advantage, and especially in view of the argu- 
ment that the well-worked steel resists the effects of ero- 
sion better than the metal forming the mass of the inner 
tube. The experimental disc was taken from a liner 
intended for a 6in. gun. This tube, after forging and 
boring, was annealed by cooling in oil in the usual manner. 
The thickness of metal was 1*lin.—28°5mm. The results 
of my measurements showed that even in this tube, in 
which the metal was so thin, detrimental stresses existed 
to an extent sufficient to give a tensile stress tangential 
to the bore of about 400 atmospheres, or 0°127U. If we 
take into account the very high elastic limit of the metal 
of this tube, about 3250 atmospheres, the internal stresses 
developed appear to be. comparatively insignificant ; 
nevertheless the decrease in the powers of resistance of 
the tube resulting therefrom attains 12 per cent. The 
question arises: Would it not be more advantageous to 
increase the power of resistance by 25 or 50 per cent., 
through the introduction of a trifling alteration in the 
method of mechanical treatment, which would have the 
‘ffect of developing useful internal stresses in the tube ? 

In concluding this division of the subject, I would 
draw attention to Table 13, in which is given the investi- 
gation of an unforged ingot of fluid-compressed steel. 
Che weight of the ingot was 7 tons—7207 kilogs.; during 





solidification it was squeezed to seven-eighths of its 
original length. The results of the measurements given 
in the table indicate that the metal was under the influ- 
ence of injurious stresses, though to an unconsiderable 
extent. It is remarkable that the elastic limit of fluid- 
compressed cast steel is very high, though the ultimate 
elongations of the test pieces are small. It would be 
interesting to investigate the internal stresses in similar 
ingots after they have been bored out and forged on a 
mandril on Whitworth’s system. 








PRIVATE BILL LEGISLATION. 


Amoncé the minor Railway Bills to come before Parliament 
this session, one of the most interesting is that for the construc- 
tion of what is to be called “ The Metropolitan Outer Circle Rail- 
way,” by the laying down of various lines in Middlesex, outside the 
metropolis. Similar, though less interest, attaches to the Bill for 
making a railway from Sutton to Rayne’s Park, Wimbledon, 
which is much required and has long been hoped for. In 
Middlesex, again, a small but valuable line is projected by a 
Bill for incorporating a company for the construction of a rail- 
way between Southall and Edgware, to be called the Great 
Western and Great Northern Junction Railway. Other railway 
schemes worth noticing in advance are the Glenfalloch Railway 
Bill, to authorise the construction of lines from the Callander 
and Oban Railway to Loch Lomond; the Harrow and Stanmore 
Railway Bill, to enable the company to deviate a portion of its 
authorised line; a Bill to extend the powers of the Latimer- 
road and Acton Railway Company ; a Bill to authorise the Taff 
Vale Railway Company to construct railways in Glamorganshire ; 
a Bill to empower the Alexandra Docks and Railway Company 
to construct a new lock, wharves, and railway; two Bilis 
to enable the Barry Dock and Railways Company to purchase 
additional lands and make certain works near Barry Island, and 
also to construct a new railway to join the Rhymney Railway ; a 
Bill to authorise the Bristol Port Railway and Pier Company to 
construct additional lines ; a Bill for making extension railways 
from the Listowel and Ballybunion Railway, and also a harbour 
at Ballybunion Bay, in Kerry ; a Bill to extend the time for the 
compulsory purchase of lands for the completion of certain rail- 
ways by the Rhondda and Swansea Railway Company, and to 
revive the powers for the construction of other railways ; a Bill 
to enable the Rhymney Railway Company to make new lines ; 
a Bill for amalgamating the undertakings of the Taff Vale Rail- 
way Company and of the Bute Docks Company. Further 
powers are sought by several companies, while it is proposed to 
abandon, among other works, the Billinghay and Metheringham 
Light Railway ; the Oxford, Aylesbury, and Metropolitan Junc- 
tion Railway, and to substitute a tramroad ; the Rotherham and 
Bawtry Railway, and the Uxbridge and Rickmansworth Railway. 

As stated in our previous article, twenty-one of the Bills this 
year relate to tramways and subways. Foremost among the 
latter is, of course, the Channel Tunnel Bill, which again 
re-appears. The Board of Trade has once more intimated its 
intention to oppose the Bill, but the promoters will, no doubt, 
proceed as far as they can. The objects of the Bill are to 
enable the South-Eastern Railway Company and the Submarine 
Continental Railway Company jointly to maintain, alter, and 
enlarge the existing shafts, borings, headways, and other works; 
to appropriate so much of the soil and bed of the Straits of 
Dover as may be required for the intended works, to provide for 
investing in the Treasury the sole right of determining the 
expediency of continuing the permanent works of the Channel 
Tunnel, to provide for the acquisition of the works by the 
Treasury within ten years, if the experimental works prove 
successful ; to provide for the admission of the London, Chat- 
ham, and Dover Railway Company in the execution of the 
experimental and permanent tunnel works upon terms to be 
arranged ; and for other pu The other subway schemes 
are the Greenwich and Millwall Subway Bill, to extend the 
powers of the company for the completion of its authorised 
subway ; the Thames Tunnel (Blackwall) Bill; the Liverpool and 
Birkenhead Subway Bill for extending the time for completing 
the construction of the intended footway under the river ; the 
Medina Subway, and the Glasgow and Suburban Subways. The 
projected tramway operations within the metropolis are exten- 
sive and important, some of them involving encroachments 
which have long been predicted, and which will require grave 
consideration. The proposal least likely to be sanctioned is 
that for carrying the trams across Westminster Bridge to 
Bridge-street. Hitherto the several bridges across the Thames 
have been jealously protected against the tramway systems, but 
if this scheme were allowed it would practically be impossible to 
preserve any of the other bridges ; and the already sufficiently- 
crowded traffic at the Middlesex end of London Bridge, Black- 
friars Bridge, and Westminster Bridge, would be seriously 
increased, and even dangerously so, by the numerous rails 
required and the large cars in use. A less objectionable but 
still doubtful extension contemplated is that by which the 
tramway now ending at the Sessions House, Clerkenwell, would 
be carried down Farringdon-street to Ludgate-circus. This 
extension would, no doubt, be very useful in some respects, but 
it would be one approaching dangerously near the Bridge ; and 
fearing that the next step would be to push the trams across the 
Circus, which is now one of the most conjested centres in Lon- 
don, a large and influential body of people have organised a strong 
opposition to the scheme. On the other hand, it is very reason- 
ably urged that the great advantage of such extension to persons 
interested in Smithfield markets, and the improved access which 
would be afforded to the Farringdon-road station, ought to out- 
weigh fears as to future projects which could be stopped if 
necessary. Extensions in many other directions in the metro- 
polis are projected by the several companies, while Bills for 
establishing or extending existing tramway systems come from 
Aberdeen, Blackburn, Bradford, Chatham and Brompton, 
Folkestone, Sandgate and Hythe, Leeds, Manchester and Middle- 
ton, Margate, Rossendale Valley, the Vale of Clyde, and other 
towns and districts. In some instances tramways already 
authorised are to be abandoned, but the cases are few. By the 
Chesham, Boxmoor, and Hemel Hempstead Tramways Bill it is 
proposed to take power to use steam engines, as is already done 
in Leeds and a few other towns. 

The severe drought of last summer, and the fact that quite 
recently in several towns the water supply has been seriously 
restricted, impart special interest to the Water Bills promoted 
this session. These come from almost all parts of the country, 
proposing additional works for increasing the daily supply, 
securing a continuous service, and providing storage by means 
of which a repetition of the recent scarcity may be avoided. 
These measures come from Barnstaple, Bristol, Brymbo, Folke- 
stone, Field, Frodsham, Hamilton, Helston, Hinckley, Halifax 
—whose case we described in a special article some time 
Kent, Limpsfield and Oxted, Longton Newport, North Stafford- 





shire, Perth, South Staffordshire, Uckfield, West Surrey, the 
Grand Junction Company, &c. Of navigation schemes there 
are but four this session, the principal one being the Birming- 
ham and Humber Navigation Bill. Only one electric Bill 
appears in the list, viz., a Bill to afford additional facilities for 
telephonic communication to the United Telephone Company. 
The rest of the Bills going to make up the total of 214 are for 
the most part concerned with gas, docks, harbours, municipal 
improvements, and other miscellaneous subjects. Already a 
number of the Bills referred to have advanced far enough to be 
referred to Select Committees. Among others, the following 
have been read a second time in the House of Lords :—Colling- 
bourne and Avon Valley Railway, Falkirk Water, Glasgow and 
Suburban Subways, Glasgow Central Railway, Lincoln Water, 
North Staffordshire Water, and Perth Water Bills ; while a second 
reading has been given in the Commons to, among others, the 
Bristol Port Extension Railways, the Columbia Market and 
Railway, Glenfalloch Railway, Halifax Water, Helston Water, 
Limerick Harbour, Metropolitan Board of Works—various 
powers—Rossendale Valley Tramways, Uckfield Water Bills, &c. 

The Water Bill of the Grand Junction Company referred to 
above is one of a peculiar nature, and is calculated to have an 
important bearing upon the possibilities and means of increasing 
the supply of large towns. Casting about for new sources of 
supply, the company has fixed upon the vicinity of Windsor and 
Eton, whence it believes it can obtain a substantial addition 
to its present capacity. A few years ago Mr. J. T. Harrison, 
C.E., one of the Local Government Board inspectors, pointed 
out in a departmental report that near Windsor there was a 
large available quantity of pure underground water which could 
be utilised at very little cost for public purposes, owing to the 
non-necessity of filtration, which is so serious an item of ex- 
pense in regard to water taken direct from the Thames. After 
being long neglected, this idea has apparently been adopted by 
the Grand Junction Company, which proposes to tap the under- 
ground source indicated about two miles above Windsor, and 
thence convey it to London—probably also serving places along 
the route of the pipes. This undertaking, if sanctioned, night 
very well act as a suggestion to other companies, and be of 
value to other parts of the country; but by itself it promises to 
materially assist in meeting the growing demand in and near 
the metropolis. It was the first Private Bill debated this session 
and it was promptly thrown out on Tuesday afternoon. Against 
the scheme the Corporation of Windsor, as owners of the water 
supply for that district, petitioned, alleging that it would inter- 
fere with and prejudice their supply, and also their fishery 
rights; that it would seriously diminish the water obtainable 
from their underground streams and springs, and interfere with 
the working of their turbines and water wheels, and generally 
by taking 20,000,000 gallons a day from the Thames, would 
injure that river in regard to fishing, boating, and the general 
traffic of the stream. The Crown, the authorities of Eton 
College, and others, also opposed the project, and when the 
second reading of the Bill was proposed on Tuesday, Mr. Dixon 
Hartland moved its rejection. He urged that though the 
apparent and innocent purpose of the scheme was to simply get 
more water for London, its real aim was to move the company’s 
works away from Hampton and invade a new district higher up 
the river. 

The Manchester Ship Canal Bill of this session is a small 
though 'y suppl tary measure; Parliament having in 
1885 required a deviation to be made in the original course of 
the canal, so that the channel might run further inland, addi- 
tional cutting was necessary. This increased the amount of 
spoil, and to obtain space for this deposit the company has been 
obliged to acquire a large quantity of land. The new Bill is to 
enable it to do this in the event of it not succeeding in 
arranging the matter without recourse to Parliament. 











LOCOMOTIVE CRANK-SWEEP MILLING- 
MACHINE. 


Severat of the principal railway companies are now using this 
class of machine for cutting out their crank sweeps and roughing 
round the crank pin of inside cylinders and crank axles, the usual 
method of slotting and roughingoff the corners to form the crank 
pin in the lathe being unsatisfactory and more costly. In the 
milling-machine illustrated on the next page, the ends of thecrank 
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forging having been roughed down nearly tosize, the driving plates 
are fixed on. By means of these plates the required centre of 
the crank pin is placed in the centre line of the machine, and 
the crank is revolved around this centre by the self-acting feed- 
motion and worm-wheel as shown. The strong steel spindle 
carrying the steel cutter disc, into which are wedged the cutting- 
tools, arranged to take out the full width of the crank pin and 
the curve of the pin, is mounted on a very stiff arm which 
describes a radial movement around the centre of the driving- 
pinion. This radial movement gives the depth of cut, or rather, 
determines the diameter of the crank pin, the cutter disc being 
brought-up to the back of the crank sweep until the required 
diameter is obtained, and there locked. The crank is then 
revolved until the whole pin is produced out of the solid forging. 
The machine weighs 17 tons, and is made by Messrs, Wilkinson 
and Lister, Keighley. 














FIFTEEN-TON DERRICK CRANE. 





THE accompanying engravings illustrate a form of long jib 
crane which is being largely used by building contractors. These 
cranes are made a speciality by Messrs. Butters Brothers, and are 
to be seen on the top of the high central staging of meny 
buildings in construction in London, They are usually fitted with 
very long jibs from 20ft. to 83ft. and have a great working radius, 
and command three-fourths of a circle. One, for instance, has been 
recently at work on a new building at the east end of the Royal 
Courts of Justice, which has a 60ft. jib, and lifts 3 tons at 52ft. 
radius. The crane illustrated has a 50ft. jib and will lift 15 
tons. It was made for Mr. T. A. Walker, the contractor for the 
Preston Docks and Ribble improvement works. We take the 
following particulars from the specification to which it was 
constructed. 

The gearing of crane, as will be seen from the engraving, is 
single and double purchase, as follows, and consists of wheels of 
the following sizes:—Spur wheel, 7ft. diameter, 2in. pitch, 4fin. 
bore on steel shaft ; and the following are also on steel shafts— 
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CRANK-SWEEP CUTTING MACHINE. 


MESSRS. WILKINSON AND LISTER, KEIGHLEY, ENGINEERS. 
(For description see page 170.) 
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FIFTEEN-TON DERRICK CRANE. 


MESSRS. BUTTER BROS., GLASGOW, ENGINEERS. 
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Secoud motion wheel, 4ft. diameter, 2in. pitch, 3jin. bore; , steel, din. x 14in. x 2fin. bore; spur rim, 5ft. 6in.diameter, 2$in. | house, Glasgow; the jib chain is jin. diameter, working in 2 to 1 
pinion for wheel, 7jin. diameter, 2in. pitch, 34in. bore; pinion | pitch; spur pinion, 8jin. diameter, 24in. pitch, 6}in. face. The | blocks, thereby increasing the stability of the crane. The brake 
(sliding) wheel, 7jin. diameter, 2in. pitch, 23in. bore; clutch | engine has one pair of cylinders 8in. diameter, 12in. stroke, | is large in diameter, with a quick thread screw, and very 
wheel, 2ft. 11gin. diameter, 2in. pitch, 44in. bore; catch wheel, | fitted with link reversing motion, steel pins, and brass bushes; | powerful; the jib is 50ft. long x 16}in. x 8in., of pitch pine,; 
2ft. diameter, 2in. pitch, 3$in. bore; friction pulley, 2ft. 7in. | boiler, all steel, 9ft. high, x 4ft. 6in. diameter, with three cross- | the sleepers are 30ft. long x 12fin, x 10in., also pitch pine; the 
diameter, 3}in. face, 34in. bore ; mitre wheels, 1ft. 3fin. diameter | tubes, tested to 175 lb. hydraulic pressure. The lifting-barrel is | stays are 37ft. 6in. long x 15in. x 15in., of same wood ; and the 
x din. x in, x 2}in. bore; one plain wheel, 2}in. bore; worm | 18in. diameter x 33in. long; the jib barrel is 354in. long; the lift | upright is 24ft. 6in. long x 164in. x 6in., American oak. 

wheel, 1ft. 54in. diameter x 3in. x 1fin. x 2jin. bore; worm, | chain has links 1,3,in. diameter, and tested at Lloyd’s Proving-' Light loads are of course lifted by the single purchase gear. 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 





FORCED DRAUGHT. 

Srr,—My attention has just been called to a letter in your last 
issue, on ‘‘ Forced Draught,” in which the writer appears to make 
a broad claim to all successful methods of forced draught otherwise 
than that of the closed stokehole. On what foundation he bases 
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‘least from the careful and meritorious manner in which these 


known of forcing or inducing a draught had been used previous to 
his taking upthe system. Mr. Howden cannot say that he was the 
first to point out the advantages of forced draught, or to advocate 
its use. All those who had used the methods previously mentioned 
must have been its advocate ; also Professor Rankine particularly 
points out the good results that may be obtained by its use. There 
isnota doubt but that many of the methods of forced draught 
which Mr. Howden condemns—although he appears to have made 
use of their leading features in his system—were failures simply 
on account of the rude machinery and bad material at the disposal 
of engineers some years ago. It is within every engineer's know- 
ledge that many inventions which were tried years ago, and which 
were put down as failures, are now being suceessfully worked, 
solely through the advancement made in the details of engineering. 
IT have not had the pleasure of reading any of Mr. Howden’s papers 
on ‘‘ Forced Draught,” to which he refers in his letter, nor was I 
aware that any system other than that of the closed stokehole was 
being applied to steam boilers until the beginning of the present 
year, so that it cannot be said that my knowledge of forced Eas 
or any arrangement of furnace that I have designed can in any 
way be attributed to anything that Mr. Howden has done or said; 
and although I have not had an opportunity or trying my arrange- 
ment, there is no reason for saying that it would not give as good 
results, or even better, than those obtained by Mr. Howden. 
Perhaps I may be allowed to explain that in 1883 I designed a 
regenerative furnace for stationary boilers, and got out drawings 
with the view of taking out a patent. These I have by me now. 
My idea was to make use of the hot gases on their way to the 
chimney, and heat the air ry for bustion ; that is, to 
transfer the heat contained by the waste gases leaving the boiler, 
and give it to the air entering the furnace. Of course I knew that 
Icould not abstract the heat from the waste gases without im- 
pairing the draught, so naturally concluded to supply the necessary 
amount of air, by an arrangement of fan and closed ashpit, also 
to approach, as near as practicable, to complete combustion. I 
had intended to adopt a mechanical stoker that I had had expe- 
rience with, and which gives excellent results. It will thus be seen 
that I had not only made provision for obtaining control over the 
rate of combustion, but for effecting a saving of fuel and complete 
combustion. From what I can gather of Mr. Howden’s letter he 
still retains the ordinary method of hand-firing, and although he 
states that he obtains complete combustion by his system, 1 must 
beg leave to differ from him. In one portion of his letter he 
reminds engineers that nature’s laws are inexorable, and must be 
obeyed, which every one admits. I think it will be an easy matter 
to prove that in his system nature’s laws are being disobeyed, and 
that continually. By way of illustration we will take into account 
what takes place in the furnace. It appears Mr. Howden adopts 
the closed ashpit arrangement, the space below the fire-grate being 
subject to a given air pressure, the outlet for the air being 
up through the spaces between the fire-bars, consequently the 
more openings there are the greater the volume of air that will 
pass through. Assuming that the ordinary methods of firing are 
used, that is, at intervals of a few minutes, the fire-doors are thrown 
open and an amount of coal is thrown in the furnace sufficient to 
last for the above interval. 

During the first quarter of the interval or period of time the 
greater portion of the combustible gases will be given off, there- 
fore, to obtain complete combustion, we ought then to have the 
greatest supply of oxygen or air ; whilst in point of fact the least 
amount of air is then being admitted, for the simple reason that the 
coal just thrown on chokes up, to a certain extent, the interstices 
or air spaces between the fire-bars, and prevents the free access of 
air just at the time when it ismost needed. When the most of the 
gases have been given off, and the fire has burned down, the air 
spaces are then free, and air is admitted far in excess of what is 
required. Immediately after firing, then, there is a tendency to 
form carbonic oxide, giving only 4400 units of heat, instead of 
14,500 ; whilst towards the latter portion of the interval we have 
an excessive amount of air supplied which lowers the furnace 
temperature ; also, there is a direct loss, being in proportion to the 
excess of air which is heated and passes up the cnimney. 

Mr. Howden gives substantial evidence that he has successfully 
obtained control over the rate of combustion, within certain iimits ; 
but I think he must admit that he cannot obtain complete com- 
bustion unless he supplies the fuel mechanically as well. This is 
being done in hundreds of cases that I am acquainted with, and 
with every success. There are many things in Mr. Howden’s 
letter that I should like to have dwelt upon, but I am afraid that I 
have already trespassed on your valuable space. 

Hapton, near Burnley. 

February 9th. 


S1r,—In your last number, besides your editorial remarks bearing 
on my letter on forced draught in your previous. issue, appear two 
correspondents on the same subject, who preserve their anonymity 
under the noms de plume of ‘‘ Didymus” and ‘‘A Crank.” I regret 
that my letter should have raised the antagonism of your corre- 
spondents, which is apparent from the tone of their letters, 
especially that of ‘‘ Didymus,” who is full of doubt and suspicion, 
and, I am sorry to add, is also under the shelter of anonymity, less 
polite than doubtless he would have been if he had manfully 
written over his proper signature. I have no desire to follow 
‘* Didymus ” by indulging in ill-natured personalities, neither can 
I follow him over al] the ground he has traversed. My reply must 
be within moderate limits. 

The ‘‘60 per cent. of grate dispensed with and 40 per cent. of 
fuel saved,” which excites the incredulity of ‘‘ Didymus,” he will 
find, from inquiry in the proper quarter, to be correct. As ‘‘Didy- 
mus” hails from Glasgow, he could, without difficulty I doubt not, 
obtain from the owners of the City of Venice the information he 
desires, and which will satisfy him as to the correctness of the 
statement he eo to doubt. ‘‘Didymus” will also find that 
the compound engines, which had their cylinders removed 
and were re-fitted with four new cylinders for quadruple expan- 
sion, were up to removal in good order, and working as 
economically as they had done for many years, moreover, the 
City of Venice happened to be rather more economical than the 
other steamers of her class in the same fleet. Further, since being 
re-fitted with the smaller boilers with my forced draught, the power 
developed, instead of being less, is now considerably higher than 
formerly. There is no record of the steamer ever working at so 
great a power or maintaining so high a speed as she is now doing. 
These facts therefore quite overturn the imagi theories by which 
‘*Didymus” seeks to explain away the highly economical working of 
theCity of Venice. It may help to remove the doubts of “‘ Didymus” 
and others on this point if I mention that the owners of the City of 
Venice are so satistied with the great effectiveness and economy of 
my system that they contracted with my firm some time ago for 
the refit of the sister ship, City of Canterbury, on the same lines, 
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not but in her case also, as well as in that of the City of Venice, 
admit it to be one of exceptional merit. ‘The ‘‘ well known ” series 
of trials to which ‘‘Didymus” refers as carried out ‘‘at the 
instance of the owners for the express purpose of tinding out what 
was the gain, if any, from the hot-blast,” I could not refer to 
because no such trials were ever made, 

“Didymus” in conelusion, with much circumstance, refers me, 
for my enlightenment, to the recent experiments on forced draught 
by Mr. W. G. Spence, to which you, Sir, also refer in your editorial 
remarks. I have read this paper and examined the tables giving 
the minute particulars of the several trials, the author having 
kindly favoured me with a copy and an invitation to take part in 


experiments have so far been conducted and the apparent results 
tabulated, and though I have read the paper with interest, I 
cannot say I have been enlightened by it in any degree, for the 
reascn that when a person has learnt to spell fairly, he is not 
enlightened by being sent back to learn the alphabet. I had 
gone over the ground covered by about one-half of the experiments 
twenty-six years ago this month, and over the remainder and a 
good deal more between 1882 and 1884, which I have described in 
my papers of 1884 and 1886. By being in another part of the countr, 
last week | was prevented from attending the discussion, but 
forwarded some remarks while from home which “ Didymus” will, 
I believe, find printed as part of the discussion in the transactions 
of the institution. I cannot enter into the matter at any length 
here; but having been referred so particularly to this paper, I may 
state in a few words some reasons for my not finding this paper so 
instructive as ‘‘Didymus” appears to consider it. (1) The ex- 
periments are not such as will give a fair comparison between 
natural draught and forced draught results under equally suitable 
arrangements for each. They do not give justice to the natural 
draught trials. (2) The abnormally sbort grates, and the character 
of the grates used on the forced draught trials, render these trials 
in many respects inconclusive and misleading as regards the com- 
bustion of coal on grates of normal length and character. (3) The 
manner in which the air was admitted above the fires made all the 
experiments uncertain in regard to the admission of air, and 
further, the mode of admission could not produce the highest 
results obtainable. (4) The conclusions come to in several respects 
are arrived at without sufficient grounds, and in regard to the 
effect of the heated air on the economy of the furnace, are quite 
erroneous and self-contradictory. The conclusion on this point is 
also utterly opposed to the large mass of evidence which exists as 
to the remarkable economy experienced when heated air is used 
instead of cold air in smelting and other furnaces. The conclusion 
is also quite opposed to the economical effects from heated air, 
obtained in my system of combustion. In the boilers of the Ohio 
with the same unit of heating surface per Ib. of coal consumed, as in 
the experimental boiler used by Mr. Spence, 1°7 square feet per lb., 
an evaporation of 13 Ib. of water is obtained as against 10°d 1b. in 
Mr. Spence’s boiler. 

I must not, however, forget my other censor, ‘ A Crank,” whol 
consider is rather too hard on me in condemning my letter for lack 
of scientific interest. It was not intended to give a scientific 
exposition of my system or of forced draught generally. It was 
merely a statement of facts and some reflections arising therefrom. 
The facts, in great part relating to cases of steamships now run- 
ning, I would have supposed would have been, at least, interesting 
to one in the — of ‘‘A Crank.” If, however, “A Crank” 
will do me the honour of reading my papers in the ‘Transactions 
of the Institute of Naval Architects” for 1884-86, he will find an 
explanation of my system and the principles on which it is based. 
I rather think, however, that ‘‘A Crank” cannot have read my 
letter, which he criticises, very carefully, as he asks, ‘‘ How about 
the durability of the furnaces worked on the Howden system! Has 
he any data to give us on this point! What about the leaky tubes!” 
My letter contains very particular references and data on these 
points, giving the example of the New York City, now running well 
into her fourth year continuously on my system, and using salt 
water in her bcilers without the slightest injury to furnaces or 
tubes from her forced draught. A leaky tube in her is unknown 
and equally soin every other steamer fitted. I may simply say that 
any boiler tight at starting, so far as my forced draught is con- 
cerned, could be worked for an indefinite period without damage 
either to furnaces or tubes. 

The.difference in figures between my statement and that pub- 
lished by you from some other source in regard to the City of 
Berlin, referred to by ‘‘ A Crank,” is easily explained. The grate 
areas given are not alike. The area I gave was supplied to me by 
the superintendent of the company after he had it specially 
measured and is therefore doubtless correct. The indicated horse- 
power given in your statement is that of the main engines only, and 
does not include that of the auxiliaries, &c., which quite amounts 
to the power given in my letter. This information will, I trust, 
show my figures to be correct. 

Your editorial references to my lettercertainly do not err on the 
side of over-appreciation. The fact—and it is one of some import- 
ance—of my being the first to establish forced draught successfully 
in sea-going ships, you entirely ignore, or rather impugn, by the 
remark, ‘‘ There are many engineers working at the introduction 
of forced draught at sea as well as Mr. Howden.” There are, but 
when, I ask, did they begin! Not until Mr. Howden had showed 
how it could be done. 

You say also, ‘‘ His letter would have been more interesting if it 
had contained some information concerning the nature of the in- 
vention which has, he states, effected so much.” This remark I 
consider unfair, seeing that I have fully explained the nature of 
my invention in my several papers, and have given ample illustra- 
tions of it. JAMES HOWDEN, 

Glasgow, February 14th. 


LEVEN SHIPYARD PREMIUMS FOR INVENTION. 


that proper recompense could be made for improvements, and 
more direct encouragement piven to the workmen to exercise their 
talent and abilities, 

The rules permit of any worker claiming an award on the follow- 
ing grounds :—That he has invented or introduced a new machine 
or hand tool into the yard, improved any existing machine or 
hand tool, applied any existing machine or hand tool to a new 
class of work, discovered or introduced any new method of carry- 
ing on or arranging work, or generally that he has made any 
change by which the work of the yard is rendered either superior 
in quality or more economical in cost. The claim is submitted to 
a committee of three neutral gentlemen qualitied to adjudicate 
between the merits of the existing arrangements and the proposed 
alteration. If considered worthy of adoption the committee 
award a sum of money in proportion to the value of the improve- 
ment, the minimum award being £2 and the maximum award £15, 
The firm grant the use of tools or appliances to test the supposed 
invention or improvement, and should the committee comer any 
invention worthy of protection, the firm has made special arrange- 
ments to assist the inventor in procuring provisional protection at 
the Patent-oftice. The scheme has now been in operation for a 
period of eight years, and a brief report of the work done may be 
interesting. 

During the first four years ninety-one claims were lodged with 
the committee, of which number sixty-seven were considered 
worthy of adoption, and the sum of £237 was expended in awards. 
At the commencement of the fifth year the firm, in order to 
further increase the interest of the workmen in the scheme, 
volunteered to pay a premium of £20 to every claimant who suc- 
ceeded in gaining five awards, reckoning from the time the scheme 
came into force. During the years 1884 and 1885 the number of 
awards submitted increased to 257, of which 108 were entertained, 
£409 paid in awards, and £160 paid in premiums, showing the 
manner in which the workmen recognised the inducements offered 
to them. In the year 1886 it was decided to alter the system of 
paying the premiums, each claimant to receive a sum equivalent to 
the amount awarded for five successful claims, and for every suc- 
ceeding five awards a similar premium, but with the addition of £5 
in the case of the second set of awards, of £10 in the case of the 
third set of awards, and so on by sets of five. Since then seventy- 
seven claims have been laid before the committee, thirty-two being 
successful, £95 paid in awards, and £79 paid in premiums. 
During the eight years 425 claims have been considered, 207 of 
which were successful, £741 paid in awards, and £239 paid in 
premiums, making a total of £980 expended. While every depart- 
ment in the yard is represented on the list of successful claims, the 
wood workers, joiners and carpenters, head the list with 55°5 per 
cent. of the total awards. The foregoing shows the success which 
has attended the scheme, and both tirm and employés are to be 
congratulated on the satisfactory result. The mutual relationship 
which exists in Leven Shipyard between employers and employés 
is in a large measure due to the goodly disposition which cane. 
terised the late Mr. William Denny, his aim being to keep in close 
touch with the workmen, and to increase and strengthen the 
good understanding and friendship which prevails in the yard. 

Dumbarton, February 20th. A. 


RANGE-FINDERS, 
Sir,—My attention having been directed to a paragraph in THE 


ENGINEER of February 3rd, 1888, commenting on a paper contri- 
buted by Major White, R.A., to the ‘‘ Proceedings ” of the United 
Service Institution, vol. xxxi., No. 141, I was therefore led to 
study his remarks ; and as the conclusion to which Major White 
has arrived, if allowed to pass unchallenged, might be prejudicial 
to my range-finder, I feel compelled, in self-defence, as it were, to 
publish, with your kind permission, my protest against it. The 
sum of the matter is this: Major White having succeeded in cor- 
roborating certain mathematical formule by obtaining a series of 
ranges with an error of 11 per cent., rf that result forward as 
the amount of accuracy attainable with the Weldon range-finder. 
On the other hand, I point to the series of ranges officially con- 
ducted at home and abroad, independently of either Major White 
or myself, with an error less than 2 per cent., and thereby chal- 
lenge his conclusion. 

The following questions will now suggest themselves: How does 
Major White account for the fact that, in a series of 152 ranges, 
aggregating 206,585 yards, taken in India in 1885, under official 
superintendence, the average error for each observation was only 
35 yards! And how did it come to pass that this result should 
agree so closely with a series of ranges taken at Aldershot in 1883, 
aggregating 183,015 yards, with an average error for each observa- 
tion of only 33°9 yards! These figures have never been ques- 
tioned, and it was on the strength of these and other exhaustive 
trials, extending over four years, that the range-finder was finally 
adopted by Government. But even if these results had not been 
so satisfactory, is it likely that after so many years spent in inves- 
tigating its merits, the Government would adopt an inaccurate 
range-tinder on account of its simplicity ? 

Why have the range-finding conditions at Aldershot so altered 
since 1883 as not only to increase the error to 1] per cent., but 
Ss to reverse conclusions arrived at by experience? For 

itherto it has been acknowledged that in every range-finder the 
tendency to error increases with the distance; but with the Weldon 
range-finder, according to Major White, the error actually decreases 
with the distance, and at a rate, too, that would be most satis- 
factory could it only be relied on. See p. 700 of the U.S, ‘‘ Pro- 
ceedings ” above mentioned, where it is stated: ‘The following are 
the figures of the series in which pickets and measuring tapes were 
made use of :— 
Average error per cent. of 


a in yards. range by first method. 
Jnder 1000 .. co oe of MD 
1000 to 2000 584 


And yet a range-finder ing this marvellous property is rigidly 
luded from the artillery, who would seldom require to ase it at 





Sir,—In connection with the large shipbuilding establish t of 
Messrs. William Denny and Brothers, Dumbarton, there exist 
various schemes and privileges for the benefit of the employés, 
which were originated by the late Mr. William Denny, whose 
recent death was so much lamented by a very large circle of friends. 
The admission of apprentices to the drawing-office is confined to com- 
petitive examination amongst the apprentices in the works ; vacan- 
cies in the counting-house for boys, and in the tracingand decorative 
departments for girls, are also subject to competitive examination 
amongst boys and girls having near relatives in the employment of 
the firm ; while the girls for the upholstery and polishing depart- 
ments are selected from the relatives of employés, the necessa 

ualifications being satisfactory certificates of character and health. 

n the yard there exists a very elaborate series of rules, which were 
framed at a representative conference of the members of the firm 
and the workmen. In initiating this new departure the late Mr. 
Denny marked the confidence he had in his employés, and the 
spirit of justice which governed all his actions towards them. The 
connection of the firm to the Yard Accident Fund Society is a 
notable feature. The yard doctor is paid by the firm, and free 
attendance is given to all accidents in the cases of boys, appren- 
tices, and labourers until recovery. Every alternate pay day the 
contributions, according to a fixed scale, are deducted from the 
money earned by each worker, and the firm contribute a sum equal 
to that which has been collected from the workers. 

The awards sch is undoubtedly the most remarkable and in- 
teresting feature in the yard, and demonstrates the attention the 








in 
regard to marine engineering, by which “Didymus” seeks to 
explain away the superior results obtained from the refit of 
the Ohio, is also an unfortunate theory. The compound engines 
removed from the Ohio happened to be specially made from designs 
from this country of the most efficient engines of the day, and I 
can testify to the high excellence of the American workmanship. 
If ‘‘ Didymus ” knew the facts fully in regard to the Ohio, he ol 





d gentleman devo to his employés. Through close 
association in his early days with the various departments in the 
works he perceived the capabilities of the workmen to aid in the 
improvements necessary to the advancement of the great industry 
with which they were connected. The firm always generously 
appreciated improvements suggested by the workmen, and most 


willi ted suggesti worthy of being entertained. 





ingly accep r 
Ultimately this led to the adoption of the awards scheme, in order 





1009 yards, 

After yer J the overwhelming mass of testimony recorded 
by a authorities that series of ranges have been taken by 
the Weldon range-finder with an error of less than 2 per cent., and 
seeing that it is only Major White's experiments at Aldershot that 
kave recorded an error of 11 per cent., I am forced to the con- 
clusion that Major White’s knowledge of the Weldon range-finder 
is defective, and this conclusion is borne out by the diagrams illus- 
trating his paper, in which it will be noted that the ‘direction 

int” is placed on the right and the subsidiary triangle on the 

eft, the very same reverse way that the testing points were placed 

on Plumstead Marshes under his superintendence. This shows that 
Major White, who uses his right eye for observing, stands in the 
wrong position with reference to the object when range-finding, 
that is to say, in a position altogether exceptional, and only to be 
used when the normal ition is impossible. When the reverse 
position, such as Major White adopts is used, the observer labours 
under the a of having that face of the prism shaded 
that ought to have the most light, and the face that should be 
shaded exposed to full light. 

Now, Sir, when the elementary conditions of range-finding are 
ignored, is it surprising that so low a standard of accuracy as that 
specified by Major White should be the result ? 

Erli t, Earley, Readi F. WELDON, Colonel. 

February 18th. 


INDICATOR DIAGRAMS, 


Sir,—I wish to bring to your notice a method of taking dia- 
grams from steam engines which shows. more fully and correctly 
what the slide valve is doing at the end of the stroke of the piston ; 
and for the sake of referenee I purpose calling the above species 
cross-diagrams. 

By way of explanation, allow me to first put the following :— 
Take up an ordinary diagram—marine say—which would approxi- 
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mats to Fig. 1. Now he must be clever indeed who can, by the 
sam> diagram, tell, at first sight, the exact part of the stroke where 
compression ends and the entry of fresh steam—or, more properly, 
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the lead—begins. Even in the easiest of cases, an approximation 
would undoubtedly be a very wide one. 

My method is this :— Instead of connecting the indicator by the 
old and popular way, to give a reduced 
Jue simile piston motion to its barrel, make () 
the connection crosswise as shown at 
Fig. 2, where A is the end view of crank ; 
B, an exaggerated lever sketch ; C, show- 
ing lead of line from lever to indicator, 
which latter is placed in the usual way ; 
D, a small pin on shaft end actuating lever. 
Fig. 3 will be the form of diagram by this 
method for a_ well-proportioned and 3 ‘ 
correctly-set slide-valve. Cc 

The arrow shows the direction of pencil. 
The perpendicular on atmospheric line 
serves alike for the ends of the up and ’ 
down strokes. The ends of the diagram 
correspond to the balf stroke of the engine. 
From Fig. 3it will be seen that the compres- 
sion and fresh steam lines are altogether 
different in character, the one ending and 
the other commencing at the points A, and 
Ay. Now suppose that the slide valve is 
in want of lead for both top and bottom 
centres. This will be shown in the dia- 
gram, Fig. 4, by the points A, A, being 
carried over the centre line according as 
the valve is minus lead. 

To determine the positions of the crank and piston in relation to 
the points A, and A, is an easy matter, where in Fig. 5 we have a 
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circle whose diameter is equal to the length of diagram, which will, 
of course, resent the stroke of the piston, and the versine of 
angle of crank C its distance from the top or bottom of the stroke, 
according as the case is taken. The obliquity of the lever B in 
Fig. 2 is so small for the points under discussion that we can safely 








disregard it. As we are not at present concerned with the ends of 
these diagrams, no reference to them need be made, for the work- 
ing of the valve at that part of the stroke can be better shown 
by the other and older method of diagram. I do not in any 








way claim superiority for this form of diagram over the older; 
what I maintain is that a more correct inference can be drawn of 
the working of the valve by a reference to the two modes of dia- 
gram taking. 

Concluding, | may say that the above might possibly interest 
some of your practical readers, and so incite them to make applica- 
tions of the same under varied circumstances, and thereby give 
this method in question a much wider meaning. Jas. W. BECK. 

Cardiff, February 21st. 


IMPERIAL FEDERATION. 


Sm,—Imperial federation is of such national importance from 
the increased power and prosperity which would result on its being 
effected, that I venture to state the conviction arrived at after 
several years’ residence in Australasia, that this most desirable 
union between the Colonies and Mother Country will never be 
ffected by an ber of conferences in London. The means 
taken for closing the lengthened fisheries dispute, which has just 
been so happily ended, should impress us with the necessity of 
negotiating on the spot; and of arranging with the Ministries of 
each colony—who would be in touch with their constituences—the 
terms of fiscal reciprocity upon which each colony would agree to 
join the Mother Country in a close trading alliance. Every day 








this family federation, instead of ripening, as those aver who have 
but little knowledge of the increasing trade and consequent grow- 
ing influence of foreigners, is becoming. more difficult, and the 
opportunity of carrying it into effect is fast passing away. Besides 
this important trade federation, which would result in giving far 
more employment to our people and promoting the comfort 
of the masses, there is another scarcely less important federa- 
tion, which would likewise be extremely valuable, both to 
the Colonies and the Mother Country, for it would cause their united 
voice to be far more influential in the councils of Europe, and 
that federation is a Naval and Military Volunteer one. A com- 
mencement might be at once made by immediately arming our 
mai] steamers with rapid-fire guns, and thus accustoming their 
crews to the use of weapons of war; and the further step of 
encouraging the enrolment of the maritime a throughout 
her Majesty’s dominions might likewise be advantageously taken 
without delay. The crews of the mail steamers, if enrolled as 
volunteers, would soon cause the movement to spread throughout 
our vast mercantile fleet, and from them it would extend to the 
watermen, lightermen, yachtsman, &c., forming the coast popula- 
tion of our widely-extended empire. The difference between this 
wise preparation and that of arming the millions of soldiers by the 
continental Powers would be that, whereas the forces of the latter 
are compulsorily raised, our free empire would be represented by a 
volunteer force spread throughout the globe, and always prepared 
to resist hostile attack, whilst pursuing their usual peaceful 
occupations. 

An organised mercantile marine would be a powerful auxiliary to 
the Royal Navy, for it would be a feeder as well as an intelligence 
provider; it would likewise create an available reserve supply of 
seamen and stokers—from men in port or unemployed— instead 
of the present Naval Reserve, which would be, for the most 
part, far from our shores when wanted, or could not be safely 
removed from their ships; engaged, perhaps, in victualling the 
United Kingdom, or in furnishing the needed supplies to our 
Colonies. The very fact of enrolling officers and crews as a Royal 
Naval Volunteer force-—giving them suitable encouragement—would 
tend to quickly weed the mercantile marine of undesirable people, 
whether foreigners or otherwise, and would likewise have an excel- 
lent effect in increasing the patriotism and welding all classes of 
her Majesty's subjects into a national unity. 

Such Naval Volunteers would have the great advantage over 
their military brethren of requiring neither head-quarters, drill 
sheds, nor ammunition and store depdts, Kc., and they would have 
the further advantage of being always at hand, without having to 
sacrifice their time in marching to a distance, whether for drills or 
for actual service. 

The utilising the now dormant power of our magnificent mercan- 
tile marine would be well worthy of a statesman’s talent, for it would 
provide work and ensure the prosperity and happiness of the 
masses ; and with such a powerful fleet of vessels as could be readily 
organised, bristling with light accurate-firing guns, and filling the 
port of Liverpool, for instance, supported by tugs provided from 
the harbour dep5t with torpedoes, an enemy's attacking squadron 
would soon be in very bad case. 

An attempt at a landing on any other point would be promptly 
met by our noble Volunteer Army, and if this force of nearly 
230,000 men could not hinder debarkation upon any part of our 
coast, Englishmen must have greatly degenerated since the days of 
the Spanish Armada and those of the first Napoleon. 

As to our Colonies, 1 believe those enemies who once landed 
would never return to tell the tale; and as to the crews of the ships 
carrying them, a would soon find that they could not with im- 
punity pollute the lands of our children’s glorious heritage in the 
southern seas, R. A. E. Scorr, Rear Admiral. 

7, Hamilton-terrace, Greenwich, 

February 20th, 


THE R.A.S.E. ENGINE TRIALS. 


Sir,—Nothing could more delightfully illustrate the singularly 
unscientitic methods of dealing with the brake problem than 
““R, A. S.’s” reply to my letter. I did not refer directly to 
““R, A. §.,” and really the attention he pays me is very flattering, 
in spite of his affectation of a belief that i show a total want of 
grasp of the problem. For sheer puzzleheadedness his letter 
distances anything hitherto written in this controversy. 

‘*R, A. 8.” says ‘engineers know all that Professor Unwin has 
said. We [that is, I suppose, the engineers] understand quite 
clearly that the effect, so far as the engine is concerned, is just the 
same as though it were winding the weight out of say a coal pit.” 
I entirely decline to be saddled with the idea that the action of a 
brake is properly represented by the lifting of a weight. Of course 
in some sense every expenditure of work is equivalent to lifting a 
weight. But in the brake no weight is actually lifted, and the 
introduction of the weight-lifting analogy is unnecessary and mis- 
leading, and has led to misconceptions like those of ‘‘R. A. S.” 
The direct and exact expression of the work absorbed by a brake is 
not weight x height, but moment x angular motion. As practi- 
cal engineers are more familiar with the former expression than 
the latter, the action of the brake is sometimes explained as 
equivalent to the lifting of a weight. If th’s is done, it should be 
done rightly. The weight virtually lifted by the engine is not the 
weight hanging on the brake lever. It is a load equal to the 
friction on the brake pulley rim. To find that load ‘‘R. A. S.” 
must take the moment of the joad, deduct the moment of the 
balance lever reaction, and divide by the brake pulley radius. He 
will then arrive at exactly the same expression as that in my 
letter, but by a more roundabout and less intelligible process. The 
brake action is equivalent to lifting the brake load a certain height 
in the same sense, and only in the same sense, that it is equivalent 
to lifting St. Paul's a certain height. 

‘*When we come,” says ‘*R. A. S.,” ‘to Professor Unwin’s 
third paragraph we come also to a statement which dves not 
include all the facts. Writing about the reaction at the end 
of the compensating lever, he says, ‘the reaction is a function 
of the tension in the strap.’ As a fact, it is this and something 
more, and the something more is the vital point in the whole 
problem. The reaction at the end of the lever is a function of the 
tension in the strap and the load on the brake.” Exactly contrary 
to this, I re-assert, as a fact, that the adjusting lever is balanced by 
three forces—the reaction and the two tensions in the parts of the 
strap connected with it. The reaction is the resultant of the two 
en and of nothing more. “R. A. §.’s” vital point is a 
fallacy. 

“Furthermore,” says ‘“ R. A. §.,” ‘* Professor Unwin appears to 
have entirely overlooked the fact that considerable differences in 
the stress on the stops may be made by cranking the levers. If so, 
what b of his calculation about ts?’ The calculation 
about moments will be just as accurate for the cranked lever as the 
straight lever. The equation is perfectly exact and general, 
whether the lever is straight or crooked, long or short, horizontal 
or vertical, turned inwards or turned outwards. What cannot be 
altered by any cranking “R. A. S.” can devise is the resultant 
statical moment, which balances, say, 1-horse power at 100 revolu- 
tions. ‘‘I maintain still,” says ‘‘R. A. S.,” ‘that the load is con- 
tinually in motion through small ares struck, not from the centre 
of the brake wheel, but from the stops against which the adjusting 
levers rest.” I maintain, on the contrary, after standing many 
hours by a friction brake, that to my eyes the load is not con- 
tinuously in motion, but obviously and visibly at rest. I am driven 
to think that ‘‘R. A. 8.” uses words in the opposite of their common 
or garden sense, 

“Lastly,” says ‘‘R. A. S.,” “entirely erroneous results will be 
obtained if the stress on the stops multiplied by its moment be 
deducted from the brake load multiplied by its moment.” Iam 
glad at last to agree with ““R. A. 8.” Multiplying a stress by its 

t is a pr ding unknown to common or garden mechanics. 

Suppose, however, ‘‘R. A. 8.” meant to write moment of stress, 

not stress multiplied by its moment, Well, then, I deducted the 











moment of the reaction from the moment of the lead and compared 
it with the indicated power before “.R. A. S.’s” letter appeared. 
The result appears to me not entirely erroneous, but entirely 
accurate. 

Really “ R. A. 8.” is quite too uncanny. My letter appeared on 
February 10th. His reply purports to have been written on 
October 11th.” 

Let us part without acrimony if possible. My letter referred 
directly to no one. ‘‘R. A. S.’s,” written under convenient cover 
of anonymity, is unnecessarily personal. If ‘R. A. 8.” will 
— his views on brakes without reference to me, 1 will care- 

ully avoid attacking him. 

Some of your readers will, I think, thank me for pointing out 
that, in a brake trial, what is directly measured is not a dynamical 
quantity at all, but a statical moment and a speed. From these 
we infer by perfectly exact calculation the work absorbed. In the 
same way with the indicator, what is directly observed is a statical 
pressure and a speed, and frem these we infer the I. H.P. 

London, February 25th. W. C. Unwin. 





HYDRAULIC LIFTS. 


Sir,—-My attention has been called to a letter in your issue of 
the 3rd inst., written by my friend Mr. Ellington, and as a conse- 
quence of this it appears —— that I should ask of your kindness 
the insertion of this note. have not the least idea of entering 
into a controversy, nor is it at all necessary. I enjoy the pleasure 
of a frequent and happy intercourse with Mr. Ellington, and have 
as much admiration for his achievements and professional skill as 
he is good enough to express for the ‘‘ serviceable machine ” which 
we have produced ‘‘with such unserviceable materials.” Inasmuch 
as professional men are readers of your paper, and they are 
constantly called upon to act in an advisory way, I must take 
occasion to say that upon some points Mr. Ellington is, in my 
judgment, in error. 

I not only admit, but I constantly take occasion to cordially 
insist upon, the advantages of the high-pressure hydraulic power as 
provided by the Hydraulic PowerCom puny, and with equal cordiality 
I admit and admire the results produced by the patent balanced 
ram lift, of which Mr. Ellington is the inventor. I can well 
understand that my friend thinks well of his own achievements, 
and I think he has abundant reason for doing so, We ourselves 
use the high pressure for our elevators, and are getting results 
which we believe are superior to those obtained by any other type 
of lift used with high pressure. 

I must, however, entirely disagree with him in his estimate of 
low-pressure lifts or elevators, and distinctly take issue in the 
remark that “the safest lifts cannot be made on the suspended 
principle, and from a mechanical standpoint low pressure may be 
said to be defunct.” I do not go into any extended discussion of 
this question ; I simply ask your readers who may be interested, 
professionally or otherwise, to look into the evidence upon these 
points. A great many engineers of the highest rank have done so, 
and with the invariable result, in the case of those who are not 
interested, that the verdict has been that upon every ground, 
including safety, the type of elevator built by this company, and 
called the “standard hydraulic elevator,” is giving results which 
are unparalleled. 

In regard to Mr. Ellington’s remark that ‘‘ probably the best 
lift service in London is that at the Hotel Metropole,” 1 beg to say 
that, in my judgment, he is in error here also. In saying this, [ 
do not for one moment wish to be understood as in any degree 
attacking the excellence of the plant which was supplied to that 
hotel. On the contrary, I have no doubt but that as good results 
are obtained there as are possible under the system employed. 
The Hotel Victoria, Northumberland Avenue, has, I believe, a 
better lift service. There are not so many as in the Hotel 
Metropole. There are three passenger elevators and one luggage 
elevator. There are also two of another type for the kitchen 
service. I believe that an examination of the evidence will prove 
that this is the best elevator service in any hotel in the kingdom. 
I mean by this that in point of safety it is equal to the Metropole, 
and in point of economy in maintenance and power it is superior. 

Mr. Ellington’s remark that ‘‘ English litts of the suspended 
type equal to the American can now be obtained, and that the 
typical English lift will continue to take the first place,” is not 
shared—I will net say by myself, but—by the many engineers, 
architects, and others, who have lately given us very important 
orders. 

To proceed further would be to enter into controversy. Let me 
close this subject by reiterating the expression of my regard for 
Mr. Ellington, and by inviting the careful attention of engineers 
and others to this whole question. 

Wma. Avcst. Greson, President, 
American Elevator Co. 
London, February 15th. 





INTERNAL BALLISTICS, 


Sir,—Will you allow me to correct a statement made in your 
reviewer's remarks on my paper on internal ballisties in your issue 
of Feb, 3rd. He speaks of = ents investigations as based on 
‘imperfect information as to a very small number of rounds.” 
This is altogether a mistake. M. Sarrau’s investigations are 
based on purely thermodynamical principles, applied through 
mathematical analysis to the complicated phenomenon of. burning 
powder in a gun, modified by a judicious neglect of such minor 
details as can be shown to have a very small influence on the result, 
and embodying constants which have been most carefully deter- 
mined by a long series of experiments carried on by the Commis- 
sioners at Gavre and Versailles. 

The results of the formule thus carried out have been com- 
pared with the results of a very large number of rounds fired from 
guns of very varying calibre and length, and with very varying 
proportionsof charges, gravimetric density, and weight of projectile ; 
and the accordance between these results and those given by calcu- 
lation has been most remarkable. 

I trust that, in justice to M. Sarrau, you will insert the above. 
His work is a very remarkable one, and well deserving of careful 
study ; and by his liberal and kind permission I hope ere long to 
bring it to the notice of our English artillerists. 

Gréve d’Ayette, Jersey, Feb. 23rd. Jno. A. LONGRIDGE. 





EXHIBITING INVENTIONS AT EXHIBITIONS. 


Sir,—In view of the several international exhibitions advertised 
to be held in Glasgow, Brussels, Vienna, Munich, Melbourne, and 
elsewhere, would you kindly allow us, through the medium of your 
columns, to caution inventors against the danger of exhibiting un- 
patented inventions under the 39th section of the recent Patents 
Amendment Act! This section is one of the most misleading 
character, for while it purports to protect the invention during the 
exhibition, and to secure to the inventor unprejudiced mghts 
against others, it now appears, by recent decisions in the Law 
Courts, that the legal interpretation of the section is that it merely 
affords protection to the inventor as against his own acts, and that 
he is not protected against others copying, if they choose, his 
invention. 

According to this interpretation, then, it is injudicious for any 
inventor to exhibit under the section in question, for while he no 
doubt acquires protection against the consequences of his own acts, 
he is simply exposing his invention for unscrupulous speculators to 


pirate, and probably deprive him of any benefits he may be entitled 
to in connection therewith. The remedy is not to exhibit without 
first taking out provisional protection, a step which affords ail the 
security desirable under the Patent Law. 
10, Leinster-street, Dublin, 
February 21st. 


(For continuation of Letters see page 183.) 


J. R. FAHIE AND Son, 
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ROLLING STOCK, LISTOWEL AND BALLYBUNION RAILWAY. 


(For description see page 175.) 
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THE SIX-INCH LONGRIDGE WIRE GUN. 





THE ‘first wire gun constructed entirely on Mr. Longridge’s 
principle by Admiral Kolokoltzoff, at the Abouchoff Steelworks, 
has just been successfully tested. The gun is 35 calibres 
long, with a powder chamber 6°84in. diameter, and weighs 
5°6 tons. The inner tube is of steel, with 85in. of its breech- 
end strengthened with steel wire encased in a cast iron jacket 
on which the trunnions are formed, and which carries a breech 
mechanism of the De Bange type. The wire, weighing 1656 Ib., 
is ‘252in. wide by “059in. thick, was wound on in an ordinary 
lathe by means of an automatic apparatus constructed by Messrs. 
Easton and Anderson, and attached to the saddle of the ordinary 
slide rest. Up to the present time the following rounds have 
been fired, in the presence of many naval and military men 
interested in gunnery :— 


Weight of Weight of Muzzle Pressure in 








Number of | 
rounds. shot. powder. velocity. atmospheres. | 
Ibs. Tbs. ft. 
7 72 27 to 38 _ _ 
19 72 394 2150 2947 
11 90 ss 1937 2952 
163 122 ae 1715 3250 


Five hundred rounds in all are to be fired. The success of the 
gun is perfect, and completely justifies Mr. Longridge’s conten- 
tion that trustworthy ordnance can be constructed cheaply, and, 
above all, very quickly, on his system. 








QUIGGIN’S PATENT SIGHT-FEEDING OIL CUP. 





Tus cup, the invention of a consulting engineer, has been 
submitted to us by Messrs. R. Shone and Co., of Liverpool, 
who have the sale of it. It consists of a brass cover and 
bottom, with glass container, secured by air-tight washers ; the 
top and bottom being connected by a brass tube, with oil and 
air holes in it, a regulating valve A passing through the tube. 
The cover carries a head-piece for regulating, shutting off, &c., 
and a plug hole E for filling. The bubbles seen in the cut are of 
air, not of oil. The cup has been specially designed to meet 


| that the feed is uniform. 








several difficulties well known to engineers, namely, to supply 
oil at any rate of feed required, and at the same time to insure 
It is well-known that when worsted 
syphons are the means of supplying the oil to bearings, the rate 


in ii 


“EMMA A 





of feed is twice as great when the box is full and nearly up to 
the top of the oil tube, as it is when the vil is low. This is the 
principal cause of bearings working irregularly, and getting 
hot for no apparent reason ; further, the feeding being excessive 
on the one hand, and too little on the other, causes a great 





waste of oil. Quiggin’s cup may be adjusted to any quantity 
desired, by turning the valve A, which when adjusted is locked 
into position by a small spring B, and feeds at a uniform rate, 
whether the cup be full or nearly empty, and secures that 
regular supply of a minimum quantity, to overcome both diffi- 
culties. The oil flows out as the air flows in. 

The nuisance of gumming worsteds and constant danger 
of water getting into the oil box, are obviated, as the 
cup is watertight. Worsted syphons and their attendant 
troubles are entirely dispensed with. The cup having a glass 
container, the amount of oil in the cup can be seen readily, alsu 
the rate of feed by the ascending air bubbles, which indicate the 
quantity of oil leaving the cup. The oil can be shut off or put 
on in a moment without in any way interfering with the adjusted 
feed, by simply turning the head. Another special point is that 
a flush of oil may be given to the bearings by raising the head, 
which will coutinue to flow so long as the head is titted ; upon 
lowering it the cup feeds at the original adjustment. The cup 
is readily filled through the plug-hole. The plug is prevented 
from being withdrawn and lost by the T piece guard, 








BOTTON’S SCREW STOPPERS. 





THE accompanying engravings show what can be done in the 
present day with steel; the capsules, or covers, illustrated, Leing 
stamped from thin steel and ornamented in any way that may 
be desired, either by nickel plating or lithography. The bottle 
or jar to be closed has a partial screw thread, moulded in the 





glass while soft, and into this thread take two internal projec- 
tions in the capsule, made by stamping two depressions in its 
rim. A thin disc of cork is placed in the top of the capsule. 
By giving the lid one half of a turn the cork is pressed down 
on the top rim of the jar, and makes an air-tight joint. 

The jars and capsules are all made by machinery, and are sold 
at a price so small that it seems impossible they can be pro- 
duced at a profit. The low price is, however, the result not 
only of the use of machinery, but of machinery of just the right 
kind applied in just the right way. Simple as the whole appears, 
it is the result of prolonged and careful experiment, directed 
to facilitate the use of machinery, The invention lies not in 
the capsule or the jar, but in the mode of making them. Thus 





for example, it was found_that for some work a square locking 
depression was not so good as a round one, for reasons which 
will be readily understood by metal stampers. The inventing 
has been done by Mr. Henry Botton, whose patents are being 
worked for him by the Metal, Glass, and Stoneware Airtight 
Vessel Company, Fenchurch-buildings. 








Tue INSTITUTION oF CrviL Enctngeers,—On Wednesday, tho 
22nd ult., the students of the Institution of Civil —— visited 
the works in course of construction for the new line from the 
Wimbledon station of the South-Western Railway to the Putney 
Bridge station of the Metropolitan District Railway. The new line, 
which will be about 34 miles in length, though presenting no 
particularly difficult engineering features, is of interest to students 
from the extremely varied nature of its construction. Partly in 
cutting, partly em nked, with over 300 yards of tunnelling, a 
long viaduct of brick arches, and an iron bridge over the Thames. 
The visit proved extremely interesting and instructive. The 

rincipal feature is the new bridge connecting Putney and Fulham. 

t consists of cast iron cylinders sunk into the river bed, and filled 
with concrete. These rise to a sufficient height above the water to 
carry the viaduct directly. In the erection of the usual type of 
lattice girders, of which it is composed, the pneumatic rivetter, 
worked by compressed air at 1001b. per square inch, was seen in 
operation. The whole line is to be completed before next Decem- 
ber, when trains will run from Wimbledon to South Kensington 
direct. The next visit will be to the Tower Bridge, and will take 
place on Wednesday, March 7th, at 2.30 
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straight line, and that the turntable is concentric instead of 
excentric. The turntables are also about 25ft. in diameter, 
and will allow of an engine and tender being turned without 
difficulty. 

Theoccupation levelcrossingsare of twokinds: One, Figs. land 2, 
in the shape of adrawbridge, which is raised and low ered on to the | 
level of the top rail by special winches, so that the road traffic 
passes over the top rail when the gates are lowered, and, after 
the traffic has passed over it, they are raised by simply pulling 
the chain, giving free passage to the trains. The other occupa- 
tion level crossings are constructed by making a piece of line 
into the shape of a gate, turning on a pivot and locked by patent 
locks, which compel the farmers before opening the gap in the 
line to close the field gates, and before opening the field gates to 
close the gap in the line. These level crossings, as shown above, are 
all fitted with very complete signals which show to the engine 
driver at a distance if the level crossings are in a position to 
allow the train to pass with safety. The public road level 
crossings are all constructed by making a portion of the line 
move on a pivot, and each of these crossings is of course in the 
charge of a gatekeeper. 

The whole of the permanent way is made of steel, and manu- 
factured at the works of Mons. Achille Legrand. It consists of 
the top rail and two side rails, Fig. 3, for the guide wheels of the 
carriages connected by angle irons forming a trestle in the shape 
of a capital A resting on a sleeper, which is in some parts of the 
line laid on planks 6ft. long, 9in. wide, and 3in. thick. This was 
specially required on the very boggy and soft ground. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


South Australia—New Customs Tariff.—The following rates 
do not apply to the Northern Territory, where the old duties 
are unaltered. Free List :—Anchors over 3 ewt., anvils, bolt 
ends and nuts not over Zin. diameter, bolts and nuts not over 
2in. diameter ; brass, bar, rod, rolled and sheet ; chain cables and 
traces ungalvanised ; coal, coke and lignite, combined binder and 
mower ; copper and yellow metal sheathing ; bar, nails, rod and 
sheet ; engines, gas, portable, and traction; dry air refrigerating 
machine, without engine ; forks, digging and hay ; hinges, except 
hook and T; hooks, reaping ; iron, bar, galvanised ; rod droppers, 
galvanised, plain, sheet ; girder plates, hoop, ore, pig, plates, un- 
manufactured ; rails for rail and tramways, scrap, sheet, tubing 
cased with brass, wire, plain and galvanised ; wire netting; wrought 
pipes and tubes under 6in. internal diameter; knitting ma- 


chines; knives, chaff-cutting, hay, leather machine; putty, 
saddlers’, shoemakers’; lathes over 3} tons weight; lead, ore, 
pig, scrap; machinery for cording, finishing, spinning, and 


weaving fibrous material; for felting and making paper; drilling 
machines over 25 tons weight ; planing machines over 6 tons 
weight; plate bending machines over 5 tons weight ; ; printing 
machines and presses ; punching machines over 7 tons weight ; | 
roller machinery connected therewith not enumerated for flour 
milling purposes ; ruling and book-binding machines—except 
engines and shafting ; shaping machines over 2} tons weight ; 
shearing machines over 7 tons weight; slotting ma- 
chines, over 4 tons weight; Muntz metal, ores, rivets, 
galvanised or plain iron and steel; sash fasteners and lifts, | 
scales, scythes, shears, shovels, and spades, sickles ; steel, bar, 
rod, sheet ; fencing wire, droppers and standards ; cranks and 
tires in the rough for railways and tramways; tanks, iron, ex- 
cept galvanised corrugated; tin, block, ingot, plates, sheet ; 
tools not otherwise enumerated; tubing, metal except iron; 
type; wire except gold, plated, silver, zinc, ingot, perforated 
sheet. Goods paying 15 per cent. ad valorem :—Agricultural 
implements not enumerated, including corn crushers, plough 
and scarifier shares. Goods paying 20 per cent. ad valorem :— 
Machinery, not enumerated. Goods paying 25 per cent ad 
valorem :—Bellows with forges, blacksmiths’ tongs ; boilers, land 
and marine; bolts and nuts over Zin. diameter ; boring rods and | 
tools ; bridges and bridgework manufactured ; carriages, cars, | 
wagons, and all vehicles not enumerated ; castings not enume- 
rated ; cast steel drills, cold chisels; engines and parts, except 
gas, portable, traction, and pressure gauges; forges and forge- 
backs ; garden rollers, gas tongs, grates, ovens, ranges, stoves 
and parts thereof ; hammers, napping, quartz and spalling ; 
hoists and lifts; horse powers and parts; hydraulic presses, 
ice-making and refrigerating machines; iron brackets, doors, 
gates, and galvanised manufactures, ladles, machines, washing, 
mandrils, manufactures of metal not enumerated, except plough 
and scarifier shares; mattocks and picks, pliera, plummer 
blocks and brasses, punching machinery, quarry mauls and 
- picks; safes, iron, staples, sash weights, scrapers ; shafting, cold, 


| department. 


| &e.—not so much for labour-saving machinery; but I 
| thoroughly convinced that so long as no Americans, practical, 
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rolled, or turned, and coupling ; tiring plates’; 


wheels and axles, 
winches, weighbridges over 20 cwt. 


Carriages, two-wheeled vehicles on springs or through £ s. 4. 
braces -. each 10 0 0 
Express wagons, ‘Wagons "for arry ing goods, double or 
single-seated wagons, and four-wheeled buggies with- 
out tops, on springs or through braces - each 15 0 0 
Hansom cabs, safety, double and single-seated wagons, 
wagonettes, and four-wheeled buggies with tops each 20 0 0 
Omnibuses and coaches for carrying mails or  pas- 
sengers . os each 40 0 0 
Barouches, brough: ams, " drags, ‘mail phaetons . ; » 020 0 
Galvanised and iron cordage es perton 3 0 0 
Galvanised iron, corrugated, unms anufactured . 110 0 
Iron or steel columns, pte rivetted or rolled, pipes, 
tubes : we oe em «8 6S 
Lead—pipe, sheet, Minh cs Ger Sy 2 pee » 210 0 
Nails and screws .. a> 60 gb 66. 06, Se: 6m ” 200 


South Australia.—Artesian bores and water conservation.—- 


The United States Consular Agent at Port Ade)aide reports :— | 
Scarcely second in importance to the great gold discovery is the | 


success attending the operations of the water conservation 


railway stationon the Great Northern line, which is being gradually 
extended across the continent, struck a strong spring at a depth 
of 348ft, The water rose to the surface at the rate of from 
3600 to 4000 gallons per hour, and was conveyed by pipes into 
the tanks for supplying locomotives at an additional height of 
60ft. At Strangways Springs, about sixty-five miles to the 


north-west, a much stronger spring was struck. The depth was | 
and the water flowed at the rate of 1,000,000 gallons | 


308it. 
a-day. The surrounding country being flat, was soon flooded 
for miles. A third bore in the same district, about twenty-five 
miles northerly from the former, has been successful. The 
quality of the water is excellent, good for domestic use as well 
as for stock. The source of supply is supposed to be in the great 
dividing range on the southern part of Queensland. some 700 
miles distant. The rainfall in this range is from 60in. tu 70in. in 
the year, and is supposed to percolate through the strata until 
it reaches a retentive stratum which appears to continue in the 
form of a huge basin for the distance mentioned. It is there- 
fore considered probable that artesian bores may be sunk with 
the certainty of success over this immense area, Another most 
important discovery of water has been made on the Mellabar 
Plains in the south-western portion of the province, near the 
border of Western Australia, a waterless country having a 
limited rainfall. 
of pure water rose to within 150ft. of the surface. Anvuther 
bore is commenced a few miles further inland in the south-west 
direction. In the settled districts a considerable amount of 
important work has been done in clearing, forming, and repair- 
ing dams and reservoirs, and in sinking artesian Lores and wells 
in different parts of the country, with such successful results 
that provision has been made for a daily increase of consumption 
of 743,400,000 gallons, The total expense to the department 
was £67, 350. 


Straits Settlement.—Trade for 1886.—The United States 
Consul at Singapore reports:—Germany is now a dangerous 
competitor in iron wares in British colonies, as the statis- 
tics make plain from year to year. On looking over the 
stocks of goods in most of the ironmongers’ shops, an American 
finds an absence of such things, tools and useful implements, as 
are to be had in a carpenter’s shop or well-ordered western 
farm, or goods of improved make or patents, and in lieu thereof 
a lot of superannuated wares, some of them clumsy aud of coarse 
workmanship, and in material to all appearances inferior. If 
the United Kingdom is in competition with us in such 
goods, it fares no better. I look upon all of Indo Malaysia 
including the Archipelago, Burmah, Siam, &c., as a splendid field 
for the sale of American articles of husbandry, implements, tools, 
am 


smart men that understand the use of these things and can 
| explain them, open firms at prominent places for their sale, the 
| market is practically closed to us. Tin continues to be one of 
the most prominent articles of export, and the mining thereof, in 
the peninsula of Malacca, where it is found in inexhaustible 
quantities, employs many thousands of labourers, chiefly 
Chinese. The mining is that of “flood tin,” meaning that it is 
taken from the lowlands near the mountains, where it is found 
in pockets or seams, 10ft. to 20ft. below the surface level, appear- 
ing like coarse black sand. 
great upheaval of soil, dumping of water from the pits, the 
washing of the exhumed tin, and then its smelting. In most 
places the pumps, smelting furnaces or arrangements and wash- 
ing apparatus are of the most primitive character, The ore 


is smelted at the mines in slabs of irregular shape, and | 
© 


A bore made by the diamond drill at the Hergott | 


The depth of the bore was 749/t., and aspring | 


To get at the stream tin meansa | 








sent to Penang and Singapore to be purified and re-smelted into 
regular, uniform, marketable blocks or slabs, and then tu be 
shipped. The principal tin-producing provinces are Larut, a sub- 
province of Perak, and sundry other localitiesin Perak tothesouth 
of Larat, and in places east and north of, but near to the Straits 
Settlements, under Siamese sovereignty, among which Juak 
Ceylon, an island north of Penang, near the coast of Quedah, pro- 
duces much. All the tin from this island—Larut and Perak— 
goes to Penang for shipment, and nearly all from other parts 
to Singapore. The tin mining, both as regards capital and 
labour, has been so far practically in the hands of the Chinese ; 
| only in Salangore, a few years back, a few Europeans, as either 
managers, owners, or superintendents, engaged in the business. 
One joint stock company formed at Hong Kong took lands at 
| Salangore, operated, but did not succeed, and wound up. 
| Another party, headed by an energetic, intelligent, and perse- 
vering young Scotchman, is, thanks to engineering skill, labour- 
| saving machinery and water power, more successful, though it 
was first thought they would not be able to compete with chea) 
Chinese labour. They employ Chinese labourers for any and 
everything where Chinese labour is wanted. In other parts, 
especially Larut and Perak, other Europeans have embarked in 
| the enterprise, but without success. It is on rich lowlands a 
battle between Chinese cheap labour with a simple, primitive 
mode of working, and Europeans with a civilised mode of 
operation and cheap manual labour where applicable. Tin, 
during 1884 and 1885, did not experience such violent fluctua- 
tions as did some other articles of export, the variation being 
from £103 14s. to £114 1s, 6d. per ton. From that time the 
price increased slowly and steadily, until in 1886 it reached 
£124 8s, 6d. per ton. The cause of this rise was a decrease in 
the outputs in Larut and Perak, owing to mines in operation 
becoming worked out. Fresh pits on new lands near the worked- 
out mines had to be opened and made ready for putting out the 
ore—a very heavy work. It is onty a matter of a few months 
| and very hard labour; theore once uncovered, the out-putting can 
begin, and become equal to what it was hefore—thus the price will 
gradually resume a normal figure which—under existing cireum- 
stances—stream tin mining may be taken at about £103 14s. Od, 
per ton, Stream tin is also found in the beds of creeks, rivers, 
and runs near the mountains and shallow places, and is taken up 
during dry spells of weather and washed by Chinamen, but does 
not prove remunerative. In alluvial bottom lands, where there 
are large pockets or seams, it pays. Nearly all the alluvial 
lands and swamps near rivers and not far from high hills o* 
mountains on the peninsula of Malacca, are tin-bearing, and 
many a rice field covers large fortunes. Thorough geologists, by 
first examining the rocks and different strata of the mountains, 
can easily point out in what direction near the base of a moun- 
tain stream tin is to be found, and here and there an intelligent 
Chinaman finds it sooner than scientific men. When in the pro- 
gress of time tin-bearing paying bottom lands are exhausted, the 
mountains and uplands remain in reserve for rock mining. These, 
in certain localities, are known to be rich, not only in tin, but 
in copper, galena, iron, and precious metals, A new era will then 
set in, and is dawning, if not for tin only, for gold at least; for 
in Pahang two or three mines operated by large joint stock com- 
panies with capital from England and Hong Kong are in full run. 
The value of tin exported from Malacca to the United Kingdom 
in 1884 was £1,207,360; and in 1885, £1,322,070; while that to 
the United States did not reach a quarter of those amounts. 


Turkey—Steam communication with Salonica.— Upon the 
strong recommendations of the Belgian Consuls at Salonica and 
Volo a line of steamships has been organised in Belgium to run 
monthly between Antwerp, Pirus, Volo, Smyrna, and Salonica, 
and thence back to Antwerp, touching at Volo and Pirius on 
the way. The line is formed by Belgian capitalists; and, 
although under Government patronage, is a private enterprise, 
and in no way subsidised by the State. There is no doubt here 
that this undertaking will promote Belgian trade at Salonica, 
and increase competition between Belgian and English goods in 
this market, and will also affect the British shipping trade 
between Antwerp and Salonica, as hitherto all Belgian goods 
received at that port were carried in British vessels. Recently 
a British steamer from Antwerp discharged here 320 tons of 
Belgian manufactures, composed chiefly of candles, copper, cotton 
yarn, glassware, merchant i iron, and starch, 











ASSOCIATION OF THE BIRMINGHAM STUDENTS OF THE INSTITUTION 
oF CrIvit, ENGINEERS. -- On Monday last, the 27th ult., at the 
| Colonnade Hotel, New-street, Birmingham, Mr. T. W. Arnall read 
| 2 paper upon “Blectricity applied to Tramways,” Mr. E. Pritchard, 

M, Inst, C.E., in the chair, 
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RAILWAY MATTERS. 


Tae first peteer in Brazil, the Mana line, from the 
shores of the Bay of Rio to the foot of the Orgues chain of moun- 
tains, was opened on April 30th, 1854, 


Accorp1Na to the report of the Waterford and Limerick 
Railway submitted to the shareholders on Tuesday, 28th ult., the 
total cost of locomotive power during the year was £13,561, of 
which £7823 11s. 1d. was the amount of the running expenses. 
The number of miles of railway worked by the engines was 280, and 
the total train mileage was 452,122 miles. 


Tur American Engineering and Mining Journal says 
heavy steel rail contracis recorded in our market reports last week 
and this aggregating about 120,000 tons to Eastern mills, at 
31-50 dols. a ton, are about 1°50 dols, to 2dols, a ton less than rails 
were sold at last year by the same companies, There are many 
“howls” in the newspapers concerning the immence prices our 
roads have to pay for rails, owing to the high tariff. 


In the settlement for damages by the Chatsworth 
disaster, the attorneys concerned seem, an American contemporary 
says, to have fixed upon the following scale of payment :—Husband 
killed, 2000 dols.; wife killed, 1400 dols.; son injured, 2600 dols. ; 
loss of eye, 500 dols., &c. Human life is apparently cheap in that 
section ; and, judging from the scale, it is more economical] to the 
railroad company to kill a passenger outright than it is to maim 
him. 

THERE is only one French railway company in Brazil, 
the Compagnie Générale des Chemins de Fer Brésiliens de Paris, 
which works the line from Paranagua to Curytiba, crossing the 
Sierra de Cubatao, 3000ft. above the level of the sea. Of the 3415 
miles of railway line owned by the various companies 1444 miles 
belong to companies having the interest guaranteed by the State, 
929 miles to companies whose interest is guaranteed by the various 
provinces, 997 miles to companies having no guaranteed interest, 
and 45 miles to the suburban line of Rio de Janiero. 


Truk Conference of the Delegates of the Cape Colony, 
Natal, and the Orange Free State, which has been sitting in Cape 
Town for the past three weeks, under the presidency of Sir Gordon 
Sprigg, to consider the question of the intercolonial railways and 
Customs Union, has unanimously agreed to a report recommending 
the establishment of a South African Customs Union upon detined 
lines, and also the extension of the colonial railways through the 
Free State to the Vaal River, the extension to be undertaken by 
ihe Free State Government. The report was to be published on 
March Ist. 


Tur year 1887 has been in many respects the most 
remarkable in American railroad history. According to Brad- 
street's, ‘‘it has been one of unusual prosperity for the roads. 
Traffic has throughout reached enormous proportions, and rates 
have been maintained on a paying basis, making the gross revenues 
the largest on record. At the same time, the building of new 
track also reached high-water mark, the opening of new lines and 
the transportation of construction material having also a consider- 
able influence in increasing the total of railroad revenues. Whether, 
indeed, the present year can continue to show results of this nature 
may well be doubted, and indications, indeed, particularly in the 
sections where over-expansion was most prevalent, point decidedly 
to considerable diminution in respect to earnings, 


A SPECIAL meeting of the Council of the Railway and 
Canal Traders’ Association was held on Friday last, to consider the 
Railway and Canal Traffic Bill. Lord Jersey's motion, to be made 
on the second reading of the bill, was considered, and it was 
resolved—-‘* That the Council of this Association express their 
thorough approval of the principle embodied in the motion to be 
made by the Earl of Jersey on the second reading of the bill with 
reference to undue preference, to the effect that ‘no general 
measure dealing with railway traffic can be considered satisfactory 
which does not prohibit preferential rates in favour of foreign 
imports.’” It was further resolved-—‘‘That the Council also 
desire to record their conviction that no bill will be satisfactory that 
authorises charges in respect of station terminals to be made in 
addition to the naximum rates,” 


Tus year has opened for the steel rail mills in the 
United States very differently from the last. Just at present 
nearly all the mills are shut down, with no immediate prospect of 
opening. This state of things, however, is not the result of an 
absence of demand for rails, but of a difference of opinion as to 
prices, The makers claim that present prices are too low to afford 
a reasonable profit, and want to increase them, but buyers natu- 
rally do not take the same view; and the large orders which are 
generally placed early in the year have been so far withheld, This 
has led to a sort of dead-lock for the time, but this situation cannot 
be expected to last very long. The Muilroad and Engineering 
Journal says the demand for rails for new road is, apparently, to 
be somewhat less this year than last, but the requirements for 
renewals and new work must still be large enough to afford a fair 
amount of work, 


Speakine of some failures of corrugated furnaces, the 
tailroad Gazette says: “‘ The fact that the corrugated fire-boxes of 
the Strong locomotive have been already removed after only a few 
months’ service does not prove that this system of fire-box is inappli- 
cable to locomotives, but simply that the joints of the fire-box 
must be carefully made, and in such a manner that they can be 
caulked, It is only reasonable to anticipate that more satisfactory 
results will be attained when the boilermakers have gained a little 
more experience in the application of the corrugated fire-box to 
the locomotives. The Fox corrugated flue is so very widely used 
on steamships, that it is evident that it has many advantages over 
a plain cylindrical or a stayed fire-box. Many steamers with triple 


and quadruple expansion engines are now running at pressures’ 


fully equal to those carried in any locomotive, proving that a corru- 
gated tlue will stand the pressure, and probably further trials 
under more favourable circumstances will show that it possesses 
considerable durability, even when subjected to the hard work 
required of a locomotive.” Haswell’s corrugated fire-boxes have 
been made and used with the utmost success on the Austrian State 
te for some thirty years. American locomotive builders 
break down in the matter of workmanship when they try what is 
to them a new thing. 


Exectric traction is a recognised institution in America, 
and is rapidly extending. The Hlectrical Engineer gives a list of 
those constructed. The Van De Pdle system is in use at Windsor, 
Ont., where two miles of line are in work with two cars, costing 
4 dols. per day for sixteen hours. The steam power is rented, At 
Detroit, Michigan, there are also two miles of line, but these are 
only worked for eight hours per day, at a cost of 6dols. Steam 
power here, too, is rented. At Appleton, Wis., water power is 
used. Here there are five miles of line and five cars, costing per 
day 4 dols, 50c. At Port Huron, Michigan, five miles of line with 
five cars cost 3 dols, 50c. only, the motive power being natural gas; 
Scranton, Pa., has four and a-half miles, with seven cars, costing 
7 dols., coal dust being used; Binghampton, N.Y., has five and 
a-half miles and six cars, costing 6 dols., with rented steam; Lima, 
Ohio, has four miles and six cars, costing 4 dols, crude oil being 
used ; St. Catherine’s, Ontario, has six miles and six cars, costing 
4 dols., with water power; Montgomery, Alabama, has thirteen 
miles and eighteen cars, costing 14 dols,, with water power; 
Jamaica, L.I., has six miles and ten cars. The total line worked 
on this system is thus fifty-three miles on which seventy-three cars 
are running, while sixteen and a-half miles of line to carry twenty- 
six cars are under construction, viz., Ansonia, Con., three and a-haif 
miles and four cars; Omah, Nebraska, seven miles and ten cars, 
and Dayton, O., six miles and twelve cars, 





NOTES AND MEMORANDA. 


Tur ordinary guarantee of life for Edison’s incandes- 
cent electric lamps is 600 hours, but one lamp in the Toronto Globe 
office has just gone out after a most extraordinary life. It was put 
in about the end of November, 1884, when the Edison system was 
installed in the office. It has continued burning ever since on the 
average 5} hrs. every day, six days a week—a total life of 5292 hrs. 


Tue thermometer on the morning of the 28th of Decem- 
ber, 1887, registered at the following places the following tem- 

ratures below zero as the result of a Blizzard :--Fort Buford, D.T., 
2; Bismarck, 12; Huron, 20; Yankton, 12; Des Moines, 12; 
Omaha, 14; Leavenworth, 10!; North Platte, Neb., 14; Springfield, 
Mo., 4; St. Vincent, Minn., 28; Duluth, 25; Moorhead, Minn., 20; 
St. Paul, 14; La Crosse, 16; Davenport, 10 ; Milwaukee, 0; Dodge 
City, Kan., 4; Springfield, Ill., 8 ; St. Louis, 2. 


A aatvanic battery is described by F. Friedrichs, in 
which a tube running below the cells of this battery connects each 
with a common reservoir, by the raising or lowering of which the 
fluid used can be transmitted to or removed from the cells, A tap 
attached at the end of the tube opposite the reservoir allows the 
tluid to be removed when exhausted. An advantage claimed over 
other batteries is, that spontaneous evaporation of the liquid and 
———— crystallisation of salts when the battery is not in use, 
is avoided. 


Ara recent meeting of the Royal Society a paper was 
read by Mr. Albert Campbell on the change in the thermo-electric 
roperties of tin at its melting point. While the tin is solid its 
ine on the thermo-electric diagram is inclined upwards. Liquefac- 
tion occurs before the line reaches that of iron. At this point the 
direction of the line changes and becomes nearly identical with 
that of iron. Thus the ‘‘specific heat of electricity” in tin changes 
sign at the melting point. This shows that the loosening of mole- 
cular attraction, which occurs at the melting point, produces the 
same effect in tin as is produced in iron, while still solid, at the 
higher of the two temperatures at which its magnetic and other 
properties suddenly alter. 


A STANDARD test in Prussia for determining whether 
the volume of a cement remains constant on hardening is:—Cement 
is mixed with water to the consistency of a thick cream, and formed 
into a thin cake on either a glass or metal plate, or a roofing tile 
saturated with water. After setting, the cake and plate are placed 
under water and there allowed to harden, when any change in the 
volume of the cement is indicated in the course of a day or so by 
the crumpling of the cake or cracking occurring at its edges. A 
more severe test consists in allowing a cake of the cement formed as 
above, ona glass plate, to harden for a period of twenty-three hours 
in air, and then placing it in boiling water, when any tendency of 
the cake to crack at the edges or crumple is shown in from ten to 
sixty minutes. 


Tue coldest spot yet found on the face of the earth, ac- 
cording to Russian climatic observations, is Werchojansk, Siberia. 
The Russian weather observing system is the most extensive on the 
globe, and embraces remarkable climatic contrasts. It has two 
principal observatories, and 255 subordinate stations, and its latest 
report gives rainfall observations for 650 localities. Many of the 
stations have lately been added, and one of these is Werchojansk. 
The mean temperature at that spot for the year 1885 was 2-9 deg. 
below zero (29°1 deg. Fah.). For January and December it was 
62°9 deg. below, and for July it rose to 60‘6 above zero, The lowest 
temperature in July was 39°2 deg. above zero, while in January a 
fall to 88°6 deg. below zero was experienced. Werchojansk is in 
latitude 67 deg. 34’ N., longitude 133 deg, 51’ E. 


A paper on “The Price of the Factor of Safety in 
Lightning Rods,” was read at a recent meeting of the Physical 
Society, by Professor S. P. Thompson. It is here shown upon 
certain assumptions that the safety against fusion varies as, total 


cost x —/* , where Jf = temperature of fusion of material above 


pd ee 
atmosphere, s= specific thermal capacity, p= specific electric 
resistance, ¢ = density, = cost in pence per lb., and /= length of 
the conductor. If the total cost and length are supposed to be 
given, the factor of safety = ok : 
dk 
has the greatest factor of safety, being more than four times that 
of copper. Such being the case, the author thinks it desirable that 
the report of the Lightning Rod Conference be reconsidered. 


Ture Chemical Journal of Niirenberg relates a case of 
all the workpeople engaged in the melting department of a factory 
there becoming ill under all the symptoms of chronic mercurialism. 
Analyses showed that the tin employed was the cause of the 
mercurial poisoning, for it contained 1°3 per cent. of quicksilver. 
All the blocks of tin in a considerable stock showed an equal 
quantity of that metal. These blocks of tin all bore the well-known 
trade mark “‘ Lamm” upon them, and the stamp of the firm of 
S. A. Stone and Son, Meltwell. It is a remarkable circumstance 
to find so considerable a quantity of quicksilver in tin—provided it 
is not accounted for by supposing that tin foil, perhaps emanating 
from a looting-glass factory, where the tin used is always accom- 
panied with quicksilver, has been cast into blocks, in order to take 
advantage of the present high prices, and brought into the marlzet 
by some unauthorised pcrsons under a celebrated trade mark in 
a fraudulent manner. The law courts are instituting an inquiry 
into the matter. 


THE mean rainfall for the whole of the British Islands 
during 1887 was only 25-8in., whereas the mean for the twenty-two 
years 1866 to 1887 was 35-3in., so that there is a deficiency of 
nearly 10in. over the whole area of the British Islands, or 27 per 
cent, less than usual, In the wheat-producing districts, which 
comprise the east of England and Scotland, the south of England, 
and the Midland Counties, the fall during 1887 was 2lin., and the 
average value for twenty-two years is 28‘Sin., showing a deficiency 
in these parts of the kingdom of 7-5in., or 26 per cent. less than 
usual, In the principal grazing districts, which comprise the west 
of England and Scotland, as well as Ireland, the fall in 1887 was 
30°5in., and the value for the twenty-two years is 42-0in., showing 
a deficiency of 11‘5in., or 27 per cent. less than the average. In 
the north-west of England the rainfall for 1887 was caly ete. 
which is 157in. or 39 per cent. less than the average, and in the 
south-west of England the fall was 28-3in., which is 16-Gin., or 37 
per cent. less than usual, 


Of the common metals iron 


AN interesting paper issued by the Russian Ministry of 
the Interior states that the yearly average number of foreigners 
arriving in Russia is over 800,000, and of those who leave the 
country 750,000. Exact statistics of the years 1872-81 have been 
kept, and it appears that during these ten years 9,458,132 foreigners 
arrived and 8,025,198 departed. The nine and a-half millions of 
arrivals are thus classified :—Germans come first with 4,871,571; 
then Austrians, 1,305,133; Persian subjects number 255,207 ; 
French, 122,771 ; Turkish subjects, 70,387 ; Roumanians, Bulga- 
rians, and Servians, 41,878; English, 20,691; Italians, 17,359 ; 
Greeks, 14,885; and all other nationalities, 120,638. In recent 
years most of the foreigners who have settled in Russia have chosen 
as their place of residence the western and Baltic provinces, the 
two capitals, and the larger towns on the Volga. The German 
population of Russia, who remain German subjects, is found chiefly 
in St. Petersburg, Reval, Moscow, and Nijni-Novgorod ; the French 
in Warsaw, St. Petersburg, Moscow, Kiev, and Odessa ; Austrian 
subjects in Kamenitz-Podoisk, Volhynia, and Kiev ; Greeks, 'Turks, 
and Italians in Odessa and in all the towns of the Crimea and of 
the Caucasus ; the English settle near their native element in the 

orts ; and a few citizens of the United States live in St. Peters- 
lone and Odessa, 





MISCELLANEA. 


A Boarp or Traber report under the Boiler Explosions 
Act has been published on the explosion of a portable engine in 
Herefordshire. The cause of the explosion appears to be the in- 
competence of the attendant, or, in other words, the sticking of 
the safety valve. The engine was made by Messrs. Tuxford and 
Sons, of Boston, in 1859, and was thus in its twenty-ninth year, 
and might have been at work many years more if it had been in 
good hands, 


TuE Duke and Duchess of Connaught visited recently 
the Reay paper mills, Poona, Bombay. They were much interested 
with everything, and especially with the large Corliss engine, which 
drives the heavy machinery of the mill. They spenta considerable 
time in the engine-room, as the Duke wished the engineer to take 
diagrams and explain the indicator to the Duchess, in which she 
expressed much interest. The engine was built by Messrs. Douglas 
and Grant, Kirkcaldy. 


An American paper says :—“A stone embankment, 
constituting an extension of a dam at Glen Cove, erected twenty- 
three years ago, was carried away on February 5th by the com- 
bined effect of ice and freshet, doing no great damage. The dam 
itself, which is some 20ft. higher, stood all right, furnishing 
another instance of a common tendency in such work to make the 
main part of the structure more secure than the lower and appa- 
rently less dangerous parts.” 


A portion of the Bromford Ironworks, West Bromwich, 
formerly belonging to Messrs. Dawes, has now been re-started. The 
boilers and plant having been overhauled, twenty-two puddling 
furnaces, giving employment to a hundred and twenty men, were 
put in operation; and very shortly another forge, comprising six- 
teen furnaces, will also be set going. Two or three of the mills 
will be re-started when a stock of puddled iron has been manu- 
factured. Ultimately four mills are to work. 


THE summer meeting of the Institution of Mechanical 
Engineers will this year be held in Dublin, an interval of twenty- 
three years having elapsed since the previous meeting in the capital 
of Ireland. The Provost and Senior Fellows of Trinity College 
have obligingly offered every facility and accommodation in their 
power, and the members will thus enjoy a renewal of the hospitable 
reception which was accorded them on the occasion of their former 
visit. The meeting will commence on Tuesday, July 31st, and will 
last four days. 


THE manufacture of basic slag manure is proceeding 
steadily, and a much larger market might be found for steelworks’ 
waste if greater quantities could be readily ground. The Stafford- 
shire Steel Company have now three grinding mills at work turning 
out 200 tons per week, and the heavy stock which was laid in 
during the autumn months is now going off rapidly to the order of 
London fertilising contractors, The selling price to the local agri- 
culturists is 40s. to 45s, per ton, as against 55s, or 60s., which has 
to be paid for phosphates. 


In reply to a question in the House, on the 23rd ult., by 
Mr. Barclay, Sir M. Hicks Beach, the President of the Board of 
Trade, said:—‘‘Since the passing of the Electric Lighting Act 
fifty-nine provisional orders and tive licences have been granted 
to companies, and fifteen provisional orders and two licences to 
local authorities. The Board of Trade are not aware of any case 
in which the powers obtained are now being exercised. It is not 
possible to express an opinion as to the reasons which may have 
led to this result within the limits of a reply toa question, A bill 
to amend the Act has been introduced in another place, on which 
the views of the Government will be stated and the issues fully 
discussed.” 


Tue Copenhagen harbour authorities are making great 
progress on their two new harbours, commenced in 1883, to be 
finished in 1891. The large harbour will be 1200ft. long, 600ft. 
broad, and uniform depth 24ft., having a quay extending to the 
town, 800ft. east of the present shore. The small harbour already 
finished has an area of 115,000 square feet with a depth of 12ft.; 
protected on the north and east by a strong solid pier. The 
entrance to the harbours will be 400tt. wide, decreasing to 200ft. 
with a large lighthouse on each side. ‘The number of hands 
employed is 300 in summer, 100 in winter, and a number of steam 
dredgers ; the earth, discharged into lighters, landed, and transported 
in tip-cars on rails, is used for the levelling of various places in the 
neighbourhood. 


Ir is the intention of the Society of Arts to hold a con- 
ference in May next on the subject of canals and inland navigation. 
In the year 1885 an international conference on the subject was held 
at Brussels, and in the following year there was one at Vienna. The 
third meeting is to be this year at Frankfort. It is not, however, 
proposed that the Society of Arts conference should be of an inter- 
national character, as naturally the canals of this country are 
not in any way dependent on or connected with those of other 
countries. Amongst the subjects set down for discussion are 
included the history of canals in Great Britain, the engineering of 
canals, the present condition of canal navigation, with suggestions 
for its improvement, the connection between canals and railways 
tariffs, costs of carriage, &c. It is also proposed to include in the 
proceedings some account of the canal systems of foreign countries, 
and the Committee have already been promised several papers on 
this head. Further information as to the details of the arrange- 
ments may be obtained from the Secretary of the Society of Arts, 


In Indiana there has been a great drought, the rain-fall 
being 7in. below the average. Our American advices states that :-- 
“There are severe apprehensions of a coal famine here and at Louis-* 
ville. The bad effectsof the long droughtare being felt ina new form. 
The Ohio river is almost dry, and the question of fuel supply along 
its entire line is alarming the people. A regular famine is close 
upon the falls cities. The railways are doing their best to better 
this condition of things, but will hardly be able to avert the danger. 
In Louisville numbers of factories are preparing to stop. Some, 
indeed, have already done so, and if the river does not rise soon 
there will be something like a general suspension of industries about 
the falls of the Ohio. The Indiana mines are worked to their utmost 
capacity, but the coal is inferior and insufficient in quantity. Louis- 
ville is being supplied as well as possible by the Louisville and Nash- 
Railway. For once the roads are doing a good thing. They refuse 
to allow dealers to raise prices of railroad coal. Wood is scarce 
and high, and people are not prepared to use it. There is consider- 
able anxiety over the prospects of a veritable coal famine.” 


Ata meeting of the Manchester Association of Engineers, 
held onSaturday evening last, the president, Mr. 8. Dixon, presiding, 
an interesting paper was contributed by Mr. L. B, Wells, C.E., of 
Goole, on the Anderton hydraulic lift on the river Weaver. Mr. 
Wells, in giving an exhaustive and lengthy history of the lift, said 
it had been visited by engineers from nearly all European countries. 
He was glad to see that the example set at Anderton had at length 
been followed elsewhere, for he thought it self-evident that under 
many conditions, and especially if an entirely new waterway had 
to be laid out, the system of hydraulic lifts would be found superior 
in every way to any other system hitherto adopted for raising 
vessels, Mr. Ashbury, in moving a vote of thanks to Mr. . Wells, 
said the lift was a great example of what mechanical engineering 
could do, and it had excited world-wide interest. In the course of 
thirteen years it had been copied in various parts of the world, and 
in one recently erected in Belgium boats of 400 tons weight could 
be lifted. They would also socn see an increased application of the 
principle in the case of the Manchester Ship Canal. The President 
seconded the vote, which was heartily accorded. In his reply, Mr. 


Wells passed a high encomium upon the association and the work 
it performs, : 
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(For description see page 175 ) 
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A. C. (Dewsbury).—No. 

G. 8. H. (Bristol).— What is the nature of your invention, and when, where, 
and how much has it been tried ? 

C.—We do not quite understand your question. We suppose, however, 
that what you want to know is the capacity of the air pump as compared 
with the cylinder, With jet condensers the air pump, if single-acting. 
should have one-eighth the capacity of the cylinder ; that ia to say, it should 
be half the diameter and half the stroke. If it is double-acting, then it 
should have a capacity of one-sixteenth that of the cylinder, If the engine 
is compound the large cylinder only is to be considered, ; 

Mitt Owner.—An iron gas pipe will make an excellent lightning conductor, 
provided it is large enough and is properly connected with the earth. The 
best way of doing this is to take it into the engine pond. Lightning has no 
preference for copper over iron. The advantage of copper is that less than 
one-half the thickness of conductor will suffice. Thus an iron pipe might 
be fused, when a copper tube would not. We should say that a half-inch 
gas pipe would effectually protect a chimney, but a one-inch pipe would be 
better, Great care should he taken to have clean metal to metal connections 
betoreen the different lenaths. 

8. J. (London-road).— Your sketch shows a very old device, which has, if we 
are nat mistaken, been patented more than once. It is quite impossible to 
calculate with any accuracy what you want, because the balancing action 
varies with every position of the inclined faces. The balance weight will 
act as though its leverage extended from the centre on which the frame turns, 
in a horizontal line to the point where a vertical, drawn through the 
centre of gravity of the balance weight, cuts thia horizontal line. The 
resistance of the water depends altogether on the rapidity with which the 
surface is drawn through it. You can try this for yourself with an oar. 


ROSE CUT NAILS. 
(To the Editor of The Engineer.) 
Str,—Can any of your readers give me the name and address of makers 
of the patent rose steel cut nails? E. D. 
Reading, February 28th. 


LAUNCHING WEIGHTS. 
(To the Editor of The Engineer.) 

S1r,—I shall esteem it a favour if any reader can kindly tell me (1) the 
launching weight of the Great Eastern; (2) the same for the Victoria 
ironclad, launched at Armstrong's, Newcastle, in May last. J. R. 

February 28th. 


HYDRAULIC PRESSES. 
(To the Editor of The Engineer.) 

Sir,—In reply to “‘ Hydraulic’s ” query in your issue of 24th inst., I 
think the reason why the lower or smallest ram overcomes the upper and 
largest, and drives it back about }in., is because the lower ram is pressed 
by a greater ‘‘ head " than the upper, i.e., the common pressure by excess 
of area of large ram does not compensate for the pressure due to excess of 
head on small ram, thus exemplifying ‘‘the hydrostatic paradox.” I 
should say the pressure is not high in ‘‘ Hydraulic’s ” case, and probably 
the strokes are long. R. Hartianp. 

19, Merchant's Quay, Cork, February 29th. 
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MEETINGS NEXT WEEE. 


Tae Institution oF Crvit Encineers.—Tuesday, March 6th, at 8 p.m.: 
Ordinary meeting. Papers to be further di d:—{1) “* Mang: in 
its Application to Metallurgy” and (2) “Some Novel Properties of Iron 
and Manganese,” by R. A. Hadfield, Assoc. M. Inst. C.E. At this meet- 
ing the monthly ballot for new Members will take place. Friday, March 
9th, at 7.30 p.m.: Students’ meeting. Paper to be read:—‘‘The Preven- 
tion and Extinction of Fires,” by Alfred Chatterton, B.Sc., Stud. I.C.E. 


Society or Encrncers.—Monday, March 5th, at the Westminster Town 
Hall, at 7.30 pm.: Ordinary meeting. Paper to be read:—‘* The Effect 
of Sea Water on Portland Cement,” by Henry Faija, M. Inst. C E., of 
which the following is a synopsis :—The concrete Sion at Aberdeen— 
Reports and analyses, determining cause of failure to be the chemical 
action of the sea water on the cement—Experiments and analyses by 
the author, showing that sea water has no deleterious action on good and 
properly used Portland cement—Comparative experiments on the use of 
cement in sea and in fresh water—* Plastic ” or ‘‘ re-set” concrete—Some 
cement tests—Probable cause of failure. 

Roya InstitutT1Ion.—To-morrow (Saturday), at 3 p.m.: ‘‘ Experimental 
Optics” by Lord Rayleigh. Monday. 5th inst., at 5 p.m.: General 
monthly meeting. Tuesday, 6th inst, at 3 p.m.: ‘Before and After 
Darwin,” by G. J. Romanes, Thursday, 8th inst., at 3 p.m.: ‘‘ Micro- 
scopical Work on the Least and Simplest Forms of Life,” by the Rev. 
W. H. Dallinger. Friday, 9th inst, at 9 p.m.: “8S, T. Coleridge,” by 
Leslie Stephen. 

Society oF ArTs.—Monday, March 5th, at 8 p.m.: Cantor lectures, 
“The Modern Microscope,” by John Mayall. jun. Tuesday, March 6th, 
at 8 p.m.: Foreign and Colonial Section. ‘‘ South African Goldfields,” by 
W. H. Penning, F.G.8.; Colonel A. C. Hamilton, R.E., Member of the 
Council, will preside. Wednesday. March 7th, at 8 p.m.: Ordinary 
meeting. ‘‘ Framework Knitting,” by W. T. Rowlett. 

Society oF TELEGRAPH ENGINEERS AND ELecTrRictans.— Thursday, 
March 8th, at8 p.m ‘The Present State of Fire Telegraphy,” by R. von 
Fischer Treuenfeld, Member. 

Liverpoot Enoinrertna Socrery.—The fifth meeti1 g will be held in 
the Royal Institution, Colquitt-street, on Wednesday. March 7th, at 
8 pm. Mr. J. H. T. Turner, Assoc. M. Inst. C.E., will read a paper, 
entitled ‘‘ Filtration ef Sewage " dealing with some aspects of the ques- 
tion of sewage irrigation as practised in Great Britain and abroad. 
Special consideration will be paid to the question of the area of irrigated 
land in proportion to population, and to the purity of the resulting 
effluent. 








DEATHS. 
On the 24th ult., at The Cottage. Langland, Mumbles, near Swansea, 
CHRISTOPHER JAMES Brock, aged thirty-eight years. 
On the 23rd ult.. at Dunstall Lodge, Kensington, in the seventy-second 
year of his age, Srurces Meek, C.E., younger son of the late Richard 
Meek, of Dunstall Hall, Staffordshire. 
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INDIAN COAST SURVEYS. 


TuE loss, some time back, of the Peninsula and Oriental 
Steam Navigation Company’s steamer Indus on a shoal off 
Mullativoe, on the east coast of Ceylon, caused the subject 
of the present condition of the charts on which are laid 
down the dangers to navigation in that part of the world 
to be much discussed, and led to the impugning of their 
accuracy. So long as there exist grounds to doubt the 
trustworthiness of these guides to mariners, so long must 
it remain doubtful as to how far responsibility can with 
fairness be imposed on captains who may be so unfortu- 
nate as to lose the vessels entrusted to their command. 
We have before referred to the particular dangers of 
the Indian coasts, and to the circumstances which necessi- 
tate their constant re-survey. It is over fifty years, we 
believe, since Captain Franklin, of the Royal Navy, 
undertook that systematic examination of the Indian 
littorals which led to the preparation and distribution of 
the charts which bore his name. During that period the 
changes in the natural features of the shores, both of 
India and Ceylon, have been very great. Fresh coral 
banks have been formed, and others which had previous 
existence, but which offered then no dangerous impedi- 
ment to the safe passage of ships over them, have been 
added to by the constant operations of the coral insect 
until they no longer possess that quality of safety. To 
these factors of danger must be added the rapidly accumu- 
lating deposits of detritus which the larger rivers of 
India bring down in their long course from the uplands 
of that continent; deposits which doubtless led to the 
recent loss of a ship off the harbour of Negapatam, 
on the south-eastern coast. Since Captain Franklin 
made his surveys, there appears to have been a dis- 
position to “rest and be thankful” with regard to 
further examination. We do not say that duty has been 
altogether neglected; but surveys have been undertaken 
only in a desultory manner, and not after that systematic 
fashion which the changes of a period of fifty years 
necessitate. It is only, apparently, when a loss such as 
that of the Indus occurs, that an effort is made towards 
ascertaining the extent of those changes, and then that 
effort is more or less exclusively confined to the immediate 
neighbourhood of the spot at which the peril has become 
known. 

Apart from some examinations conducted at intervals 
by the surveying vessels of the Bombay Marine—as the 
naval establishment of the old East India Company was 
termed—we are aware of but little endeavour made to 
keep abreast with the demand for greater accuracy in the 
charts of the Indian coast. About the years 1859 to 1861 
H M.S. Cyclops, the first paddle-wheel war vessel, we 
believe, that was constructed for the Royal Navy, was for 
some time engaged upon detached re-surveys; but since 
that date, and until very recently, we have heard of no 
vessel being in special commission to undertake even that 
limited duty. Now, a lapse of twenty-five or twenty-six 





years may, and is almost certain to, produce changes which, 
unless ascertained and properly notified, are almost certain 
sooner or later to bring about disaster. We have seen 
how one such change in the Mullativoe shoal has so 
operated. That shoal isin almost immediate proximity to 
the great naval station of Trincomalee, and it might 
naturally have been supposed therefore that the naval 
authorities could hardly have failed to have been cognisant 
of the alteration which had taken place in its formation. 
It has, indeed, been alleged that they knew all 
about it, and that the charts issued to the naval 
commanders marked the alteration. But, if that be the 
case, there would appear to have been extraordinary and 
culpable remissness in the absence of any steps being 
simultaneously taken to convey the knowledge acquired 
to the masters of ships generally. It is true that notifi- 
cation is very frequently made in the Indian Gazettes of 
such changes as may from time to time be discovered ; 
but we fail to hear that when these are ascertained it has 
followed that the charts, which have been so super- 
seded, have been withdrawn from issue and amended 
maps substituted. The result is that, having received no 
notification of the facts save through the agency of the 
Gazettes—which may not unreadily be overlooked—masters 
of ships are continuing to navigate on the basis of charts 
which have become utterly untrustworthy. If it be 
argued that compulsory substitution in each such case 
would involve heavy expense, we can only say 
that that expense must be ridiculously trifling as com- 
pared with the loss which must arise from the destruc- 
tion of a single ship which may have been led astray. 

Our attention has been recently directed anew to 
this subject by the fact that H.M.S. Flying Fish 
has recently removed four reported dangers from the 
charts of our Indian coasts. That these existed at the 
time those charts were prepared we cannot in the least 
doubt. That they should now be non-existent lends 
cogency to our assertion that the natural features in that 
part of the world undergo constant and rapid changes. 
Besides, it is but reasouable to conclude that if accumula- 
tion disappears, it is possibly only to make itself apparent 
elsewhere in the neighbourhood. It does not seem, how- 
ever, so far as our information extends, that the locality of 
dangers so transferred has been discovered and reported. 
Now, when the new channel was dredged in 1859-60 to 
afford access to the harbour of Jaffna, at the northern 
extremity of Ceylon, it was found that the work was a 
wasted one, because—as so often happens in such cases— 
the increased current, due to the deepening of the new 
cut, had caused the formation of a fresh bar to the sea- 
ward of that dredged. We cannot learn that this fresh 
obstruction has ever been surveyed, or that its dangers 
have been notified upon any of the charts issued since 
the date above named. The isolated instances it is 
within our power to quote justify both the suspicion that 
they are but a few out of the many, and at the same 
time our demand that a thorough and systematic 1e- 
survey of the Indian coasts should be without further 
delay udertaken. 


DO MARINE BOILERS SUPPLY WET STEAM? 

Ir is now thoroughly understood that in the prevention 
of condensation inthe cylinders of asteam engine lies almost 
the only hope of further augmenting economy. Not only 
is this true; it is also certain that by preventing internal 
condensation not a little but a considerable loss would be 
avoided. The mode of action of steam in, say, a triple- 
expansion engine, is very curious. It is entirely different 
from that of any other working fluid, such as gas or air, 
and it has little or nothing in common with the theoretical 
action of the idea] fluid as elaborated by the mathema- 
tician and the physicist. We published last week a most 
instructive set of diagrams sent to us by Mr. Mudd, of the 
Central Engineering Works, West Hartlepool, and our 
readers are, we think, indebted to him for the courtesy 
with which he has supplied valuable information. An 
inspection of these diagrams will show that while the 
first cylinder plays to a considerable extent the part of a 
condenser, all the other cylinders are more or less boilers. 
In them the water produced in the first cylinder is to a 
greater or less degree re-converted into steam, and we may 
well ask, Whence comes the heat required to accomplish 
thistask? Mr. Mudd—no doubt in part rightly—attributes 
the re-evaporation to the jacketting of the intermediate 
receivers; but there is more at work than this, and there 
are certain forces in operation which are not yet under- 
stood. Nothing is more easy than to write glibly about 
Carnot’s theorem, and heat-trap action, and range of 
temperature, and so on; but all such lucubrations leave 
the practical problem where it was and unsolved. Mr. 
Mudd’s diagrams furnish food for thought, and constitute 
in some respects a puzzle which nothing but further 
investigation can unravel. 

Let us try and trace the action of a pound of steam in 
a triple expansion engine. The pressure we shall take at 
175 lb. absolute = 150 Ib. apparent. Our pound of steam 
will have a temperature of 371 deg. Fah. Its total heat 
from water at 32 deg. will be 11944 deg. Its volume 
will be 2°56 cubic feet, and it will occupy the space of 
159lb. of water. If now 10 per cent. of this steam is 
condensed in a cylinder, we shall have left O‘91lb. of 
steam and 0°1 of a pound of water, and the total heat in 
the two measured in thermal units will be, omitting 
fractions, 1075 units in the steam and 37 in the water, or 
together 1112. The difference between this and 1194, or 
82 units, has gone to raise the temperature of the metal 
of the cylinder. We then have 0°1 lb. of water and ‘9 lb. 
of steam, and the metal of the cylinder all at the same 
temperature ; and matters would thus remain for ever, 
unless the conditions were altered. All the separate 
bodies, that is to say, the steam, the water, and the 
metal, being at the same sensible temperature, no inter- 
change of heat can take place. As, however, the piston 
goes on moving, the conditions are altered in the sense 
that the pressure falls. The sensible temperature of the 
steam will also fall, because more heat becomes—to use a 
popular though misleading phrase—latent. The moment 
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the water is relieved of pressure it begins to boil, or is 
reconverted into steam. Let us take any pressure less the 
initial pressure, say 501b. apparent or 651]b. absolute. 
The temperature will be 298 deg., and our 0:1 lb. of 
water in falling to this can part with 37 — 29°8 = 7:2 
units, which will suffice to convert into steam about ‘O081b. 
of water. In the same way we might go on to calculate 
for any other pressure and temperature; we should always 
find that the possible re-evaporation must fall very far 
below the possible condensation, as is indeed obvious, 
because the heat taken from the steam in the first instance 
by transmission to the metal of the cylinder is so far lost. 
The total initial number of thermal units in 1 1b. of steam 
was, as we have seen, 1194°4. Of this there were lost 
119°4 units, and no matter what changes in temperature 
and pressure take place in a practical engine, an entire 
pound of steam cannot he had again unless this heat is 
returned; which all comes to this, that we cannot have 
complete re-evaporation unless the metal of the cylinder 
gives back the heat which it had received. 

Now so far we have spoken of a single cylinder, and 
there is with a single cylinder no difficulty in under- 
standing how the interchange of heat between the steam 
and the metal and the water can take place. But how 
are we to explain what certainly goes on ina triple expan- 
sion engine? Let us look at Mr. Mudd’s diagrams, and it 
will be found that they are all larger than they would 
be if he had had nothing to deal with but steam, 
instead of a mixture of steam and water. Mr. Mudd 
explains this by assuming that the water, which must be 
present or the diagrams could not be what they are, comes 
over from the boiler either as sensible or insensible 
priming; and that the re-evaporation is due to the in- 
fluence of the jackets on the intermediate receivers. But 
it so happens that a similar action, although not so 
marked in amount, takes place in engines the inter- 
mediate receviers of which are not jacketted. Very 
considerable quantities of water are found in the high- 
pressure cylinder, while in the third or low-pressure 
cylinder the steam works perfectly dry. There is of 
course only one hypothesis which is even colourably suffi- 
cient to account for the phenomena, namely, that during 
the exhaust stroke of the high-pressure piston all the 
heat taken out of the steam to begin with is returned to it. 
But it is always taken for granted that while steam only 
enters the first cvlinder, a mixture of steam and water 
leaves it. If this be s», for the reasons we have given 
already, steam and water must remain to the end of the 
chapter in engines without jacketted receivers, or jackets 
on the low-pressure cylinders, and nothing like that perfect 
re-evaporation which apparently actually does take place 
during the progressof the working tluid through the engine 
could occur. Furthermore, if we assume that a mixture 
of steam and water can leave the first cylinder, then it 
follows that the high-pressure cylinder must be storing up 
heat. Putting on one side for the moment the influence 


of a jacket on one hand and of radiation on the other, it | 


is clear that condensation cannot amount to more than re- 
evaporation, so that in so far as internal changes of tem- 
perature and transfers of heat are concerned, the cylinder 
must always restore to the steam during the exhaust all 
the heat that it took from it during admission. This 
seems to be perfectly logical and clear. There is no 
hypothesis by which we can escape from the conviction 
that the re-evaporation which occurs during the exhaust 
is the precise measure of the condensation which will take 
place during the admission on the next stroke. When, 
however, we come to compare this with facts, we find also 
that water always comes away from the high-pressure 
cylinder and passes into the next cylinder. It is only 
necessary to glance at Mr. Mudd’s diagrams to find the 
proof of this. The bulging of the expansion line in the 
diagram of the second cylinder shows that there was much 
water present. If this water came over originally as 
steam, what became of the latent heat which it lost? The 
cylinders are jacketted, and we shall have to add the steam 
condensed in the jacket to that in the cylinders to get at 
the whole heat lost. What has become of it? It cannot 
be stored in the metal of the cylinders. The only con- 
clusion is that the water found in the second or third 
cylinder is not the result of actual condensation, but that 
it has come over to the cylinders direct from the boiler, 
which supplies not dry saturated steam but a mixture of 
steam and water; and that, furthermore, the water is 
present in far larger quantity than is commonly supposed. 
If this be true then we have an explanation of the 
mystery of the triple-expansion engine, namely, the appa- 
rently enormous initial cylinder condensation. But, on 
the other hand, it will certainly be startling news fora large 
numberof engineers to be told that the marine boiler instead 
of supplying fairly dry, furnishes extremely wet steam. 
It may well be, however, that the modern high-pressure 
boiler is no worse in this respect than its predecessors. 
A pound of steam at 30 1b. pressure apparent, or 45 Ib. 
absolute, occupies a space of 9°18 cubic feet, or 572 times 
as much as that occupied by a pound of water. But a 
pound of steam at 1751b. absolute occupies only 2°56 
cubic feet, or little more than one-fourth of that filled by 
the low-pressure steam. Now, if the weight of water 
present is the same in both cases, it will appear to be 
nearly four times as great with the high as with the low- 
pressure steam, because it is diffused through so much 
smaller a bulk of fiuid, and is found in a smaller cylinder. 

But we are still face to face with the difficulty that, no 
matter where the water comes from that is found in the 
first cylinder, it is got rid of before it leaves the last 
cylinder; and this can only be the result of the supply of 
heat from some external source. Can it be shown that 
the influence of a jacket on the first cylinder, or first and 
second cylinder only, can extend to the unjacketted low- 
pressure cylinder as well? 








WATER SUPPLY PROSPECTS FOR 1888. 
CoNSIDERABLE uneasiness exists in many parts of England as 
to the prospects of the water supply for the coming summer; 
and it must be admitted that at present the outlook is far from 





reassuring. Last summer there were few country districts in 
the midland and southern counties which did not suffer severely 
from scarcity of water; while large towns like Liverpool and 
Manchester were brought within measurable distance of an 
absolute water famine. This scarcity is accounted for by the 
fact that last year’s rainfall over the British Islands was 27 per 
cent. below the average. Even in Scotland this abnorimal 
dryness produced inconvenience in several towns—probably, 
however, more from reckless waste of supplies during the early 
part of the season than from any actual scarcity of water. In 
one town, where the long-continued drought compelled the 
authorities to set their house in order, it was found that water 
was being passed through the meter at the rate of nearly 
eighty gallons per head of population. In view of the coming 
exhibition at Glasgow, it is satisfactory to know that, with 
the most ordinary precautions, the water supply of that 
city will easily be able to meet all demands, even with 
a drier season than that of last year. To return to the case of 
the large English towns. Down to the middle of February the 
deficiency of rainfall over England for the present year was 
about 80 per cent. At the same time Liverpool had only, in 
round numbers, 1000 million gallons in store at Rivington, as 
against 3700 millions last year. Manchester was worse off by 
2000 million gallons, or ten weeks’ supply, than in February, 
1887. The Sheffield reservoirs at Darwen contained less than 
half the usual quantity for the time of year. Liverpool is not 
now altogether dependent on the Rivington supply; but in 
Sheffield the deficiency of water is aggravated by the numerous 
cases of lead poisoning which occur when the reservoirs become 
unusually low. The deep snow which lately fell all over England 
will give sume relief; but it is clear that, unless the coming 
spring is abnormally wet, a crisis of the most serious kind can 
only be averted by the exercise of the utmost thrift on the part 
of both water companies and water consumers in the towns 
named, and many smaller centres of population. According 
to Sir Robert Rawlinson, the preseut state of matters 
results from the fact that works for water supply have 
generally been carried out from calculations based on 
averages, instead of extremes of rainfall, This is probably 
correct ; but there can be no doubt that a long continuance of 
wet seasons, affording at all times a sufficient supply, has in 
many cases lulled the authorities into a false security, and 
blinded them to the continually growing consumption, How- 
ever, the large towns are now thoroughly awake. Manchester 
is bringing water from the Cumberland Lakes, as proposed by 
Sir Robert Rawlinson as far back as 1846, and Liverpool is 
securing an ample supply from the mountains of North Wales. 
Numerous small towns and villages are also showing their 
anxiety to improve their position in this re-pect, and water- 
works’ schemes of all kinds are being canvassed. London and 
sirmingham, both relying on a mixed supply of river and deep- 
well water, passed creditably through the ordeal of last year’s 
drought ; but apart from the questionable quality of some of 
the river water, it remains to be seen—supposing a continuance 
of existing meteorological conditions--whether they will be 
equally fortunate during next summer and autumn. 


CONNECTION BETWEEN THE TRIGONOMETRICAL SURVEYS OF 
INDIA AND CEYLON, 


Ir has only been found practicable toconnect the Grand Surveys 
of India with those of Ceylon during the last month or so, and 
the completion of the jatter is a satisfactory complement to the 
system of triangulation made of the adjacent continent. The 
Indian Government had established the trigonometrical point of 
its survey on the island of Delft off the north-western coast of 
Ceylon as far back as the year 1876, but adverse times in the 
last-named colony had retarded corresponding work being 
undertaken there until the beginning of 1885. The last of the 
observations required has only just now been completed, and 
the network of triangles throughout the two Survey systems has 
now been finally joined. There yet remains to be done the 
reduction of the observations made, and this must necessarily be 
a work of some months. It will be interesting to learn at its 
conclusion if the two systems have been united without appreci- 
able divergence being found. The utmost care hes been taken 
by the Surveyor-General of Ceylon, Colonel Clarke, of the Royal 
Engineers, to insure accuracy in the observations made, and if 
they result—as we have every guarantee that they will do 
in the high reputation of the officer just named—in establish- 
ing the connection without error, there will have been com- 
pleted a chain of triangulation extending from Asiatic Russia in 
the North to Dondra Head, the extreme point of Ceylon, in 
the South. The task undertaken by Colonel Clarke has 
not been an easy one, owing to the peculiar natural features 
of a vast stretch of the country through which observa- 
tions had to be taken to join hands—so to speak — with 
the trigonometrical stations of the Indian Survey on 
the island of Delft. The whole of this area is exceedingly 
flat. There is not a single elevated point throughout it from 
which the surveyor chietiy responsible for the execution of the 
work, Mr. S. J. C. More, of the Ceyion Survey Department, 
could obtain sights. In order, therefore, to overcome this defi- 
ciency, elevated stages, varying from 40ft. to 70ft. in height, 
had to be erected for every observation to be made, and the 
observed signals had to be raised as much as 140ft. from the 
ground level, in order to clear the obstruction offered by the 
high forest which covers the country worked through. The 
uncertain climate of the sea coast necessitated often many days 
of disappointed watching before the flash of the heliostat could 
be seen, and many miles of forest had to be cut through to lay 
bare each obscured signal and permit of the flashed ray reaching 
the observing instrument. As the Survey approached more 
closely to the coast line, the use of the wooden stages employed 
more inland was abandoned, and eleven solid stone towers were 
erected, which will be of a permanent character, serving for 
future Survey stations, and as marks for the navigation of the 
widely spread inland waters of that part of Ceylon, It is curious 
that the completion of this important work should exactly mark 
the centenary of the establishment of complete triangular con- 
nection between England and France across the English Channel 
in 1787 by General Roy of our Royal Engineer Corps. To Mr. 
More, who has personally conducted the work now finished in 
Ceylon, much credit is due, for his labours had to be conducted 
through what is a very unhealthy part of the island, his working 
parties being often prostrated by the fever engendered by its 
damp forests and morasses. 


RAILWAY WORKING STOCK, 


One of the tests of the expectations which the great railway 
companies entertain as to improved trade is to be found in the 
extent of the provision they may find it needful to make for 
additional working stock. It is interesting, therefore, to glance 
at some of the official statements to learn what has been added 
in the past, and what is expected to be added in the current 
half year. The four great railways of the United Kingdom 
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form as good an illustration as can be desired. The London and 
North-Western Railway spent in the last half year £18,271 on 
additional carriages and wagons ; and in the half year now run- 
ning it estimates the expenditure on additional rolling stock as 
£25,000. The Great Western Railway expended on capital account 
in the past half year £14,793, out of which £10,890 was for coach- 
ing stock, and the remainder for locomotive; and in the current 
half year it estimates that an expenditure of £80,000 will be 
needed for ‘additional engines, carriages, wagons, &c.” The 
Midland Railway Company spent in the past half year, £121,165 
for working stock, nearly a fourth of which was for additional 
engines ; but for the current half year the amount to be ex- 
pended is not specifically and separately stated. Finally, the 
North-Eastern Railway spent last half year, only £3670—and 
that on carriages ; whilst in the current half year it estimates 
that an expenditure of £10,000 will be needed for working stock. 
Thus, then, in each of the three cases where there are facts 
obtainable, an increased expenditure is provided for ; though 
only in the case of the Great Western is that increase a very 
great extent. The extent of the increase of the demand for 
additional rolling stock might be obscured by any large addition 
about to be made to the mileage worked by the companies ; but 
there is not any great difference to be anticipated in this respect 
in the current half year. The conclusion, then, would be that 
the companies believe that there will be a carrying trade sufli- 
ciently increased to entail a necessity for the provision of more 
rolling stock than was added in the past half year ; and the 
conclusion is warranted aud upheld by the increased receipts 
that are already reported during the half year as far as it has 
gone. The normal tendency of railway traffic is to increase 
from year to year, and thus the working stock needs to be en- 
larged from time to time, except when trade depression becomes 
so keen as to arrest not only the ratio of the increase, but the 
increase itself. This was the case three years ago, and now it 
would seem that some recovery has set in, though not perhaps 
as yet to the extent that had been hoped. Under all circum- 
stances, the companies have to maintain their rolling stock in an 
efficient state, and every increase of trade enforces the need for 
an enlargement, for some of the conditions of modern travel 
seem to tell against a fuller use of the rolling stock. For in 
stance, the tendency is eecidedly more and more in favour of 
“through ”’ carriages, which means that these carriages are away 
longer from the line of the owners, and that their use to the 
latter is thus less than it otherwise would have been. There 
are many other attendant circumstances which seem to cause 
the railways to increase their rolling stock with the enlarge- 
ment of the mileage travelled, and with the increase of the 
number of travellers. Naturaliy,cs the rolling stock is kept 
efficient, and as the additions of new lines cannot in this country 
be as great as they once were, the ratio of the increase is not 
as great as it otherwise might have been, 


A BIG SEWAGE SCHEME, 


Tue City of Manchester is about to spend something not far 
short of half a million upon a new sewage scheme, if, that is, the 
Local Government Board will sanction the borrowing of this 
amount. The details of the project are being kept secret for 
the most part, but enough has been allowed to come out to show 
the general idea, It is proposed to acquire 95 acres of land at 
Barton-upon-Irwell, and thereon to erect new works for dealing 
with the sewage of the city and the immediate neighbourhood, 
The Corporation have been investigating the question of sewage 
disposal for a long time, and in a very thorough manner, consult- 
ing the most eminent authorities, and carefully considering the 
various methods in use or suggested, In the end they have 
decided to adopt the intermittent process of filtration, As the 
Rivers Committee of the Corporation point out, they might 
simply use a precipitant, and send the etiuent into the Irwell, 
but that would be an objectionable element to throw into the 
river, and the Ship Canal authorities would have objections to 
offer. Again, they might adopt irrigation, but that would 
necessitate a much larger acquisition of land than it would be 
desirable to propose, and apart from that, the plan is not all 
that is needed. By the method decided upon, the solid 
matter will be precipitated in the tanks by lime, or iron, or 
other processes, and the effluent will pass into the filtration 
beds, There is no chemical or mechanical method by which 
sewage can be really freed from impurity, for water once 
impregnated with sewage is always liable to become again offen- 
sive. The most effective mode of purification is to pass the 
sewage through soil and the roots of growing plants, and this is 
what the Corporation proposes to do, The solid matter in the 
tanks—which is estimated at about 350 tons a week-—will be 
disposed of to farmers, if possible. A part of the scheme in 
question is the ventilation of the sewers in the city every hun- 
dred yards, and outside the city every two hundred yards. The 
amount which the Corporation ask power to borrow is £450,000. 


BRITISH CONSULS AND MONEY, WEIGHTS, AND MEASURES, 


Wuy do many British Consuls persistently ignore or neglect 
their instructions to furnish these in their reports in a “ Jan- 
guage understanded by the people#’ The instructions are clear 
and definite, “Values and quantities should be stated in 
sterling and British weights and measures only, the rate of con- 
version from the money and the weights and measures of the 
country being clearly explained in a note.” Many Consuls 
instead of deing this gave the information, often amounting to 
pages, in the money, weights, and measures of the country; 
sometimes in those that are obsolete, and occasionally in those 
that are local. The improved, more rapid, and regular issues of 
consular and diplomatic reports from this cause are much 
lessened in value, the British manufacturer or trader neither 
being inclined or having the time to make the tedious calcula- 
tions necessary to bring foreign money, weights, and measures 
into their English equivalents. A noticeable instance of this 
occurs in the case of the new customs tariff of Brazil, which has 
been occupying several pages of the Board of Trade Journal for 
months. The weights and measures are given in French, and 
the rates of duty in the native currency—reis, 1000 of which go 
to make a milreis, nominally worth 2s, 3d., but which fluctuates 
in value, and is at present worth about 1s, 7$d. For example, 
an article is described as being so many centimetres high or 
wide; the duty payable is given at so many reis, units to 
thousands, per kilogramme—2°204 lb. To convert these into their 
English equiva’ents requires some calculation. When the 
articles are numbered by the hundred, and the depreciated 
value of the coinage has to be considered, the task becomes 
formidable. 








Mr. J. H. Levvinie, of Philadelphia, has taken out a 
patent in the United States fora printing telegraph, No. 377,763, 
In the specification the claims are no fewer than 114 in number, and 
occupy more than eight closely printed pages of the official gazette, 
Here is a chance for litigation. 
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LITERATURE. 


The Life and Works of Joseph Firbank, J.P., D.L., Railway 
Contractor. By Freperick McDersort, Barrister-at-law. 
London: Longmans, Green, and Co. 1887. Price 5s. 

Tus book is of a kind that appears too rarely; it takes 

one, as it were, behind the scenes in the drama of work- 

ing-day life ; and exhibits in a manner peculiarly interest- 
ing to engineers the vicissitudes of a career devoted 
entirely to railway construction. Commencing in the 
early days of railways —for Firbank took his first sub- 
contract on the Woodhead tunnel between Manchester 
and Sheftield in 1841—he had more than an ordinary 
share in the principal railways of the succeeding forty 
years, and at the time of his death in 1886 he was busily 
engaged on two most important works, those of the 

Oxted and Grinstead lines of the Brighton Company and 

the large goods station in the Euston-road for the Midland 

Railway. This last-named work has been already partly 

described in Tuk ExGixeer, and we intend shortly to give 

some further particulars of it. 

Joseph Firbank was born in 1819, in the county of 
Durham, and began life as a working collier ; but while 
still a youth showed the stuff that was in him by acquir- 
ing, with much perseverance and self-denial, sufficient 
education to take him out of the ruck of his class and to 
fit him for his position as master and leader of men. The 
Woodhead tunnel, 5297 yards in length, the longest 
except by a few yards of all the tunnels in England till 
that under the Severn was made, demanded the highest 
skill both from the engineer, Mr. Locke, and from the 
contractors, For more than half its length the tunnel 
had to be cut through millstone grit; and among the 
operations necessary was the pumping of 8 million tons 
of water. It is impossible in the space available here to 
enumerate the contracts carried out by Firbank, or the 
difficulties he met with from such varying causes as the 
slipping of clay embankments, and those of finance arising 
from the memorable “ Black Monday” when Overend- 
Gurney closed their discount house in Lombard-street. 
For these details we refer our readers to the book itself, but 
it may be said in passing that Firbank did more English 
railway work unaided, thac is to say without a partner, than 
any other contractor, and that he carried out large works 
for the Great Western, Brighton, Metropolitan, North- 
Western, South-Western, Midland, and Great-Northern 
companies. Among the more important and difficult of 
his contracts were those on the Settle and Carlisle; the 
Birmingham West Suburban involving difficult ap- 
proaches towards New-street station; and the Bedford 
Extension to London, all for the Midland Railway, and 
all having, among other difficulties, heavy tunnels. 
Later, the Bournemouth line of the London and South- 
Western Company taxed the skill of Firbank and his 
agents with other kinds of difficulties; but he surmounted 
them all, and carried out his engagements to the end, 


Firbank’s experience as a miner stood him in good stead 
during his life, and in all kinds of earthwork his skill in 
“the shifting of muck ”—to use the navvy’s general 
designation—was pre-eminent. The selection of method 
in dealing with cuttings and embankments, and the saving 
of one halfpenny a yard, often meant all the difference 
between profit and loss ; and the confidence engendered 
by a wide experience enabled Firbank to tender cheaply 
and secure a contract where his competitors were less 
prepared to venture. The arrangement of barrow runs, 
temporary roads, and “overland routes,” the mysteries of 
gullets and side filling, with the alternative method in 
deep cuttings of driving headings and filling downwards 
through “ shoot-holes,” were all familiar to Firbank, and 
his keen eye soon detected the navvy too many ina gang 
or an interloper who could not earn his salt. The mere 
fact that a man has been a railway contractor for forty 
years without going under in the keen struggle of compe- 
tition is enough, almost without any other circumstance, 
te prove qualities of determination, thrift, and skill; and 
judged in this way, Firbank was a leader among his class. 
He was credited with the ability to engage men of all 
kinds cheaper than anyone else; but though a hard bar- 
gainer he was a good paymaster, and he was always glad 
to recognise the great assistance he received from his able 
staff of agents and foremen. There are many men who 
have ample funds, and who know they must eventually 
pay without deduction for what they have purchased, who 
exhibit much petty ingenuity in p stponing the inevitable 
and disagreeable duty of parting with their money. Fir- 
bank, with a wiser instinct, made a great point of settling 
accounts promptly, and his agents were taken to task if 
they allowed one to stand over even for a week. It was 
the extreme punctuality that enabled him to purchase his 
materials at the very lowest prices. Firbank never ten- 
dered for foreign contracts; - understood only the 
methods of his own country, and the capacity of its work- 
men, and preferred to keep within the range of his own 
experience. He even affected, on one occasion, to carry 
this sentiment so far as to decline tendering for work in 
the Isle of Wight. 


Early in his career Firbank established himself at New- 
port, Monmouthshire, where in his latter years, as Justice 
of the Peace and Deputy Lieutenant, he had his share of 
local honours in the administration of county business. 
The present memoir of his life has additional points of 
interest in the incidental information it affords ; there is 
a list of all the tunnels in Europe over 1000 yards in 
length, and also a list of the highest altitudes attained by 
railways. In this latter we notice among the English 
lines the omission of the Dartmoor Railway at Prince- 
town, which is nearly, if not quite, the highest in Great 

sritain, There are also statistics of mineral traffic, the 
effect on traction of heavy gradients, and there is much 
interesting information about the making of the Belsize 
Midland, and other tunnels. The author has done his 
work well so far as it goes, and it is not uncomplimentary 
to say we should have liked more of the professional de- 
tails which his works afford. We do not care to draw 
comparisons, but the book hefore us recalls the somewhat 


Sor Founders. 





similar memoir of Thomas Brassey, by the late Arthur 
Helps, the talented author of “Friends in Council.” 
There is in Firbank’s life, however, no attempt, as in the 
Brassey memoirs, to trace back an ancestry to Norman 
time, and readers must be content with the records of a 
sturdy Englishman who made and held his own. 


The Practical Engineer’s Handbook ; comprising a Treatise on 
Modern Engines and Boilers, Marine, Locomotive, and Station- 
ary, and a large Collection of Rules and Practical Data relating 
to recent Practice in Designing and Constructing all kinds of 
Engines, Boilers, and other Engineering Work. By Water 
S. Hurron. Second edition, revised, with additions, London: 
Crosby Lockwood and Co, 1888. 

Ir is only six months since the first edition of this book 

was noticed in our columns! ; and as it was favourably 

noticed then, it is unnecessary to do more than announce 
the second edition. We may, however, say that experi- 
ence with the book during that six months has proved it 
to be of very frequent value. To engineers for daily 
reference purposes, and in an engineer’s office for the use 
of draughtsmen, it is, perhaps, the most useful book on its 
subjects now published. The numerous practical and 
well-chosen engravings of details, and the worked ex- 
amples of the rules given great!y increase its value for 
office uses, With this book, and the author's “ Works’ 

Managers’ Handbook,” the mechanical engineer going 

abroad might feel he had already half the necessary 

library. 
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MR. STURGES MEEK. 





WE announce with much regret the death of Mr. Sturges 
Meek, late engineer-in-chief of the Lancashire and Yorkshire 
Railway. Mr. Meek had been ill for some time, and his death 
was not unexpected, He was the youngest son of the late 
Richard Meek, of Dunstall Hall, Staffordshire. He was born 
on the 9th of April, 1816, he died on the 23rd ult., and was 
therefore in his 72nd year. 

Mr. Meek was one of the few veterans of that glorious army 
of engineers which has done so much to enhance the material, 
and with that the moral, prosperity of not England alone, but 
of the whole world, He was a pupil of George Stephenson, and 
it is a noteworthy fact that from the age of seventeen, when he 
went, in 1833, to the London and Birmingham Railway, until a 
few years ago when he retired from the Lancashire and York- 
shire Railway, he was never without employment—a fact which 
speaks volumes, not only for the ability of the man, but for his 
tact and the power which he possessed of inspiring others with 
confidence in him. He was early appointed assistant-enugineer 
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of the London and Birmingham Railway, and remained with 
Stephenson until it was completed. 

He next found employment on a portion of what is now known 
as the Great Northern system, and was stationed at Newton-on- 
Ouse. In 1841,he was appointed, through Mr. Locke, engineer toa 
section of the Paris and Rouen line at the Rouen end. On the 
completion of this line, which was carried out almost wholly by 
English engineers and contractors, he received an influential 
post connected with the laying out of the Great Northern line 
by Mr. Locke, in 1844. While in Rouen, he made the acquaint- 
ance of Miss Josephine Hownam, daughter of the late Captain 
Hownam, and the young people were married in 1845. How- 
ever, before this, Mr. Locke and the Great Northern Company 
had a serious difference of opinion, and he resigned his position. 
The company wanted to retain Mr. Meek’s services, but he 
declined to leave his chief, and Mr. Locke shortly afterwards 
sent him to Holland in connection with the Dutch Rhenish 
Railway. 

Still remaining with Mr. Locke, he subsequently did a great 
deal of miscellaneous work for that gentleman, laying out a 
number of new lines in the south of England, especially about 
Goodwood and Andover. His next duty was to get up the 
plans for Parliament fur the Derby and Crewe line, and other 
schemes, for Mr. Locke, which line he passed in 1846. The 
Derby and Crewe line was bought the same year by what is now 
known as the Midland Railway Company. Then Mr. Locke wished 
Mr. Meek to come north, and appointed him in the autumn of 
1846 to the Liverpool and Preston line through Ormskirk. Mr. 
Meek carried out the entire works of this road, with Mr. 
Mackenzie as contractor. He then became connected with the 
East Lancashire line, and in 1853 was appointed engineer to 
the Lancashire and Yorkshire, which eventually drew in the 
East Lancashire, Mr. Meek remaining engineer for both. It 
may be well to add that he made permanent way a special study, 
and had great influence on this particular subject. For years 
he had the whole responsibility of the maintenance of the line, 
permanent way, new constructions, new lines, and parliamentary 
work. 

Mr. Meek possessed qualities which endeared him to a large 
circle of friends and acquaintances. He was pre-eminently an 
honest man; nothing was permitted in his conduct which might 
even seem to compromise the value of his testimony, the 
expression of his opinions as the result of conviction, or influ- 
ence his judgment in the discharge of his duties. Many anec- 
dotes might be told in illustration of this. On one occasion a gold 
watch was sent as a present to one of his sons, for an evident 
purpose. The watch was instantly returned. He deserved 
and enjoyed universal confidence as an arbitrator. Trust 
in his judgment and his justice led both parties to say, “ What 
Mr. Meek affirms is right.” In his position as engineer he had 
constantly to give decisions on points in dispute between 
directors and contractors, and it speaks highly for the man that 
these decisions were invariably accepted as the honest expression 
of the convictions of one who would never accept in any shape 
or form a douceur or honorarium. To Sturges Meek all such 
things were bribes, and he was incorruptible. 

His remains were laid in the family vault at Prestwich church 
on Saturday afternoon. Mr. Meek died at Dunstall Lodge, 
Kensington, and the body was conveyed by rail to Manchester, 
whence it was taken to the grave in an open hearse, followed by 
a very large number of members of the profession, relatives, 
and friends. 

In Mr. Sturges Meek the profession has lost a man who could 
be ill spared. It is something to know that he has left behind 
him a name to which present and future engineers may point 
with pride. The example set by such a man can be productive 
of nothing but good. He elevated the reputation of his pio- 
fession, and nothing higher can easily be said of any one. 








TENDERS. 


DRAINAGE WORKS—LOUGHLINSTOWN WORKHOUSE. 

List of tenders for the drainage works at Loughlinstown Work- 
house, County Dublin, for the Guardians of RKathdown Union; 
Mr. W. Kaye Parry, M.I.C.E.I., engineer, Dublin :— 





2 a €& 
Messrs. Moyers .. .. 4500 0 0 
Messrs. Cunningham .. 4467 0 0 
Messrs, Wardrop .. 3761 12 0 
Mr. Pemberton 3599 0 0 
Mr. Pile 330 0 0 
Mr. Baird.. 3290 0 0 
Mr. Dixon 3159 0 OU 
Mr. Murphy 3000 0 0 
Mr. Brady 2835 0 0 
| ae ee 2660 12 0 
Mr. Plack (accepted) .. 2662 10 0 








BouRNE WATERWORKS, LINCOLNSHIRE.—An overflowing spring 
has been tapped, by means of an artesian bored tube well, at the 
depth of 99ft. from the surface, in the oolite formation. The 
quantity yielded is 290,000 gallons per day through a 5in. tube. It 
is a noteworthy fact that this town is the only one in the United 
Kingdom which gets its supply direct from the source without 
pumping. Special means were taken for the safe exclusion of the 
upper springs, which are badly contaminated, and of a chalybeate 
nature, and the results obtained are highly satisfactory. The 
works have been carried out by Messrs, C. Isler and Co., South- 
wark-street. 

NeEW WATERWORKS IN LEICESTERSHIRE.—Some three months ago 
a company was floated, entitled ‘‘ The Barrow-on-Soar Waterworks 
Company,” for the purpose of providing water for villages in the 
Soar valley, Leicestershire. By the direction of the Board of 
Trade, Major Marindin held a two-days’ public inquiry at Barrow 
on ‘Tuesday and Wednesday last. There was much opposition to 
the scheme, every parish vestry and local authority in the area 
being averse from it. The area which the company proposes to cover 
s about 17,000 acres, It proposes to obtain water by pumping 
from a well at Barrow into a reservoir capable of holding two mil- 
lion gallons—a three days’ supply for a population of 20,000 at an 
average of 30 gallons a day. The estimate for the construction of 
the works, duplicate machinery to be put up, and the laying of 
twenty miles of mains, was £25,000. At present the water supply of 
the district, which embraces eight or ten villages, is obtained from 
about one-thousand wells, varying in depth from 6ft. to 60ft. 
Within the last three years several of these have been condemned. 
Mr, Jabez Church, C.E., of Westminster, is engineer to the com- 
pany, and he estimates that water can probably be obtained after 

ring 90ft., or a certainty at a depth of 200ft. He supplemented 
his evidence by producing an extract from the report of Mr. Whit- 
taker, the geological surveyor. The objectors of the scheme called 
Mr. Geo, Hodson, C.E., of Loughborough, who stated that in his 
opinion no water would be obtained, as the proposed well was 
situate in a bed of limestone, near the Mountsorrel granite rocks. 
A few miles down the valley he had bored 180ft. for water and not 
gone through the marl. With the exception of several gentlemen 
who live in the locality, the whole of the residents represented 
objected to the scheme, the main reason for which was because they 
considered the company would create too valuable a monopoly. On 
the other hand, it was generally expressed that a better water 
supply for the district would be beneficial, 
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THE PHOTOGRAPHIC EXHIBITION 
CRYSTAL PALACE. 


Tue Photographic Exhibition at the Crystal Palace proves 
how photography is gradually nearing the position of a fine art ; 
and in portraiture, more especially, a comparison of the pictures 
on the different stalls shows how operators who are real artists, 
are placing a great gulf between themselves and other photo- 
graphers who possess but mechanical and scientific ability, with- 
out the genius which should give fire and life to the completed 
work. Beautiful specimens are on view of photographs by the 
silver, carbon, Woodburytype, and platinotype processes. 

Our province, however, is with the apparatus. One of the 
first things which strikes the general public is the perfection of 
the daily displays in the theatre of photographic slides by means 
of the optical lantern, a disc, 30ft. in diameter, being well 
covered up to the edges, without colour or lack of sharp- 
ness by a lantern at a distance of 110ft. from the screen. 


AT THE 
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This result is due to the attention which has been given 
during the last few years, especially among photographers, 
to the perfecting of the optical lantern as an educational 
instrument. The effects at the Crystal Palace are produced by 
a little lantern of the size ordinarily used in private drawing- 
rooms, but its optical system is good. The condensers consist 
each of two plano-convex lenses with their flat sides outwards; 
the projection lenses have the long focus of 12in., they are about 


Fig. 2 





3iin. in diameter, and together form a photographic portrait 
combination of the Petzval type, which gives a better image on 
the screen than the lenses ordinarily used with the optical lantern. 
They are also of sufficient diameter to take in all the light 
thrown by the condensers; this is too often not the case with 
lanterns in the market, the back lens of the projection combina- 
tion being sometimes too small. The lenses at the Palace are 
worked at full aperture. The lantern slides are 3in. square. The 


Fig. 3 





oxyhydrogen light is used, with both gases under pressure, and 
on the top of each gas bottle is one of Messrs, Oakley and Beard’s 
high-pressure regulators, which are on view at the stall of that 
firm at the Exhibition, also at the stall of Mr. J. H. Steward, 
of the Strand. The regulator consists of a circular bellows 
AA, Fig. 1, of fine rubber; B is the base-plate to which it is 
attached; D is a casting fitting the neck of the bottle at d* 
and bearing the valve-seat d, the delivery pipe d' with stopcock 














d*. The movable head C is fitted with a central tube closed at 
its upper end; at its lower end a nut c! is fixed, which is 
threaded internally to receive a quick screw F; this screw forms 
the spindle of the regulating valve f, which fits the valve seat 
d. Immediately above the valve a slow thread f! is cut on the 
valve spindle, and in the neck of the base-plate B a thread is cut 
to correspond with the thread f! on the valve spindle ; openings 
are made in this neck for the passage of the gas into the bellows, 


Fig. 4 





and as the pressure of the gas varies the bellows expand or con- 
tract, the tendency of the weighted head C being to compress 
the bellows. As the weighted head descends it imparts an axial 
motion to the valve spindle, causing the valve to open. When 
the pressure of gas is in excess, the weighted head rises and 
gives an axial motion in the opposite direction, causing the valve 
to descend. The apparatus works automatically. E E is simply 
a metal casing for protection. Mr. J. H. Steward exhibits at 
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work at his stall Clarkson’s high-pressure gas regulator, Fig. 2, 
in which the gas passes through A into the cock B, thence into 
the bag C, which by expansion closes the valve of the gas bottle. 
A strong spiral spring fixed in the box B governs the arm D 
outside the bag, exerting a working pressure of from 12in. to 
24in. of water, according to the amount of gas to be delivered 
through E. Mr. Steward has also among his exhibits apparatus 
for quickly and accurately relatively centreing the views from 





two lanterns upon the screen, an operation not usually an easy 
one when time is limited. 

Messrs. Marion and Co., of Soho-square, London, are large 
exhibitors. They place on view Urie’s automatic printing 
machine, which will turn out photographs at the rate of about 
200 an hour. It might be utilised for the reproduction of 
engineering drawings and photographs of small size, and is 
especially interesting as a first step towards the realisation of 
the dream of a great inventor of daily newspaper printing 
machines—of a machine of the future which will print daily 
newspapers by flashes of light, instead of with printing inF, 
when sensitising materials for the paper sufficiently cheap shall 
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have been discovered. Urie’s little machine is represented 
closed in Fig. 8, and open in Fig. 4. A spool carrying a long 
band of sensitive paper is at one side of this box. This is drawn 
under a negative, and after each exposure is made the paper is 
wound on to another wheel, from which it has subsequently to 
be removed to be developed and fixed. The machine is driven 
by weights, which al-o at the right times keep the paper in close 
contact with the negative. Two gas flames, which are turned 
on and nearly off at the right moments by the action of the 
machine, give the necessary exposures to light through the 
negative, and the whole of the printing is done in an otherwise 
dark room. The time of exposure is regulated hy the aid of a 
barrel with spikes upon its periphery, musical-box fashion. As 
the machine proceeds with its work the negative, in a heavy 
frame, rises and falls, and the gaslights sink to a glimmer, then 
flash up to full power. 

Messrs. Marion and Co, also exhibit a useful photographic cabinet, 
designed by the manager of their works at Southgate, Mr. A, 
Cowan. It is represented in Fig. 5, and contains a leaden 
washing sink, receptacles for bottles and plates, a developing 
roomlantern,and every convenience a good practical photographer 
would require. Much thought has been expended over the con- 
struction of this cabinet ; it all packs up in the shape of a rect- 
angular box 3ft. long. Among the newer things exhibited by 
Messrs. Marion and Co., are their parcel detective camera, 
Brooke’s lantern camera, a piece of apparatus for producing the 
magnesium flashing light, and Berthon’s portable studio with a 
dark room at one end; this studio measures 16ft. by 6ft. by 8ft., 
and when packed for transport weighs 1 cwt.; it is made of a 
waterproof flexible material, stretched over wooden framework, 
and is ingeniously devised. 

Mr. J. H. Dallmeyer, of Newman-street, London, exhibits a 
quite new form of lens, differ- 
ing from the single-combina- 
tion landscape lens in that 
it has an air space between 
its components, and gives 
straight marginal lines upon 
the focussing-screen, By the 
correction of the exterior 
double combination, and the 
close approximation of the - 
posterior single lens in con- FIC .6 
tact with the edges, marginal distortion is entirely cured. The 
lens is represented in Fig. 6, in which A is the air space, B is of 
hard crown, E of soft crown, and H of light flint glass. By this 
means a rectilinear lens is ob- 
tained, with the advantage of 
having the stop in front. 

The Air Brush Manufacturing 
Company, of Rockford, Ilinois 
—represented by Mr. Charles 
Geard, of 27, Bouverie-street, 
London—exhibit its air brush 
at work, also a nearly life-sized 
full-length likeness of the Prin- 
cess of Wales, executed entirely 
by the brush, which is a curious 
instrument, made to expedite 
the work of lithographers, artists 
and photographers; the man- 
agement of it requires skilled 
labour, but in the hands of a 
master it can be made to throw 
upon the paper fine lines or light 
or dark shading at will,according 
to the distance of the brush from 
the sheet. The instrument is re- 
presented in Fig. 7, and sections 
of the working parts are given 
in Figs. 8, 9, and 10. The vital 
part of the instrument consists 
of a leaf-shaped “spoon,” along 
the centre of which is a needle 
which is made to oscillate to and 
fro along the line of its own axis 
at the rate of 5000 times a 
minute ; the ink, lying in this 
spoon, is thus taken up little by 
little by the end of the needle, 
and by it brought under an air 
blast from the little nozzle D, 
Fig. 8. In Figs. 8, 9, and 10 A 
is the needle, B the “ walking 
bar,’ C the needle guide, D the 
downward blast, E is the “‘ needle set screw’ used in regulating 
the thumb valve to get the finest line, F thumb valve, G friction 
screw, H the blast which drives the wheel by simply blowing it 
round, I the spoon, J the mahl stick, K the main valve, La 
screw to raise the downward blast slightly to throw a more 
granular shadow, M the nozzle for the air tube, N spring catch 
for cover, O a little bur to hold the nozzle firmly in its place. 

Fig. 11 represents a detective camera, by Messrs. Marion and 
Co. Its object is disguised by its parcel or cigar-box exterior. 
With this innocent-looking instrument under the arm, photo- 
graphs can be taken in the twinkling of an eye by merely touch- 
ing aspring. Fig. 12 represents a tourist's camera by Messrs. 
W. W. Rouch and Co., of the Strand, in which weight is saved by 
the mounting of the lens upon a wooden cross-bar, whiist all the 














| rest of the front is of leather, folded bellows-fashion. The lens 


is given a larger range of rise and fall than usual. Tourists’ 
cameras are commonly defective from lack of a falling front, and 


| in them any new device to save weight, without sacrificing 


| rigidity, is a desirable point gained. 





Figs. 13 and 14 represent 
the camera clip of Mr. Fox Shew, of Newman-street, London. 
It is for attaching a camera to a wall, parapet, gas pipe, or other 
object. In the course of the development of this clip Mr. Shew 
exhibited it at technical meetings of the Photographie Society, 
and improved it from time to time in accordance with sugges- 
tions made by practical men present. The cuts explain them- 
selves, Fig. 13 represents the clip in two positions on a gas- 
pipe. 

Messrs. J. Swift and Son, of Tottenham Court-road, London, 
have on their stall a microscope made of the Abbe-Schott new 
optical glass; and Mr. Swift informs us that, so far as he knows, 
his firm and that of Messrs. Powell and Lealand alone among 
London opticians have actually brought it into practical use. 
The difficulties in so doing have been great, for nearly the whole 
of the new glass purchased by Messrs. Swift was found to 
be worthless, so rapid was the deterioration of most of the 
samples ; and some systems of lenses made of them became pitted 
on the surfaces within a week after the manufacture. They 
found about three stable samples in the whole of a very large 
batch. Figs. 15 and 16 represent in the actual dimensions 
the eyepiece and objective of a microscope made entirely ot the 
new materials. In Fig. 15, A, B, and C are of the new crown 
glass, and D of the new flint. In the objective, Fig. 16, A 
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is the aperture, above the compound lens B C; B is of 
hard crown, C of flint, D crown, E flint, and F a plano- 
convex crown element of deep curvature, cemented to the 
meniscus flint element above it. Although it is difficult work to 
make a microscope entirely of the new glass in its stable forms, 
Messrs. Swift use the said glass now in all their microscopes to 
some extent, for objectives varying from the ;zin. immersion, 
to the 3in.; the benefit, they state, is that the 2in, objective 
which formerly had an angular aperture of 15 deg., with the 
new glass has an angular aperture of 22 deg., and strange to 
say, the microscope instead of being dearer is cheaper, because 
with the good samples of the new glass the manufacturing 
optician is more sure of his results, As regards the eyepiece, 
Fig. 15, Mr. Swift says :—‘‘ It would be very difficult to use the 





cently has been appointed Professor of Bacteriology at King’s 
College, a newly-created Chair at that institution. It is also the 
apparatus used by a noted amateur, Mr. Andrew Pringle, of 
Cromwell House, Bexley Heath—formerly the residence of the 
late Cromwell Varley—for photographing bacteria. Mr. Pringle 
also sometimes uses in it the lenses of Zeiss, and the new projec- 
tion eyepiece of Professor Abbe. 

Figs. 17, 18, 19, and 20 serve to give a general idea of a 
celebrated “roller slide,” introduced into Europe by the 
Eastman Co., whose London establishment, under the manage- 
ment of Mr. W. H. Walker, is in Soho-square. With this slide, 
a long length of sensitive paper is supplied wound upon one 
roller, and in the slide it is wound off in short lengths at a time, 





panorama fashion, upon another roller, for the taking of photo- 














JOHN Swain 


ordinary Huyghenian eyepiece of the same power, as the loss of 
light would be so great that the detail the objective would be 
capable of picking up would not be seen, or the eye would have 
to be nearly in contact with the eyepiece, to enable the object 
to be seen, but with the eyepiece shown the focal distance is so 
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increased that it can be used with as much ease as one of the 
ordinary construction with a magnification of only ten diameters.” 
The new glass largely abolishes the secondary spectrum, s0 
much so, that in Vienna there is a refracting telescope made 
of it which gives no colour, but an absolutely neutral 


Fig. 12 





gray image. Messrs. Swift and Son have made some stereo- 
scopic photographic objectives entirely of the new glass. 
It would be too expensive to use it for larger sizes. The 
makers state that the advantage in photographic lenses is, 
that the new glass gives i. more brilliant image and greater 





covering power. The curious stereoscopic lenses just mentioned 
are single combinations of cemented flint and crown, with 
a stop in front, as usually constructed for landscape work, 
but made of the Abbe-Schott instead of ordinary glass. 
Messrs. Swift and Son also exhibit their photomicrographic 
apparatus, of the same kind as that made by them for Dr. FE. 
Crookshank for photographing micro-organisms, and who re- 





| graphs, of which a great number can be obtained on one length of 
| paper, from which they are afterwards cut and developed. The 

chief object is to substitute paper for glass to save weight, so 
| that it is useful in engineering photographic work upon outdoor 
| subjects. In the building of the cantilever bridge at Niagara, 





| the contractors were under excessively heavy penalties for 
demurrage if they did not get the work finished by a certain 
date. Consequently, by the aid of the roller slide, the progress 
of the bridge was photographed twice a day, and the pictures 











| sent off to the Phuwnix Bridge Co., at Philadelphia, to show the 


progress of the work, The same is being done in relation to 
the Forth Bridge. The chief merit of the plan is that the paper 
is supplied evenly ready wound in movable spools, and that a 
mechanical device, described only in general terms in the patent, 





keeps the paper in a state of constantly even tension, however 
much the said paper may expand or contract with changes of 
weather; without some such arrangement good photography 
would be impossible in a roller slide. The same firm also 








exhibits some large American cameras made by the Scovill | 


Manufacturing Co., of New York, which differ in several points 
from those of English manufacture ; the variations are in most 
cases improvements, saving time in adjustment. Messrs. Elliot 
and Fry have already tried one of these cameras in practical 
work, and have publicly reported upon its action in terms of 
unqualified praise. Mr. Walker informs us that the Eastman 
bromide papers are coming extensively into use among engineers 
in the United States, Canada, and some parts of Europe, notably 
at the Creusot works. They of course require more photographic 
skill to manipulate than the papers for biue prints, but work 
infinitely more rapidly, especially in cloudy weather, and they 
render fine lines more sharply. 








Messrs. Mawson and Swan, of Newcastle, and of Suho-square 
London, have among their exhibits some apparatus for simply- 
fying photomicrographic work; an ordinary camera of long 
range, with bellows body being used, but it is provided with a 
special front, carrying a flange which takes microscopic objec- 
tives bearing the standard screw of the Royal Microscopical 
Society. From the flange two little metallic rods project, on 
which slides a little platform which carries the object to be 
photographed ; outside this are placed the usual microscope- 
lamp and condenser. This simple arrangement permits an ob- 
ject of the size, say, of a flea to be photographed so as to 
reasonably utilise the space upon a plate of 64 x 43 inches. 

Messrs. R. and J. Beck, of Cornhill, exhibit a Newman’s in- 
stantaneous and time shutter, which is somewhat popular among 
the great number of instruments of this class ; also photographic 
lenses with the iris diaphragm, which they claim to have in- 
troduced long ago. The iris diaphragm with lenses is now be- 
coming so popular, that in time it is probable photographers 
will not care to purchase lenses without that adjunct. 


Fig. 19 














Mr. B. J. Edwards, of Hackney, has a towering edifice in tLe 
exhibition, consisting of boxes of his orthochromatic and other 
dry plates Orthochromatic plates help greatly to photograph 
coloured objects in monochrome more truly than do ordinary 
plates; indeed, the photographing of the pictures in the 
National Gallery was, two or three years ago, executed by Messrs. 
Braun, of Dornach, because English photographers could not 
then do similarly good work, and this woke them up to the 
value of orthochromatic photography, which they had previousiy 
considered to be a “fad” of a few speculative scientific men on 
the Continent. 


Fig. 20 














Messrs. Hinton and Co., of Bedford-street, Strand, have on 
view a great curiosity in the shape of the lens, or one of the 
lenses, with which Daguerre made his photographic researches. 
It is now the property of Mr. Conrad Cooke, the electrician, and 
previously belonged to Dr. Diamond, who in early times was 
Secretary to the Photographic Society. Messrs. Hinton do not 
know in what way it reached Dr. Diamond’s hands, so this part 
of its history is missing at the exhibition ; Daguerre is said to 
have been using it in 1829. Messrs. Hinton and Co., also exhibit 
Broughton’s curious camera without a base board, for which 
camera special advantages are claimed. 

Messrs. Watson and Son, of High Holborn, London, have 
among their exhibits a gigantic camera stand of solid Spanish 
mahogany, made for Sir David Salamons. Its table-head 
measures 4ft. 6in. by 2ft. din., and it is designed to raise a 
camera weighing 14 cwt., taking a plate 28in. square ; the legs 
are cut out of solid 8in. square beams of mahogany. The 
makers state that all the parts of their cameras are made to fit 
gun-metal gauges, so that persons at a distance may have any 
parts of their cameras replaced without forwarding them to 
London, yet be sure of an accurate fit. 

Messrs. Mayfield, Cobb, and Co., of Woolwich, have among 
their exhibits a mass of useful little appliances which merit 
examination. One of them is an instantaneous and time shutter 
for a binocular stereoscopic camera, but which, nevertheless, is 
light in weight and small in compass ; it is worked pneumatically 
by means of an india-rubber ball and tube. They have also a neat 
little camera for taking lantern views; it is probably the 
smallest bellows camera in the exhibition. 

Among the remaining exhibitors are the Paget Dry Plate Co., 
whose plates some years ago, in a public competition, carried off 
the prize offered by the Photographic Society of Great Britain, 
as the best submitted to its experimental examination. The 
Dresden Albumenising Co. exhibit specimens of its papers, 
and samples of work done upon them. Messrs. G. Houghton 
and Son, of High Holborn, exhibit a photographic developing 
sink of a rather less elaborate character than that represented 
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among our illustrations. Messrs. Gough ant Co., of Bow-lane, 
London, exhibit frames and mounts, and Messrs. John Eede, 
Butt, and Sons, mouldings. The Co-operative Supply Associa- 
tion, of Charterhouse-square, Londun, has a stall full of miscel- 
Janeous photographic appliances; Mr. Cottin exhibits his one-back 
slide, and Miss Annie Francisca, of Lamorbey, Kent, displays 
her skill in making artistic frames in wood, with arboreal orna- 
mentation. Messrs. Noakes and Son, of Greenwich, exhibit 
lantern appliances, including projection lenses mounted in tubes, 
which can be slipped in and out of position in a minute, so that 
the operator loses no time in mounting objectives to give a dise 
of the particular diameter required ; something of the same 
kind ought to be more generally in use in connection with 
tourists’ cameras, to prevent the loss of time in screwing 
and unscrewing lenses, which loss of time often forces the 
operators to lose good artistic effects. Mr. Tylar, of Birming- 
ham, exhibits his metal camera slides and paper-developing 
dishes, and Mr. Hare his noted cameras. Mr. Beernaert, of 
Ghent, who once made plates coated with the emulsion of the 
late Dr. Van Monckhoven, exhibits samples of good work done 
with his own plates. Mr. Gotz, of Buckingham-street, London, 
exhibits a collection of the lenses of E. Suter, of Basle, which 
have obtained a fair standing in this country; and Messrs. 
Sands and Hunter exhibit cameras with a new and firm swing- 
back arrangement, also an improved lens shutter. Mr. Low- 
thine, of Lambs Conduit-street, exhibits albums; and Messrs. 
Fallowfield, Crouch, Stanley, and other firms, miscellaneous 
apparatus. Mr. W. Payne-Gallweys places on view a little 
metallic magazine camera, carrying eighteen minute sensitive 
plates, and one or two firms exhibit tricycles with facilities for 
carrying photographic apparatus. Messrs. Skinner and Co, of 
East Dereham, exhibit cheap cameras; and here it may be 
remarked that a skilled photographer will usually turn out a 
better picture with a cheap camera than an unskilled operator 
will do with a dear one. There is one experienced operator in 
London who works with a whole-plate camera, most of which 
he made out of old copies of the Times newspaper pasted 
together. Among the photographic appliances of Messrs. R. W. 
Thomas and Co., of Pall Mall, is a new dark slide devised by Mr. 
J. B. B. Wellington ; in this slide the plates are inserted from 
the front, instead. of from the back, centre, or sides ; the chief 
object of the designer has been the saving of weight and the 
simplification of parts. 

Perhaps before closing this description it may be well to 
chronicle that among the foreign exhibitors of photographs are 
Herr Ernot Seligmanu, of Berlin; M. Charles Jacquin, a 
Parisian amateur; M. Ch. Heikel, of Paris; and Herr Meycke, 
of Cologne and Bonn. 

The Photographers’ Benevolent Association has not been 
forgotten. This old-established association has within the past 
year increased considerably in vigour, largely in consequence of 
the exertionsof Mr. W. M. Ashman, and attention is about to 
be called to it at the exhibition at the Crystal Palace by fitting 
up collecting-boxes for the moral benefit of spectators of a 
generous nature, as well as for the material benefit of the final 
recipients. 

This exhibition, which is the best which has yet been held in 
this country exclusively in connection with photography, origi- 
nated with Mr. 8S. G. Buchanan Wollaston, who asked Mr. W. H. 
Hyslop to work with him in the matter; also Mr. J. F. Peas- 
good. These three were the promoters of the exhibition, and 
have executed the work connected with its management. They 
have no doubt, as in all such cases, found the position one of 
care and responsibility. The results, however, are so popular 
that the exhibition will have a life of one month, instead of 
the fortnight originally intended ; so it has about two weeks yet 
to run. 








THE STEAM ENGINE MAKERS’ SOCIETY. 





Mr. James Swirt, the general secretary of the Steam Engine 
Makers’ Society, is, as usual, the first in the field with the 
reports which are issued annually by the leading trades’ union 
organisations connected with the engineering branches of 
industry, and in the address, with which he iutroduces his 
reports, there are always some points raised which, dealing with 
the capital and labour question from the trade unionist point of 
view, are interesting as affording an insight into the views which 
are put forward for the guidance of the workmen by their 
recognised leaders. The annual report which Mr. Swift has just 
sent out is the sixty-third which his society has issued, and it 
records a year “of conflict and trouble,” but the society has 
“‘come through the financial ordeal in a creditable and satis- 
factory manner,” although “at one time this was not antici- 
pated.” At the end of 1886 the society had a cash balance of 
£9657 19s. 95d., and during 1887 the various sources of income 
amounted to £14,838 0s. 114d., whilst the total expenditure for 
the same period amounted £14,266 13s. 8d., thus showing a 
surplus of income over expenditure of £571 7s. 35d., and leaving 
a total balance of £10,229 7s. 1d., which is equal to £2 Os. 3jd. 
per member, the total number of members being 5080, or one 
more than in 1886. The income for 1887 was the largest the 
society has had in any preceding year, but this is accounted for 
by the extra levies which were required for the Bolton strike, and 
which would amount .to, at least, £2500. The chief item of 
expenditure has again been in donations to unemployed members, 
which amounted to £5988 15s. 114d., or £1 3s. 67d. per member, 
as against £5822 17s, 5d. paid in the previous year. Contingent, 
or strike pay, reached a total of £1051 1s., payments to sick 
members amounted to £2729 2s. 3d., payments to super- 
annuated members to £1714 6s. 2d., funeral benefits to £745, 
and miscellaneous working expenses have absorbed £1597 13s. 1d. 
This summarises pretty completely the financial operations 
during the past year. 

Turning to other matters, Mr. Swift first takes up the general 
question of wages. “In our address to last report,’ he says, 
“we had to comment upon the reductions in wages that had 
been forced upon members in various parts of the country. In 
doing so we did not disguise the fact that much bitter feeling 
had been engendered in consequence of this aggressive act on 
the part of some members of the Employers’ Association. We 
use the word ‘some’ inasmuch as the reduction was not 
general, but there are those who are always eager to take the 
lead in aggression on the workman, and equally dilatory in 
returning him what he asserts, and in many cases demands, as 
his rights. The reduction in 1886 was of such a nature that it 
created an amount of feeling which will rankle in the minds of 
those affected for years hence; and this, for the oft-repeated 
reason that the reduction was uncalled for, would not tend to 
improve trade, and, after the contracts then on hand were 
completed, would bring down profits to the same small margin 
as before. This, coupled with the knowledge that the funds of 
the various societies—owing to the heavy payments made in 
provident benefits—were at a low average, which compelled them 
as wise men to accept, made it the more painful to comply with, 
even at that dull period. Wise counsels, however, prevailed, and 





after an official interview with the Employers’ Association in 
Manchester, where a verbal promise was made to return it with 
an improved trade, the men afterwards agreed to accept the 
reduction under certain conditions. These conditions were— 
that, as wages were reduced owing to bad trade, overtime would 
not be required, therefore they would decline to enrich them- 
selves or impoverish their employers by working overtime— 
when 25 per cent. higher wages is virtually paid them—except 
on certain classes of breakdowns or repairs, until the old rate of 
wages was returned.” 

As a test to prove when a revival in trade did set in, the men 
decided to work no overtime till they were placed in their old 
position as regards wages, as when pressed to work overtime 
they could take this as some guarantee of an actual improvement 
in trade, and they could with confidence ask for a return of the 
reduction which they had been powerless to resist. With the 
early part of 1887, taking their monthly reports as a standard, 
they considered trade had improved, and in no town more 
prominently than in Bolton. As a result, the men of Bolton in 
the engineering and machine trades, acting on their own 
responsibility, asked the employers to carry out their promise 
and concede to them the old rate of wages, to which a blank 
refusal was given. Mr. Swift next proceeds to narrate at some 
length the protracted strike which ensued, the details of which 
and the ultimate sudden collapse are already pretty well 
known to our readers. So far as the Steam Engine Makers’ 
Society was concerned, Mr. Swift states that notwithstanding 
the strike had cost them about £2500 in hard cash, the 
struggle would have been continued much longer, but diplomacy 
was brought to bear upon the men, which proved the final weak- 
ness of the cause. The men were told that they were not 
masters of their own actions, and, until they elected to settle for 
themselves, no good could come of further negotiations. This, 
on the face of different paragraphs in the newspapers as to the 
acts and intentions of the Employers’ Association, out-Heroded 
Herod for vanity, inasmuch as the men, who had received at 
least £20,000 from other sources, must not even consult the 
contributors, but elect to settle for themselves, whilst the 
Employers’ Association laid down the lines on which their 
members would conclude the contest. Unfortunately for the 
cause of labour, and the engineering trade in particular, this 
diplomacy succeeded, conciliation was agreed upon, and a board 
appointed. This, Mr. Swift adds, was the first time—with one 
slight exception—that any dispute in their trade had been 
“referred,” and the result he feels confident will not lead to the 
adoption of a similar course hereafter. The Bolton men asked 
for bread, which they believed would be granted, but received 
an umpire’s award in a few lines which gave no consolation, and 
no reasons or causes for his decision, other than that the state 
of trade in May, 1887, as compared with March, 1886, did not 
warrant an advance. The umpire being silent as to the reasons 
and facts which guided him in his decision, Mr. Swift proceeds 
to set forth his view of the situation, with the view of proving 
that the umpire ought to have had sufficient grounds for 
arriving at a different decision than the one he gave. 

“ Political economists,’ writes Mr. Swift, “‘ tell us the value of 
an article is governed by its scarcity, and the same theory is 
applied to labour. This, if true, would have secured an advance 
on the basis that ‘trade had improved,’ based on the demand 
for engineers and their labour in the two periods named. As 
evidence of this we will give the unemployed of the four 
societies in the iron trade in the two periods, and when it is 
considered that these represent about 96,000 members, it is clear 
that their returns are a barometer of the engineering trade of 
this country. The figures not only prove the demand for labour, 
but silently speak of the self-help of the working classes, as when 
the reduction was enforced in 1886 there were nearly 20 per 
cent. in receipt of benefits. 
peas Sane May, 1887. 





Sick members .. .. os .. oc 2055 
Superannuated members .. .. .. 2228 .. .. 2446 
Unemployed members .. .. .. .. 13,683 .. .. 7819 
a > we too MORRR 2. «s BR000 


These figures are decisive that only about one-half the engineer. 
ing trade were out of employ in the two periods; and unless 
the legal phrasing of the words ‘state of trade’ applies to other 
than the demand for labour, they should at least have merited a 
reason for the cause, and not limited it to a few lines, simply 
saying, ‘the case is not proven.’ Taking a further test, and 
applying it locally, we may add that the unemployed in Bolton, 
in three of the trade societies named, representing 69,000 mem- 
bers, were as follows :— 
January, 1886. May, 1887. 
Unemployed members .. .. .. -. 226 « «. .. dl 

In addition to this we had drafted a good number of men from 
other localities into the town, as the demand for engineers was 
so great that the vacancies had to be filled from elsewhere. At 
that time the tone of general trade was encouraging, whilst the 
returns since given bear out that opinion.” The returns of the 
principal railways for 1887 showed increased traffic. Bankrupt- 
cies of engineers and ironfounders were only thirty in 1887, as 
against fifty-one in 1886, whilst the exports of engines and 
machinery were valued at £11,145,745 in 1887, against 
£10,136,839 in 1886, being an increase of £1,008,906 in the two 
periods. As if to burlesque the refusal to the men’s appeal for 
the old rate of wages, that trade had not improved, the men at 
the principal firms were now working overtime to an excessive 
extent, and for this they were paid 25 per cent. extra; yet the 
state of trade did not warrant the 7 per cent. asked for day 
labour. 

“The Bolton dispute,” continues Mr. Swift, “was a serious 
one to us, inasmuch as a good number of our members were 
sure to be affected. We tried all that lay in our power to avoid 
the rupture, but, when unsuccessful, cheerfully accorded our 
support, and for six months had 4 per cent. of our total strength 
in receipt of strike benefit. Had trade continued to improve at 
the latter end of the year as it did at the commencement, we 
should have drafted the men to other employment, but as they 
remained in the town, it not only taxed our funds, but led tua 
termination that gave satisfaction to none, and of which our 
opinion has been freely given previously. One consoling feature 
in the affair is the fact that those who anticipated dire results 
to our exchequer have been disappointed, as we have not only 
met all our heavy claims, but added £572 to our previous 
balance, which will eventually be increased to about £1000 when 
the arrears are paid that have accumulated from extra levies 
alone, and which we anticipate will be cleared off at an early 

riod.” 

Returning to an old theme in previous reports, the excess of 
labour as the result of improved methods of production, Mr. 
Swift states that the outcome of these improvements is becom- 
ing more heavily felt as the years roll on, and the number of 
unemployed becomes immeasurably greater. “The one means,” 
he says, “towards reducing the excess of labour over the demand 
is that of shorter hours, which, since our last report, has come 
more to the front, and is now within the domain of practical 
discussion. At the last Trades Congress the eight hours ques- 





tion was debated at great length, the preponderance of opinion 
being in favour of its adoption on a favourable opportunity 
presenting itself. The advocates of State intervention ty 
attain the object met with little support, the general opinion 
being that the trade unions of this country are powerful 
enough to look after their own interests in this direction, 
and shrewd enough not to attempt it until a time arrives 
when it can be secured and maintained, as was the case 
with the nine hours movement in 1871. There are those 
who would make the attempt at present, and a few who 
consider it futile to think of it even in the future. The 
former would ruin the cause if he attempted to put his opinion 
into practice, whilst the latter would wait until the foreigner 
secures it, and then the British artisan follow. To wait for the 
foreigner taking the lead is out of the question, as by present 
appearances he might probably become a trades unionist if the 
State would pay his contributions; but as our artisans have 
always paid their own, and then fought for principles, without 
appealing to Parliament for aid or protection, we do not antici- 
pate any change of feeling in the present instance, but, as in the 
past, will struggle for this reform when a suitable opportunity 
presents itselt.”’ 

In drawing his remarks to a close, Mr. Swift says:—‘ We 
cannot help but express sympathy with many who during the 
past year have been forced upon the funds, and that from causes 
over which they have had no control. In addition to these are 
a large number who, although in employment, have had limited 
incomes, owing to short time and extended suspensions. For the 
past ten years the position, with two exceptions, has been the 
same, whilst the old landmarks or guides as to improved trade 
seem tubefalse beacons tothose who would anticipate an improve- 
ment by apparent prophecy based on past precedents. Last 
year the signs of revival in the first half of the year were 
encouraging, but we know the change that took place before the 
close. At the present time the outlook is again cheerful, as 
men are in demand, and our liabilities are daily decreasing. We 
shall be gratified if the improvement now perceptible may be 
more permanent than some of the recent revivals, which were 
only of short duration, and then reverted to the old complaint 
—scarcity of work, limitation of earnings, and discontent all 
round. In expressing a hope that the present year will prove a 
satisfactory one, we are sure it will find an echo in many places, 
as a solid revival will not only enable us to regain our lust posi- 
tion as to earnings, but it will tend to tone down the feelings of 
dissatisfaction, assist us in improving our social position, and 
also lead to the increase of members, as well as build up a solid 
balance at our bankers, that will be useful in meeting future 
depression in trade similar to that which has affected us so 
seriously of late years.” 








AMERICAN ENGINEERING NEWS. 


Elevated railroad accident.—On February 14th a fatal acciden 
occurred on the Broadway division of the Union Elevated 
Railroad, in Brooklyn, New York. This division is now under 
construction. The columns, composed of two channels and 
two braced sides, have been set, and the transverse plate 
girders, 45ft. span, placed upon them. The work in progress 
consisted in placing the four parallel longitudinal plate 
girders of 60ft. span, rivetting them to the transverse girders, and 
putting in the angle iron bracing between them. The work was 
completed to within a few spans back of where the accident 
occurred, and the contractors were erecting the girders rapidly to 
keep ahead of the rivetting gang. On the last span where the 
girders had been put in place stood the derricks, and on the next 
last one was the traveller and hoisting engine. The longitudinals 
of these s were only held in place temporarily by a few bolts. 
The traveller was being moved forward, the hoisting engine haul- 
ing on a rope attached to a section ahead, and the whole affair 
running on wheels on the longitudinal girders. ‘Two men were 
ready with chocks in case the affair moved too fast. They called 
to the engineer to stop the engine, and then put down the chocks. 
The engine was not stopped, however, the wheels ran up on the 
chocks, and were thrown out of place, the whole machine dropped 
down with the wheels off the girders, when all the four longitudinal 
girders under the traveller slipped from their seats, and, with the 
traveller, engine, and men, fell into the street, crushing a street 
car like a match-box, killing four men and injuring a dozen, and 
killing three horses. The lower ends of the columns are set in a 
cast iron seat, in which they have a small play, giving the tops of 
the columns a considerable play, this being for the purpose of 
fitting the rivet holes of the girders, and when the girders are 
secured the small space between the columns and the seat is filled 
with cement, The jar of the hoisting engine probably pushed 
one or more of the columns out of the vertical, and the girders 
were shifted from their seats. The girders of the span 
on which the derricks stood did not fall, but the columns 
were out of plumb, and men were at once put at work to 
reinforce the slight attachments. The accident was due to a 
serious mistake in placing the traveller upon practically un- 
secured girders and running the engine. A similar accident, but 
unattended with fatal results, occurred in November last, on the 
Flatbush division of the same line, though the work was being done 
by different contractors, The top of the longitudinal girders pro- 
jects and rests on the top of the transverse girders, the bottom end 
resting on an angle the. dr rivetted to the web of the latter. Even 
if every precaution had been taken in erecting the structure 
properly, it would seem to have been wise to stop the horse-cars 
while the girders were being hoisted, as unforeseen accidents do 
and will happen, whatever care may be taken. The contractors 
will be held responsible for the accident and for damages. The 
similar accident noted above, which only resulted in the loss of a 
complicated traveller and some iron work, is said to have wiped out 
the contractors’ margin of profit. 

Rails for street railroads.—In New York there is an agitation 
against the ‘‘centre-bearing” rail used on Broadway and other 
streets, This rail was designed some years ago by Mr. Hewitt, 
now Mayor of New York, of the New Jersey Steel and Iron Co., 
the object being to have a rail which would not be convenient for 
vehicular traffic, as the street railroad companies wanted to keep 
their tracks free from such traffic as far as possible, Numerous 
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CENTRE - BEARING RAIL” ‘“SLOPE-BACK RAIL 
complaints have been made on account of axles broken, wheels 
twisted off, &c., by this high rail. Another form of rail, and the 
one probably most used, is the ee rail. It is generally 
acknowledged that the ‘grooved ” rail, with both sides flush with 
the paving, is the best form, but how it would act with the snow 
and mud of New York is a question. This form of rail is having 
its first winter trial in Boston. The advantage of this form of rail 
is in giving a smooth and almost unbroken pavement; but where 
the paving is allowed to settle into deep ruts alongside the rail, as 
it is here, that advantage would not be obtained. A great objec- 
tion to the ‘‘centre-bearing,” or ‘‘ side-bearing ” rails, which are 
generally flat or strap shape, is that the spikes draw, the rails bend, 
and in muddy weather passing wheels cause jets of liquid mud to 
squirt out. Girder rails are coming into more general use, and the 
‘grooved ” head will probably be an ultimate result. The accom- 
panying illustrations show three sections of rails for street railways 
now in general use, 
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LETTERS TO THE EDITOR. 
(Continued from page 173.) 


FREE TRADE AND NO TRADE, 


Sir, —I have read with great attention the correspondence on the 

subject of free trade and protection which has appeared in your 
columns recently. It seems to me that such a correspondence 
might be productive of good. The line taken by your correspon- 
dents is, however, not a ; itisacademical. We have merely 
the old views of Mill, Mongredien, and others put forward. Your 
free trade correspondents miss the whole point, which is, that the 
wrotectionist disputes the accuracy of these opinions and views, 
There is no use in stating that Mill holds a certain theory, when 
the soundness of that theory is the point at issue. I venture 
therefore to suggest that your free trade correspondents should 
deal practically with some one aspect of protection, and say what 
their views are, and furnish facts in support of their views. 

To set the ball rolling in this direction, J suggest that a discussion 
should take place on the effect of a duty of 5s. per quarter on 
wheat, with a proportionate duty on flour, the proceeds of the duty 
to go to reducing the taxes. I estimate sucha duty would bring in 
about £7,000,000 per annum ; but in this 1 may Le wrong, and I 
attach no importance to the precise figures, which are based on 
the fact that a good many years ago the 1s, a quarter duty brought 
in £1,000,000. 

The point I direct attention tois this. Wheat constantly fluctuates 
in value. What is the consequence to the nation of a rise in its 
price! There must be plenty of data available on this point, I 
give a few figures which bear on the matter. 


Aceraye Price of Wheat per Quarter. 


Year. Price. 

. &£a 4, 
180 5 18 38 
1810 s @ & 
1820 a. 7 i 
1530 8 4 3 
1540 Ss. 4 1 


In 1849 the duty was taken off, and [ give the prices for suc- 
ceeding years showing the largest variations. 
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Let us take the last two years, We find that the difference was 
10s, 8d., or more than double the amount of the duty I have 
named. Will your free trade writers tell us what the effect of this 
enormous difference in price was onthe country ! Was it disastrous 
to trade ; did the country suffer heavily! What was the difference 
per week to a man earning 30s. a week! Is a rise in price caused 
by a tariff more injurious in its operation on the consumer than a 
rise due to other causes! or is it injurious at all? I want not 
theories as to what the effect of the rise was, but facts. If your 
correspondents do not know, then I submit that they are not com- 
petent to write with any authority about the effect of a duty. 

Furthermore, I ask, why should it be right to tax tea and not 
right to tax corn? and what would happen if the tax were taken 
off tea and an equivalent sum raised on corn? Mind, I do not want 
Mill’s answer to this last question, or anything based on theory : 
but an answer the accuracy of which shall be proved by the results 
of experience, and that experience acquired in this country. 

There must be an enormous stock a past experience—and it is 
this I, and Iam sure many more of your readers, want to see drawn 
upon. Experience is the foundation of all knowledge, and it is 
just this kind of knowledge that your correspondents manifest the 
utmost dislike to touch, L. Fow er. 

Princes’-street, Edinburgh, 

February 27th. 


Sir,—I am sorry to find that Mr, Major has entirely failed to 
understand the object of my last letter, which was to show that 
the statement contained in my first was deducible from his own, 
and was therefore not begging the question. He writes as follows: 
“ Now, although on the 3lst of December the £1000 was income, 
on the Ist of January it undoubtedly became capital. So with a 
nation. The moment it puts its surplus products into foreign 
trade—i.e., the only trade which a nation can do—that portion of 
its income becomes capital.” From which it follows that if a 
nation invests its surplus products in home industries, it is not 
trading in the above sense of the word ; it is, nevertheless, investing 
its income ; but there is no national outlay involved, because no 
goods leave the country, but, on the contrary, they are made use 
of in the rere! fe I do not ask whether there is room for such 
investments in the country at the present time, we may perhaps 
consider that later on, but whether | am right or wrong in stating 
that income re-invested in the country does not represent national 
outlay, By-the-bye, does Mr. Major really think that the income 
we are now investing abroad is our own surplus products ! 

My illustration of the estate was simply to clear up a point on 
which Mr. Major and Mr. ‘‘W. A. S. B.” seemed to differ slightly, 
namely, what is the question we are discussing? for if Mr. Wajor 
was right in saying 1 was begging the question, then it is clear 
Mr, “W, A. 8. B.” must have been wrong in supposing my letter 
to be an “ intelligible issue” thereof, and vice versa. A statement 
cannot beg the question and be an “‘intelligent issue” of it at the 
same time. Mr. “ W. A. 8. B.” seems to understand that there is 
a difference between outlay and national outlay, whereas Mr. 
Major ae does not—that is to say, national outlay is always 
outlay, but outlay is not necessarily national. 

I think if Mr. Major would kindly read what I write, and either 
refute it or admit it, instead of answering certain ‘‘ ulterior argu- 
ments” which I do not advance, we might be able to progress. I 
am sorry I was wrong in supposing Mr. Major had overlooked the 
fact of home produce being income; but does he grasp that a 
return of 3 per cent. on a home investment means more income to 
the nation than 6 per cent. received from a foreign investment ? 
This much he admits when he allows that the income accruing to 
the country invested in, is greater than that which accrues to the 
investor ; and if so, why did he not impress the fact on ‘‘ Heathen,” 
who was asking for information, and thereby enable him to value 
imports somewhat nearer their true worth as compared with other 
sources of income? 

As to whether protection drives capital out of a country or not, 
I would refer him to your article of December 2nd, 1887, which 
throws a great deal of light on the subject. 

Mr. Brett's letter so clearly shows that dropping bolts in cog- 
wheels does not result from the same method of thought which 
ieads to Fair-Trading that I have nothing further to add to it. 

_ But a little further on Mr. Major remarks, speaking of protec- 
tion, “* We should have it thrust on us, if at all, by the intluence 
of the a party.” Here we recognise an old friend, im- 
plying that the agriculturist’s and the mechanic’s interests are dia- 
metrically opposed with regard to protection; whereas ‘‘T'rader’s” 
contention from the beginning has been that these are not the real 
parties in the question, but have been taught to believe themselves 
such by a third party who keeps in the background. 

I regret to have to refer to the sugar industries again, but as I 
am requested to explain myself I will do so, Mr. Major begins by 
——s that a firm are engaged in a certain business, when a 
sudden change enabled them to do an export trade which had 
hitherto been out of their reach. The tax ™ speaks of counter- 
acts this sudden change, and thereby leaves them in precisely the 
same position they were before, whatever that was. therefore, all 
they wet by the sudden change was their export trade, and all 
they lose by the tax is their export trade. Now this sudden 





change was of such a character that it enabled the foreigner to 
undersell in our home markets, and consequently crush our sugar 
industries in toto. Therefore, | say we should balance the loss of 
the sugar industries against the firm’s export trade. I would point 
out that if by a sudden change Mr. Major means free trade, as 
he now gives us to understand, that by itself did not enable the 
foreigner to undersell us in this particular case. The sugar bounties 
were necessary to effect this ; therefore this firm’s export trade 
depended for its very existence on the foreign bounties—c.¢., on 
the laws of other nations, and their repeal would exterminate it in 
any case. In other words, they were virtually under foreign pro- 
tection, and not under our control. This can hardly be a desir- 
able class of property for a nation to possess; yet is not this class of 
property increasing rapidly under free trade ! G. A. Scorr. 
February 28th, 





Sin, —This correspondence opened with ‘‘ Trader’s” proposal to 
limit it to the advantages a tax on imported silkwares would confer 
on our unemployed. Then, and since, Germany has been held u 
tous as exhibiting the perfection of industrial statecraft, whic 
enables her to sell silk and velvet at a loss here. We are told, and 
can believe, that this injures the British weaver, and are left to 
infer that it benefits the German, It may therefore surprise some 
to read this description of the condition of the protected in 1887: 
‘The silk and velvet industries in the Rhineland almost may be 
said to have reached the verge of ruin in the absence of any steady 
demand. . . Much misery seems to prevail in these districts.” 
A striking repetition of the story of Spitalfields fifty years ago in 
the halcyon days of protection. 

Nothing in Mr. Brett’s quotation at all answers or contradicts 
my letter in your issue of February 3rd. To show that a given 
course pursued by Germany has injured us is not the same as to 
show that it has benefitted herself ; still further is it from proving 
that we should gain by copying her tactics. He proposes to raise 
the price of home produce to home consumers in order that we may 
sell cheaply and at a loss abroad, A truly marvellous scheme for 
enriching the nation. Take the case of pig iron—last year’s British 
production was 7,500,000 tons; the home consumption was 
2} millions, while over four millions were exported. Thus, on Mr. 
Brett's plan every British user of a ton of pig will have to pay for 
the loss on 14 tons sold abroad at a loss ; and the more exports are 
stimulated, and home consumption stinted at the enhanced price, 
the worse will be the case of British consumers of iron. How this 
process is to raise either wages or profits is inconceivable ; one can 
only conclude that competing with Germany on equal terms means 
high prices, low wages, and long hours ; that, in fact, it is precisely 
because we do not compete on equal terms that wages here are 
higher, hours shorter, and, I have to add, remunerative employ- 
ment more plentiful. 

To Mr. Major's reply to Mr. Scott, I should like to add that the 
fact that ‘‘ individuals who hold foreign scrip happen to live here,” 

rt of the national wealth just as ale as is the fact that 
skilled artisans, managers, and inventors happen to be born and 
live here ; individuals of either class emigrite, but not the mass. 
Also I know to my profit that dividends on foreign scrip promote 
circulation among producers here, efficiently and directly. Again, 
Mr. Ransome’s odd 19s. never leaves the country, but continues 
merrily circulating ; while to the maker here it matters not whether 
he is undersold by a rival with improved machinery here—which 
the law forbids his smashing—or by some other trader here who can 
more cheaply produce what is exported as the equivalent ofa 
sewing machine. How far these facts conflict with fair trade 
theories I could readily prove, from actual business, but the 
explanation concerns the mechanism of exchange, which I imagine, 
you, Sir, do not consider to be mechanism in the sense of the 
engineer. W. A. S. BENsoN. 

Kensington, Feb. 26th. 

[We continue to receive a very large number of letters on this 
subject, representing various shades of opinion. They are all re- 
markable for the absence of argument based on facts. They are 
for the most part elaborated from the writings of well-known 
authorities—many of them obsolete—on political economy, and 
their publication could not possibly be productive of good. The 
letters we have published may be taken as fair samples of the best 
of this correspondence, and they are, we think, open to the charges 
brought against them by Mr. Fowler. Is it really impossible to 
say something new which shall also be good on a subject of very 
great importance ?—Ep. E.} 


DEPRESSION OF TRADE AND FOREIGN COMPETITION, 


Sir,—I think most people who have looked at the question will 
agree with Mr. Thacher’s remarks. Trade is dull all over the world. 
Things that we had in our own hands once we have no more; nor 
are they likely to return. Other countries make them themselves 
for their own use and export them for others, It is not England that 
is going down; it is other nations going up, and we cannot help it. 
Germany is nowasolid and intelligent nation, with over forty millions; 
add to that a people fond of emigrating. Iam afraid competition 
is only beginning. Some of your writers think, only send superior 
articles abroad of British manufacture. You may as well tell the 
Britisher to burn only Welsh coal. People have a right to buy 
inferior or superior goods as they think fit, the same as one has a 
right to buy a cheap watch or a dear one. Where the harm comes 
in is if you try and palm off a cheap one fora dearone. To give 
you an example of one foundry at home: If you want a first-class 
article, they put their name on it; if you want an inferior article, 
they make it but do not put their name on; and I find, by keeping 
two classes of goods, if customers have money they prefer the best. 
If you want cheap, there it is; if you want a tirst-class article, there 
it is; and it is nota little strange that they have always a hankering 
for the best article. 

Whatever the British and British merchants in the past may 
have been guilty of—bumptiousness and a fondness for the bottle, 
and want of tact—its about disappearing, as nothing will do now 
but temperance, tact, and industry, if you are to hold your own. 
So far as I can see, the British merchants here are a keen, tem- 
perate lot of men, and I have no doubt the Germans sing out as 
much against us for competing as we do against them. There is one 
thing most will admit—Germans, and perhaps more so German 
Jews, are better linguists than we are. They all learn different 
languages in their youth. They mix more with other nationalities 
than we do, so that they acquire tact and diplomacy in their youth ; 
but competition will soon make us equal in that respect, as, no 
doubt, people of means and men who intend their sons to go 
abroad will educate them suitably for their profession, and it will 
make their mind more flexible in adapting themselves in the coun- 
try they go to. About technical education and State schools for 
learning handicraft, they may be of some use to persons emigrating, 
to do a bit of smith work or ¢ ntering in a new country, but for 
an old settled country they would find their little stock of know- 
ledge of small use, unless State workshops enter into competition 
with private firms, 

So far as I see, the great fault of our British workman is he is 
not sociable enough in his own house and too social out of it. 
How much better would it be to invite a friend to tea and spend 
the evening, and have a glass if they feel inclined, than go to a 
public-house. When the British workman adopts more social and 
temperate habits he will be able to compete with the foreigner 
abroad, but not, I am afraid, till then. They have something in 
their favour yet—good workmen, quick and practical ; add temper- 
anceand we are allright; and give a helping hand to all deserving. A 
decent man out of a job, you feel bound to do what you can for 
him, and he will work at anything rather than be idle. I saw one 
remark of a consul— the Germans give more credit than the 
British abroad ; if they do they will, perhaps, find that too much 
of the credit system does not pay in the long run. 

I think any English house will be glad to give credit if they can 
see their way to surety and a small return, I suppose the long and 





short of it is we will have to reduce our living all round. Manufac- 
turers, in venturing goods on speculation, should try and get mer- 
chants to put in one-half value, and share in risks, losses, or profits. 
I believe this is getting common. It is partly a return to the good 
old system of merchants. East. 

Yloilo, Phillipine Islands, 

19th Dec., 1887. 
SAFETY FOR RIVETTERS, 

Sirn,—Would you kindly insert the following in your valuable 
paper. My only reason for asking your favour is that I am of 
opinion that anything which tends to lessen the risk of injury or 
human suffering cannot be too widely known. It is a well known 
fact that a great many rivetters have had their eyesight injured— 
some even totally destroyed—while following their occupation, by 
parings flying from the rivets while forming the heads with the 
cups, and many other persons working in the immediate neigh- 
bourhood of rivetters have received injuries from the same cause. 
Now, Sir, I have conceived a means of greatly lessening, if not 
entirely abolishing, the risk of injury from the above cause by the 
use of a simple tool called a guard, which has been used by us for 


. 
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the past fortnight with great satisfaction ; and its simplicity and 
usefulness is admired greatly by all who have seen it. It consists 
of a sheet iron ring about ldin, broad cut to a radius, so that when 
bent it is slightly conical, with a light handle formed of a piece of 
iron piping with a rivet welded into one end and reduced to form a 
shoulder. Then bend the end about I4in., so as to clear bolts and 
clinch them together just sufficiently tight to allow of the ring 
being turned, the bottom being left open to allow the rivetter to 
move the guard at pleasure. By being held close to the job the 
rings can escape only to the ground, while at side work it is 
lighter to hold than the hammer, as is the common practice, and 
greatly excels it in efficiency. The sketch is something like it. I trust 
you will deem it of sufficient importance to entitle it to a portion 
of your valuable space. JOHN FORTUNE. 
5, Bell-terrace, Newcastle-on-Tyne, 
February 28th. 











LIFEBOATS, 


Sir,—In view of the approaching discussion at Washington of 
the best means for preventing wrecks and collisions, and the saving 
of shipwrecked persons, will you allow me to make a few remarks 
about lifeboats ¢ 

There ought to be two classes of lifeboats—one suitable to 
launching from a beach, and the other for harbour work, presum- 
ably with the aid of the tug. You must let me have another bit 
at ‘‘Johnny Haul Taut” here. When I was a boy there was a 
mark on the braces. Jf the rope was dry it was hanled to ‘‘the 
mark,” if it was wet it was “on jigger,” and to ‘‘the mark” it 
must come. So with the service rifle. Be the man short necked 
or long necked, he has the same stock. The Aldburgh lifeboat is 
the same pattern as the Ramsgate one. The Aldburgh boat works 
off the beach, and isthe horror of the beachmen. The Ramsgate 
boat works out of a harbour, and has made her name honourable. 
What are the most obvious qualities required in a beach lifeboat ? 
(1) She should be unsinkable. (2) She should clear herself of 
water shipped. These qualities all lifeboats possess, and I need 
not further allude to them. (3) She should be a wide boat, to 
(4) She should be shallow, to enable her to pass 
over sands. (5) She should be a good boat to windward and 
sure in stays. (6) She should be a light boat, to allow of her 
easy transport on her carriage. (7) Her rudder should be easy 
to ship in a seaway and in the dark. Does the Institution boat 
possess these qualities? Is she a wide boat! No; she is made 
narrow to insure her righting. Is she shallow? No; the deeper 
she is the quicker she will right. [Is she a good boat to windward ? 
No; a brute, on account of her clumsy form, her misplaced 
ballast, and her foolish sails. Owing to the light draught of water by 
a boat, her ‘‘ moment” should be about 4 or 5 aft to 1 before, her 
water-line middle. In ships the ‘‘moment” aft is only ‘75 to 1 
before, z.¢., } to 1. 

It is the navy idea to carry all the ballast amidships. Conse- 
quently the mizen cannot be sheeted home, the boat will not go to 
windward, will not turn round under sail, but lies wallowing in the 
trough of the sea till she is pulled round by oars. This is a 
difficult job. She rolls so, that you cannot lift the oars out of the 
water. The lifeboat’s foresail has its tack—lower fore corner— 
hooked inboard under whole sail. It is known that no boat will 
sail unless she has a short bumkin, about a foot or so long, to hook 
th sail to. If the tack is inboard, the boat keeps jump, jump, 
and will not goahead much. The fisherman carries his ballast well 
aft. He has an enormously long outrigger to sheet his mizen to, 
and he has a wonderful ‘‘ moment ” aft; but he does not call it by 
that name. He says his boat is up in the wind like a shot, and 
round like a top. His boat has a wonderfully clean stern, and 
does not lift her rudder out of the water going over a shoal, as the 
lifeboat does. His boat, for the same reason, will run easily before 
a heavy sea, but the lifeboat will not. Is the lifeboat a light 
boat? No; she has got tons of iron on her keel, so as to bury her 
well in the sand and make her as awkward to launch as possible, 
Is her rudder easy to ship? No; you can not either ship it or 
unship it, and if you get cast in attempting a launch, you must 
turn her round before you can try again; whereas, had she not 
those Noah’s Ark air chambers, and had her rudder movable, she 
would go off better stern first. 

I have heard of the new pattern boats supplied by the Institnu- 
tion. They have centre-boards. The late coxswain of the Thorpe 
boat says nothing would induce him to go to sea in a centre-board 
boat. Suppose the centre-board got jammed, and could not be 
triced up? You might be between shoals, and could not get out 
of them ! d 

Perfect lifeboats are built by private builders, and what is the 
good of these experiments ! 

The ‘‘moment” I have given for boat’s sails is only a 
guess, but is very near the truth. That for ships is taken from 
Kipping’s well-known book. ‘ Some boats carry all their mizen 
outboard, some partly outboard. The ‘‘moments” probably vary 
from 3 to 5 aft to 1 forward. This is a vital question, for the 
boat’s safety in stays and in a heavy sea depends on her coming to 
the wind against the sea. Mark this. J. W. 

Sizewell, February 17th. 


give stability. 








Kina’s CoLLEGE ENGINEERING Society.--At a general meeting 
of this society, held on Feb, 21st, a paper was read by Mr. W. 
Jones, on ‘‘ Cable Tramways ;” and at the meeting held on Feb. 28th 
Mr. Schwartz read a paper on ‘‘ Water and Water Supply.” 


IRON AND STEEL INsTITUTE.—The Council of the Iron and Steel 
Institute has just received from the United States a number of 
letters, written by prominent members of the American iron and 
steel industries, in which is urged the desirability of postponing 
the meeting of the Institute in that country until another year. 
The reason given for this recommendation is that during the whole 
of next autumn the American people will be very fully occupied 
with the Presidential Election, which is likely to be so absorbing as 
to withdraw from the Institute much of the attention that would 
otherwise be bestowed upon its proceedings. Our American friends 
are, at the same time, most cordial and unanimous in their invita- 
tion to hold a meeting in the United States as early as practicable. 
The Council has therefore, with much regret, unanimously decided 
that the autumn meeting of the Institute should not be held in the 
United States this year. They hope to be able before long to make 
an announcement of the locality selected for such meeting. 
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THE ALEXANDRA DOCK, HULL. 


AT the ordinary meeting on Tuesday, the 7th of February, the 
President, Mr. Bruce, being in the chair, the paper read was on 
“*The Alexandra Dock, Hull,” by Mr. A. C. Hurtzig, M. Inst. C.E. 

The Alexandra Dock was commenced on the 15th of January, 
1881, and was completed and opened for trattic on the 16th of July, 
1885, and during this period the works were for five months 
practically stopped. The dock was essentially a foreshore dock, 
some four-tifths of the site being below the high-water mark of the 
Humber, and a considerable portion below the low-water mark, the 
range of tides at springs being 224ft. The works included a dock 
of 46) acres with two miles of dock walls from 52ft. to 62ft. in 
height, two large graving docks, a lock 550ft. long by 85ft. wide, a 
river embankment 40ft. high and 6000ft. long, the dredging of an 
artificial channel through the Hebbles Shoal, erecting pumping 
machinery, the construction of sheds, and various minor works. 
Pending the completion of the main river embankment, the north 
dock wall and the graving-docks were carried on under the protec- 
tion of temporary reclamation-banks of clay, which at the more 
exposed places were protected by a pitched-stone face. The lock 
and all the works to the westward were included within a second 
reclamation, consisting of a coffer-dam, a portion of the main 
embankment, and two transverse earth embankments. These 
latter were constructed with much difficulty across a foreshore 
consisting of mud, sometimes 27ft. in thickness, and frequently 
the banks made no progress for days together, owing to their 
sinking into the mud, and tothe loss by tidal wash. The coffer- 
dam was segmental in form, 255}ft. in radius and 461ft. long, 
constructed of two rows of piles 6ft. apart, with clay puddle 
between. The piles were 50ft. to 60ft. long, and were driven about 
33ft. into the ground, the toes reaching down to about 54ft. below 
high-water mark. The dam was commenced in July, 1881], and 
completed in June, 1882, and contained 67,702 cubic feet of timber. 
The excavations reached a total of 3,350,000 cubic yards, and in 
the removal of this quantity five steam navvies and two hydraulic 
navvies were employed, as well as hydraulic cranes and jiggers, 
thirty-one locomotives, and nine hundred and seventy-five wagons 
and trucks. The southern portion of the dock site was covered 
with warp or river mud, which was stiff and sticky inshore, but 
softer further out; this, though drying on the surface when 
reclaimed, remained quite soft below fora long time. The mud 
varied in thickness, the greatest depth being 27ft.; and below it 
beds of warp, sand, gravel, clay, and peat were met with, in no 
definite order. The roads over this thick bed of soft mud had to 
be laid with two and sometimes three thicknesses of close timber 
and sleepers; and the passage of a locomotive over these was 
accompanied by a distinct undulation, A good deal of excavating 
was done at night by aid of electric light. The dock wall was 
designed to be founded 12ft. below the bottom of the dock, at 
which depth it was anticipated that hard clay would be found, and, 
at the first place excavated, near the middle of the north wall, 
boulder clay was reached 4ft. above the required level. Proceeding 
eastwards, the favourable level of the clay was maintained; but 
westwards there was much variation, and in the last 300ft. of the 
western portion of the north wall, the clay, after running 5ft. to 
6ft. below the desired level, dipped suddenly, almost vertically; on 
further excavating the sand, water began to boil up all over the 
bottom, and the trench sides commenced to sink. A boring was 
put down in the trench, and it was found that an excavation 12ft. 
deep would have to be made to reach the clay, and to do this would 
have risked the collapse of the trench. Accordingly, it was decided 
here, and for the future elsewhere, to enclose the foundations 
between sheet piling, tongued and grooved, and to found the walls 
at the designed level, unless clay could be certainly reached about 
lft. deeper. Large chalk was thrown into the enclosed space until 
a firm bearing was obtained, and then the concrete was deposited. 
The portion of the north wall on this site was finished and backed 
up for nearly three years before the water was let into the dock, 
and it showed no sign of settlement or displacement. The founda- 
tions of the lock were designed to be laid 484ft. below high-water 
spring-tides. The side walls were built in deep trenches. In the 
eastern trench the clay was reached at a very suitable level, but in 
the western one it was 5lft. below high-water spring-tides. One 
or two slight ‘‘ blows” occurred, but these were promptly dealt 
with in each case by placing an iron pipe in the hole, surrounding 
it and filling the hole with chalk-rubble to the surface-level of the 
clay, and covering with layers of Portland cement concrete in bags, 
upon which the foundation of the wall was laid. As the masonry 
was built up to near the level of the stand-pipe, the water was led 
away from the blow-holes in a horizontal pipe to a sump in the 
invert, thus keeping the vent open till the last moment. A far 
more serious “blow” occurred at the north end of this trench, and 
gave much trouble. The excavation over the first length at the 
north end was almost completed, when, without warning of any 
kind, the bottom of the trench suddenly began to heave, and soon 
water burst up in two or three places and rapidly filled up the 
trench, mastering the pumps. Though additional pumping power 
was provided, the impossibility of pumping out the water to the 
required level soon became apparent, not only on account of the 
great volume of water to'be dealt with, but because of the very 
large amount of extremely fine silt brought up with it from below 
the bed of clay. This clay was thus gradually undermined, so that 
the sides of the timbered trench settled, and large holes appeared 
in the adjacent ground, forming fresh exits for the water from 
below, whilst the material was brought up into the trench through 
the main blow-hole. These holes were staunched by tipping in 
clay-puddle mixed with stable litter, straw, and bags loosely filled 
with Portland cement concrete. Soundings showed that the 
bottom of the trench was covered with a layer of silt 53ft. thick, 
while a rod could be put more than 40ft. down the blow-hole. The 
total collapse of the trench was threatened, and strong lacings 
were inserted, while the centre piles and strutting were partially 
suspended by long beams thrown across the trench. Accordingly, 
the pumping was reduced to the amount necessary to get in a piled 
foundation for the side walls at the highest possible level. The 
holes were filled up with chalk, and the whole area was also 
covered with it, in order to intercept, as much as possible, the silt 
brought up bythe water. Bearing-piles were then driven between 
the network of temporary timbering, connected at the top by whole 
timber caps, on which a double thickness of elm planking was laid, 
forming the foundation of the inner gate-recess wall and the heel- 
post stone. The timber platform was placed as high as the level of 
the underside of the heel-post stone to reduce the pumping to a 
minimum, and thereby obviate further ill-effects of the ‘‘ blow.” 
Though the difficulty was thus overcome for the time being, 
further trouble was anticipated at the inner gate — and it 
was proposed to excavate the foundations in small areas enclosed 
by half-timber grooved and tongued sheeting; but after driving a 
short length of sheet piles, 254ft. long, and two or three gauge- 
piles in a longitudinal direction, some ‘‘ blows” occu at the 
surface, which was a little above dock bottom, and considerable 
volumes of watercame up. In a short time several large holes were 
formed, and some of the sheeting sank down and disappeared. 
Cast iron pipes were driven as deep as possible into the two 
principal springs, and in one of these the water subsequently rose 
14ft. above the bottom of the dock, and remained at this level, 
indicating the upward pressure at this point. Clay-puddle was 
tipped into the large holes and well trodden in, one hole alone 
absorbing several hundred cubic yards of puddle. The extensive 
area of the disturbance was manifested by the cracking and 
settling of the east and west dock walls at certain points, and the 
whole of the work at the northern end of the lock seemed in 


jeopardy. The continued flow of water highly charged with silt 
was likely to lead to further injury, whilst 14ft. of excavation 
remained to be accomplished for the foundations under the sill as 
designed. To reach the origin of the disturbance it was clearly 





necessary to carry the sheeting lower down; and accordingly pitch- 
pine piles, not less than I4in. square and 50ft. long, grooved and 
tongued, were driven so as to enclose the principal blow-holes and 
disturbed places and effectually cut off the flow of water into the 
foundations, and the excavations were made and the foundations 
completed without the slightest appearance of water. ‘The lock as 
finished was 550ft. long by 85ft. wide, and it had three pairs of 
gates, being subdivided by the middle pair into locks 32hft. and 
225ft. respectively. The walls were designed to be built with rock 
asblar on the face, and rubble-chalk backing from the bottom of 
the dock up to 14ft. below the coping, to be faced with fine ashlar 
above this level. A large amount was so built, but a strike of the 
masons whilst the work was in progress led to the substitution of 
7 to 1 Portland cement concrete, faced with 5 to 1 in place of the 
lower ashlar and chalk. ‘The masonry was set in lias-lime hydraulic 
mortar, made from limestone brought from Lyme Regis and burnt 
upon the works. The graving-docks, one 550ft. by 65ft., and the 
other 500ft. by 60ft., were constructed of masonry throughout. 
They were emptied by two centrifugal pumps of 4ft. suction. 
The pumps also performed a second and important duty —they were 
used to maintain the water-level in the wet dock, and supply, as far 
as possible, the loss from penning. This was done by pumping 
from a fresh-water stream, and the process was intended to obviate 
the necessity of dredging from the dock, ‘The pumps could raise 
14,500,000 cubic feet of water from the stream in twenty-four hours, 
thus greatly benetitting the drainage of the surrounding low-lying 
country, as well as reducing the cost of maintenance of the dock. 
Opposite the entrance-lock, the navigable channel of the Humber, 
3dtt. to 40tt. deep at low-water spring-tides, was some 960ft. dis- 
tant from the outer sill, the intervening space being the Hebbles 
Shoal, consisting of hard clay and boulders. Through this shoal 
an artiticial channel was dredged, 35 acres in extent, and the depth 
had been increased from between 3ft. to 6ft. down to from 12ft. to 
14ft. at low-water spring-tides. A timber wharting lined the sides 
of the trumpet-entrance to the lock, and was returned for a length 
of 300ft. up and down the river along the Conservancy line. It 
was constructed in bays 10ft. apart, generally braced transversely 
and longitudinally and covered with din. decking. The dock was 
well eyuipped with cranes, &c., and was laid out on the north side 
for the accommodation of the coal trade, but at_ present a portion 
only of the extensive space available was so utilised. The system 
of coaling was the same as that so successfully adopted at some 

rts in South Wales. The dock was designed and carried out by 
Mr. James Abernethy, Past-President Inst. C.E. 








AUSTRALIAN ENGINEERING NOTES. 


Ir is anticipated that the forthcoming Melbourne Exhibition will 
far surpass any that has previously been held, Germany, France, 
Austria, Spain, the United States, Belgium, and Holland, New 
Zealand, and Queensland will all be large exhibitors, while Great 
Britain will be represented on a larger scale than any of the other 
countries. It is estimated that there will be 15,000 separate ex- 
hibits in the Victorian court alone, exclusive of wool and wine 
entries, 

Mr. H. B. Nicholas, the senior inspector of mines for Victoria, 
intends applying for space for the purpose of exhibiting the full 
mineral resources of the colony. 

A Bill is shortly to be brought before the House for permission 
for a firm of electricians to lay wires and light Sydney by elec- 
tricity. The impetus this trade is getting in this country may be 
judged by the installations that have taken place already in Sydney 
and suburbs, a tew of them being :—The South Head hghthouse— 
the most powerful light in the world—the line of docks, the 
theatres, the General Post-oftice, Sydney Railway station, and the 
Government workshops, various seaside resorts and recreation 
grounds, a number of arcades in the town, and in the main ware- 
houses and shops. 

The transactions at the Royal Mint, Sydney, for the year 1887 
have been as follows :— 

Weight of Gold Received yor Covnage. 
December, 1887. Since January Ist. 
Oz, Uz, 





New South Wales 963788 105,208 71 
Queensland .. 41,444°93 426, 110°35 
New Zealand 11,621°35 53,L00°04 
RP 20°53 49°53 
PEG, os os. on we on _ 563260 
South Australia .. 708°00 5633 13 
Other countries .. _ 168077 
Coin R 30°41 224°83 
Total 597,706°82 


63,463°10 .. .. 
Gross value of the above.. £242,434 17s. 6d. £2,173,305 19s. Sd. 

The tramway system in Sydney, as will be understood, is under 
Government control; this, it is asserted, is longer than any single 
service in the world, and carries greater trattic than any other. 
Consequent on the absence of a suburban railway, the tramway 
service is extended to all the suburban resorts. Notwithstanding 
these advantages, the trams cannot be made to pay; the highest 
dividend raised being 24 per cent. The general outcry is that it is 
owing to bad management, various remedies having been tried for 
making the service more successful, and of late the Government 
has been urged to let the concern go into the hands of a private 
company. ‘The system at present followed would not be toierated 
in kngland; the trams stop only at fixed places, no person being 
allowed to enter or alight trom the cars between these stations; the 
consequence of this system of running being a constant impeding 
of vehicular trattic, which, in the busy parts of Sydney, must cause 
serious annoyance. Then the trams are run at an excessive speed, 
being sometimes as much as fourteen miles an hour, and, to warn 
of their approach, are constantly blowing the steam whistle. These 
and other sundry inconveniences are a source of continual com- 
plaint, and what might be one of the best paying and most con- 
venient systems in the world, were it conducted on a principle 
similar to those at Liverpool or Belfast. ‘To try and run at less 
expense, as well as doing away with the unwieldy and noisy tram 
engines, the Government is contemplating running the cars with 
electric motors, and has had offers from electrical agents to run 
the cars under ditterent electrical systems at one halt the present 
cost. 

Mr. E. Pritchard, who has secured the Australian royalty for the 
Julien electric traction system, is at present en rowte from Brussels, 
bringing with him an electric car for the purpose of making a 
thorough test of this system on the Sydney Jines. He alleges 
this system will involve no alteration in the rolling stock or perma- 
nent way. Of course it is obvious from this that the motors will 
be worked from accumulators. He also attirms that he can work 
these motors at one-third the cost of those at present in 
use. Another electrical system to be given a trial is the Elie- 
son system, the same as is adopted on the North Metropolitan 
Tramways Company. ‘Ihe Australian rights in this system are 
secured to Messrs, Brown and David, Brisbane (Q.). The 
Brisbane Tramway Company has undertaken to adopt it if it is 
proved to their satisfaction to be more economical and efficient 
than horse traction. ‘The EKlieson separated motor and car will be 
tried on the Sydney lines, as well as the Julien combined motor 
and car, at the expense of the respective agents, 

A new Railway Construction Bull is expected to oe brought before 
the Victorian Parliament next session. ‘The Government has caused 
the following eligible routes to be surveyed :—Sale to Fort Albert, 
50 miles ; Rosedale to Yarram, 48 miles; Beaconstield to Gem- 
brook, 19 miles; Moe to Walhalia, 25 miles; Extension to Neerim, 
13 miles; Linydale to Warburton, 21 miles; Benalla to King River, 
30 miles; Branxholme to Hawkesdale, 45 miles; Noradjuha to 
Conongarac, 15 miles; Stawell to St. Arnaud, 45 miles; Briaglong 
to Cobbannah River, 25 miles; Becac to Scarsdale, 36 miles; Donald 
to Wirrimbirchip, 32 miles; Wangaratta to Borrahaman, 18 miles; 





Ballarat Cattle Yards line to Sebastopol, 4 miles; Northern con- 
nection, Melbourne, from Fitzroy or Collingwood to Prince’s Bridge 
3 miles; Lillydale to Wandin Yallock, 12 miles; Stratford to Briago’ 
long, 8 miles; Healesville to Alexandria, 45 miles; 'Taraigon to 
Alberton, alternative route to the one from Rosedale to Alberton 
40 miles; Rupanyup to Banyena, 12 miles; Wangaratta to King 
River, 65 miles; Branxholme to Koroft, 50 miles; Natimuk to 
Goroke, 32 miles; St. Kilda to Brighton, vi@ Elwood, 5 miles: 
Lillydale to Doncaster, 5 miles; Croydon to Wandin Yallock’ 
14 miles; Numurkah to Katamatite, 15; Warragul to Leongatha, 
26 miles; from North-Eastern line, between Longwood and Vrolet 
Town to Strathbogie, 14 miles; Lillydale line to Warburton, 14 
miles; Bainsdale to Paynesville, 12 miles—total lines surveyed 
798 miles. | 

Adelaide Jubilee Exhibition, which opened on the 21st June 
closed on the 7th January. The total admissions have been 
766,880, realising upwards of £21,000, being £5000 more than was 
expected. The Exhibition has been a complete success financially 
and has caused surprise to many who predicted it would bea 
failure, owing to the fact of Adelaide being so isolated. The 
average expenditure has been about £40 per week. The represen- 
tation of the different countries has con as follows: —Great 
Britain over 6000 exhibitors; New South Wales, 469; South 
Australia, including the northern territory, 536; Victoria, over 
500; America, over 100; Belgium, 100; and Germany a great 
number. 

The gold mining in Victoria for the year 1887 has been very 
fluctuating and sensational ; the commencement of the year showed 
very poor returns, but towards the close the output in a number of 
claims was very high; in the stock and share market there has been 
guite a boom, which is continued up to the present time, shares in 
the favourite localities have been going up to an unprecedented 
value, which is still maintained, ‘The following table, taken from 
the mining registrar’s report, shows the output for the year ending 
30th September last :— 


Tons crushed Average yield. Gross yield. 














dwts. grs. | OZ. 
Ballarat district 118,207 9 20°34 58,204 
Clunes “eS aa 38,722 7 0°80 13,619 
Gordon and Egerton .. ..| 38,875 5 1718 11,111 
Smythesdale .. .. .. .. 12,307 | 8 20°75 2,378 
Buninyon 12,538 4 8°66 2,734 
Sheskwoed 2,444 3 22°07 479 
Southern .. 1,606 3 6 261 
Creswick .. 898 3 23°75 79 
Steiglitz 465 10 774 240 





According to the report of the master of the Victorian Mint, the 
return has been as follows :— 


Ounces, 
Victorian gold received during 1887 595,086°51 
Foreign do. do, do. 174,810 24 





769,897 °05 


a ° 
Coin issued to the public during 1887 . £2,387,800 





AMERICAN NOTES. 


(From our own Correspondent, 
New York, February 15th. 

SALEs of copper last week for export, 2,360,510 lb. ot refined ; 
total since January Ist, 8,970,821 lb., against 604,828 1b. for same 
time last year. Exports of copper matte and ore so far this year, 
9,945,312 Ib., against 49,500 lb. for same time last year. The 
market is firm with an improving tendency. The lead market 
closed strong at 4°90, under the report of an European syndicate 
seeking to control the market. Spelter has declined to 5} for 
March. ‘There is a good demand for tin-plates for spring delivery. 
The market for tin has declined to 34°50. In iron and steel there 
is nothing to note, and prices are tirm, but scarcely any business is 
doing outside of the usual retail line. Western markets are dull, 
Pittsburg mills are turning out a little less than their average 
winter production. The rail mills have all got to work, and last 
week’s orders were about 60,000 tons. Railroad builders are not 
running into market as they did last winter, and refuse to place 
large summer orders until they can obtain concessions of about 
l dol. per ton. Last week’s receipts of tin-plates at this port were 
70,000 boxes ; tin, 60 tons; pig iron, 1500 tons; steel and iron 
rods, 890 tons, A large amount of iron and steel work is in sight, 
but manufacturers are unable to make any further concessions, and 
are awaiting the action of projectors and builders. The crude iron 
production of the United States, outside of charcoal iron, is about 
115,000 tons per week. ‘There are in operation 243 anthracite and 
bituminous furnaces. There are 1U3 charcoal furnaces idle 
throughout the United States, with but little prospect of resump- 
tion at any time. 

The anthracite strike still continues, and the production is about 
60 per cent. of the maximum output. A general resumption is 
expected this week, and if police aud company officials can force 
a resumption it will take place. There are over 50,000 miners still 
idle, and the leaders of the miners are now at Washington, giving 
testimony before a Congressional Committee, and asking such 
interference as will oblige the Reading Railroad Company to 
resume the shipments of coal. We do not expect any such action 
from our American law makers. Capital is king here. 

A company has been organised with a capital of 1,500,000 dols., 
to construct a pipe line trom the natural gas-fields to Chicago. 
Patented steel piping will be used. In its manufacture, a disc of 
mild steel is first taken and folded under heat, it is drawn cold 
over mandrils into tubes and rolled and worked by specially con- 
structed machinery into any required length and thickness, It is 
cleaned by acids, and a proportion of tin is applied to the inside 
which penetrates the fibre of the steel and increases its tensile 
power one-fourth, ‘There are forty patents covering this process. 
By this process seamless steel pipes, 4Sin. in diameter, will be made 
as smooth as glass inside, indestructible by the elements, light in 
weight, and comparatively inexpensive to manufacture, 

A new machine has been introduced for pulverising coal or 
mineral of any kind, ‘The promoters propose to introduce it at 
mills and mines where the pulverisation of material is desired. It 
has been introduced at one or two rolling mills where the dust of 
anthracite fuel is forced into heating and puddling fuanaces, The 
advantage is that about one-half the amount of coal is necessary. 
Great enterprise is exhibited among the prospectors fur natural 
gas. A number of new wells have recentiy been brought in, and 
companies have been recently formed to bore at widely remote 
points in the hope of finding a supply. 

Over 100 coal mines will be opened this year in the States of 
Iowa and Kansas. ‘The production of coal last year in the United 
States was 110,000,000 tons. The production of coke was 8,000,000 
tons. Advices from the iron-making centres in the South show 
that business of all kinds is far ahead of last winter. New enter- 
prises are springing up in nearly all the manufacturing towns. A 
great deal of Northern capital will be invested in Tennessee and Ala- 
bama. Heavy hardware will be largely manufactured. Agricultural 
implements, stoves, wagons, and all kinds of machinery and mate- 
rial for mines, mills, and farms, will be manufactured in the 
Southern States, instead of as heretofore being very largely bought 
in the North, Labour is cheap, the cost of living is less than in the 
North ; railroad freights are reasonable, taxes are low, and there 
is much less annoyance from labour organisation, 











Cost or Exzctric Licutinc.—The following comparative esti- 
mates of the cost of lighting Chicago are taken froma report by 
Professor Barrett :— 

No. lights. Candle power. Cost per year. 
os 00 0s GEIS 00 52,368 .. 12,351 dols. 
. 7,180 dols. 


750 .. 1,500,000 
8278 .. «98,190 9,846 dols. 


Arclights .. .. .. 
Incandescent lights .. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tue reports of the ironmasters brought to ‘Change at Wolver- 
hampton yesterday, and at owinghere this afternoon—Thursday 
indicated that the quieter state of trade which has existed since 
the quarterly meetings has not yet given way. New orders are 
less abundant, and specifications under orders taken since the year 
began are now difficult to get in, The continuance of the wintry 
weather is an occasion of postponement of ordering by consumers 
of almost every description of iron. 

With the opening of a new month, specifications should become 
more plentiful than recently. No great things, however, are 
effected just yet, and the demand for sheets, which has hitherto 
shown little fluctuation, is now sympathising with the lessened 
demand for other descriptions of manufactured iron, Sheet 
makers who a few weeks ago declined large orders were to-day 
expressing some regret at the course they took; orders offered 
then are not now obtainable. Prices are easier. Singles are now 
£6 7s. 6d.; doubles, £6 12s, 6d. to £6 15s.; and lattens, £7 12s. 6d. 

The market for galvanised corrugated sheets isstrengthened at the 
moment by a notice of suspension of operations at a large local gal- 
vanising works, pending the reconstruction of the firm. The effect of 
this action will be to temporarily take off the market a large source 
of supply, and other makers will benefit. Hope is expressed that 
there is every foundation for it—that the cessation of operations 
will be only of short duration. Spelter is recovering its price, and 
is now quoted at £20 to £20 10s., delivered in Birmingham. This 
is helping the galvanisers, who quote £12 to £12 10s. and £13 per 
ton for 24 gauge, bundled, delivered London. 

Competition from the steel makers is increasing in such a way, 
that the Staffordshire iron trade is not now of the proportions of 
several years ago. For smithy purposes, however, the iron bar 
still holds its own, notwithstanding the boast of the Staffordshire 
steel masters of their capability to produce a metal which will 
weld. Prices keep at £7 to £7 12s. 6d. for best sorts, £6 for 
second qualities, £5 10s. for merchant bars, and £5 for common. 

Strips for the tubemakers are hardly so brisk as previously, since 
the season for tube manufacture is now rapidly drawing to a close. 
The associated tirms maintain their quotation of £5 5s., but selling 
prices are in reality 2s, 6d. to 5s. per ton less than this. Hoops are 
w fairly steady call at £5 2s. 6d. to £5 7s. 6d. at works. Compe- 
tion continues severe with the Lancashire, North Staffordshire, 
and South Yorkshire makers, 

The steel market maintains its position better upon the whole 
than iron, though even as regards steel prices are hardly so strong 
in actual business as previously. Bessemer blooms and billets 
delivered from Wales are quoted £4 15s.; steel tin-bars, £5 ; and 
plating bars, £5 15s, Steel plates from Middlesbrough, produced 
by the Siemens process, are £7 10s., while iron plates from Mid- 
diesbrough are quoted £5 15s. to £6 and £6 8s. Yd. delivered. 

Basic steel pth ro continue to experience a large demand for 
their products. Plates, engineering sections, and heavy bars are 
being sent away as rapidly as possible. Much of the work is being 
built into bridgework intended for export to South America, India, 
Australia, and elsewhere ; and engineers express themselves well 
satisfied with much of the steel which they are now receiving. I 
lately announced that the Staffordshire Steel and Ingot Iron Com- 
pany had secured orders for large bars from the North of England 
and from Scotland—a circumstance which sounds very much like 
sending coals to Newcastle. The exceptionally powerful machinery 
which the Staffordshire company possess for rolling bars of large 
sizes gives them this advantage. The company have now booked 
a repeat contract from the North of England for 12in, flat bars of 
steel. 

Considerable interest has been aroused among steelmakers here 
by the report from Scotland of the failure of imported German 
steel plates. The experience of consumers in this district 
who have under any conditions tried German steel has been of 
similar condemnatory nature. The reports now circulated as to 
the unworthiness of German plates are also on all fours with tne 
experience of railway companies anywhere who have laid down 
German steel rails alongside those of English manufacture. If 
native steel makers continue to maintain their reputation for 
reliable steel there will be much less to fear from Germany or any 
other continental competitors, 

Steel scrap is in demand considerably in excess of supply. The 
large call that has sprung up of late for steel in this form is a 
new feature of modern trade. Certain of the Staffordshire sheet 
makers buy heavy quantities of steel scrap for piling purposes, 
some of the orders running to 1000 tons ata time. Indeed, they 
are always open to make purchases, so excellent do they find this 
commodity answer their purposes. The prices quoted to-day— 
Thursday—in Birmingham for Welsh steel tin bar ends were 60s. 
to 65s. per ton delivered ; rail crop ends, 64s.; sleeper plate ends, 
double cut, 72s. 6d. to 75s, Sheffield steel scrap, delivered here, 
was quoted—Siemens shearings from boiler and ship plates, 62s. 6d. 
net, and rectangular plate clippings, 65s. per ton. 

A lessened consumption at the mills and forges and the weaker 
condition of the Northern markets are operating to prevent an 
expansion of the demand for pig iron of this district. Buyers are 
reserving their purchases in the expectation that any delay will be 
in their favour. Some native producers assert that if they would 
accept prices 1s per ton below those now ruling they would be able 
to book good lines, in some cases 2000 tons. Staffordshire makers 
are relatively in a better position than are those of outside districts. 
Quotations of imported sorts, compared with the rates ruling at 
quarter-day, have declined fully 2s. to 2s, 6d. per ton. Northamp- 
tons are 3¥s. upwards easy delivered ; Derbyshires, 40s.; and 
Lincolnshires, 42s, 6d. and 43s. Staffordshire pigs are nominally 
52s. 6d. for hot blast, while part mines remain at 40s. and occas- 
sionally 42s, 6d. for best qualities, while common pigs are 31s. 3d. 
to 32s. 6d. Hematites are fairly strong at 54s. for West of 
England forge serts, delivered here. 

A case under the Merchandise Marks Acts was before the Wolver- 
hampton magistrate on Friday. Mr. Henry Vaughan, trading as 
Henry and Thomas Vaughan, lock manufacturers, Willenhall, was 
charged on information laid by Mr. Samuel Tonks, brassfounder, 
Wolverhampton, with selling two dozen of 6in. rim lock furniture 
falsely stamped with the words “ Vaughan’s Patent.” It was 
urged for the defence that the goods, though they had not been 
patented, were the invention of Henry Vaughan, and were sold by 
him previous to the operation of the Act as a patent. Since then 
they had been stowed away, but on a customer going to the ware- 
house for two dozen he was handed the goods through an over- 
sight. The stipendiary said he would deal leniently with the 
defendant, and fined him 40s, and costs. 

The important bearing of art education upon the industries 
of Birmingham lends special weight to the statement of the Mayor 
that in the Birmingham Municipal School of Art each succeeding 
year has witnessed an advance, and that since last year the pro- 
gress has been marked by ‘giant strides.” The improvement, 
moreover, is described as showing itself in exhibits of almost every 
class, Among the most noticeable features of the exhibition of 
students’ work pointed out by the examiners are the great develop- 
ment in the design section, and the next improvement in the 
quantity and quality of the work in modelling, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent. 

Manchester.—The condition of trade in this district may perhaps 
best be described as disappointing. Instead of the much talked-of 
improvement being realised, there is rather a retrogression to the 
unsatisfactory position which was prevalent just before the close of 





last year. In all descriptions of raw material prices show a ten- 
dency to get back to something like the old low rates, and buying 
of any weight is in consequence checked, as consumers prefer to 
go on as long as possible with what iron they have to come in on 
old contracts before entering into any further engagements. This 
applies particularly to common pig iron, but the same thing is also 
being felt in hematites, notwithstanding the general activity which 
poeta throughout most of the steel branches of industry. Manu- 
actured steel and manufactured iron are also rather easier, but 
in these prices are being much better maintained than in the 
raw material. To some extent a hopeful tone is still enter- 
tained with regard to the future, and there is no doubt 
that trade is really better than it was a few months back, 
but there does not seem to be any great confidence in an early 
material improvement such as had been anticipated, and the 
market has unquestionably lost much of the ground which had 
been gained up to the opening of the present year, In fact, ever 
since the first two or three weeks there has been a slow but steady 
drifting backwards in prices of all descriptions of pig iron, and the 
only tendency towards maintaining the upward movement has been 
in some descriptions of finished iron, which have gone up about 
5s. per ton; but even here the advance is now beginning to show 
some sign of wavering, although it has not yet reached makers so 
mach as merchants and holders of speculative parcels, 

There was a very slow business doing on the Manchester iron 
market on Tuesday, and there were no transactions of any 
weight to really test prices. A continued want of firmness 
was, however, a general charactcristic of the market so far as 
all descriptions of pig iron were concerned; and although 
makers were not actually quoting lower rates, there were 
second-hand lots offering at prices under the nominal current rates. 
Consumers, for the most part, had only very small orders to give 
out; and except where special brands were required, they were 
able to place these at very low prices, Lancashire makers still 
quote about 39s, 6d. to 40s., less 25, for forge and foundry delivered 
equal to Manchester, but the business they are able to do on the 
basis of these figures is only of the most limited proportions, and 
confined chiefly to consumers in the immediate vicinity of the 
works, Quotations for district brands remain at about 37s. to 38s., 
less 24, for forge and foundry Lincolnshire, with about 43s. quoted 
nominally for Derbyshire foundry, less 24, delivered equal to 
Manchester, but these figures do not represent the basis upon 
which business of any moment is being done; and in Lincolnshire 
there are sellers prepared to take 6d, under the above quotations, 
For Middlesbrough iron it is difficult to get more than about 
39s. 10d. to 40s. 4d., net cash, delivered equal to Manchester for 
really good named foundry brands, and in some brands of Scotch 
iron, ehonah prices are nominally unchanged, there is still a con- 
siderable amount of ‘‘bearing” going on. Hematites, notwitb- 
standing the continued activity in some of the leading branches of 
the steel trade, still meet with only a very low inquiry, and 
makers’ quoted rates are little more than nominal, as there are 
sellers who would yg, Sa 52s, 6d., less 24, for good foundry 
brands delivered in the Manchester district. 

Steel plates seem to be giving way somewhat upon the full prices 
which have been recently quoted, and £8 per ton for delivery in 
the Manchester district is a price at which makers would readily 
book orders, whilst it is possible that in some instances even under 
this figure would be taken. 

In the manufactured iron trade makers generally are maintain- 
ing a tolerably tirm tone; in most cases they have still sufficient 
orders on their books to keep them fully Pree. Hao for the present, 
and are therefore under no immediate necessity to force sales. The 
trade generally, however, shows a slackening off, and this is leading 
to underselling on the part of merchants and holders of iron bought 
before the recent advance. Makers’ quotations are generally firm 
on the basis of £5 5s. for bars, £6 7s, 6d. for hoops, and £6 15s. to 
£6 17s. 6d. for sheets delivered in the Manchester district ; but 
there are sellers of bars who are prepared to go quite 2s. 6d. per 
ton below makers’ prices, and the tone of the market all through 
is rather weaker. 

In the engineering branches of industry very little progress, if 
any, is perceptible towards the improvement in trade which has 
been so much talked of recently. Beyond one or two special 
branches, such as ordnance construction, marine work, boiler mak- 
ing, and cotton machinery, there is no real activity to report, and 
trade remains almost stationary. Machine tool makers here and 
there are perhaps getting a few more orders, but the weight of 
new work coming forward is not sufficient to produce any really 
appreciable improvement in this branch of industry, and in general 
engineering works throughout the district are still only but indif- 
ferentlyemployed. The reports issued by the leading trades union 
organisations connected with the engineering branches of industry 
in some instances record an improvement; but taking them all 
through it is confined to a few special branches, and they do not 
show any very material improvement in trade generally. The 
Amalgamated Society of Engineers is again able to report a slight 
reduction in their list of unemployed, but the number of members 
on the books of the society in receipt of out-of-work support is still 
very large, and the reports received from the various district 
branches continue very unsatisfactory as to the condition of trade 
in most of the important centres of industry outside purely ship- 
building districts. The Steam Enginemakers’ Society also reports 
a decided improvement in trade so far as shipbuilding centres are 
concerned, and there has been during the last few weeks an increased 
demand for pattern-makers and smiths, which is regarded as an 
indication that there isa considerable amount of new work being put 
in hand. Throughout the Lancashire district, however, the returns of 
the society show only a very moderate improvement, and apart from 
one or two special branches the reports are anything but good as 
to the condition of trade. The returns of unemployed throughout 
the country show a steady decrease, the number being now little 
more than 3 per cent. of the total membership in receipt of out-of- 
work benefit, which is only a little higher than at the time of the 
Bolton strike, when a large number of members were thrown upon 
the books, and includes the men still out of work owing to the 
strike in the Blackburn district. The last report of the Iron- 
founders’ Society shows a moderate decrease in the number of un- 
employed members on the funds, and takes a hopeful view as to 
the prospects of trade, especially in the shipbuilding centres in the 
north of England. The returns sent in to the society from the 
various centres show, however, that with the exception of one or 
two places, of which Sunderland and Newcastle are the most 
important towns, trade for the most part is still reported as either 
bad < or only moderate. 

Although it is somewhat out of my district, I may mention that 
the statement which has recently appeared in the Newcastle papers 
to the effect that a 2s, advance in wages has been granted to men 
employed in the engineering trades on the Tyne is inaccurate. 
This advance only applies toa special agreement made by Messrs. 
Hawthorn, Leslie, and Co. with the workmen at their Hebburn 
works ; this arrangement, I may add, was come to through the 
intervention of Mr. Austen, the general secretary of the Amalga- 
mated Society of Engineers, together with a representative of the 
Steam Enginemakers’ Society. 

Messrs. Browett, Lindley, and Co., of Manchester, have recently 
introduced a new type of vertical compound tandem engine, which 
has been patented and specially designed for electric lighting 

purposes and one of these engines has just been fitted to a large 
Brush dynamo for — steam yacht Victoria, now cruising 
in the Mediterranean, e special features of this new engine 
and dynamo combined may be briefly described as follows :—The 
low-pressure cylinder is mounted on the top of the high- 
pressure, which latter is bolted to a target end on the vertical 
frame, which is massive and rigid, as the engine is designed for 
running at high speed, and for coupling direct to the dynamo; 
and as the plant is specially intended for use on board ship, where 
space is often very limited, the engine has been designed with a 
view to compactness without sacrificing accessibility. The pistons 
are readily removable, and there are no glands to pack between 





the two cylinders, a self-packing metallic gland being used round 
the —e instead, which can also be removed ily. The 
crosshead is of steel, forged solid with the piston-rod, and con- 


structed in the same manner as all the other vertical engines made 
by this firm, which permits of the brasses being removed very 
readily from the front. A piston-valve of novel construction is 
used to admit steam to the high-pressure cylinder, and both this 
and the low-pressure slide valve are worked direct off one excentric. 
The engines are also made horizontal. All the wearing surfaces 
are kept very large, and continuous lubrication is provided in all 


The coal trade throughout this district does not show any very 
material change, save that the demand for the better classes of 
round coals continues fairly brisk as the result of the continued 
severe weather of the past fortnight. Engine classes of fuel are, 
however, more plentiful, in consequence of the increased output of 
house fire coals, the lower descriptions of slack being a decided 
drug in the market, and steam and forge coals are only in poor 
demand, Prices remain at about late rates in most departments 
of trade. For the best qualities of house fire coals $s. per ton is 
being got at the pit, and in some cases a trifle more. Seconds are 
not quite so firm, at 7s. to 7s. 6d., with the commoner descriptions 
of round coals not averaging more than 5s, 6d. to 6s. per ton at 
the pit. For steam and forge coals pricesdo not average more 
than 5s, to 5s. 6d. per ton at the pit mouth. There is a fairly good 
demand for steam coals for shipment, good ordinary descriptions 
of which bring about 7s. per ton for deliveries at the High Level, 
Live 1. or at Garston. Burgy is plentiful in the market, as 
already stated, and prices for good ordinary qualities range from 
4s, 6d. to 4s. 9d. per ton at the pit. Slack can be got from as low 
as 2s, 3d. per ton for the poorer gee whilst the best descrip- 
tions bring about 3s. 6d. to 3s. 9d., with even 3d. per ton more 
being got in some exceptional instances. 

Barrow.—There is a quieter tone in the hematite pig iron trade 
by reason of the fact that makers are firm and not disposed to 
come down to the low values at which, during the past few days, 
hematite warrants have been changing hands, There is un- 
doubtedly too great a production of hematite pig iron in the 
country, and this is responsible for the heavy stocks and for the 
low prices which are ruling. There is, however, a large consump- 
tion of hematite, and the chief sources of the demand are all 
active. Steel makers are drawing large supplies, and the general 
consumption of both Bessemer and ordinary forge and foundry 
qualities is quite up to a full average. Makers are asking 43s. 6d. 
to 44s. per ton for mixed parcels of Bessemer iron net f.o.b., and 
warrants have been changing hands at Is. 6d. to 2s. per ton below 
these figures. Of course special brands have been easily disposed 
of in average parcels during the week at full prices. Orders are 
well held by makers, and they have not heavy stocks on hand. In 
the steel trade there is continued briskness in all departments, and 
the strange anomaly is again showing itself of an increased 
demand for rails, with a reduction in prices to the extent of 
6d. per ton, the current rate for heavy sections being £3 18s. 6d. 
per ton net f.o.b. During the past few days the mills of the West 
Cumberland Steel Company at Workington, which have been 
standing for three months during important alterations which will 
be found very advantageous, have been started. Some distress has 
existed in consequence of this stoppage, but the prospects of con- 
tinued activity at the works are now very apparent. There is 
still a very good demand for steel shipbuilding material, and 
orders are more freely offered than makers can deal with. Plates 
this week are quoted at £7 per ton and angles £6 J0s. net. f.o.b. 
Blooms, which are in steady request on American account are 
quoted at £3 15s, per ton, or only 3s. 6d. below the quotation for 
finished rails. Billets are in good demand and in large output, 
the quotation this week being £3 18s. 6d. per ton. Slabs, in 
which there is little doing, are quoted at £3 18s, per ton. In 
the shipbuilding trade there are much more hopeful signs 
than for some time past, and builders are practically assured of 
some very large contracts. It is probable that the revival of ship- 
building in Barrow will lead to the resuscitation of some of the 
minor industries of the town, which have been at a standstill for 
some time. It is contemplated starting the new Foreign Food 
Supply Company this season, with chartered steamers to run from 
America to Barrow; but the directors are intending ultimately to 
build a fleet of their own specially adapted to the trade. Engineers 
and ironfounders are more busily employed and have more hopeful 
prospects. Iron ore is quieter in tone at from 8s. 6d. to lls. 6d. 
per ton at mines for ordinary qualities, There is no change in the 
steady tone of the coal and coke trade. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE demand from the Indian States and other railways for rail- 

way material has suddenly diminished, through the decrease in 
traffics, This falling-off on the Indian lines is attributed to the 
decrease in the weight of grain carried. Prices are now so low that 
it scarcely pays to bring it down, and in India there is no storing 
of the crop, which is raised exclusively for immediate sale. The 
business in oil and cotton has also diminished, and these unfavour- 
able results have caused the railway managers to hold their hands 
for the moment in the matter of further extensions and develop- 
ments. For South America the business is as important as ever, 
the variety of goods sent there being very great. An inspector, 
resident in Sheffield, tells me that among the latest kinds of “ rail- 
way goods” he sent to South America, to the order of a London firm 
of contractors, were 10,000 tons of paving stones, which were sent 
from near Lowmoor to Goole, where they were shipped from the 
canal boat into the vessels which were chartered to take them straight 
away to South America. 
_ An order for railway tires, for which local houses competed, has 
just been placed in South Wales. There is no question of the 
quality of Sheffield tires or other railway material; but the Welsh 
firm were able to comply with the specifications of the offerers, who 
represented one of the Indian railways, and the nearness of their 
works to the seaport — them the great advantage of cheap 
carriage. In this item Sheffield is practically handicapped, and it 
is expected that similar experience may come more frequently, 
and other districts improve in their productions. 

There is, unfortunately, a languid tone prevalent in colonial 
business, One company here, who hold the Government contracts 
for a colonial market, report that they have not received any work 
to do for them since the inning of last year. This has been one 
cause of their greatly diminished dividend. In the very finest of 
railway work, as in steel castings, there is now such soliciting of 
orders that the buyer practically is master of the situation, and 
thus values are kept at a much lower rate than at any previous 
period. In tires, axles, and springs, however, the advances pre- 
viously noted have been maintained. 

An important point was mentioned at the annual meeting of one 
of our largest establishments last week. Of late years Sheffield 
manufacturers complained of the difficulty of satisfying tests of steel 
at Woolwich. This company stated they that had experienced no 
such difficulty. On the contrary, they had sent over two hundred 

ieces of steel, large and small, to Woolwich, and every piece had 
m accepted. This very satisfactory information was well 
received. At the same meeting it was stated that several railway 
companies, after trying cheaper qualities of goods for railway 
work, had returned to the more costly and trustworthy grades. This 
is a tendency which has been apparent of late in both the heavy 
and the light industries. 

Though the demand from the United States for the finer kinds 
of crucible steel has decidedly fallen off, other markets have per- 
ceptibly increased, with the result that two of our leading com- 
panies—one the largest firm in the world engaged exclusively in 
the manufacture of steel—are well employed. ‘The home markets 
have been busier, and there is more doing on foreign account. In 
shipbuilding specialities there is again rather less work. Some 
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firms anticipate that a month or two will see the shipping industry 
as dull as ever ; but this idea is probably largely due to the weaker 
tone in iron, which is once more depressed. : 

Cutlery firms report that business is age in the higher grades ; 
cheaper qualities not much called for. For the States the very best 
West African ivory-handled table cutlery is in request, and there isa 
rather improved call on account of some foreign markets. An excel- 
lent trade is being done in razors for India. Edge tools, also in the 
costlier kinds, are being forwarded in large quantities to German 
houses who cultivate the markets of Southern Europe and the 
Levant. These parts continue unaffected by the war rumours. 
In plated articles the best gocds are also ordered. All round the 
world seems to be recovering from the rage for cheapness, which a 
few years ago caused the markets to be flooded with German, 
French, and American imitations of our excellent wares. The 
Merchandise Marks Act is operating favourably to effect pure 
trading, or rather to prevent impure trading. 

Continued cold weather has given the skate makers another 
chance. This work is chiefly in the hands of the joiner’s tool 
makers, for whom it finds winter employment. Years ago it was 
an important industry, but latterly it has dwindled away in this 
country, and falleninto German hands, At this moment there are 
more German skates sold to two firms of local merchants than are 
made by all the Sheffield houses. It is only equalled in this respect 
by the large number of German scissors sold in Sheffield. 

The extreme cold has again — a stimulus to house fuel, which 
is in active request for all markets. It is too late in the season, 
however, for values or wages to be affected. Any effort by the 
coalowners to raise prices, or by the colliers to increase wages, 
would drift business to the northern coal field ; and when once 
customers find their way to other sources of supply, it is hard to 
win them back. Yorkshire coalowners have already had bitter 
experience of that truth. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE Cleveland pig iron trade has been in an almost stagnant 
condition during the last few days. Sales have been few, and for 
small lots a. The only sellers at present are weak holders, who 
are compelled to realise at the best price they can obtain. For 
immediate delivery 3ls. 3d. per ton has been accepted for No. 3 

-m.b., or 3d. below last week’s rate. For delivery to the end of 

arch 31s. 6d. is the price current. Makers will not, of course, 
take these low prices. They say they require at least 2s. per ton 
more to cover cost of production, without including anything for 
profit. The demand for forge iron isat present somewhat in excess 
of the supply, and in some instances buyers have paid for it a 
rather higher price than for No. 3. The minimum quotation is 
now 30s. 9d. per ton, as against 30s. 6d. last week. 

Stevenson, Jacques and Co.’s current quotations :—‘‘ Acklam 
Hematite,” Mixed Nos., 45s. per ton; ‘‘ Acklam Yorkshire,” Cleve- 
land, No. 3, 35s. perton; ‘‘ Acklam Basic,” 35s. per ton; ‘‘ Refined 
Iron,” Hematite and Cleveland, 65s. and 55s. per ton ; “‘ Chilling 
Iron,” 55s. to 60s. per ton, net cash at furnaces. 

In warrants, as in makers’ iron, there is little doing. The price 
remains at 31s. 3d. per ton, as as last week. 

Messrs, Connal and Co.’s Middlesbrough stock of pig iron con- 
tinues to decrease steadily. On Monday last the quantity held was 
334,129 tons, 3044 tons less than a week previously. 

Notwithstanding the stormy weather which has prevailed during 
the last fortnight, shipments have continued to proceed at a very 
satisfactory rate. The quantity of pig iron sent away from the 
port of Middlesbrough between Ist and 27th insts. inclusive was 
61,425 tons, against 55,829 tons in the corresponding portion of 


ees 

Finished iron manufacturers continue exceedingly busy, and 
their prospects are better than they have been for years. Their 
—~ are well maintained in spite of the fluctuations in pig iron. 

e figures quoted on Tuesday were as follows :—Ship plates, £5 
per ton; girder plates, £5 5s.; boiler plates, £6; ship angles, 
£4 15s.; test angles, £5; common bars, £5; best bars, £5 10s.; 
best best bars, £6 10s.; all free on trucks at makers’ works, less 
24 per cent. discount. Steel ship plates are in good demand at 
£6 17s. 6d. per ton on trucks. 

The directors of Messrs. Bolekow, Vaughan, and Co., recom- 
mend a dividend of 3 per cent. for the year 1887. 

Mr. John Fowler, chief engineer to the Tees Conservancy Com- 
missioners, has just made fresh arrangements in to his 
engineering work on the river Tees. He will in future be relieved 
from all the outside detail work, as he finds the exposure incidental 
thereto tends to affect his health detrimentally. In future, Mr. 
Jobling, hitherto his chief engineering assistant, will do the outside 
and detail work, and Mr. Fowler will act more in the way of 
general supervision. 

At a meeting held at the rooms of the Cleveland Institution of 
Engineers, on the 27th inst., an important paper on ‘‘The Work- 
ing of the new Patent Law” was read by Mr. G. J. Clarkson, of 
Stockton. Mr. R. Howson, the president, occupied the chair. 
According to the views of the writer of the paper, the Patent Law 
of 1883 has proved far from sotisfactory in its operation. It is full 
of ambiguities and inconsistencies. The officers whose duty it 
is to administer it in “London have frequently altered their 
rules of practice. What the Controller has decided at one 
time has been frequently reversed at another by himself or 
by the law officer. The existence of a large body of examiners— 
about sixty in number—is an enormous expense, and this part of 
the system has been recently described as worse than a bad failure. 
The examiners do not now examine the inventor's claims as stated 
at the end of his specification, consequently many specifications 
end with claims which are simply assertions appropriate in an 
advertising circular, but utterly inappropriate in a legal document. 
Only about 50 per cent. of the patents applied for under the new 
Act are completed. An interesting and animated discussion 
followed. The feeling of the meeting seemed to be that the new 
Patent Law was, on the whole, an improvement on the old one. 
But that the time had come when it should be thoroughly revised 
and remodelled in accordance with the experience which has been 
gained since it first came into operation. A hearty vote of thanks 
to Mr. Clarkson concluded the meeting. 








NOTES FROM SCOTLAND. 

(From our own Correspondent.) 
Tur Glasgow pig iron warrant market has been very quiet this 
week, the amount of speculative busi being small. Inquiries 
from abroad are few atthe moment. The past week’s pig iron 
shipments are small, amounting to 5283 tons, compared with 6078 
in the same week of 1887. Additions are steadily being made to 
the stock in Messrs. Connal and Co.’s stores, which now exceed 
950,000 tons, and is about 105,000 tons greater than it was twelve 
months ago. There are eighty-six furnaces in blast, against sixty- 
one at the nor of date. 

The current values of makers’ pigs are :—Gartsherrie, f.o.b. at 
Glasgow, per ton, No. 1, 45s. 6d., No.3, 42s.; Coltness, 49s. and 
42s, 6d.; ngloan, 46s. 6d. and 43s.; Summerlee, 48s. 6d. and 
42s, 6d.; Calder, 47s, 6d. and 41s.; Carnbroe, 41s, 6d. and 39s 6d.; 
Clyde, 45s. and 41s.; Monkland, 41s. 6d. and 39s.; Govan, 40s. 6d. 
and 38s. 6d.; Shotts, at Leith, 46s. 6d. and 44s, 6d.; Carron, at 
Grangemouth, 53s. and 43s.; Glengarnock, at Ardrossan, 44s, 6d. 
and 40s. 6d.; Eglinton, 40s. and 38s. 6d.; Dalmellington, 40s. 6d. 


and 38s. 6d. 

The report that was in circulation a week ago that a —_ 
quantity of shipbuilding steel had been impo into the Clyde 
from Germany, and that it had failed to stand Lloyds’ test, is now 
declared to be without foundation. 


In the course of the past month four vessels, of 5230 te 
tons, were launched on the Clyde, against three of 5790 in 








February, 1887. The output of January and February is 18,286 
tons, compared with 21,770 in the first two months of last year. 

The malleable iron and steel trades are fully aren, but mer- 
chants report that there are “i , inquiries in the market likel 
to result in additional work. @ present is, however, the d 
season, and the expectation is that in the course of a few weeks 
there may be an improved demand for both iron and steel manu- 
factured goods, 

Several ee in the manufacture of briquettes or patent 
fuel are taking place in the West of Scotland. At the Lanewark 
Colliery, in Ayrshire, which supplies cannel coa] for Fay maa 
purposes, the manufacture has begun of briquettes made from the 
cannel dross, which is thus rendered suitable for retorting, and 
can be sold at a considerable reduction on the coal. There is said 
to be about half a million tons of stuff cumbering the ground at 
this colliery, which can be utilised in this way, and great quantities 
of the same material are available at other pits over the country. 
Another development of the briquette is that made under Brode’s 
patent at the W estrigg Colliery in the Bathgate district. In this 
case the dross is boun ther by farina, instead of pitch, and a 
cheap plant is used, like that for ordinary brick making. The fuel 
thus produced was tried on Saturday last on the Clyde st 
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leasehold. This is one of the largest collier: 
Forest of Dean coals are to be forthwith reduced 6d. per ton, 
and wages 2 rcent. This is on account of the severe competi- 
tion met wit! . the Welsh coals, Since the opening of the Severn 
tunnel this has Lose unusually yy j 
The result of the last audit of the books of the Welsh Associated 
Coalowners is to declare ‘‘no change in wages.” 


sales of late years, 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 


APPEARANCES indicate that the iron markets of the country are 
developing themselves in a healthy manner, if conventions and 
their work can be reckoned as being healthy. Statistics show that 

roduction and sales are keeping pace together satisfactorily. 
mand is good, in some cases very brisk indeed, and the markets and 
prices are firm. The Silesian trade continues very buoyant. Not only 
are the rolling mills well employed for the season, but the foundries 
and machine shops are full of work, which, of course, reacts to the 
advantage of the raw iron producers, besides which all the branches 
f 








Edinburgh Castle, on the run from Glasgow to Lochgoilhead and 
back, in presence of a la! company interested in the coal and 
steamship trades. The trial was quite satisfactory as regards the 
saving of smoke, the raising of steam, and the great cleanliness of 
the fuel; and if the price is not more than ordinary steam coal, the 
fuel is likely to be preferred. 

The colliers of Fife completed their fortnight’s ‘‘ holiday” last 
Saturday, and were prepared to return to work on Monday, but 
they found that the masters had on that day enforced their resolu- 
tion to lock them out. Among impartial members of the trade in 
the West of Scotland the opinion is that there were faults on both 
sides in this quarrel, it being held that the coalmasters made a 
mistake in taking 10 per cent. off the men’s wages, because such a 
reduction merely induced shippers to hold for reduced prices, The 
men’s resolve to take a fortmight’s holiday is also condemned, for 
it had the effect of sending vessels away to other ports for cargoes, 
While feeling is very strong, both among masters and men, 1t is 
hoped that there may soon be an amicable settlement of the 


dispute. 

The policy of reducing the hours of labour appears to be more 
extensively carried out in Lanarkshire and Ayrshire ; and in the 
latter county notice has been given to the men of a reduction of 
wages, the amount not being specified. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE weather has been trying, and has told on coal exports and 
the coal trade generally, interfering a great deal with despatch. 
Apart from this the coal trade is good, and prices firm. The tone 
in Cardiff, Newport, and Swansea on Tuesday was hopeful, and the 
firm character of prices gave the impression that an upward move- 
ment is likely. Quotations for best steam are 9s. to 9s. 3d. 
Seconds vary from 7s. 9d. to 8s. 3d. ; but for house coal owners 
are now busy, for this is the _— of their season, and 
prices are encouraging. Rhondda No. 3 is selling freely at 
8s. 3d., and I shall not be surprised to see another 3d. added 
in the course of a few days. It 1s a fine coal, and of limited area. 
Another first-class coal, the Ocean, is sought after for house pur- 

This coal gives out a heat equal to best steam, cokes well, 
and as there is no waste, the small being equal in burning quality 
to large, itis in good demand. As for small ‘‘ binding,” the run 
upon it keeps the price close to 7s. per ton. Most of the ironworks 
on the hills, notably Cyfarthfa and Dowlais, keep up large 
demands, and are supplied from the Rhondda. 

It is a curious fact, and one showing the little variation taking 

lace in the price of coal, that in the year 1810, as shown by Blue 
k evidence, coal was put on board at Newport and Cardiff at 
10s. per ton. This was when the exports were a few thousand tons 
per annum only. Now, with the enormous export of ten million 
tons per annum from one port, there is only about 1s. difference in 
rice. 
6 This reference to ten millions reminds me of a remark made 
by Mr. Booker, a leading author on the ‘‘ Mineral Basin of South 
Wales.” In 1830 the total output of Wales was three millions, and 
he was alarmed, and wondered how long the coalfield would stand 
it. Now, with ten millions export from one port alone, the fear 
has deepened with greater cause. The best coals of Wales are 
being hurried away, and this year promises to witness the last of 
the virgin fields taken into hand in Glamorganshire. I am, how- 
ever, in a position to give hope to the doubtful. The Monmouth- 
shire field is the future area of operations. The Sirhowhy Valley 
alone will afford five good miles of coal ground, and thus far the 
Tredegar works will be quite another Rhondda. 

Patent fuel having fallen off in demand, a good deal of ingenuity 
has been exercised to get it afresh scope. A company has been 
started at Cardiff for supplying it for house purposes, and the pro- 
ject promises well—no breakage, no small, no smoke. If the latter 
can be assured it will take. Patent fuel is selling at 8s, to 8s. 6d. 


only. 

The weather has had its usua! effect on coasters, Only 15,000 
tons were despatched from Newport last week. 

In the iron and steel trades there is plenty of animation, and 
most of the ironmasters, in view of the free bookings going on, are 
getting in good supplies of iron ore from Spain. The prce— 
lls, 9d. Cardiff and Newport, 12s, to 12s, 3d. at other ports—is 
sufficiently low to tempt them to keep up stocks. In most of the 
works the storage has been well maintained; but as it takes 
over two tons to make a ton of steel, and as several thousand tons 
of ore are now being used up weekly in many large works, the run 
on stock is a steady one. 

A notable problem has been submitted to me. Several iron- 
masters have great virgin tracts of the best Welsh ores lying 
untouched. ‘‘Can nothing be done with them ?” 

When Crawshay Bailey discovered the Black Band in Monmouth, 
it made his fortune, and when De la Beche pointed it out as exist- 
ing from the Gwendraeth to Cwmavon, similar good fortune 
attended others; but Rubio ore at 11s. 9d., containing 50 per cent. 
of iron, and Welsh ore at 13s., containing 25 per cent. only, leaves 
no hope, so far. 

Few iron shipments have taken place this week, but consign- 
ments of rails, bars—tin bars in particular—have been large. 
Messrs. Crawshay have now a larger demand for pig and bar than 
can be met, and an addition to make, by blowing in another furnace, 
is under arrangement. The great stores of Bessemer pig have 
all been cleared. Dowlais works are clearing off a substantial rail 
order. Quotationsremain—rails, heavy,£4to£4 5s. ; light, £4 12s. 6d. 
pad 7s. 6d.; Siemens bars, £5 2s. 6d.; Welsh bars, £4 12s. 6d. to 

S. 

The Tuesday exchange meeting at Swansea was looked forward 
to this week with some anxiety, but it brought little satisfaction, 
as few of the principal members were present. Buyers and sellers 
of tin-plate are still at loggerheads, and while the latter are making 
strong efforts to retain market quotations, buyers are offering 6d. 
less, and only take small quantities. Tin was offered this week, 
and sold at £166. The stipulation now being made by salesmen of 
£166 prompt, and three months at £143, gives buyers the im- 
pression that tin is certain to be down, and that tin-plates must 
follow. This explains the tardiness in not putting in for large 
supplies, Tin-plate exports were in great excess of make last 
wee 

The Taff Railway shares are now somewhat firmer at £200. 
Various attempts are being made to get a majority of shareholders 
against the Bute amalgamation by the next meeting. 

_The Llynvi and Tondu’s Company’s collieries and ironworks, 
situate at Maesteg, Tondu, and Ogmore, are to be sold by tender 
in three lots, There are 290 acres of minerals freehold, and 8400 





o! facture which use up wrought iron in its various shapes are 
quite busy too, which in turn again advantages the rolling mills, 
and all this at moderately paying prices; in fact, at this moment 
Silesia is having the Ny in this latter respect. But still, not con- 
tent with this, a bid for another rise is being canvassed, With 
bars at £7 and common plates at £8 to £8 5s. at the works—in 
Silesia, a long way off—it should pay now to import English iron 
along the Baltic seaboard. As we are on the Baltic, 1 may men- 
tion in this place that the North German Lloyd Company, of 
Bremen, has just placed with the Vulcan Shipbuilding Company, 
of Stettin, an order for a mail steamer of 6000 tons, to be delivered 
on the Ist of July, 1889. 

In Rheinland-Westphalia the demand for iron ores keeps very 
brisk, and best roasted steel stone has now got up to M, 14.50 p.t.; 
Luxemburg-Lorraine minette is not in quite such good request, 
and costs from 1°80 to 3°20, according to sorts, all free on trucks 
at the mines, The crude iron trade is entirely satisfactory. The 
contracts for the second quarter are now for the most part closed 
for some brands at prices above those officially fixed by the con- 
vention, and stocks keep diminishing. The orders at present on 
the books of the convention, without reckoning the quantity con- 
sumed by manufacturers of corrugated iron possessing their own 
blast furaaces, is—foundry and hematite pig 131,750, Bessemer 
21,630, basic 54,870, and forge 104,030 tons; Kheinland- Westphalia 
nil; Siegerland and Nassau produced last month 122,000 t. of forge, 
basic, Bessemer, and spiegel, and 18,443 of foundry pig, whilst the 
stocks were reduced from 37,000 to 34,000 tons, Latterly spiegel has 
resumed its former favourable position. Many of the furnaces 
blowing it are so deeply engaged into the second quarter, that 
more orders are with difficulty placed, and America is again taking 
it more freely. The near abrogation of the system of acyuwils a 
caution in France has in part tended to make the trade in high 
grade spiegel and forge iron so brisk here, as the French works 
wish to cover their requirements for the next month before the 
law .comes into force. Besides this, many continental steel 
works have entered into contracts for the speedy delivery ot 
large parcels of spiegel pig. The prices are very firm at M. 5Y 
for 10 to 12 p.c., up to 74 for 20 p.c. Mn., and, in consequence 
of dearer ores and coke, are likely soon to rise. As so much forge 
pig has been tirmly contracted for, it is obvious that there cannut 
be much outside trade in this sort, though what there is is animated, 
the price of M. 52 being po and concessions in this being rare, 
while some works demand even M. 1 above this figure. Luxem- 
burg forge is continually on the rise, and has now advanced to 
M. 40 p.t. at works; foundry pig is in good request, but there is 
no change in price, either in it or mer or basic, the latter being 
firm at 45 to 46, the former at 53 to 54, and foundry at 51 to 57 accord- 
ing tothenumbers. In manufactured iron little change is observable. 
Prices are of a necessity firm, and the works are moderately en- 

ed, but the convention is rather reticent on this score, the former 
still complaining of too low prices in comparison to the raw materials ; 
and although at the meeting last week no rise was announced, for 
fear of foreign competition it must be presumed, yet at the 
approaching one at Berlin this will be taken into serious considera- 
tion, and then a rise of M. 2} p.t. is likely to be adopted. There 
is scarcely any export demand at all, but a moderately brisk one 
for home, with satisfactory sales. More new rolling millsare being 
put down, which, when they are at work, are likely to upset the 
calculations of the grand convention again; so there is always 
something occurring to keep these artificial arrangements in hot 
water. lt might justly be asked what necessity there is for more 
rolling mills when those which do exist could produce double as much 
as there is consumption or sale for! In plates, especially those of 
mild steel, the business is developing po 4 month, and the present 
orders on the books amount to near 15,000 t. The sheet mills are 
in the same condition as last week noted, but not content with the 
dominant position a have acquired by joining those of Silesia, 
they are now asking their convention committee to get the steel 
works to put pressure on those works which still remain 
aloof from the ring, by increasing to them the price of the 
partly manufactured materials they work up. Such perse- 
cution—not the only one by any means—provokes the remark 
that a convention or trade must be in a poor condition which 
has to resort to such methods, The wire rod trade may 
be denominated dull all round, but when few or no export orders 
arrive it isa doubly poor lookout, and that is just now the case. 
The prices were never very remunerative in latter years. The wire 
nail syndicate has done a little towards ameliorating the dulness, 
for this, it appears, since it started, has secured both inland and 
export orders to keep the factories well at work for some time to 
come; but the price of M. 165 for nails is anything but a paying 
one, and the export price is M. 20 less. However, it has hardly 
had time as yet to see what more it can do for itself, and at the 
same time for the rod mills, At the last tendering for railway 
wagons at Cologne, strange to relate, the offer of a Dutch house 
was the lowest; ,but as the difference in price was not much, no 
doubt German firms will ultimately secure the order. The machine, 
boiler and constructive shops and foundries are in general well 


engaged, and some exceptionally busy. 

e following are the Tint prices per ton for inland sales for the 
several objects named:—Good merchant bars, M. 122°50 to 130; 
rolled joists, 118 to 120; — om 132°50; hoops, 137°50 to 140; steel 
billets, 135; boiler plates, 5mm, gauge and upwards, 165; tank 
plate quality, 145; heavy steel plates, 135 to 140; Siegen, black 
sheets, 150 to 153; ordinary quality wire rods in iron, 116; ditto in 
steel, 115; drawn wire in iron or steel, 135 to 145; wire nails, 165 ; 
rivets, 175 to 180. 

The continued severe cold and the great demand for industrial 
coal and coke has worked so advantageously for the coalowners, 
that they have been enabled to secure an advance of 2d. a ton on 
bituminous coals, 

The Swiss Bundesrath has sanctioned the new patent law. It 
allows protection to the inventor for inventions which are new, 
useful to industry, and which can be represented by models, 
The duration of a patent is fifteen years from the day of applica- 
tion. The first fee is 20f. The following years the fees are for the 
first, 20f.; the second, 30f.; the third, 40f., and so on, to the end 
of the fifteenth year, when the fee is 160f. They can be paid in 
advance, and any number of years can be paid for at once if the 
inventor is so disposed, Inventors not domiciled in Switzerland 
must appoint a resident to act for them in the law courts in cases of 
disputes concerning the patent. A law concerning patterns and 
models is to follow shortly. ; 








Tue harbour works of Japan are now carried out under 
the instruction of Mr. Charles Scott Meik, C.E., a short time ago 
appointed chief harbour engineer to the Japanese Government, and 
recently elected a member of the Institutiun of Civil Engineers, 
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NEW COMPANIES. 
Tue following companies have just been regis- 


tered -— 
glo-Belgi fety Horseshoe Company, 
Anglo-Belgian Safty oe — 


This company proposes to carry on in England 
and elsewhere the business of manufacturer and 
yendor of horseshoes, and for such purpose to 
carry out an + >? contract of 10th ult., 
between Achille lay and Fdward Chadwick. 
It was registered on the 15th ult., with a capital 
af £75,000, in £1 shares, The subscribers ore 
John Hill, 32, Bloemfontein-avenue, Uxbridge- 

road, W., architect .. 1 s+ +. os ee oe 
G. 8. Copeland, 7, Annandale-road, Chiswick, 

aos. ec ee ee oe 
5 ie kides, 24, Rundell-road,N... .. .. .. 
f. A. Stevenson, 5, Datcheler-place, Camberwell 
W. B. Campbell, Leicester Villa, Sutton, secretary 
toacompany «+ ee ee ee oe oe oe oe 
C. G. Llewellyn, 39, Cobbold-road, Forest-gate .. 

The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification, fifty shares; 
the remuneration of the board will be £600 per 
annum, and in addition £100 for each 1 per cent. 
dividend in excess of 10 per cent. per annum. 


*14hall.ch h rs 
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Clark’s Transandine Railway Company, Limited. 


This company was istered on the 20th ult., 
with a capital of £1,500,000, in £20 shares, to 
acquire from Juan Eduardo Clark or Mateo Clark, 
or any other person entitled thereto, to construct 
and work a railway from San Filipe or Los Andes, 
to the boundary of the Republic of Chili with the 
Argentine Republic, where it will join the Buenos 
Ayres and Valparaiso Transandine Railway, at 

resent being constructed from Mendoza to the 

undary line between the two Republics. The 
subscribers are :— 
Shares 


E. M. Underdown, Q.C., 3, King’s Bench-walk .. 
0. C. Wakefield, J.P., 26, Throgmorton-street .. 
General A. Fraser, R.E., Bedford Park, Chiswick 
W. Wilson, East Sheen, Surrey... .. .. .. .. 
J. M. Macalaster, 14, Trebovir-road, South Ken- 
GBC oc, 50 cen ne 00 we te ee. ee. ow 
C. A. Prevosty, 17, Fopston-road, South Ken- 
Sng .0 ar we x08. Ae ibe, 09 ee 63 we 
F. H. Rapley, C.E., 66, Maury-road, Stoke New- 
faghen 6. an oe we te ie ee ee es ee 1 
The number of directors is not to be less than 
three, nor more than seven ; qualification, twenty- 
tive shares; the subscribers are to appoint the 
first. The remuneration of the board will be at 
the rate of £300 per annum for each director. 


ee ee 





Cromer Esplanade Pier Company, Limited. 


This company was registered on the 17th ult., 
with a capital of £25,000, in £5 shares, to con- 
struct and maintain a pier at Cromer, Norfolk. 
The subscribers are :— 

Shares. 
J. Smith, 114, Antill-road, Tottenham, accouutant 
T. H. Russell, 15, Boltons, South Kensington 
A. G. Sawyer, 2, Bury-street, St. James's ‘ 
R. Bayley, 39, Lombard-street, merchant .. .. 
J. J. Arnot, 142, Foxberry-road, Brockley, 
traveller rh eee eee ae ee ee 
H. K. Aspinall, 43, Hamilton-square, Birkenhead 
A. G. Griffiths, 20, Great Winchester-street.. .. 1 

The number and names of the first directors 
will be determined by the subscribers, who act 
ad interim. The company in general meeting 
will determine remuneration. 


1 
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European Pneumatic Tool Company, Limited. 


This company was registered on the 18th ult., 
with a capital of £60,000, divided into 8000 pre- 
ference and 4000 ordinary shares of £5 each, to 
acquire the rights and interests of Messrs, James 
Sharon MacUoy, of Brooklyn, U.S.A., H. H. 
Andrew, of Sheffield, and Wm. Pickstone, of 
Radcliffe, Lancashire, in patents and applications 
for patents for France, Belgium, Germany, and 
Italy, relating to the pneumatic tool. The sub- 
scribers are:— 

Pref. shares. 
he 8. MacCoy, Brooklyn, New York, manufac- 
urer 2. oe eet Be ue ee - be ae > ee 
= H. Andrew, Cliff End, Sheffield, manufac- 
urer ee es - oe oe o* o* . oe 
J. Vernon, 86, Coleman-street, solicitor.. .. .. 
Sih, C.E., Suffolk House, Cannon- 
stree’ ON e6n *% 06 ie ee ee ivs.,' ed 
A. T. Jones, Wightman-road, Hornsey, clerk 
G. B. Cook, 28, Aden-grove, N., accountant.. .. 
D. Chadwick, 36, Coleman-street, chartered ac- 

COUN as 88) 44 ee Ss we ve 1 

The number of directors is not to be less than 
three, nor more than seven; the first are the sub- 
scribers denoted by an asterisk, and Messrs. Wm. 
Brindley and H. H. Bartlett; qualification, fift 
shares, The company in general meeting will 
determine remuneration. 


ae eS 





House-to-House Electric Light Supply Company, 
Limited. : 


This is a reconstruction of a company recently 
registered for the purpose of supplying electricity 
for public and private lighting, tad dor other pur- 
poses, © hew company was registered on the 
20th ult., with a capital of £350,000, in £5 shares, 

00 of which are founders’ shares, The sub- 
scribers are:— 
Ordinary 
, shares, 
Robert Hammond, 117, Bishopsgate-street, elec- 

MECN OURO OSS. Enc” oe en kk’ oe 
F. W. Bentley, 117, Bish te-street, clerk .. 
somes Wane ead, Heycot, Crouch End, N., elec- 


©. GO. Hedcock, 2, Uxbridge-villas, Shooters’-hill, 
H. St. John Winkworth, 11, Harrington-road, 
W. Capel Slaughter, 18, Austin Friars, solicitor. . 

illiam May, 18, Austin Friars... .. .. .. 1 

The number of directors is not to be less than 
four, nor more than nine; the first are George 
Richardson, Professor Robert Bentley, G. E. 
Godfrey, A. P. Trotter, and Robert Hammond ; 
qualification, 100 ordinary shares, or £500 stock ; 
remuneration, £1500 per annum, and, in addition, 
one-tenth of the annual profits above 7 per cent. 
paid on the ordi shares, after providing fora 
reserve fund ; but the whole remuneration is not 
to exceed £3000 in any year, ! 


1 
1 
1 
1 
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Hills and Thomson, Limited. 

This company was registered on the 21st ult., 
with a capital of £5000, in £5 shares, to carry on, 
in Liverpool and elsewhere, the business of elec- 
tric light and power contractors, electrical and 
mechanical engineers, The subscribers are:— 


8 
*Arthur J. Hills, 2, Hope-place, Liverpool, elec- 
Qrfend emafmeer 25 ac cc 00 00 0c, 00 «0 
*C, Hart Thomson, Hoylake, electrical ¢ eer. . 
J. E, Banks, 23, Balmoral-road, Liverpool .. .. 
Rev. W. J. Hills, M.A., Newbold-on-Stour Ree- 
Ww. H Abrabali, 54, Lillyville-road, Fulham 
C. H. Cooke, 21, Vernon-terrace, Brighton 
E. H. Fowle, Penkridge, Stafford .. .. .. .. 
The tirst two subscribers are appointed managing 
directors, at a salary of £400 per annum, to be 
divided equally. 


Inventors’ Guild, Limited. 


This company was registered on the 21st ult., 
with a capital of £2000, in £5 shares, to acquire 
interest in any invention, patent, copyright, or 
registered article, and to use or dispose of same; 
to act as patent agents, and to provide subscrip- 
tion rooms for enabli inventors and their 
friends to meet and exhibit their drawings and 
models; to establish a benevolent fund to aid 
inventors, and a guild for conferring honours and 
degrees on meritorious inventors. e subscribers 


are:— 
Shares. 


1 
1 
1 
1 
1 
1 
1 


J. OC. Morrell, Pinner .. ... «2 
T. H. Rees, »merchant.. .. * 
A. Wells, bbe iy merchant... .. 2. o- 
Lilias Phillott, 27, Perham-road, West Kensington 
eee t E. Harkness, 45, Great Russell-street, 
M. H. Sumner, 8, Claremont-road, Forest-gate |. 
E. W. Austin, 8, Broomwood-road, Wandsworth 
Registered without special articles, 


Dat tt ht tt 





Macmahon’s Electric Automatic Registering Com- 
pany, Limited. 

This company was registered on the 2lst ult., 
with a capital of £20,000, in £1 shares, to adopt 
an unregistered agreement of the 15th ult., 
between F, E. Macmahon and T. R. Clarke, for 
the purchase of patent rights relating to an 
invention for measuring, checking, recording, 
and registering the supply of liquids and other 
articles. The subscribers are :— 


F. E. Macmahon, 2, 
CS, ws ow. ee. ae 0s 
A. H. Young, Stock Exchange... .. .. «. 
C. A. Verner, 30, Wood-street .. .. .. .. 
H. Jackson, Thrale-road, Streatham Park .. .. 
T. R. Clarke, 53, Coleman-street, secretary to a 
pherd's Bush-road, 
R. Addison, Burston, Surrey .. .. .. .. «. 1 
The first directors are to be appointed by the 
subscribers. Most of the regulations of Table A 
apply. It is provided in the articles of associa- 
tion that in the event of the votes, whether at a 
general or board meeting, being equal, the chair- 
man shall not have a casting vote, but the same 
shall be given by some person to be nominated by 
the Lord Mayor of London for the time being, or, 
failing such person, by Mr. John George Griffiths, 
of 4, Lothbury, chartered accountant; and in 
giving such vote, such person shall hear such of 
the bers of the y as shall desire to be 
heard by him, and shall give due weight to such 
matters as they may place before him. 


8 
Princes Mansions, 8.W., 
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Manchester and London Accident Insurance Com- 
pany, Limited. 

Registered on the 17th ult., with a capital of 
£50,000, in £5 shares, to transact accident, 
guaranteed, and general insurance business, other 
than life insurance. The subscribers are :— 


*J. r, York, tanner and currier.. .. .. .. 
*J. Fildes, 29, High-street, Manchester, manufac- 
A a ee eee ee 
*C. Heaton, Southport, cotton spinner .. 500 
*J. Smith Sutcliffe, J.P., Bacup .. .. .. .. 500 
H. Plummer, 38, Fountain-street, Manchester, 
fmautemce. mamemer 4. 1. ce ct ce te oe ON 
T. C. Fargate, Sheffield,draper.. .. .. .. .. 500 
J. Beckett, Whitchurch, Cheshire, silk mercer .. 200 


The number of directors is not to be less than 
three, nor more than twelve, the first being the 
subscribers denoted by an asterisk ; qualification, 
100 shares. The company in genera] meeting will 
determine remuneration. 





New Automatic Match Supply Company, Limited. 


This is a reconstruction of the Automatic Match 
Company, Limited. It was registered on the 
16th ult, with a capital of £75,000, in £1 shares, 
with the following as first subscribers :— 

Shares. 
*C. R. E. Bell, 73, Queen Victoria-street, manu- 

SARE Re Sale ee er ee 
*F. C. Barker, 30, St. Swithin’s-lane, merchant. . 
*R. J. Hooper Rastrick, Elm-grove, Southsea 
*J. Browne Martin, Victoria Mansions... .. .. 
F. W. Pixley, 24, Moorgate-street, chartered 

GOOOUNNORETE 2. as ce ce ve 
C. H. Bennett, 68, Coleman-street, Be sg 
H. H. Bardis, 73, Queen Victoria-street, clerk .. 

The number of directors is not to be less than 
three, nor more than five; qualification, £250 in 
shares or stock; the first are the subscribers 
denoted by an asterisk. The remuneration of 
the board will be £500 per annum, with an addi- 
tional £200 for every £1000 certified by the 
auditors as available for dividend in excess of £8 
per cent. per annum; but £2000 per annum is 
to be the maxim". 


Heit, 
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Naval Construction and Armaments Company, 
imit 

This company proposes to build and equip ships 
of war, copene boats, submarine boats, and 
other vessels; also to manufacture guns, gun 
carriages, machine guns, torpedoes, and all de- 
scription of armament, arms, weapons, and 
ammunition for naval and other purposes. It 
was registered on the 18th ult., with a capital of 
£600,000, in £5 shares. This company will enter 
into agr ts for the purchase of the under- 
taking, business, and property of the Barrow 
Shipbuilding Company, Timi , also for the pur- 
cbase of certain letters patent granted to Thorsten 
Nordenfelt, and. certain letters pateut yranted to 








Archibald Douglas Bryce Douglas. The sub- 
scribers are :— : 


*Lord Hartington, M.P., Devonshire House 
*Lord Brassey, 24, Park-lane .. .. .. .- - 
*Admiral Henry Boys, Kidbrooke, Blackheath . 
*Thorsten Nordenfelt, C.E., 53, Parliament-stree 
*J. A. Bryce, 8, Austin Friars, merchant .. .. 
Lord Edward Cavendish, M.P., Devonshire House 
Henry Benham, 5, Roland Houses, South Ken- 

sington, shipowner .. er 1 

The number of directors is not to be less thau 
three, nor more than twelve; qualification, £500 
in shares or stock; the first are the subscribers 
denoted by an asterisk, and Mr. A. D. Bryce 
Douglas. The remuneration of the board will be 
£1800 per annum. 


Notting Hill Electric Lighting Company, Limited. 

This company was registered on the 2lst ult., 
with a capital of £100,000, in £10 shares, to carry 
on in all branches the general business of an elec- 
tric light and powercompany. The subscribers are: 


Shares. 


tt et te 


Shares. 
Pag 5 Waters, 24, Ladbroke-square, N. .. .. 1 
*T. J. Jarvis, F.R.G.S., 30, Ladbroke-square 1 
*Wm. Crookes, 7, Kensington Park-gardens_.. 1 
J. Crookes, 7, Kensington Park- ens “3 1 
*A. Howden, 72, Holland Park.. .. .. .. «- 1 
*F. Radford, 26, Pembridge-gardens .. .. .. 1 
*A, Webb, 18, Lansdowne crescent.. .. .. «. 1 


The number of directors is not to be less than 
three, nor more than ten; qualification, £150 of 
nominal share capital ; the first are the subscribers 
denoted by an asterisk. The company in general 
meeting will determine remuneration. 





Ticket Punch and Register Company, Limited. 

This company was registered on the 21st ult., 
with a capital of £50,000, in £5 shares, to carry 
on business as mechanical and electrical engi- 
neers, machine and engineering tool makers. 
The subscribers are :— 


Shares. 
William Wilson, Wednesbury, clerk .. .. .. 1 
N. Simkin, Wednesbury, clerk.. .. .. .- 1 
N. Horton, Wednes! , clerk .. pe 1 
W. C. Whitehouse, Darlaston, cashier .. 1 
E. Horton, Darlaston, manufacturer .. 1 
H. E. Horton, Darlaston,clerk.. .. .. .«. 1 
J. Davies, Walsall, cashier... .. .. .. . 1 


The number of directors is not to be less than 
three, nor more than five; qualification, £250 in 
shares or stock; the subscribers are to appoint the 
first. ‘The company in general meeting will deter- 
mine remuneration. 








EXPLOSION OF A MIXTURE OF HYDROGEN AND 
OXYGEN OBTAINED BY ELECTROLYSIS.—At a 
recent meeting of the Berlin Physical Society, 
Prof. Oettingen, of Dorpat, spoke on the explosion 
of a mixture of hydrogen and oxygen obtained by 
electrolysis. As is well known, Bunsen has 
advanced the following view, based on his experi- 
ments, on the explosion of electrolytic gas: by 
the explosive union of the oxygen and hydrogen, 
when the spark is , a temperature of 
3000 deg. C. is produced, the water formed being 
at once dissociated at this temperature; the 
temperature of the mixture of gases formed by 
the dissociation then falls, whereupon a new union 
between the two takes place, and so on; hence 
the explosion of electrolytic gas is to be regarded 
as made up of a series of partial explosions follow- 
ing each other in — succession. The speaker 
had intended several years ago to subject Bunsen’s 
theory to an experimental investigation, and 
ho to be able to analyse the phenomenon by 
the use of a rapidly revolving mirror. As a 
matter of fact, when the mirror was rotated at a 
suitable speed, the image observed was not that 
of a single narrow strip of light, but was rather of 
considerable width ; it was not found possible to 
interpret this image, notwithstanding that the 
somewhat complicated experiments were repeated 
many times. An endeavour was next made, with 
the assistance of a photographer, to obtain a 
record of the image, which was equally unsuccess- 
ful. Hethen underwent a course of photographic 
study; and when he had acquired sufficient 
experience, he last year repeated his former 
experiments, with a positive result, using the new 
methods of sensitising the plates for the less 
refractive parts of the spectrum, and the most 
sensitive possible dry plates. The speaker had 
further shown, by a spectroscopic examination of 
the light emitted during the explosion of electro- 
lytic gas, that the light is due, not to the combus- 
tion of the gases, but of sodium, which is doubtless 
accounted for by the incandescence of small 
particles of glass torn off by the passage of the 
sparks. He hence introduced, in accordance with 
the method of Dewar and Liveing, portions of 
finely powdered salts of various metals, such as 
copper, zinc, lithium, and cadmium, &c., into the 
eudiometer in which the explosion of the electro- 
lytic gas was to be made, and now obtained, not 
only excellent spectra of the respective metals, 
but also quite distinct photographs of the images 
in the rotating mirror. A plane mirror was used, 
placed at fixed distances from the eudiometer and 
camera, which projected the images of the 
successive events taking place during the explosion 
on to the flat, sensitised plate. The speaker 
exhibited a series of the photographs thus 
obtained : these presented the following appear- 
ances, most clearly when the salt used was 
chloride of copper:—In the first place, a bright 
point, corresponding to the place of passage of 
the spark, from which a short, bright ray passed 
both upwards and downwards in the tube; then, 
secondly, at a fixed distance from this, and 
occupying the whole length of the eudiometer, a 
bright image intersected lengthways from end to 
end by zigzag lines and transversely by parallel 
sinuous waves. The speaker interpreted the 
above images by referring the intersecting zigzag 
lines to a series of waves of impulse caused by 
successive explosions ; he considered, on the other 
hand, that the sinuous waves are due to the small 
particles of the metal which are set in motion by 
the impulse waves, and hopes to render this 
explanation still more robable by a new series of 
experiments on the explosion of carbon-disulphide. 
According to Prof. Oettingen, the experiments of 
Berthelot and Vieille, and of Mallard and 


Lechatelier, have no bearing upon the explosion 
which he has studied, occurring as it does in a few 
thousandths of a second, but refer to the combus- 
tion which occurs subsequently to the explosion. 





THE PATENT JOURNAL. 
Condensed from RES OCs Ce 


Application for Letters Patent. 
Lad betel em have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


17th February, 1888. 


2379. Bepsteaps, &c., P. Plumpton, Liverpool. 

2380. VenTILaTING Rooms, D. and R. Williamson, 
Liverpool. 

2381. Metau Piates for Steam Borter Furnaces, J. H. 
Hall, London. 

2382. PuorocraPHic Cameras, E. Phipps, Liverpool. 

23838. ATtacHMENTs for Bamboo Furniture, W. F. 
Needham 


g . 

2384. ConnecTinc TuBes in Steam Borers, J. Mills, 
Manchester. 

2385. VentiLators for the Suppiy of Arr, H. T. John- 
son, Manchester. 

2386 Germ Destroyine VENTILATOR, H. J. Johnson, 
Manchester. 

2387. IMpRoveMENTs in Rotary Enornes, G. Pinning- 
ton, Chester. 

2388. Openrne and CLosinc Winpows of CaRRIAGEs, J. 
Clayton, Halifax. 

2389. Unper Pickers for Looms, T. B. Hamilton, 
Belfast. 

2390. Winpow Ticket Ho.per, W. Burgess, Brighton. 

2391. Makinc SewinG Tureaps from Yary, D. W. 
Fessey, London. 

2392. TRaNSPOSING MusicaL Compositions, W. H. 
Lucas, London, 

> a eaead for Pianinc Woop, G. Pickles, 

‘ax. 

2394. Servinc AERATED Beveraces, G. H. Thomas, 
Newport. 

2395. Improvep GLossinc Macuines, J. Appleyard, 
Bradford. 

2396. ImproveD Manvuracture of Linep Guoves, J. 
Whitby, London. 

2897. IMproveD FinceR-PLates for Doors, A. Tuck, 
London. 

2398. ConsTRUCTION of Pickinc Banps used in Looms, 
G. Huck, London. 

2399. Lawn Mow1nc Macurnes, 8. Edwards, Sheffield. 

2400. Apparatus for Pumpine, F. H. Stacey and H. 
Wilkinson, Sheffield. 

2401. ExpanpinG the Rives of Pistons, J. Crowther, 
Manchester. 

2402. ReceNeRaTIVE Furnace for Borers, W. F. 
Simpson, Hapton, near Burnley. 

2403. Grinpinc MILL, G. Norman and R. A. Norman, 
Sheffield. 

2404. Propvcrion of NAPHTHYLENDIAMINES, A. Ewer, 
P. Pick, and M. Lange, London. 

2405. Stoves, &c., for Heatine, C. Walton, London. 

2406. Automatic De.ivery of Stamps, G. R. Alston, 
London. 

2407. ImpRovVEMENTS in Rots, J. Betts Bradshaw, 


Sheffield. 

2408. Improvep Sarety Bepsreaps, A. M. Miiller, 
Germany. 

2409. SigNaLLinc to Exarve Drivers, J. Kendall and 
O. Cooper, London. 

2410. ComBineD Sink Pipe and Trap, R. Lowe, Lon- 
d 


on. 

2411. ImpRovEMENTS in Gas Batreries, L. Mond and 
C. Langer, Liverpool. 

2412. MANHOLE CHAMBERS, W. D. Scott-Moncrieff, 


London. 

2413. Hanainc the Hrxp Bopy of Veuicues, A. Miles 
London. 

2414, Pipe Joints, J. Arnold, London. 

2415. Urinats for Invaips, J. Arnold, London. 

2416. SMOKE Screen, W. Keith, Glasgow. 

2417. ALpums for PHoTocrapus, C. Wells and R. 
Stoakes, London. 

2418. DrawineG, &c., MeTaL Rops, &c., H. A. Williams, 
London. 

2419. Hats, G. Fournier, London. 

2420. REGULATION of ELecrricaL CuRRENTs, W. H. 
Scott and E. A. Paris, London. 

2421. Lire Buoys, F. Hargrave, London. 

2422. Rocket or SHELL SIGNALLING, F. Hargrave, 
London. 

2423. RoLiep Wire, C. H. Morgan, London. 

2424. Wire Rop ReEe.inec Macuivnes, C. H. Morgan, 


mdon. 

2425. PREVENTING the SprReEaDING of Frames, C. J. 
Marshall, London. 

2426. PRESERVATION of Fruit, &c., W. Peacock, Lon- 


don. 
2427. Matrress, &c., J. N. Cosbey, London. 
18th February, 1888, 
2428. Knogs for Bevsteaps, &., R. Leadley, Bir- 
mingham. 
2429. Firrincs of Winpow B.inps, J. Rawlings, 


ey. 

2430. Guorrums for Powrer Loom Weavina, W. Dudgeon 
and G. Thompson, Belfast. 

2431. Bac-HoLpERs, C. W. Allen, Canada. 

2432. Grass for Excavatinc, F. G. M. Stoney, 
Glasgow. 

2433. Mera.iic Hincss, J. Clarke, Longport. 

2434. Recuatine the Fiow ef Gas, D. B. Peebles, 


‘ow. 
2435. KING Cuarr, H.C. Barkley and F. W. Raikes, 
mdon. 

2436. WaLL Decoration, G. Brown, London. 

2487. VeLocipepEs, W. C. Burton, Rochdale. 

2438. Conpuctors for ELectric Lamps, R. Langhans, 
London. 

2439. Matrresses, E. J. Bates, Liverpool. 

2440. Crimpinc the Uppers of Boots and Sxoss, R. 
Marshall, Cana 

2441. Tension Reoutatine Device, J. W. Midgley, 


Keighley. 
2442. Furnaces, W. Begg, Sale. 
2443. Rows, J. Hawke, Hayle. 


2444, Car Coup.ines, F. M. Rariden and A. R. Heath, 
London. 
2445. ComBINED ENVELOPE and NoreraPeR, J Hertz, 


ndon. 
2446. Vatves for Steam Enoines, T. Elcoate, Liver- 


247. Reception of Corn, T. 8. Evans and A. G. Wood- 
ward, London. 

2448, ARTIFICIAL Coat, F. V. Hadlow, Buxted. 

2449, Evecrric Raiiways, O. Allen, London. 

2450. ELecTRICAL MEasurRiNG InsTRUMENTS, W. Hib- 
bert, London. 

2451. LapiEs’ Aprons, W. Wilson, London. 

2452. ScREENING CoaL, &c., C. H. Mowll, London. 

2453. Boor and SHor Makino, A. C. Henderson.—(4. 
Robert, France.) 

2454, = Exectricat Conpuctors, W. Moseley, 

mdon. 

2455. VARNISHES and Lacquers, F. Crane.—(W. D. 
Field, United States.) 

2456. MeTatuic Packine for Sturrine-Boxes, F. 0. 
Franke, London. 

2457. CLEANING Topacco Pipss, F. Shearme, London. 

2458. Butrer Workers, T. Bradford, London. 

2459. Razor Strop, J. G. Inshaw, Birmingham. 

2460. Drawino BEER, &c., C. Grivotet, London. 

2461. TurNinG and Dryinc MA ct, &c., J. Redgrave, 
Birmingham. 

— Gass and other Borrtss, &c., T. H. Williams, 


ndon, 

2468. Composition for DisPELLING FLiEs from PLANTS, 
A. Booty, London. 

2464. Gymnastic Apparatus, R. Parke, London. 

2465. Provectites, D. M. Mefford, London. 

2466. Motor Enornes, E. Quack, London. 

2467. Steam and other Eyaines, T. W. Cole, Londen. 

2468, Harrows, A. R. and Le R, W. Stevens, Loran 
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2469. Fastentncs for Bacs, &c., H, W. Morrow, | 2568. Pires, F. 8. Thomas, London. 2669. Carpinc TeeTH and Carpine CLors, H. Gerdes, | lateral escape of the covering ms mr proved and mechanism 
London. 2569. ARMOURED TuRRET, A. Sauvée.—(J. B. G. A. ndon. for Sostening ott cove! m the end of the 
2470. Rar.way and other Lamps, W. H. Bulpitt, Bir- 2670. CLEANSING Fiurers, F. Candy, Bexley. cylinder, substantially as described. The combination, 


mingham. 
2471, RerricgeRaTinc and FrReezinc Apparatus, L. 
Perkins, London. 
2472. Motor, A. M. Clark.—(M. Honigman, Germany.) 
2473. Looms for Weavine Towe.s, &c. A. Schotte, 
London. ; 
20th February, 1888. 


2474. _ Pxorocrapaic Suutters, F. D. Black- 
ndon. 

75. Fastenine for Casks, P. E. Richter, Manchester. 

2476. Suot Licutinc, E, Thompson and J. Sharman, 
Stoke-on-Trent. 

2477. Cop Packie, H. Byers, Haslingden. 

2478. Varnisaine Ro.iers, R. Wilding Manchester. 

2479. Cueckine Apparatus, J. McKay and W. K. Gould, 
Manchester. 

2480. Pen or Pencit Houiper, A. B. Johnson, Aberdeen. 

2481. Drawine Pens, E. Aver, Manchester. 

2482. Water CLosets, W. Bartholomew, London. 

2483. Automatic Freepinc Gavuce, J. Parkinson, 
Preston. 

2484. Coup.ines, W. Lear, W. F. Lear, and G. C. Foot, 
Bristol. 

oe UNTEARABLE Sponce Fasric, J. Jackson, Man- 
chester. 

es Bracetet Watcu Hoxper, A. Appleby, Birming- 


2487. Roastinc Trxs, S. Broadbent, jun., Stretford, 
near Manchester. 

38. Gas Cooxine, T. E. Town, Bradford. 

2489. Larues, J. Walker, Leeds. 

. Bitiiarp Cues, H. Dalgety, London. 

. Piusues, G. Rath, Berlin. 

. SHower Batu, D. Roberts, Manchester. 

. Trusses, T. Rogers, Atherstone. 

. Bencx Vices, J. 8. L. Ashforth, Sheffield. 

2495. SutpHaTe of Lime, A. M. Chance and J. F. 
Chance, Live’ " 

2496. VenTiLators, H. T. Johnson, Manchester. 

2497. TEMPERATURE REGULATING APPARATUS, G. 
Thomas, Manchester.—{P. Fischer, France.) 

2498. Gig Miiis, E. Michaelis, A. Smethurst, and 
C. Wood, Manchester. 

2499. Sash Fasteners, S. Bott, G. Moore, sen., A. L. 
Stamps, and G. Moore, jun., Birmingham. 

2500. Let-orr Motion for Worstep Looms, T. H. 
Brigg, Weston Otley. 

2501. ATTACHABLE MousTacHE Protector, A. H. Sutch, 


ndon. 
2502. Trays, C. A. Stephenson, London. 
2503. SmoorHine Iron, A. Norris, London. 
2504. Macurnery for Sizinc Grain, G. Goodwin, Bir- 
mingham. 
2505. Box for Gloves, HANDKERCHIEFs, &c., H. Haes, 








2506. ComBrNep Lams and Sxeep Troves, N. 
Suffolk. 
2507. Counce and CHAMBER Orcans, H. Fordham, 
ondon. 
—S Drawinc Wire, J. G. Boley and J. J. Vitzius, 


2500, Gi Gus, G. Hand-Smith, London. 

2510. WRITING MACHINE for Pawnsrokers, E. T. 
Ponting, London. 

2511, EvaporaTinc SaccHARINE and other Lievurps, 
A. Chapman, London. 

2512. Gums, G. Hand-Smith, London. 

2513. Sotip Furt and Coat Gas, E. W. Harding, 


mdon. 

2514. Gums, G. Hand-Smith, London. 

2515. DyNaMo-ELEcTRIC GENERATORS, J. Feaveryear, 
London. 

2516. LypucToMETER, G. Miot, London. 

2517. Cream Setriinc Pans, 8. Pond, London. 

2518. Borter Fives, G. Lansell, London. 

2519. EquaLisinc Srrars on Winpinc Gears, G. 
Lansell, London. 

2520. a Parasot Covers, J. Hammett, 

mdon. 
2521. Boxes, W. Paul, London. 
2522. SporTSMAN’s SCREEN, Hon. L. E. Stanhope, Lon- 


. Warren, 


don. 
— LusricatTina, G. F. Redfern.—(C. 7. L. Sérensen, 
nmark.) 
-~ Mera.uic Packie, G. F. Redfern.—(B. Hulburd, 
"rance.) 
2525. Lamps, C. Richardson, Weaste, near Manchester. 
2526. Reriectors, T. W. Short and W. J. Mason, 
mdon. 
2527. Repucinc Norse at Jets, W. 8. Simpson, London. 
528. APPLYING O1L, &c., to Ruspers, J. Wallace, 
~jun., London. 
2529. Cover for Gos.ets, M. L. Mueller, London. 
2530. CapsuLe for Jars, C. W. Smith, London. 
2531. Storm Doors, A. J. Boult.—{W. R. Lyle, United 
States.) 
2532. Acme Woot Cieaner, I. Singer and M. W. 
Judell, London. 
2533. Lamp EXTINGUISHER, A. G. Hovde, London. 
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2534. Preventinc Rovunp-sHAPED Pencits from 
Siipinc Down, G. Havill, London. 
2535. Sprnninc, &c., Macuines, W. E. Marchington, 
Longsight. 
2536. ScRew PRope.ers, 8. Alley, Glasgow. 
2537. Revo.vinc CLoTH Stretcuers, W. G. and G. P. 
Gass, jun., Bolton. 
2538. KnitTep Ripsep Stockryes, J. H. Cooper and J. 
A. Corah, Leicester. 
2539. Om Lamp Burners, F. R. Baker, Birmingham. 
2540. Feep Cutters, H. J. Allison.—(S. S. Stout and 
H. G. Underwood, United States.) 
2541. Raitway Cuarrs, T. Williamson, Rutherglen, 


2542. CoMPRESSED Arr and WaTeR Motor, J. H. Ross, 
Drumcondra. 

2543. Concrete Boot Soe, H. G. Boston, and R. 
Combe, Yorkshire. 

2544. WarmMinc and VENTILATING Rooms, A. and J. 
Greenwood, Manchester. 

2545. ScutcHinc Macutnes, J. A. Taylor, Manchester. 

2546. Frxinc INDIA-RUBBER TIRES on MeTtaL WHEELS, 
C. Roberts, Birmingham. 

2547. Brusues, J. R. fu, Birmingham. 

2548. Macuuives for Compressine Arr, F. Windhausen, 


on.. 
2549. Macuives for Compressinc Arr, F. Windhausen, 
mdon. 

.2550. ComprnaTion Rope for CHEeckinc VEssEts, W. 
Christie, Tilbury. 

2551. ArtTiFiciat Fires for Fisoinc Purposes, W. E. 
Low, London. 

2552. Vessets for Raistnc Cream from Mixx, W. H. 
Wells, Evershot. 

2553. Tre Fastener, L. Morris Birmingham. 

4. CoOKING-RANGES, J. Hercus, Glasgow. 

2555. Printinc Macuines, &c., R. C. Annand, South 

Shields, 

2556. Automatic SMoKine Ficure, J. B. Dawson, Bir- 
mingham, and G. Paley, Preston. 

2557. Corset, C. Railton, London. 
558. FASTENING MADE-UP Neckties, &c., F. Rogier, 
Senden 

2559. Boots, J. W. Hatch, London. 

2560. Sewrnc MacuINEs, W.L. Grout and E. L. Bowers, 
London. 

2561. Sewinc Macuinery, H. W. Tilton._(£. E. Angell, 
United States ) 

2562. _ ALID Bepsteaps, E. Davies and L. T. Daniel, 

ndon. 

2563. BisutpHo Acips, T. Holliday and E. M. Mund- 
er, London. 

- — “HOLDER and CuHeck Puncu, A. C, Davey, 
mn: 

2565. Bripces of Puppiine Furnaces, E. J. Harris, 


Birmingham: 

2566. mg J. “C. Wyman, London. 

2567. PostaL ENVELOPE for ADVERTISING, F. Perry, 
London. 











Canet, France.) 

2570. Jorminc PLanxs of Woop, L. W. Shedden, 
Lymington. 

2571. Car Coupuines, A, J. Boult.—(P. Brown, United 


States. 

2572. Vatve Mecuanism, W. P. Thompson.—(B. Rey- 
nolds, United States.) 

2573. Knirtinc Macuings, A. J. Boult.—(W. W. Clay, 


Ca 

2574. Lavatory TaBies, W. Luck, London. 

2575. Heat Recutatinc Apparatus, W. P. Thomp- 
son.—{ W. S. Johnson, United States.) 

2576. BurRGLAR ALARMS, A. J. Boult.—(S. Goulden and 
J. Clarke, Canada.) 

2577. ComBINATION PursE-GLovE, G. Graham, London. 

2578. Keys or Wepces for Securine Raitway, &c., 
Ratrts to Cuarks or SLeePers, V. B. D. Cooper, 
London. 

2579. Stircninec, &c , Butron-HoLes, H. H. Lake.— 
(J. B. Wheeler, United States.) 

2580. Carriaces, H. H. Lake. —(B. Hill, United 
States. 

= SHowinc Umprewias, &c., J. Allcock, Forest 


ate. 
2582. Groomine Horses, J. W. Lee, London. 
2583. Sewina, &c., Macuines, L. Lindley, London. 
2584. ExrracTinc ALUMINIUM from SUBSTANCES bear- 
ing ALumina, W. A. Baldwin, London. 
2585. Forcep Dravuest, A. McInnes, Glasgow. 
2586. IncanpescentT Extectric Lamps, R. Kennedy, 


Glasgow. 

2587. SHips’ SIDE Licats, E. J. Preston, London. 

2588. — RUBBER OVERSHOES, P. A. Newton.—(&. 
Forbes V. Koch, United States.) 

2589. Saeve EXPaNsIon Enornes, J. P. Harris- 
Gastrell, London. 

2590. ExpLosive Gas Enornes, A. C. 
London. 

2591. Cu1LpREN’s Cots, R. Cane, London. 

2592. Corron Gins, A. M. Clark.—(A. G. Jennings, 
United States.) 

2593. Hospitau Bep, E. D. Staples and H. E. Ashcraft, 
London, 

2594. SHow Brackets, R. Hurst, London. 

2595. TaBLes of TEA-ROLLING MacuingEs, J. Richardson, 
London. 

2596. SEweR VENTILATION, A. Woodhouse, Newport. 

2597. Gas, H. H. Lake.—(A. C. Humphreys, United 
States.) 

2598. Sarety Car Covpiines, &c., A. Hodgson, 
London. 

2599. StoprerinG Botties, W. Thompson, London. 

2600. Sairt Protectors, F. 8. Read, London. 

2601. Gas Burners, G. Holman, London. 

2602. Percussion Fuses, E. Rubin, London. 

2603. Linocevm, H. W. Godfrey, London. 

2604. Breech Mecnanism for Guns, T. Nordenfelt, 


London. 
2605. Wixpow Openrnos, &c., E. Dean, London. 
2606. Sun and other SHapes, E. Dean, London. 
2607. AnnEaLine Kins, C. J. Dobbs, London. 
2608. Sewrne Kyitrep Fasric, J. Kohler, London. 
2609. Five for Lerrers, O. Assmann, London. 
2610. Divipine Fieece, A. Lejeune, London. 
2611. CLEARING of Wort, ackmann, London. 
2612. Jorntep Horse and other Sxoes, G. T. Mackley, 
London. 
2618. ApverTisine, L. M. Burt, London. 
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“—. Sprinkiine Water, &c., H. W. Handcock, 


and J. Sterry, 


ndon. 

2615. FasTenine for Gioves, &c., W. Parsons, Bir- 
ming! > 

2616. SHuTries of Looms, J. Fairburn and T. Casson, 
Halifax. 

2617. Water-Ticnt Doors for BuLkHEADs of SHIPs, 
G. Donkin and B. G. Nichol, Newcastle-on-Tyne. 

2618. Book Hotpers, A. Roberts, Birmingham. 

2619. Cement and PORCELAIN, O. Hughes, Bangor. 


2620. PREPARATION of BLACKLEAD, 8. Washington, 
Manchester. 

2621. WaLKING-sTICK BiLLiaRD Cuz, F. G. West, 
London. 

2622. BREECH-LOADING FirE-arMs, W. Ford, Sutton 
Coldfield. 


2623. Guttey Trap for Drains, J. Deverill, jun., 
Slough. 

2624. Suspenpine, &c., Cornice Pores, C. Foster, 
Birmingham. 

2625. Rounpasovts, A. and F. Gill, Sunderland. 

2626. Pen-wirer, H. Haes, London. 

2627. Greask Insector, P. Hubert, London. 

2628. ARTIFICIAL FvEL, O. Bowen, London. 

2629. Pressinc LaBets on Bort ies, &c., J. and C. E. 
Challis, London. 

2630. Cast Iron Pipes for Sot Pipes, D. Law, J. Law, 
jun., and J. Law, Glasgow, and J. Jackson, Man- 
chester. 

2631. Arracninc Lock Knoss to their Sprvpies, W. H. 

, Wolverhampton. 

2632. Cement, J. Roberton and J. Patrick, Glasgow. 

2633. Meta. Tues, J. McGhie, Glasgow. 

2634. Distrisution of Liquip Manure, D. McPherson, 


ishaw. 

2635 STABBING Hotes in Paper, W. D. Cundall, 
Halifax. 

2636. Decorations on Curna, E. P. 
Sanday, Worcester. 

2637. Purse Groves, M. Herzeg, London. 

2638. Vessets for Containinc Naputna, &c., T. Birn- 
baum, London. 

2639. Scraper for Back of Brusues, B. Woodfield, 


Evans and T. 


London. 
2640. Rotary Enornes, J. N. Miller, Joppa. 
2641. ARTIFICIAL STONE, W. E. Constable and J. 


J hh, London. 

2642. Back WasHinc Macarnes for Woot, J.C. Walker, 
London. 

2643. Compinc Macurves, J. C. Walker, London. 

2644. WeicHING MaTERIALs, 8. G. Rhodes, London. 

2645. Mittstone Dress, A. Myall.—(J. H. Lancaster, 
United States.) 

2646. Bicycies, R. J. Russell, London. 

2647. Coverinc Hat and Bonnet Snares, A. Day, 


mdon. 

2648. Uriiisine the Joitinc of Carriaces for ADVER- 
TisinGc, D. T. Gordon, London. 

2649. Cooxrinc Apparatus, C. E. Wallis, London. 

2650. CLeaninc Watt Papers, &c., E. Johnson, 
London. 

2651. APPARATUS for ADV ERTISING, H. Whitehouse, 
London. 

2652. Carriaces, T. Thorneycroft, London. 

2653. Hotpers for Batis of Woo1, &c., A. Check, 
London. 

2654. hace, Macuines, J. A. Kingdon, 

ndon. 

2655. Fastentne Ties, &c , A. Needham, H. Needham, 
and W. Needham, London. 

2656. Dust Cot_ectrors, W. P. Thompson, Liverpool.— 
(The Knickerbocker Co., United States ) 

2657. ARTIFICIAL Comps, A. Neighbour and W. Mar- 
shall, London. 

2658. Suarts of Looms, W. H. Hudson and B. Hudson, 


London. 
2659. Borrse Verticat Hoes for Mrixino, J. Stott, 

maon. 
2660. Supports or Stanps for Lamps, R. W. Braham, 


ndon. 

2661. Dryina Yarn or THREAD, J. Y. Johnson.—(A. 
Lebailly, mye ) 

2662. SHELis, M. von Foerster and O. Wolff, London. 

2663. AERATING Liquips, E. Herissé, London. 

2664. Propucine CoLoOURING Matters, H. H. Lake.— 
(Messrs. Wirth and Co., Germany.) 

2665. Fotpinc Boxes, J. Hulley, London. 

2666. Dynamo Macuines and E.ecrromotors, J. V. 
Sherrin, London. 

2667. PRIMARY Batrenies, J. V. Sherrin, London. 

2668. Governinc the Sreep of Steam Encines, J. G. 


Jones, London. . 





2671. Conruaatep Tues, C. D. Holmes, London. 

2672. Sramps for PuLverisinc Minera.s, W. Hornsby 
and P. J. Ogle, London. 

2673. DeTrermininc Temperatures, J. G. Wiborgh, 
London. 

2674. VenTILaTine CLosep Carriages, G. F. Slatter, 


ndon. 
2675. + ipa or Puriryine Gas, 8. and J. Chandler, 
ndon. 
2676, Fotpine TaBLE Tops, A. C. F, Balny, London. 
2677. Exrractinc of Drop-pown SMALL-ARMS, J. 
Lang and A. Jeffries, London. 
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2678. Inptements for the Game of Quorts, W. de W. 
Cater, London. 

2679. Lamps, A. R. Molison and J. F. Young, 
Swansea. 

-_ — Bioom Sxears, T. Williamson, Rutherglen, 


2681. CLeaninc Carpets, C. Thorpe, Leeds. 

=. CHEMICAL VAPOUR INBALER, C, Adamson, Forest 

ate. 

2683. Curtine Spuit-Lirts and Runners, W. and E. 
Douglas, London. 

2684. Or or Sprrit Lamps, C. J. Fox, Liverpool. 

2685. Sores of Boots, &c., P. C. Jones, Guildford. 

2686. Broocues, J. G. Rollason, Birmingham. 

2687. Arracninc Hanpies to Broom Heaps, J. E. 
Miller and T. Birbeck, Sunderland. 

2688, Cast Piates for "BOILERS, J. Rankine, North 
Shields. 

2689. INcANDESCENT GLOw Lamps, A. F. St. George and 
C. R. Bonne, London. 

2690. Inpicatinc the Derra of Water, L. Berry, 
Sheffield. 

2691. Sasn Fasteners, E. 8. Baldwin, Loughborough. 
—(W. EB. Chapman, New Zealand.) 

2692. Miner's Sarety Lamps, N. M, Henderson, 
ye 

2693. Connectinc SHeets of Metat, J. Halliwell, 
Manchester. 

2694. Barreries, W. F.C. Ward, London. 

2695. Exvecrric Licurine, 8. Miller, London. 

2696. TURNING LARGE SreaM Enaines, A. B. Brown, 
Glasgow. 

2697. Back Lamps and Rercectors, G. H. Sellman and 
T. H. Hill, Wolverhampton. 

2698. SANITARY and MAGNETIC Martrresses, E. P. Dove, 
Bradford. 

2699. Compinc. Macutnes, T. Barstow and T. H. Saaw, 
Bradford. 

2700. Preciprratinc and Co.iectine Dust, G. F. 
Thompson, Liverpoo! 

27 ,a- Gas Lamp and Canpiestick, F. E. V. Taylor, 
702. aoe Fires, T. Fletcher and A. Clare, Man- 
chester. 

2703. Apparatus for Sounpine at Sea, F. Hargrave, 
London. 

2704. Disencactne Surps’ Boats, &c., F. Hargrave, 
London. 

2705. Stoppers or Corks for Botrues, &c., 8. J. Fane, 
oe southport. 

2706. Propuctne Re.ier Desions, &c., A. 8S. Hamand, 
London. 

2707. Dynamometers, G. E Coupe, London. 

2708. ScarroLprno, A. C. Stevens, London. 

2709. ArtiriciaL Baits for Fiskixe, J. Moysey, Ley- 
tonstone. 

2710. + oe” ARTICLE for use by Smokers, T. Allen, 

mdon. 

2711. ControLtinc Dravouts in Cuimneys, J. Gow- 
land, Leeds. 

2712. CIGARETTE and Pre Licuter, J. F. H. V. der 
Hoop, London. 

2713, Wixpow -sasHEs, W. A. Burr, London. 

2714. Hoistine Apparatus, A. Pierce, London. 

2715. Lamps, W. H. Rea, Birmingham. 

2716 SLEEPERS, H. Hipkins, London. 

2717. Havt Lamps, J. W. B. Wright and H. J. Burt, 
Birmingham. 

2718. Permanent Ways, J. Strang and J. H. Pinder, 
London. 

2719. Fixtnc Door Knoss to Sprnp.es, W. Thomson, 
London. 

2720. Castors, W. Thomson, London. 

2721. CARTRIDGES, R. H. Heenan, London. 

2722. : >t _naamieaa Sea, J. M. Reetnand 2. H. Storey, 

ndon. 

2723. Sionav Licuts, J. Pain, London. 

2724. Fastentno of Coat and other Piates, 8. Griffith, 
Reading. 

2725. Ties, J. J. W. Moody, London. 

2726, ELECTRIC Conpuctors, A. T. Kinninmont and 
W. H. Gastrell, London, 

2727. Loom TeMPces, W. H. Taylor, London. 

2728. Retrasinc Horses from Carriaces, W. Fletcher 
x W. J. Bourne, London. 

729. Eao Braters, E. Baltzley, London. 

2790. Lamps, A. James, London. 

2731. Woop-cuttine Bow Saw, W. Graham, London. 

732. Saretry Tap, W. Birch, London. 

KNITTING MACHINES, H. M. Foulds and L. Wood- 
ward, London. 

2734. Isscine Tickets, J. Y. Johnson.—(A. Paul, FE. 
Fabre, and A. Tronche, France.) 

2735. Puriryinc Crupe Spirit, &c., W. 8. Squire, 
London. 

2736. ProsectILes for RirLep OrpNance, D. M. Mefford, 
London. 

2737. Gtazep Frames or Covers, F. A. and A. A. 
Brochard, London. 

2738. Fire-Escares, A. Wylde, London. 












SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


374,166. Apparatus For Coverinc WIRE WITH Sort 
MertaL, J. C. Appleby, Jersey City, N.J.—Filed 
April 26th, 1887. 

Claim.—(1) ‘A head for the cylinders of wire-covering 
machines, provided with an annular die E, a tubular 
core F, and suitable passages for the transmission of 
the cable or wire to be covered and for the inflow of 


(S7a366) 





the covering material to the die, and constructed with 
a plurality of annular ribs ¢, all substantially as and 
for the ae age hevuie ext forth. (2) in on op tus 
for covering wire, the combination of a cylinder 
having substantially » plain face at its open end, a 
head provided wae -3 passage and connected with the 

of the Ps a covering-forming 
Glo within the oe ee pee 
opening of the aan and serving to prevent the 





. Mei sagrimens machine, of a removable head C 

me yy for the wire to enter and leave 
said heads e core F, surrounding the wire, the die , 
servin, to determine the size of the covering of th 
wire, the passage G1, and the rib or ribs ¢ for making 
a joint between the cylinder A and head C, subs 
tially as described, 


374,237. Bavancep Vatve, W. J. Berry, Massillon, 
Ohio.— Filed May 25th, 1887. J 

Claim.—{1) The combination of the steam chest 
formed of a single piece of material and provided with 

the apertures for receiving the grringe b, b, ~ packi: 
lates B, and the valves C and F, subs as aud 

or the purpose specified. (2) The seine og 
located at ports in a steam chest A, the cpriegs b, re! 
= S valve C, provided with suitable steam port or 
team ports, substantially as and for the purpose 
(3) The of th 


binati e steam chest A, 
374,237) 
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the peor ger g plates B, the air chamber I, the valves ¢ 
said valves being provided with’ steam ports, 
= the exhaust chamber H, formed partly in the 
cylinder and partly in the valve F, arranged to admit 
live steam to the cylinder and release exhaust steam, 
substantially as and for the purpose specified. (4) In 
a balanced valve, the air chamber I, located between 
the steam chest A and the cy linder, substantially ag 
and for the purpose specified. 
374,289. Stipe VaLvE, G. Bonker, Sedalia, Mo.—Filed 
August 6th, 1886. 
Claim.—The casing E and reciprocatin 


valve D, 
with its packing M, enclosing an extende 


oil cham. 


ASA 


pcm ll 


ber, in combination with each other and with the oil 
cup I, cylinder A, steam chest and cover B, all arranged 
for joint operation, substantially as herein specified, 


374,406. RecuLation or Evectric Generators, D, 
Higham, Philadelphia, Pa.—Filed March 2nd, 1887. 
Claim.-- An electric apes — field magnet 
coils and armature coils in series in the working cir- 
cuit, in combination with a short circuit around said 
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series, field magnet coils, and an electro-magnetic 
circuit breaker in the working circuit to close the said 
short circuit. 


374,432. Bortno Toots, C. A. Simmons, Norwood, 
Mass.— Filed December 27th, 1886. 

Claim.—(1) A boring tool comprising a twisted blade 
and cutters at the lower end thereof, said blade in its 
lower part being thicker at its periphery than at its 
centre, and having two spiral delivery grooves the 
pitch of which is greater at the lower than at the upper 

t of the blade, substantially as described. A 
ing tool comprising a twisted blade and cutters at 

the lower end thereof, said blade in its lower part being 
thicker at its periphery than at its centre, the thick- 
ness gradually increasing toward the cutters, and 
having two spiral delivery grooves, the pitch of said 
ves increasing and the width thereof decreasing 
aan the cutters, substantially as described. (3) A 
boring tool comprising a twisted blade and a worm and 
cutters at the lower end of the blade, said cutters being 
teeengerne with — slightly in the rear of their cutting 
aces, and said blade in its lower part being thicker at 


[374,432] 


apelin than at its centre, and having two spiral 
ape al the pitch <. whieh is greater at the 
lower 


= P enpe substantially 
as described. oe Tie 


yore aspiral delivery 
groove, the lower part o! beer sp’ groove being of 
steeper pitch than the wu rt thereof, and said 
groove ually from the cutter up- 
ward, substantially as described. (5) A boring tool 
having a twisted Shade forming two spiral clearance 
grooves, said grooves being of uniform pitch at the 
upper part of said tool and of an increasing pitch from 
toiral deliver of said —— pitch to A gk seams, Se 
8 elivery grooves being gradually decreased in 
width from said uniform pite tch to the cutters, substan- 
y as described, 








Epps's Cocoa.—GRATEFUL aND Comrortina.—“ By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by 
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MODERN MILLING.—ITS BIRTH AND DEVELOP. 
MENT. 


By GILBERT LITTLE. 
V.—EARLY AND LATEST BREAK SYSTEMS. 
Tne sum and substance of all books yet written on the 


progress of mechanical engineering go to show how very | 
from mechanical stagnation, | 


recently we have issued 
which had lasted from the dawn of human history, and 
how amazingly swift have been the steps which have 
carried us to our present industrial eminence. In think- 
ing out this subject, the author has been struck with the 
variance that obtains in the opinions of the political 
economists and the writers on engineering progress, 
regarding the conditions of development In one of the 
most recent and widely-read works on “Wealth Creation” 
we are told, “no develop- 

ment of man’s intellect 


can take place except in 1SCALPER 
accordance with the in- a 
crease in the supply of : Ls Je 
materials to meet his } 


physical wants.” In other Seam ae 
words, material progress 
is a “condition precedent” 


| 

| last to affect the arts that cherish and sustain life. Down 
to 1870 the construction of flour mills was extremely 
simple. There were only the millstones and a few wire 
dressing rells. The earliest attempts at improvement lay 


in the direction of high-grinding with millstones. To | 


make matters clear, we propose devoting a couple of 


lating,” “ purifying,” and “reduction.” If we do this and 
most improved and approved English gradual reduction 
systems will 
unacquainted with the modern system of flour milling. 
First, then, let us deal with the new system of gradually 
reducing the wheat berry to a granulated state; the best 
method will be to state the course followed by one firm, 
and that will serve to indicate the early attempts at high- 
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articles to the parts of the new process known as “ granu- | 
make details plain, our subsequent “flow sheets” of the | 


more easily understood by engineers | 
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experiments an American miller was carrying out similar 
tests in his mill. He collected over 100 barrels of 
middlings from the tail sheets of his chop reels, and 
reduced them separately into flour. The flour was sent to 
New York It was the wonder of the market, and led to 
middlings milling as now followed in America. In 1874 
Messrs. Greenwood purchased two of Messrs. A. B. Childs 
| and Son’s middlings purifiers, and in 1876 added two of 
Walworth’s purifiers, still reducing the middlings on mill- 
| stones. In 1878 they put in some of Wegman’s porcelain 
roller mills, and a few more of Walworth’s purifiers. In 
1880 they added a number of the world-famous G. T. 
Smith American purifiers, and made two reductions of the 
middlings on rolls. In the same year in August they 
attempted to grind still higher on the wheat stones, and 
regrind the bran on millstones, and subsequently tried 
the experiment of rolling 
the bran on _ porcelain 
rolls. About this time the 
order for the complete 
roller-mill plant was 
placed by Messrs. Mac- 
dougall Bros., of Man- 
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chester, with Mr. Henry 
Simon, which led to the 













































































to mechanical greatness. adoption of _ roller 
All engineers will agree \ 0 wor i: Le system all over the coun- 
that if this ares ..n0o = PETE ene > =. try. Messrs. Greenwood 
inverted we should be os 3 eee — kept onthe experimenting 
nearer the truth. It is, \e ys ll ASPIRATOR lines further, and in June, 
we contend, the triumph is Sat 4 B 4 TRUNK 1881, they bought Gray’s 
of mechanical skill, im- ‘ f 7 Son smooth roller mills to roll 
parting to labour its : ¥f the bran. In 1882 they 
maximum amount of Zlo : j f = t { j a attempted to grind still 
productiveness, and pre- zir | ee ait i oe .% A \ higher with the wheat 
venting waste, that pro- a | \ \ iN a —_ millstones—in fact tried 
cures for the nation more lz 3 a the gradual reduction 
of physical comforts, and q system with millstones, 
not the increase in the / we C) 9 oo aided by Gray’s fluted 
supply of physical com mer Pos 2-8 | )ROLLS reps tac -* ‘YRous s™B"( )ROLLs ont Soouf rolls to clean the bran, 
forts that stimulates the ¢3 12 FLUTES 16 FLUTES 20 FLUTES 24 FLUTES ze r.utes | and treating the tailings 
inventive faculties. The cee ) peeerreses teeters on Simon’s fluted caer 
engineer precedes the a es ae rolls. From this recor 
political economist. If ( [ web B28 55 is t La] of Messrs. Greenwood’s 
the author were disposed TRI ee alterations, prior to adopt- 
to write a treatise on free 2 ; ing the complete roller 
trade, he would begin by fe | } system, it will be seen 
showing that the first con- 2 a Fi 4 that the entire aim was 
dition of greatness in the ‘3| #0 [2 | ? : <i to increase the quantity 
industrial arts is an ade- ml 38 ]5 | z 2 of middlings made. In 
‘quate motive power. On | 52|> F the old system, as we 
the 5th day of January, have seen, the miller ran 
1769, when Watt an- his chop meal from the 
nounced his patent fora — millstones into the wire 
method of lessening the dressing reels, and at 


consumption of steam and 
fuel, he gave to the world 
the source of the sustain- 
ing power necessary to 
manufacturing greatness. 

Within the short space 
-of twenty years from the 
day Watt announced 
his improvements, Har- 
greaves’ spinning-jenny, 
Arkwright’s frame, 
‘Crompton’s mule, and 
‘Cartwright’s power loom 
were invented; and thus 
we see that the most far- 
reaching mechanical in- 
ventions preceded any 
“hints from the econo- 
mists.” The most telling 
starting-point for the free 
itrade writers would be to 
show that Adam Smith 
was the indispensable 
supplement to the in- 
ventors, and actually 
appeared after them. It 
could be clearly argued 


____RE-DRESSER _ 


that right across the 
path to which Watt, 
Crompton, and Cart- 


wright pointed mankind, 
there lay obstacles which 
the ignorance of ages had 
piled up. These had to 
be removed, in order to 
give outlets for the in- 
creased eflicacy which the 
inventors had produced, 
and the means was found 
at the fitting moment by 
the publication in 1776 
of “Wealth of Nations.” If writers on economic 
science followed the course we have outlined above, 
the “dismal science” would be more attractive; and 
it is by the work of the constructive and practical portion 
of the community that the aggregate productive power 
will be attained, and not by the “reasoning of the 
philosophers” about “the mission of the economists.” The 
most convincing refutation of the theory that “develop- 
ment in the arts and sciences cannot take place until 
man’s material wants are satisfied,” is found in the fact 
that it has been in the arts which directly concern them- 
selves with satisfying man’s physical wants that progress 
has be2n longest delayed. In fact, we go further, and 
state that the agencies by which men seek to destroy each 
other advanced in past ages with much greater steps than 
those of milling and baking, which are the primary agents 
in satisfying man’s physical wants. : 

In one of our former articles we directed attention to 
the fact that the great outbreak of inventiveness by which 
this century is distinguished left few provinces of human 
affairs untouched, but that the spirit of improvement was 
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grinding generally. 


Until 1872 the Messrs. Greenwood—who are among the 
largest firms of corn millers in Great Britain—continued 


100 pairs of millstones, and dressing through wire. In 
that year they began to dress through silk; a few months 
later they took a small portion of middlings out through 
the tail sheets of some of the silk reels, ground them on 
millstones, and returned them to the chop meal. In 1873 
they began to dress the ground middlings on a separate 
reel, thus avoiding the return. The resultant flour 
was no doubt the best they made, and must have done 


reduction milling. 
the time the Messrs. Greenwood were making these 





OF 800 SACK PER WEEK MILL WITH PNEUMATIC BREAK DIVIDERS. 


We cannot do better than give the | dirt. i 
record of the attempts made by Messrs. John Greenwood describe the numerous devices tried to attain this 
and Sons, of Blackburn and Burnley, and the author has | end; but there is still no machine that will split 
to acknowledge the courtesy of Mr. James Greenwood, of | all, or even a fair proportion, of the grains longitu- 
Burnley, and Mr. Arthur Greenwood, of Blackburn, two | dinally across the crease. A slight examination of the 
of the ablest scientific millers in England, in allowing | product, as it comes from the first break rolls, shows that 
him to give the particulars of their mills which follow. | a large proportion of the grains are cut up in every 


once dusted out the fiour. 
The bran and gritty por- 
tion of the berry, which 
did not pass through with 
the flour, were considered 
troublesome materials, 
and the efforts made to 
treat this product led to 
the order of milling being 
entirely reversed. The 
reason why it is prefer- 
| able to reduce wheat to 
middlings — granulated 
wheat with the skin re- 
moved—rather than by 
the old “sudden-death” 
principle, directly to 
flour, is that a _ better 
baking and whiter flour 
is obtained. It required 
about ten years to work 
out the idea that the best 
system of milling was the 
granulating or middlings 
making process. It was 
in 1872 that Messrs. 
Greenwood began their 
experiments, and in 1882 
they placed their order 
for a complete roller-mill 














a plant, and the break 
a 2 roller mills were the last 
x < change. To explain the 
= break system by cor- 
0 


rugated rolls, which has 
superseded millstones, we 
may begin by saying 
a ft that the chief purpose of 
the first break is to 
split the wheat in order 
to liberate the crease 


It would occupy much space and time to 
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| direction, and there is an opening for some ingenious 
'inventor to design a perfect first-break machine. The 


in the old-fashioned way, reducing their wheat on about | inventor of such a machine would meet with much success. 


| After all experimenting it has been found that the ordi- 


' nary corrugated roll, with ten grooves to the inch, makes 
| quite as good a first-break machine as any other. Not 
| more than one per cent. of flour is made on the first- 
break rolls. As the first break product leaves the 


| scalping-reel, it is generally passed through an aspi- 
'rator, which takes out the small branny particles; but 
|there is little for the first aspirator to do, 
much to convince them of the advantages of gradual | wheat from the first set of rolls is not sufficiently broken 
It may be observed here, that about | to detach the bran. l 
| twelve to the inch, and it is of importance that the grind- 


as the 


The second-break rolls are fluted 
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ing of the second break be done with care. This point 
was dealt with in a paper read by Mr. Witherington, and 
need not be repeated here ; the third break rolls are tluted 
sixteen to eighteen to theinch. In quality of product the 
third break ranks first. As remarked by Mr. Louis Gibson 
—one of the ablest milling experts in the United States-— 
the descent in quality is both ways from this break; the 
chop meal from the third break rolls is the brightest and 
cleanest. It is, if we may use the expression, the kernel 
of the kernel. The first and second break rolls are to 
some extent only wheat-cleaners, and the author is aware 
that a few of the most skilful millers in Lancashire keep 
the second break flour apart, as well as the first break, 
from the flour made by the four subsequent breaks; the 


fourth break rolis are fluted twenty to the inch. Ina 
number of the approved systems it is the custom 
to grind closer with the fourth break rolls than 


with any of the preceding or succeeding breaks, but 
this is a fault, because the proportion of fibrous material 
is large, and close grinding pulverises the bran. The most 
successful course has been to have more roll surface for 
the three last than for the three first breaks. For 
example, in a roller mill plant to make eight sacks of 
flour per hour, the following is the approximate length 
of rolls necessary for the respective breaks :—First break, 
one three-high roller mill with rolls 18in. long by 10in. 
diameter; second break, one three-high roller mill with 
rolls 2vin. long by 10in. diameter; third break, one three- 
high roller mill with rolls 30in. long by 10in. diameter ; 
fourth break, one three-high roller mill with rolls 36in. 
long by 10in. diameter ; fifth break, one three-high roller 
mill with rolls 36in. long by 10in. diameter ; sixth break, 
one three-high roller mill with rolls 36in. long by 10in. 
diameter. ‘Lhe fifth break rolls are fluted twenty-four to 
the inch, and the sixth break twenty-eight to the inch. 
During the first four years of the roller system it was a 
debateable point as to the number of breaks or reductions 
necessary to make the best description of middlings ; but 
six breaks are now the rule, and more or less the excep- 
tion. In a formerarticle we referred to the rapid progress 
made in the perfecting of the principle of gradual reduction 
milling, and the engmeers have exhibited equal resource 
in bringing the machines quickly to a high state of per- 
fection. As late as 1881 the break roller mills were 
ungainly specimens of engineering art, and it may 
be fair to state that the manufacturers simply carried 
out the ideas of milling experts, who were anxious only 
to get a machine of some description, and had limited 
ideas of the form it should take. ‘The frames were of the 
most ungetatable pattern, the rolls were close to the floor, 
large in diameter, and the methods of driving were such 
as to form a source of much mirth among the old- 
fashioned English millwrights, who had at least esta- 
blished their right to be considered capable of “ arranging 
a drive.” The great change in the design of milling 
machinery dates trom the more general introduction of 
the granulating rolls in 1882. The British engineers, 
having examined the imported rolls, saw what was wanted, 
and at once put excellent machines on the market. 
Within a year after about a dozen tirms were busy manu- 
facturing roller mills; and it may be mentioned, while 
some of the designs make them favourites, there is little 
ditference in the details of any of the machines, and the 
excellence of the workmanship is creditable to all con- 
cerned. The break-roller mills having been made as 
perfect as engineering skill could devise, attention was 
turned to the designing of adjuncts to render them moe 
etiective from a miller’s point of view. It is well known 
that the best roller system failed to make such broad bran 
as the millstone system; and in one of our earliest 
articles we indicated that this defect would likely be 
surmvunted by the development of the pneumatic 
sorting system in milling. In our last article we 
embodied in our flow-sheet a pneumatic scalper similar 
to the air sizers used in pottery works, and stated that 
the starting point of the attempts made in flour mills 
to pneumatically sort the break mill product had been 
practically similar. The merit of adopting this principle 
is claimed by a number of the milling experts, but the 
only two patents that appear to us feasible are those of 
Mr. W. H. Williamson, of Waketield, and Messrs. Carter 
and Zimmer, London. The first attempts made by 
Mr. Zimmer were with air scalpers, exactly similar to the 
old. mineral sizers used in potteries; but the experiments 
led to the adoption of the dividers given in our flow- 
sheet, which it will be seen are similar to the “legs” 
of semolina purifiers. In Mr. Williamson’s system the 
broken wheat is fed into the aspirator, and with the aid 
of a feed roller the material falls through the air 
current on its way to the break rolls. As it falls it 
comes into contact with the deflection guides. In falling 
through the air current the light branny portions are 
eliminated, while the heavy parts fall by the law of 
gravity into the rolls and are further reduced. From our 
illustration it will be seen that the two qualities join in 
the hopper under the roller mill. To make this clear we 
reproduce Mr. Williamson’s description :—“ The cereal 
produce is admitted to the feed hopper a, wherein a 
hinged frame 6 fitted with a regulated feed slide 5" is 
pressed towards the feed roll by means of overhanging 
weights c, the stop screw c! preventing the feed gate 
opening more than is desired. . . . The stream of material 
falls down through suitable deflectors or slots finely per- 
forated or otherwise, and so arranged that the material is 
brought under the action of currents of airadmitted by aper- 
tures dd}, d'1, d111, d1111, and these currents purify and 
assort the material ; the lightest matters are carried into 
the fan or exhaust trunk e, the light shells settle and fall 
out through the spout f at the back of the machine, 
while the product intermediate between the latter and 
the material to be reduced at this stage is allowed to fall 
through the aperture g g into the receiving hopper below 
the rolls, and so to pass along with the reduced material, 
in order that it may be subjected to reduction in sub- 
sequent machines where such machines follow, or by 
movement of the valve it may be discharged with the 
lighter shells out of the spout f at the back of the 





machine. J J!, J!!, J111, are valves for regulating the 
wind at each stage; e! is a slide controlling the wind for 
the whole machine. The roll case and receiving hopper 
are cooled by exhaust communication through the aper- 
ture g.” 

Mr. Williamson’s method appears to the author to be 
a concentration of the principle followed in the pottery 
works, while Mr. Zimmer’s system—a large number of 
divisions — may be called a wider application of the 
process. The Zimmer system is, in short, pretty much the 
adaptation of Parr’s process of dividing the semolina 
applied to the break process. The idea of aspirating the 
break products is not novel; but careful research leads us 
to the conclusion that Mr. Zimmer’s method is the widest 
conception, and likely to give the best results. At the 
present moment a large number of parties claim the idea 
of assorting the breaks as novel; but most of the 
methods patented are impracticable, while Mr. William- 
son’s and Mr. Zimmer’s systems both possess the merit of 
being advantageous in practice. The latter system Mr. 
Williamson claims is anticipated by his patent of the 
16th January, 1883. We believe, however, Mr. Zimmer 
may claim that his process is “an improvement on an 
improvement,” and of course he is entitled to a large 
share of the credit in extending the symmetrical separa- 
tions as shown in our present flow-sheet. 

Referring to our modus operandi, or flow-sheet of the 
material, it will be seen that the cleaned wheat passes 
through the first break rolls and the slightly-crushed 
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WILLIAMSON PNEUMATIC BREAK DIVIDER. 


grain is elevated to the first scalper; the break process, 
so far as the roller mills and scalping reels are 
concerned, is the same as in the other systems 
we have described, the product —semolina, middlings, 
pollard, and bran all mixed—as it drops from the tail 
sheets and overtails of the scalpers feeds the pneumatic 
dividers below. The fan attached to the air trunk sucks 
the broken particles according to their gravity, so that 
each piece is drawn over by the air current to the cor- 
rugated rolls for which it is most suitable. In our modus 
operandi sheet we show two divisions on the second break 
rolls, increasing the number to the subsequent breaks, 
and by following our lines it will be seen how the material 
is divided and subdivided to the various rolls, while a 
portion is taken direct to the bran sack. This flow-sheet, 
the author may state, is a very good one, fitted to give the 
best results on all descriptions of wheat, and is named 
the “eclectic system,” from the fact that it embodies the 
best points of the best systems. The new “fanless” 
purifiers are also used, and as this machine has just been 
invented, and is a great novelty, we shall illustrate it in a 
future impression. The fanless purifier is perhaps the 
most distinct novelty in milling since rolls superseded mill- 
stones, and meets a great want. The expense of erecting 
air trunks and faus for the ordinary purifier, and the 
enormous charges made by the insurance companies on 
fans and dust collectors in flour mills, may be said to have 
given birth to the fanless puritier. Much thought has 
been given to designing methods to obviate the heavy 
insurance charges, but the experts worked on the idea 
that the fans could not be dispensed with, and the author 
also believed them to be inseparable adjuncts to mid- 
dlings purifiers. That idea has been upset by the 
“Fanless” purifier. The necessary air current is obtained 
by the compressing bellows fixed above the sieve, which 
move in opposite directions, and thus a continuous current 
is generated equally over the product as it passes along 
the silk, which causes the light, fluffy, and branny par- 
ticles to remain in a floating condition on the surface till 
they escape over the end, while the pure part passes 
through the silk in the usual way. If this machine, 
manufactured by the Anti-Friction Conveyor and Grind- 
ing Machinery Company, 16, Mark-lane, London, does all 
that the inventors claim, it should effect a revolution in 
the purifying process of modern milling. 








SoutH KENSINGTON MusrkuM.—Visitors during the week ending 
March 3rd, 1888:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.: Museum, 7557; mercantile marine, 
Indian section, and other collections, 3097. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 5 p.m.: 
Museum, 844; mercantile marine, Indian section, and other col- 
lections, free, 2251. Total, 13,749. Average of corresponding week 
in former years, 15,413. Total from the epening of the Museum, 
26,278,373. 





ON THE CONSTRUCTION OF FURNACES FOR 
BURNING LIQUID FUEL. 
No. III. 

(f) Pipe-sprinklers (23).—Pipe-sprinklers were first used 
by Mr. Brydges Adams,' who adopted them in 1863 in 
America for locomotives, They are, however, just as 
applicable to marine engines. Near the boiler is an air- 
tight oil-tank, through the cover of which the pressure- 
pipe of an air-pump is conducted. Two concentric pipes, 
one within the other, lead from this tank to the tire, 
The inner pipe reaches down to the bottom of the tank, 
the outer pipe, only as far as the compressed air over the 
oil. The pressure from the air-pump forces a continuous 
stream of oil into the pipe, and this is surrounded by 
circular air current from the outer pipe, which sprays 
it, and thus perfect combustion is insured. ‘The oil and 
air supplies can be regulated at pleasure by means of 
independent cut-otls, ‘Khe floor of the hearth is clusca 
and 1s covered on making the fire with a layer of glow- 
ing coke, which serves to ignite the oil. The Brydges 
Adams sprinkler worked satisfactorily, but was found too 
complicated for locomotives owing to the air-pump, which 
had to be worked by the same engine.  Bullard,? the 
manager of the Aerated Fuel Company, Springtield, 
Mass., U.S.A., has lately re-introduced this sprinkler as 
something entirely novel. He has certainly made it more 
practicable, but his improvements have also increased 
the complication and expense of the system. The dis- 
tinction of Bullard’s system from that ot Brydges Adams 
consists chietly in the introduction of an oil and air tank 
on each side of the fire-box, into which any desired 


number of burners in the tire-box communicate. The 
tire-box can be used for coals when preferred. The 
air is compressed by a Westinghouse pump to a 


pressure of U0'6 to 0'7 kilog. per square centimetre—which 
corresponds with the pressure of 08 kilog. per square cen- 
timetre used in the Jensen sprinkler. A noteworthy 
improvement of Bullard’s is the simple and practical 
pressure-regulator for the air. The air as it euters presses 
against a valve, which is kept down by a spiral spring. 
lf the air pressure be too great the valve is lifted; at the 
top of the piston-rod of the valve a toothed rod is 
fastened which turns a toothed sector on the axle of the 
steam regulator tap, so that the supply of steam to the 
steam cylinder of the pump is lessened. The pump now 
works more slowly until the normal is again reached, 
and the spring presses the valve down into its old 
place. The supply of oil is regulated by a ball valve. 
‘The flame of each burner can be reduced or enlarged by 
means of a hand wheel, which brings the oil pipe nearer 
or takes it further away as desired. In the former case 
the supply of oil is increased and that of air decreased : 
in the latter the converse is the case. A great advantage 
claimed by this system is that the sprinklers are said not 
to get heated, and it is further stated that they do not get 
stopped up with oil residue. This latter assertion must 
be received with reserve, however. Bullard’s sprinklers 
are in use at paper works in Mechanicsville, New York, 
and supply the town-heating of Springtield; but it will 
have as little success eventually as the system of Bridges- 
Adams on account of its complications and the greater 
cheapness of coal. According to calculations made it 
would require 28s. worth of oil to produce the same 
result that can be obtained with 19s. worth of coal. (24) 
The pipe-sprinkler of Brandt®-—Figs. 53 to 55—was con- 
structed in 1880, principally for marine engines. The steam 
and oil pipes are united in a brass casing; their supplies 
are regulated by cocks. The oil escapes through a circular 
orifice which is regulated by a hand-wheel and spindle 
and a needle. ‘Lhe steam escapes through another 
orifice surrounding the former. ‘Lhe oil and steam mix in 
the space between the needle and the cap, which 
is regulated by a screw in the brass casing, and enter the 
tire-box in a conical bundle of streams, which are then 
burnt up. The cocks in the oil and steam pipes are left 
open during work, and the supply is regulated entirely 
by the needle. The sprinkler is so constructed—as 
will appear from Fig. 55—that it can be turned out of 
the fire-box, the cap can be removed, and the entire 
apparatus thoroughly cleaned. The requisite air enters 
through holes in the door and the ash valve in the fire- 
box. This sprinkler is preferable to slit sprinklers, inas- 
much as it heats the fire-box more equally and entails a 
smaller, though still extremely high, consumption of oil. 
The pipe-sprinkler of Nobel is an improvement on 
that of Brandt, as, by means of a spirally grooved cylinder 
in the sprinkler, a spiral movement is given to the oil and 
steam spray, and thus the fire-box is more equally and 
thoroughly heated, the radiation is improved, as well as 
the combustion. A steam boiler on this system at the 
Moscow Industrial Exhibition of 1883 is said by Gar- 
lishambarw* to have generated as much steam with from 
50 lb. to 60 Ib. of oil residue as could have been generated 
under the same circumstances by 1001b. of coal. This 
statement, however, agrees doubtless with the reputed fact 
that from 2°0 to 2°8 kilogs. of oil residue were required for 
each indicated horse-power per hour, and compels the con- 
clusion that the boiler and engine must have been 
exceptionally inefficient. For if 1lb. of coal had 
vaporised only 5lb. of water, 11b. of oil must have 
evaporated at least 83lb. of water. Besides, the 
effect of Nobel’s may be secured by cutting spiral grooves 
into Mault’s escape pipe. Smith’s® pipe-sprinkler— 
Figs. 56 to 58—which has been lately patented in England, 
consists of two concentric pipes, of which the inner one 
can be displaced against the outer one, andof a central 
screw spindle with a cone-shaped outlet. The outer pipe 

re Lidien, ‘‘ Les Nouvelles Machines Marines,” Paris, 1882, vol. iii., 
p. 165, 

2 The Jron Age, New York, 27th October, 1887. 

— Engler, “ Das Erdét von Baku,” p. 34; and Engineering, 1883, i., 


4Garlishambarw, “Die Naphthaheizung du Dampfer und Lokomo- 
tiven "—Naphtha for Steamers and Locomotives—St. Petersburg, 1883, 
p. 124, 

5 “ Transactions " N.E. Coast Institution of Engineers and Shipbuilders, 
November, 1886, p. 81. 
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FURNACES FOR BURNING LIQUID FUEL. 
(For description see page 192.) 
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receives the oil from a supply-pipe, which has a branch 
pipe for the admission of air. The oil and air enter the 
inner pipe through openings in its circumference, and 
reach the cone outlet. The space between the outer and 
inner pipes is filled by steam, which streams out of the 
cone-shaped outlet in a circular form. The inner pipe has 
a valve at its outlet leading to the cone, and leaves cir- 
cular slits for the escape of the oil and air as the central 
spindle keeps turning. In a similar manner the expan- 
sion of the inner pipe and the contraction of the outer 
pipe act like a cone valve when the inner pipe is displaced 
yy means of a hand wheel, whereby the escape of steam is 
regulated. A hollow cone is screwed over the outlet, 
which enables the air to be sucked up while the spindle is 
at work, and which can be displaced according to require- 
ments. The advantage of this sprinkler is supposed to 
lie in the convenient regulation of oil, steam, and air sup- 
plies; but, on the other hand, it is much more complicated 
than others, and would take some time to clean, although 
it can be taken quickly to pieces. Kdrting’s pipe- 
sprinkler—Figs. 59 to 62—is distinguished from all the 
above by the circumstance that it is not the oil, but the 
steam, that is sent through the inner pipe, and that 
the oil is supplied to the outer pipe, by which 
arrangement it is found much easier to clean out the 
sprinkler in the event of its getting stopped up. The 
steam reaches the outlet through a pipe that is narrowed 
considerably at its mouth. This pipe is secured by a 
socket, to the back of which an elastic chuck, with two 
pivots worked by two small levers, is fastened. On the 
axis of these levers there is another lever, which is 
movable from without by means of a drawing-rod and a 
hand wheel. When this lever is moved the socket at the 
mouth of the pipe moves also, and thus the flow of oil is 
regulated. The steam can be turned off by a tap or valve. 
The oil and steam spray as it leaves the pipe sucks in air 
through the holes in the side of the outflow cone, by 
which means combustion on the surface of the oil is in- 
creased. Air is also admitted fromi the ash flap. The 
flame is, in the case of locomotives, projected against the 
opposite upper corner of the fire-box; in the case of 
marine engines, however, it is thrown back on the fire- 
bricks behind. These sprinklers have the advantage of 
great simplicity of construction, and can be easily cleaned 
when the mouthpiece is unscrewed. A disadvantage of 
the slanting sprinklers for locomotives is that the flame 
is directed straight against the roof of the fire-box and of 
the tube plate wall, which subjects them and the ends of 
the tubes to an excessive strain. Further, should the 
supply of oil be inadequate, the lower half of the circular 
outlet would be filled with oil, and the steam, instead of 
vaporising it, would only break it into small sprays. 

Value of pipe-sprinklers.—Pipe-sprinklers work more 
economically than slit-sprinklers. The first requires as 
much as 3 kilogs. of oil per 1 indicated horse-power per 
hour, while the latter do not require more than from 
20 to 25 kilogs. The consumption of steam is 
also very much less, and does not amount to more than 
from 4 to 6 per cent. of the entire steam consumption, 
whereas slit-sprinklers use as much as 6 and even 8 per 
cent. What has been said of the frequent stopping up of 
the outlets of the slit-sprinklers applies to the pipe- 
sprinklers, althovgh in a less degree. They are, however, 
all furnished with removable mouthpieces, and are even 
in some cases, as shown at Fig. 60, provided in duplicate. 
The principal advantage of the pipe-sprinkler consists in 
the spherical flames which fills up the cylindrical fire- 
boxes of marine boilers better and heats them more 
equally than does the stream of the slit-sprinkler. The 
pipe-spriuklers therefore save the walls of the boiler, and 
render, when properly fitted, fire-bricks at the back of 
the fire-box unnecessary. 

(g) Nozzle-sprinklers.—The nozzle-sprinkler of Aydon, 
Wise, and Field® — Figs. 63 to 65—is one of the 
oldest methods for the burning of liquid fuels. This 
sprinkler was first used at South Lambeth in 1866 
in a Cornish boiler. The oiJ—petroleum of tar oil— 
entered the sprinkler from a vertical pipe through 
an opening, which was about 3mm. in diameter; through 
this opening it flowed continuously from a tank at a 
higher level at the rate of avout 15 litres per hour. During 
its fall the oil was forced into the discharge pipe by a 
stream of superheated steam escaping from the horizontal 
pipe, which sucked in air through the funnel. The 
oil, steam, and air amalgamated in this pipe and arrived 
through a cone-shaped mouth over the fire-door into the 
fire-box. About one metre from the fire-door there was a 
fire-bridge of tiles, against which the stream of oil and 
steam impinged in the form of a cloud of thin vapour ; 
this superheated steam having partially distributed the 
oil and vaporised the rest. The unconsumed particles of 
this vapour either got ignited at a coal fire or against the 
fire-bridge, which was intensely hot ; this was facilitated 
by the previous mixture with air. The supply of oil 
was regulated by a tap in the supply-pipe, that of 
the steam by a spindle, and that of the air by a 
cap. The fire was lighted by placing some red-hot coals on 


a sheet of iron on the grate, and these ignited the oil.. 


At the trials made by Admiral Selwyn—Figs. 63 and 64— 
these coals had to be renewed every twenty-four hours; 
not so much because they went out, but because they 
are gradually blown away. During the trials at Lambeth 
this sprinkler heated the factory boiler alone for nine 
hours. This boiler evaporated at a pressure of 2°5 kilogs. 
persquare centimetre. It was stated that one kilogramme 
of oil evaporated 19°5 kilogs. of water; but this result was 
reduced to half by subsequent official experiments. 
The nozzle-sprinkler of Aydon and Selwyn—Figs. 66 to 
69—was used in the trials that were conducted by the 
Admiralty at Greenwich in 1868 with a Field’s marine 
boiler. As a heavier oil tar-oil was used, Aydon, to 
insure a more powerful vaporisation, altered his apparatus 
so that the oil and steam should not meet at a right angle 
but at an acute angle. The steam spray was seth f 
a tapering spindle, which was kept in position by a small’ 





6 Mechanics’ Megazine, 1867, p. 79. 





pressure screw. The pipe in which the amalgamation of 
oil and steam and air took place remained the same, with 
the difference that an opening was provided underneath 
for the admission of air. During the first experiments of 
Selwyn two fire-bridges were placed in the fire-box, and 
the floor was covered with fire-bricks — see Fig. 67. 
Subsequently all this brickwork was taken away and the 
fire-bridge necessary for the coal-fire alone remained; but 
a serpentine pipe was hung between the Field tubes, 
and through this the steam, being previously superheated, 
had to pass before it arrived at the sprinkler. The ser- 
pentine pipe was protected from the flames by a plate 
of tiles and a covering of the same materials. The 
fire-door was removed and replaced by a cross-barred 
slide, by means of which the admission of air 
was regulated. The trials with this sprinkler are of 
great interest, inasmuch as the boiler was alternately 
heated with oil and coal. The results of these trials 
showed a 7°5-fold evaporation with coal against a 10%5- 
fold evaporation with tar residuals. The Admiralty was 
so well pleased with this, that the boiler of H.M.S. Oberon 
was placedat Admiral Selwyn’s disposal for further experi- 
ments. It had a heating surface of 158°1 square metres, 
whereas the Field boiler had a heating surface of only 9°847 
square metres. For these experiments’ Admiral Selwyn 
used a nozzle-sprinkler, which he has only described, but 
of which no drawings are published. . Much as in the case 
of the pipe-sprinklers, the oil was delivered in a central 
pipe, and the steam in a concentric pipe, in which the 
former was placed. With a view to making the boiler 
immediately available for coal-firing, the grate was not 
removed, but was merely covered with tire-proof stones, 
which attained a white heat, and were found to be ex- 
cellent preservers of heat. For the same reason the 
superheating pipe for the sveam from the fire—see Fig. 69 
—had to be placed in the forward smoke-box — see 
Fig. 64. Duringa trial lasting three hours—on November 
13th, 1868—1 kilog. of tar oil evaporated 14°93 kilogs. 
of water at a temperature of 38 deg. Centigrade, 
with a steam pressure of 1°83 kilogs. The other 
trials did not show results quite so satisfactory. In 
cases of water of a temperature of 100deg. Centigrade 
the best result attained was an evaporation of 16°9 kilogs. 
cf water with 1 kilog. of tar oil, the theoretical evaporating 
power of which is put down at 17°52 kilogs. A perfect 
combustion of the oil was therefore practically obtained. 
Notwithstanding this highly satisfactory result, and not- 
withstanding Admiral Selwyn’s endeavours, the movement 
in favour of liquid fuel did not make any way, owing to the 
immediate rise in the prices. The sprinklers of Aydon and 
Admiral Selwyn therefore did not come into practical use. 
Latterly Selwyn has again agitated the question of liquid 
fuel, especially at the Royal United Service Institution, 
but he has not published descriptions of his latest 
appliances. However, he claims to be able to evaporate 
21°9 kilogs. of water with 1 kilog. of tar oil of 1060 
specific gravity in a marine boiler of 40 indicated horse- 
powerand 3°86 kilogs. persquarecentimetre steam pressure. * 
This oil is said to possess a practicable evaporating power 
of 149 kilogs. It has been attempted to minimise the im- 
portance of Admiral Selwyn’s work in the face of the results 
obtained in Russia, but to him belongs the merit of having 
used in 1867 nozzle-sprinklers, to which we are now 
returning after having in vain endeavoured to employ 
other methods. (30) The nozzle-sprinkler of Kérting 
(Figs. 70 to 72) was introduced in 1876. It has been used 
in boilers arranged for coal-fires without requiring any 
alterations in the fire-box. It has only to be fastened to 
the side of the tire-door, previously making an opening 
through this. The non-superheated steam is admitted 
into the sprinkler by the tap A, and enters first into a 
well-shaped compartment, from which it escapes through 
the small orifices in the copper tube into the nozzle. 
This arrangement insures the liberation of the steam from 
the deposited water, the volume of which might become 
very considerable in a small steam pipe of only 15mm. in 
diameter. The condensed water does not pass out of the 
orifices with the steam, but remains behind in the bell- 
shaped compartment, and is drawn off from time to time 
by means of the screw valve C, and does not, therefore, 
interfere with the sprinkler. The steam streaming 
through the nozzle sucks in air through the orifices 
E, mixes with it, and this mixture vaporises in the 
mouthpiece F an oil spray 6mm. diameter, which flows 
out of the nozzle and is regulated by a tap. The vapour 
spray and the oil spray meet at an angle of 90 
deg., and the flame is blown slanting into the fire, 
much as in the case of the first Aydon sprinkler. The 
air sucked up by the steam jet is said to produce a better 
combustion by mixing with oil. Garlishambarw, who 
saw his sprinkler at work in Kérting’s factury, is of 
opinion that the steam jet loses power in consequence of 
this admission of air, and that the oil is in consequence 
inefficiently vaporised, which means that the perfect com- 
draining them by blowing through them. Since 1886 
bustion aimed at is not attained. An advantage of 
the apparatus is that its outlets are so arranged as 
to prevent stopping up. Since 1886 Kérting has 
used the sprinkler shown in Figs. 75 and 76, at first 
for tar,” and subsequently for oil. This sprinkler 
resembles very strongly the sprinkler of Aydon and 
Selwyn—Fig. 66— which was constructed in 1868. The 
tar flows out of slit-like openings A, and is vaporised by 
steam jets BB, which meet it at an acute angle. The 
steam jets, which issue from orifices of from 1 mm. to 2mm. 
in diameter, are together somewhat broader than the 
stream of tar. Should the tar nozzle get stopped up, the 
stopper C is taken out, the tar is turned off, and the 
nozzle is cleaned out with the needle D. Both the needle 
and stopper are fastened to the sprinkler by means of a 
chain. ‘The steam and tar supplies are regulated by taps. 
This tar-sprinkler has been used with much advantage 


7 “Transactions ” of Institution of Naval Architects, 1869, p. 32. 

8 Pounds per square inch may be reduced to kilogs. per square centi- 
metre by multiplying them by 07. Thus, 3°86 ~~ + per square centi- 
metre are with a fraction of 55 Ib, per square inch.—Ep. kb. 

¥ “ Journal fiir Gasbeleuchtung,” 1886, p. 548, 


© 








over ap eet in gasworks, and within the last few 
months Kérting has endeavoured to apply it to oil fires, 
Figs. 73 and 74 show the application of such an oil- 
sprinkler to a marine boiler. The cleaning needle has 
been omitted, probably because the less solid oil 
causes less stoppages than the tar. (31) The nozzle 
sprinkler of Dickey!°—Figs, 77 and 78—was patented 
in the United States in 1878, and introduced on 
a passenger locomotive on the Long Island line, on 
a trial trip, with very satisfactory results. Dicke 

employed raw petroleum, which he kept in a tank 
in the tender.. From this tank two pipes led to the 
fire-box, each of which conducted to a sprinkler, from 
the nozzle of which the oil issued at a very low pressure, 
At right angles with the oil nozzle is a nozzle for the 
superheated steam. This steam is superheated in a sus- 
pension pipe that is carried along the top of the fire-box, 
which it has to on its way from the boiler to the 
nozzle. The openings of the oil and steam nozzles can be 
enlarged or reduced by means of a sprinkler. The steam- 
jet sucks up air from a pipe projecting underneath the 
fire-box, and carries it to the oil nozzle. The oil, steam, 
and air-vapour is blown against a number of cast iron 
plates, arranged like venetian blinds, through the inter- 
stices of which--which can be enlarged or reduced at 
pleasure—additional air is admitted. This suction is shut 
off from behind by a double-walled cast iron box, through 
the front wall of which still more air can be admitted 
through a circular wire slide. Besides being very suc- 
cessful in the introduction of air, this arrangement, which 
is placed on a coal-grate, insures a very complete filling 
up of the fire-box and a very equable heating of the same. 
At the trials the combustion was perfect, ler no smoke 
escaped through the funnel. The velocity of the train is 
said to have been very regular, and much greater than in 
the case of coal. o particulars of evaporation are 
recorded ; but it is stated that the proportionate price of 
oil and coal was as 1°2 : 2°0, and therefore very favourable 
to the oil. Notwithstanding all this, however, and the 
fact that the Great Western Hydro-Feel Company, which 
worked Dickey’s patent, had large means at its dis- 


posal, it did uot succeed in introducing the sys- 
tem. The oldest nozzle-sprinkler of Urquhart!! was 
alzo_ specially adapted for locomotive boilers. As 


these resemble in some measure the marine boilers of 
torpedo-boats, these apparatus are interesting in tracing 
the development of nozzle-sprinklers. Urquhart’s system 
was tried in 1874 on the Gryasi-Tsaritzin Railway, in 
south-eastern Russia. The residuals are stored in trucks 
in the tender, and are conducted through a tube into a 
horizontal pipe that runs along the wall of the fire-box, 
and into which five other horizontal parallel pipes are 
driven. Under each of these pipes is a steam-pipe, fitted 
with four nozzles, which takes the steam from as high 
up in the steam space as possible so as to keep it 
dry ; it is not superheated. An arrangement in this 
steam-pipe enables the steam to get mixed with air and 
to ferce this into the steam through the nozzles. These 
are so constructed—see Fig. 81—that the steam and air 
pass through the centre and blow the petroleum, which 
flows round it, in a circular spray of vapour into the 
fire. Any oil dropping over is caught in the water 
ash-pan, and is thus extinguished. Mr. Urquhart 
maintains that the residuals were burnt without smoke, 
there being a good development of steam and the air 
supply being abundant. During stoppages, however, 
a good deal of smoke was frequently given out. The 
great expenditure of oil which this system involves caused 


it to be speedily dropped. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION, 
March 6th, 1888. 
(Before Mr. Justice KEKEWICH. ) 
BADHAM ¢, BIRD. 

THIs was an action by Mr. B, C. Badham, carrying on business 
as B, C. Badham and Co., against Mr. Frederick bird, carrying on 
business as Frederick Bird and Co., fur an injunction to restrain 
the alleged infringements of letters patent. The patent in question 
was No. 16,452, of the year 1884, for ‘‘ Improvements in combined 
manhole covers and ventilators for sewers,” of which the plaintiff 
claimed to be the first and true inventor. The defendant, by his 
pleadings and at the bar, set up most of the usual common form 
defences in patent actions, relying principally on various alleged 
anticipations in manhole covers and ventilators either patented or 
published prior to the plaintiff's patent. 

Mr. Movutton, Q.C., and Mr. Macrory were for the plaintiff ; 
and Mr, CHaDWYcCK HEALEY and Mr, JENKINS for the defendant. 

Mr. Justice KEKEWICH held that two of the alleged anticipations 
had been satisfactorily made out, and accordingly gave judgment 
for the defendant with costs. His Lordship also gave a certificate 
that certain objections taken by the defendant were reasonable 
and proper. 








MEMORIAL STATUE OF JOHN ELDER, SHIPBUILDER.—When it was 
first proposed to erect a statue to the memory of the late Mr. John 
Elder, shipbuilder, Govan, the suggestion was received with the 
utmost enthusiasm by all classes ted with shipbuilding or 
marine engineering, and a committee having been formed, the 
work of collecting subscriptions was at once commenced. In view, 
however, of the recent widespread depression of trade, the 
committee did not then feel justified in pressing the matter 
forward, but on the first signs of an industrial revival they took up 
the work again, and were so well supported by the public that they 
were able to make arrangements with Mr. Boebm, R.A., sculptor, 
for the erection of a statue in the magnificent park presented to 
the inhabitants of Govan by Mrs. Elder. They have since arranged 
to have the statue unveiled about the end of the present month 
or the beginning of next, the total cost being expected to be about 
£2000. this sum £1600 has already been subscribed, and efforts 
are being made to have the remaining £400 made up some time 
previous to the ceremony, in order that the statue may be unveiled 
free of debt. The memory of John Elder being held in esteem and 
veneration, not only by the inhabitants of the district more 
immediately connected with him, but by all connected with the 
shipbuilding trade, it is to be hoped that the efforts of the 
committee will have a successful termination. The treasurer, who 
will be glad to receive subscriptions from any of our readers, is Mr. 
John Rankin, Royal Bank, Govan; and any further information 
about the memorial may be obtained from the secretary, Mr. John 
Cossar, Govan Press, Govan. 


10 “Transactions ” N.E. Coast Inst., &c., November, 1886, p. 51. 
ll Enyinecring, 1877, i., pe % 
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RAILWAY MATTERS. 


Tux North London Railway accounts for the last half- 
rear show that the total train mileage was 1,194,760, of which 
72,888 were by passenger trains and 221,872 by goods and 
minerals. The total cost of locomotive power for this mileage was 
£41,682, of which £13,434 9s, 6d. was for coal and coke. 


AccorpinG to the report of the Great North of Scot- 
land Railway Company, to be presented on the 14th inst., the 
passenger train mileage of the half-year was 553,284} miles, the 
goods mileage 312,379 miles, or a total of 865,6634 miles. The 
locomotive power in the same period cost £21,656 13s. 10d., of 
which the running expenses were £15,411 4s, 7d. 


Tue Betchworth tunnel, more commonly called the 
Dorking tunnel, has at length been re-opened for traffic after 
being closed since last July, when the roof fell in. An inspection 
has been made of the restored work by the directors and principal 
officials of the London and Brighton Railway. Through traffic 
to Portsmouth via Dorking and Horsham was resumed on the Ist 
inst. 

Tur last section of the Great Trunk Railway connectin 
New South Wales with Queensland, extending from Tenterfield, 
the present terminus, to Wallangarra, the Queensland border 
station, a distance of a little under 11 miles, and also the further 
extension railway from Mullet Creek to Gosford, being a portion 
of the Hawkesbury Hiver line, 10 miles 50 chains in length, were 
both unofficially opened on January 16th. 


Brazit had a total length of railway line, open for 
traffic, in course of construction, and projected on December 31st, 
1886, amounting to 8046 miles, distributed as follows :—4763 miles 
open for traffic, 1012 in course of construction, and 2271 miles of 
projected railway line. Of the 4763 miles actually open for traffic, 

41 miles were broad gauge lines. The total length of line 
belonging to the State amounts to 1144 miles, 204 miles belong 
to the various provinces, and 341 miles to Brazilian and English 
companies. 


Ture number of accidents on the New York City rail- 
roads is surprisingly small, when all the conditions are considered. 
The Railroad and Engineering Journal says:—‘‘ Reports of the 
city companies for 1887 gave a total of 42 killed and 204 injured, 
against 31 killed and 164 burt in 1886. The punaeny at hand does 
not state how many of these were passengers; probably a large pro- 
portion of them were not. While the city railroad passenger is 
generally — from the dangers of collision or derailment to 
which the traveller is exposed on steam railroads, he incurs certain 
risks in getting on or off the cars; there is also the danger to out- 
siders which always arises from the movement of vehicles in crowded 
thoroughfares. The returns, however, show that the street cars in 
New York run over fewer persons comparatively than other vehicles 
do,” 


Ture North-Eastern Railway Company is continuing 
to spend some of its surplus funds in improving the older and less 
convenient stations uponits line. At the weekly meeting of the 
directors held on the 2nd inst., the plans fora new station at 
North Stockton were submitted and approved, and the execution 
of them was authorised to commence as early as possible. The new 
station will occupy the same site as the present one, and it will be 
much larger and more commodious. There will be two platforms, 
one accessible from Bishopton-lane and the other from the Durbam- 
road, with suitable connections under the line. There will also be 
a certain number of docks for local trains. The directors have 
likewise decided to replace the present station at Middleton-in- 
Teesdale by an entirely new and much more commodious one. 
Middleton-in-Teesdale is at prevent the terminus of the Tees Valley 
branch, which joins the Darlington and Tebay line at Lartington. 
It is not unlikely that at some future time the branch may be 
carried through, at all events as far as Alston. 


Ir is said that the lnege snow plough, by means of which 
it was sought to cut through the drifts which lately accumulated and 
stopped the traffic over Stainmoor, was not found to be as efficient 
as was expected, and that much of the work had to be done by 
hand labour. It appears that the Gateshead plough is rather teo 
wide and the leading spur scarcely comes sufficiently near to the 
rails. Too great a rift is sought to be made at one operation, con- 
sequently the resistance is more than can be overcome. ‘The snow 
ploughs used on the London and North-Western Railway answer 
the purpose much better. They come down close to the rails and 
are made adjustable as regards width. When first pushed through 
the snow they are comparatively narrow, or just wide enough to 
allow a passage for the engines behind them. After a way has 
been cut they are widened out somewhat and a new slice of snow is 
scraped off on either side. They are then further widened and 
another passage made, and ¢o on until trains can safely go through. 
This is after all only the application of the principle involved in the 
“i fable, that you cannot break sticks in bundles, but you can one 
y one. 


An important addition to the London and South- 
Western Railway was inaugurated on Monday by the official open- 
ing of the new direct line to Bournemouth, which has recently 
been completed. The occasion was one which excited the greatest 
interest in the town of Bournemouth and the surrounding districts, 
as it marked the accomplishment of an undertaking the need of 
which has long been keenly felt. The first train over the new line 
left at 9.30 from Waterloo, A pleasant run was made to Brocken- 
hurst in the New Forest, from which point the new line of railway 
diverges from the main line, and runs direct to Christchurch and 
Bournemouth. There are three stations on the new line, which 
are situated at Sway, Milton, and Hinton respectively. The saving 
in actual distance by the new line is only 8} miles, but the saving 
of time between London and Bournemouth will vary from thirty 
to forty minutes to several of the trains. The actual length of the 
new line from Brockenhurst to Christchurch was 10} miles. 
Though there were no expensive viaducts or building works of 
eee the earthworks have been exceptionally heavy. We 
shall describe the line fully another week. . 


Tue Railroad Gazette has collected statistics of the 
rolling stock manufactured in the States. From these figures, 
which cover a period of eight years, it appears that the largest out- 
put in most classes of rolling stock was in 1882, In 1885 it was in 
all but one small item by far the poorest year, and that 1887 had 
very nearly risen to the average of the vest that had preceded it, 
and, in some respects, much exceeded them. Comparing it with 
the best and poorest preceding year for each class, it appears that 
2044 locomotives were built in 1887, against 2282 in 1882 and 800 in 
1885 ; 16,145 freight cars in 1887, against 20,046 in 1881 and 3555 in 
1885 ; 14,056 coal cars in 1887, against 8100 in 1881 and 2598 in 
1885 ; 663 day passenger, baggage, mail, express, and caboose cars 
in 1887, against 587 in 1883 and 259 in 1885; 67 sleeping, din‘ng, 
hotel, buffet cars, &c., in 1887, against 75 in 1881 and 17 in 1880; 
number of freight-cars built per locomotive, 7 ‘9 in 1887, against 10°1 
in 1881] and 4-4 in 1885: and the number of coal-cars built per loco- 
motive, 6°9 in 1887 against 4-9 in 1884 and 2°6 in 1880. These latter 
figures might be taken to indicate an increase in the hauling power 
of the locomotives, and this would appear to be the case as the Gazette 
says: ‘There can be but little doubt that the 2044 locomotives 
built during 1887 represent a greater weight of metal and more 
haulage capacity than the 2277 locomotives built in 1882, many of 
which were for the narrow gauge. The gradual increase in number 
of engines with cylinders of 18in., 19in., and 20in. in diameter bas 
been very noticeable of late years, and when this fact is taken into 
consideration, the year 1887 shows a slightly smaller increase in 
numbers, but probably a larger increase in power than even the 
prosperous years 1882 and 1883,” 





NOTES AND MEMORANDA. 


Anexperimental test of the value of oil for brick-burning 
is being continued in the West of America. The latest process is said 
to be devised by D. Y. Purington, at his kilns, near Blue Island, Ili. 
To burn a kiln of 200,000 bricks he uses the crude, or waste oil, after 
the naphtha has been extracted. This oil is fed from a tank by a 
2in. pipe to very simple burners in the arches. The burning was 
complete in sixty hours. The oil cost 80c. per barrel, but the quantity 
me | is not stated. An American contemporary says one man 
only was required to handle the fuel, and the saving over the old 
method is estimated at “‘ fully 33 per cent.” 


Ir is well known that a magnetic field influences in a 
remarkable degree the electric resistance of bismuth. 5S. G,. P. 
Grimaldi shows that its thermo-electric force, when paired with 
copper, is varied in a similar degree. This pile was placed in the 
field of an electro-magnet, and coupled up with a galvanometer, in 
which readings were taken without and with a current passing 
round the electro-magnet. After due allowance for induction, it 
is shown that the thermo-electric force of the bismuth-copper pair 
is materially decreased in the magnetic field. The experimental 
inquiry is, however, only in the preliminary stage. 


Out of 4410 new books published in Great Britain last 
year, only 115, or about 24 per cent., were devoted to any of the 
** Arts and Sciences.” Theology heads the list with 680, and Edu- 
cational (583), Juvenile (439), and Novels (672), follow. Political 
and Social Economy have 113. When we consider how vasta 
range is covered by the general expression ‘‘ Arts and Sciences,”’ 
it is apparent that the number of works devoted to any branch of 
civil or mechanical engineering must be small indeed. The Ameri- 
can Engineering News says tho total number of books published in 
the United States is about twice as large as in England, but the 
proportion for given subjects is about the same. 


NickeL may be deposited upon any metal by a feeble 
electric current in a very short space of time. The composition of 
the bath is as follows:—Sulphate of nickel, 1000 kilos. ; neutral 
tartrate of ammonia, 0°725 kilos, ; tannic acid, 0005 kilos. ; water, 
20 litres. The neutral tartrate of ammonia is obtained by saturating 
a solution of tartaric acid by ammonia. Inthe same manner the 
sulphate of nickel must be exactly neutralised. Three or four litres 
of water are at first added, and the solution is boiled about a quarter 
of an hour. The rest of the water is then added, and the liquid 
is filtered and decanted. This bath may be renewed indefinitely 
by adding the same materials, and in the same proportions. The 
deposit is white, soft, and homogeneous, 


Accorpine to the new method for the production of 
coherent masses of peroxide of lead for use as voltaic battery 
elements, and for use in electrolytical and metallurgical operations, 
which has been described by Mr. D. G. Fitzgerald, monoxide of 
lead is mixed in suitable p parang with an insoluble or nearly 
insoluble salt of lead as lead sulphate, and formed by water into a 
paste which can be moulded ; combination takes place and causes 
the mass to set. The plates are superficially converted into 
peroxide of lead by immersion in a hot solution of the hypochlorite 
of sodium or magnesium. By previously admixing a little electro- 
lytically formed peroxide of lead, the latter part of the operation 
is rendered unnecessary. The conversion of the plates is completed 
electrolytically. 


Accorp1Ne to a new methed in electrolysis, by Messrs. 
Siemens and Halske, a solution of copper sulphate and ferrous 
sulphate with sulphuric acid enters at the cathode—near the bottom 
of the cell—on which its copper is-deposited by the electric current. 
It then passes over a non-metallic partition and falls along the sur- 
face of an insoluble carbon anode, the ferrous sulphate being mean- 
time converted into ferric sulphate, and acting, therefore, as a 
depolariser. This solution then flows from the cell over roasted 
copper pyrites, acting on the cuprous sulphide and copper oxide to 
form sulphate of copper, but not touching the iron oxide. In this 
process the ferric sulphate is again reduced to ferrous sulphate, 
and the solution, thus brought to the same conditicn as before, 
passed again through the cells. Similar processes may be used 
employing zinc and other metals. If chlorides of the metals are 
used, ferrous sulphate is replaced by iron protochloride. 


For experiment on the effect of light on the conduc- 
tivity of selenium, Herr S, Kalischer constructed three selenium 
cells, in which copper and copper-brass electrodes are used, are 
found to differ from the rest in their behaviour on exposure to 
light, the resistance rapidly increasing after undergoing a momen- 
tary decrease, and the cell only returning to its normal condition 
on remaining for some time in the dark. The conclusion drawn 
from this is, that the cells in question contain a hitherto unknown 
modification of selenium, the conductivity of which decreases 
instead of increasing under the action of light. As the author’s 
other cells, which do not exhibit the peculiarity described, differ 
from the above in having zinc, copper-zinc, and copper-platinum 
electrodes, it still remains to be ascertained whether the nature of 
the electrodes has any influence on this behaviour of selenium. 
The ph yn in question has also been observed and described 
by Hesehus. 


AT a recent meeting of the Meteorological Society a 
paper was read on ‘‘Electrical and Meteorological Observations 
on the Peak of Teneriffe,” by the Hon. Ralph Abercremby, 
F.R. Met. Soc., who found that the electrical condition of the 
Peak of Teneriffe was the same as in every other part of the 
world. The potential was moderately positive from 100 to 150 
volts, at 5ft. din. from the ground even at considerable altitudes; 
but the tension rose to 549 volts on the summit of the Peak, 
12,200ft., and to 247 volts on the top of the rock of Gayga, 7100ft. 
A large number of halos were seen associated with local showers 
and cloud masses. The necessary ice-dust appeared to be formed 
by rising currents. The shadow of the Peak was seen projected 
against the sky at sunset. ‘The idea of a south-west current tiow- 
ing directly over the north-east trade was found to be erroneous. 
There was always a regular vertical succession of air currents 
in intermediate directions at different levels from the surface 
upwards, so that the air was always circulating on a complicated 
screw system, 





Ir is well known that solid particles are ejected from a 
platinum wire glowing under the influence of an electric current, 
and form a metallic incrustation upon the walls of a glass tube by 
which the wire is surrounded. Dr. Alfred Berliner, in the course 
of a series of experiments upon the occlusion of gases by platinum 
and palladium, has discovered the source of this singular phenome- 
non. Thin strips of platinum, before being charged with the gas 
under experiment, were enclosed in a narrow glass tube, and freed 
from all occluded gas by being heated to redness, in vacuo, by the 
passage of a constant electric current for several hours, At the 
expiration of this time, the metallic incrustation was invariably 
found when occluded gas had been evolved. On charging the 
strips with various quantities of any particular gas, the amount oi 
incrustation formed after the complete expulsion of the gas in each 
experiment was found to vary in the same proportion. Hence it 
appears pretty clear that the evolution of gas is necessary for the 
emission of solid particles, This result, Nature says, is strongiy 
confirmed by the fact that palladium, which has such a remarkable 
power of occluding gases, produces a similar incrustation much 
more readily and at a lower temperature. It appears probable 
that the action is merely mechanical ; that we have, in fact, an 
immense number of microscopic volcanoes or solfataras, evolving 
the occluded gases with such energy that portions of the crater 
walls are detached and carried away by main force, like their 
brethren on the larger scale, the scoriw and lapilli, to distances 
very considerable in comparison with the size of the vents, 





MISCELLANEA. 


A yew and revised edition of “Cassell’s Technical 
Educator” is now being published in parts, 


Tue Barcelona Exhibition is, it would seem, expected 
to attract a large number of visitors, as the entrances require 
twenty-two of Norton’s registering turnstiles, as made by Messrs, 
Le Grand and Sutcliff. 


In Breslau, a chimney 54ft. in height has been con- 
structed entirely of solid blocks of paper joined with a special 
cement. The chimney is non-inflammable, and by the nature of 
the material, quite secure from lightning. 


Ir is stated that the Pingtu gold mines, the copper 
mines of Ping-chuan, the galena mines of Jeho, and other mineral 
deposits in North China are about to be worked on Western prin- 
ciples and by modern machinery, under the superintendence of 
Mr. me a mining engineer engaged by the Chinese Govern- 
ment, 


Ir is stated that the people of Honan province are 
seriously impeding the work of the Yellow River by destroying the 
material sent to stop the gaps in the embankment. Five hundred 
tons of millet stalks and many thousand tons of hemp have been 
set on fire by them with this object. Their reason is that they 
want the river to flow as it is now flowing, and not to return to 
their province any more. 


A SHancual correspondent of the Standard telegraphs 
that the Tsungli Yamen having refused to grant permission for the 
opening of the Upper Yangtse, the British pioneer steamer which 
had been making its way up the river for that purpose has been 
stopped at Ichang. This is the more to be regretted as the resist- 
ance of the local Chinese authorities had at length been overcome, 
and they had even offered their protection to the steamer on its 
adventurous voyage, 


AN important discovery of thick coal has just been 
made at the Lane Head Colliery, Willenhall, belonging to Messrs. 
John Adams and Co. It had long been the opinion of mining 
engineers that the bottom or four yard coal extended over a large 
area of the locality. Messrs, Adams will immediately begin to lay 
down improved plant for the raising of the coal. The discovery is 
the more satisfactory since the old mines at Willenhall are either 
wholly exhausted or are considerably flooded with water. 


Tuer gas supplied to the City must be very good, 
according to the report of Professor A. W. Williamson, F.R.S., 
Chief Gas Examiner to the Board of Trade. He states that the 
illuminating power of the gas supplied by the Gas Light and Coke 
Company had averaged above the Parliamentary standard at all 
the stations, though there had been some slight deficiencies. 
Sulpburetted hydrogen had not been present in the gas at any of 
the stations. The maximum amount of sulpbur was less than the 
limit allowed, and the average was also less than the limit, 
Ammonia had not been present in the gas. 


In explaining the recent report of the Birmingham 
Corporation Gas Committee, Mr, Alderman Hart said:—‘‘ There 
had been saved, moreover, owing to experience acquired in selec- 
tion of coal, to improved methods of carbonising, and to better 
mains, 370 cubic feet of gas per ton of coal carbonised, and that 
meant a sum of about £10,000. But of the £53,000, which had 
been the outcome of good management, there had been saved in 
the cost of manufacture, owing to the substitution of machinery for 
hand labour, and the introduction of regenerative furnaces, &c., a 
little more than 1d. per 1000 cubic feet, or a sum of £16,000.” 


CoLoyEL Sartorius, of the Ist Beloochees, has made an 
interesting and elaborate report on the Southern Shan and Red 
Karen country. He speaks highly of the district. Iron ore of 
extraordinary richness was found at Saga. Tin is plentiful in Lower 
Kerennie, and coal in abundance exists at the Lowelon Mountain 
Silver, saltpetre, and sulphur were also found. The Rosambhe 
Lake is described as being as beautiful as the lakes of Cashmere. 
while the cataracts of Kazor, 130ft. high, are perhaps the finest in 
the East. Colonel Sartorious dwells on the marked improvement in 
and revival of trade which have already taken place in districts 
within reach of the influence of Fort Sedman, where a British gar- 
rison is maintained. 


THE Tees Conservancy Commissioners have decided to 
memorialise the Commissioners of Customs to do away with a 
grievance to which the owners of vessels entering the Tees have 
long been subject. The grievance is that vessels are detained for 
some time at the dock entrance while the Custom House officers 
look through them to see if there are any contraband goods on 
board. What the Tees Commissioners desire is that officers should 
be placed on board to accompany the ships to the wharves of desti- 
nation. The search, they say, can be made on the way, or on 
arrival there. Detention of ships ex route is in all cases vexatious, 
and in some cases might occasion serious loss, It is to be hoped 
that the Custom House authorities wiil at once grant so reasonable 
a request, 


Funps have been collected in Holland for defraying the 
expenses of a survey for the drainage of the Zuyder Zee, which was 
formed in 1282 by an invasion of the sea, which engulfed seventy- 
two villages. The matter is now being taken up very energetically 
throughout the country. The Zuyder Zee Union was formed last 
year, and having raised a further loan of 90,000 guldens, are examin- 
ing the plans of a Dutch engineer, who proposes to connect by two 
dams the province of North Holland with the north coast of the 
provinces of Friesland and Groningen, pumping out the sea, refill- 
ing the space with earth, but leaving a small lake, which will 
receive its water from the river Yssel and be connected to the town 
of Amsterdam by a deep and wide canal, and connected also to the 
North Sea by sluices. If successful it would increase the Dutch 
Provinces to twelve. 


An American contemporary speaks as follows concern- 
ing the law as to faulty telegraphy in America :—‘‘The absurd 
clause which the telegraph companies still continue to print on 
their blanks to the effect that they will not be responsible for any 
damages caused by the incorrect transmission of a message unless 
the sender pays for having it repeated, has been declared non- 
effectual by the courts. In a recently-decided case, a message 
quoted a price for certain goods at ‘‘two ten.” The word ‘“‘ten” 
was omitted in transmission. The sender brought suit to- recover 
the difference in price and was successful. It may have been well 
enough when the art of telegraphy was in an experimental stage 
for a company to limit its liability in this manner; but in the 
present condition of electrical science it is rightly judged that a 
corporation cannot escape the consequences of carelessness or 
neglect by a mere disclaimer of responsibility.” 


Mr. A. H. ALLEN, the borough analyst of Sheffield, lec- 
tured on Tuesday before the Literary and Philosophical Society of 
that town on ‘‘The Action of theSheftield Water on Lead, and its he 
bable Cause and Cure.” The portions of the town supplied from the 
Redmires reservoir are stated to be affected. The ae water 
contained a sensible quantity of free acid, which was of vegetable 
origin, and probably derived from the oxidation of peat. It 
seemed highly probable that the acidity of the Kedmires water 
might be the cause, or one of the causes, of its present activity as 
regarded the lead ; in which case the evil might probably be cured 
by neutralising the acid. The lead was more marked now because 
the rainfall had been so small—only 25in. during the whole of last 
year, as compared with an average over a whole period of fifty 
years of dlin. Then, after an exceedingly dry summer, the October 
rains came in limited quantities, with the result of getting all the 
acid without the water to dilute it. In Mr. Allen’s opinion, 


silicious limestone is not suflicient to counteract the acidity. 
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THE PHOTOGRAPHIC EXHIBITION AT THE 
CRYSTAL PALACE. 


Iy our last impression we noticed some of the more remark- 
able features of the Exhibition now open at the Crystal Palace. 
Something, however, still remains to be said. . 

Fig. 21 is a perspective view of Mayfield’s new binocular 
stereoscopicshutter, exhibited by Messrs. Cobb, Mayfield, and Co., 
of Queen Victoria-street, London. The peculiarities of this time 
and instantaneous shutter are its light weight, small compass, and 
simplicity, conditions not easy to obtain together in governing 
the exposure of two lenses at the same time ; how the shutter 
will stand wear and tear, and other conditions of prolonged use, 
will be solved in the future. The exposures can be made to vary 
from a small fraction of a second to as long a time as the 





made of ebonite; I isa leather cup to prevent leakage; for the 
greater the pressure applied, the tighter does the cup fit the 
cylinder. A point in the designing of this shutter is the 
simplicity of the device for stopping the movement of the shutter 
midway to give a long exposure ; when the ball is gently pressed, 
the friction of the bent piece of watch-spring stops it midway ; 
when the operator desires to end the exposure, sharper pressure 
enables the piston to overcome the resistance of the bent spring. 
For instantaneous exposures sharp pressure is given in the first 
instance, and the friction of the spring then causes no midway 
perceptible arrestation. 

Figs. 27, 28, and 29, represent the new lens shutter of Mr. J. 
H. Dallmeyer, of Newman-street, London, which has a single 
continuous rotary motion. In Fig. 27 four pins are seen pro- 


| jecting through the brass plate BB; on the rotation of that 
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operator desires. Figs, 22, 23, 24, 25, and 26, are sectional 
diagrams of the appliance. Fig. 23 shows the general arrange- 
ment with the back plate removed ; A is the india-rubber ball 
by which the shutter is pneumatically worked, since direct con- 
tact with the hand would set up vibrations of the camera to an 
extent injurious in very short exposures; B represents in dots 
the position of the piston; D is a protecting cover ; EE are two 
brass wires for bringing the two parts of the shutter together, 
as shown in Fig. 24: G G are two pieces of cardboard attached 
to a band of cloth, which latter passes round two rollers; in the 
card the orifices L are cut. J is a piece of wire connecting the 
piston H with the shutters G. A small knob G sets the shutter. 
Fig. 22 represents the top of the shutter with the cover D re- 
moved ; C is a weak watch spring, causing the shutter to remain 
midway, in the right position, when a long exposure is to be 
given. In Fig. 24, F F are ebonite rollers round which the cloth 
band passes, 








Fig. 26 is a section of the piston ; in this cut H is | 
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plate; so far as the pins will permit it to travel, the complete 
movement through full aperture to closing is effected by means 
of four or more leaves or “ choppers,” one of which is represented 
in Fig. 29. These choppers are so formed that the lens tube is 
not severed to permit their use ; and herein lies a chief point of 
this invention, because Mr. Dallmeyer considers that any sever- 
ing of the lens tube or mount might upset or interfere with 
the centreing of the lenses. Although the whole bears certain 
resemblances to a to-and-fro shutter, the motion is continuous 
throughout, there being no dead point and no striking against 
the abutments. The facility of regulation is evident from the 
fact that the pin C has simply one motion from right to left 
or left to right, and to that pin the motive power is applied. 
Any of the ordinary methods may be applied to drive this 
shutter, to give time or instantaneous exposures. Fig. 28 repre- 
sents the shutter as simplified since the opening of the exhibi- 
tion, by dispensing with the rectangular slots and employing 








—_—____., 
—__—$< 


straight slots; although in this case the motion is to and fro 
there is no jar, use the regulator has a circular motion in 
the slot D. At full — the abutment for that position is 
not reached, and all the motions are in regular rotation. The 
choppers so work that the full aperture of the lens tube is avail- 
able for exposure. The shutter is compact and of small weight, 

Fig. 30 is a perspective, and Fig. 31 a sectional view of one 
of the photomicrographic cameras and system of lenses of 
Messrs. Swift and Son, of Tottenham Court-road, London, 
which, in the hands of skilled operators, has already done work 
of value to science. In this cut R is a paraffin-lamp or other 
source of light. Dr. Edgar Crookshank used the oxyhydrogen 
light in his bacteriological work ; a weak light merely greatly 
lengthens the time of exposure. P is a bull’s-eye condenser to 
collect the rays from the source of light, and to render them 
parallel. Between P and O some operators do, and some 
operators do not, place a glass trough, filled with a solution of 
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ammonio-sulphate of copper, in order to work with light of one 
colour only. Dr. Stierlin-Hauser, of Rigi Scheideck, who 
is one of the most experienced men in Switzerland at 
this class of photographic work, uses blue light, and Messrs. 
Swift and Son say that there is some small advan- 
tage in its use under proper conditions. The substage 
condenser, O M N L, for concentrating the light upon the 
object, consists of a biconvex crown lens O, cemented to the 
plano-concave flint lens N, and of the crown glass lenses M and 
L; the object slide is represented by K. The rays next pass 
through the objective, consisting of the flint and crown lenses 
H, the flint lens F, and the crown lens E ; this is a simple ob- 


Fig. 29 





jective, some of the more important ones contain eight lenses. 
D B is the new projection-eyepiece, invented by Professor Abbe, 
which is now exciting the interest and praise of microscopists all 
the world over. It improves definition in photographic work, 
whilst as a general rule other eyepieces impair definition; it 
consists of D, a single cross crown lens, and of B, which is com- 
pounded of two biconvex crown lenses and one biconcave flint 
lens, cemented together. The perspective view shows how part 
of the apparatus is mounted upon a turntable, so that it can be 
swung round to centre the light and make other adjustments 
of a delicate nature, after which it can be turned to face the 
camera A, Diaphragms in the camera and other parts of the 


Fig. 32 





apparatus to cut off stray light promote the obtaining of good 
results in this branch of photography. The mounting of the 
apparatus used by Dr. Crookshank differed from that repre- 
sented in our perspective engraving, in that it was more com- 
plex, so that it could be turned downwards and so brought to 
bear upon objects in liquids. He did not use the projection 
eyepiece of Professor Abbe over his published experiments, be- 
cause it was then not invented. The most difficult object he 
photographed was the Tubercul Bacillus. Some of the greatest 
impediments in this class of work are the colours of the objects; 
they are stained with different colours, and as some of them 
take up particular dyes better than they do others, such dyes 
being applied to bring out their details; orthochromatic photo- 
graphy has to be employed to obtain the best negatives. Dr. 
Crookshank used Tailfer and Clayton's plates for the purpose, 
and interposed suitable transparent coloured screens, 

Fig. 32 is one of the Willesden waterproof paper developing 
dishes of Mr. Tylar, of Birmingham, which can be laid out flat, 
but fastened up at the corners when required for use; it is in- 
tended to save space and weight in the baggage of tourist photo- 
graphers. The cut also represents, and standing in the dish, a 
light metal frame, for raising and lowering plates without 
dipping the fingers in the solution ; a piece of strong thread or 
soft twine laid across the dish, with the ends hanging over the 
edges, will answer the same purpose. On a projecting part of 
the paper is printed matter, indicating whether the particular 
dish is to be kept. for the developing, fixing, or other solution, 
because unless each solution is used in its own dish, bad photo- 
graphy is liable to resu't, especially when traces of thio 
sulphate of soda get into sowe of the other baths, 
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THE SUBAQUEOUS ROCK 
DREDGER DEROCHEUSE., 


To the steam dredger in its many 
varied forms the civil engineer has 
been largely indebted for the faci- 
lity and economy with which ex- 
tensive works in the cutting of 
canals, deepening of river channels, 
and the construction and improve- 
ment of harbours have been effected 
in modern times, It is only neces- 
sary to point to the Suez Canal and 
the river Clyde in order to illustrate 
what is possible in this way. 
Hitherto, however, dredging machi- 
nery has been applicable for such 
purposes only when the material to 
be removed was of a soft and allu- 
vial character, This is, indeed, the 
nature of the ground which usually 
forms the bed of a river, and locali- 
ties otherwise suitable for the con- 
struction of harbours have in most 
cases a deep deposit of muddy, 
sandy, or gravelly detritus extend- 
ing for a portion at least of the 
depth to which it is necessary to ex- 
cavate, The sandy soil of the 
isthmus across which the Suez 
Canal was cut rendered the con- 
struction of that remarkable arti- 
ficial waterway a comparatively 
simple task; and, as is well known, 
the steam dredger was thereby 
enabled to contribute by far the 
most important share in the work 
of separating Asia from Africa. 
But circumstances sometimes arise 
which make the deepening of water- 
ways and harbours by such means 
a matter of impossibility. When- 
ever it happens that rock is reached 
before the necessary depth is at- 
tained the dredging process must 
be exchanged for another and more 
expensive mode of excavation. Such 
an experience is not of uncommon 
occurrence, and with the increase in 
the dimensions of ships which 
seems not improbable in the near 
future, it is inevitable that the con- 
sequent deepening of harbours, 
rivers, and canals will involve the 
removal of subaqueous rock to a 
much greater extent than has 
hitherto been found necessary. In 
deepening the Suez Canal it has 
been found that at one part of it 
about three million tons of hard 
limestune rock must be removed 
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MESSRS. LOBNITZ AND CO., RENFREW, ENGINEERS. 




















THE SUEZ CANAL. 





and it is this fact which seems to 
have led to the solution of the 
general problem of excavating sub- 
aqueous rock by means of a dredg- 
ing vessel without resorting to 
drilling and blasting. 

Messrs. Lobnitz and Co., the 
well-known shipbuilders of Ren- 
frew, have made the construction of 
dredging plant a speciality. During 
the past twenty-five years they have 
ouilt upwards of a hundred dredging 
vessels for the Suez Canal, besides 
others for the Panama Canal and 
various harbour boards at home 
and abroad. It was only to be ex- 
pected then that if a solution to 
the problem was at all possible, 
Messrs. Lobnitz would discover it. 
The subject of our illustrations is 
the rock dredger which they have 
designed and built to excavate the 
limestone rock iu the bed of the 
Suez Canal, to which allusion has 
already been made. This vessel, 
named the Dérocheuse, has recently 
been tried at Greenock upon the 
rocky bottom at the west entrance 
to the newly-constructed James 
Watt Dock. In their anxiety to 
speedily open that dock the 
Greenock Harbour Trustees _re- 
moved the cofferdam outside the 
west entrance before the required 
depth had been excavated over the 
entire area of the entrance. Since 
then for nearly two years a slow 
and weary process of drilling from 
floating stages, blasting by the aid 
of divers, and lifting the broken 
rock by means of cranes, has been 
in progress. It need scarcely be 
remarked that the work so per- 
formed is both costly and slow. 
Here, then, was an excellent oppor- 
tunity to determine the suitability 
or otherwise of the Dérocheuse for 
performing the work for which she 
was designed. It may here be re- 
marked that the rock at the James 
Watt Dock entrance is a hard, cal- 
careous sandstone, with occasional 
beds of quartz conglomerate and 
walls of trap. A more severe test 
could scarcely be provided. Moored 
over this rocky bottom, sections of 
which are shown by Fig. 3, the 
Dérocheuse was successful in cut- 
ting and lifting it at an average 
rate of 424 tons per working hour, 
and that, too, under circumstances 
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LOBNITZ'S PATENT GUIDE-WHEEL APPLIED TO CLYDE NAVIGATION, 
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of difficulty such as will be presently alluded to. Figs. 1 

and 2 give a general view of the vessel as seen when work- | 
ing at Greenock. Her principal dimensions are 180ft. by | 
40ft. by 12ft., and she is divided into eighteen watertight com- | 
partments. The propelling machinery consists of two com- | 
pound engines of 300 indicated horse-power acting upon twin | 
screws, the cylinders being l4in. and 28in. diameter, with a | 
24in. stroke. Steam is supplied at a pressure cf 70 lb. by two | 
boilers. Besides the propelling machinery, there is a four- | 
cylinder tandem compound dredging engine of 200 indicated | 
horse-power, with two cylinders of l4in., two of 24in., and a 

24in. stroke, there being an independent condenser and pumps. 

A two-cylinder reversing engine, working a grooved drum 6ft. in | 
diameter, is used for lowering and lifting the ladder; two sets 
of hydraulic pumping engines, each having four hydraulic | 
pumps, are fitted for working the rock-breaking rams, and ten | 
hydraulic hoists capable of lifting 60ft. are employed to raise | 
the rams. In addition to all this the Dérocheuse is supplied | 
with two pivot piles 45ft. long, worked with hydraulic power, | 
for mancuvring purposes; manceuvring winches, forward and | 
aft, worked by independent reversing engines; a 3-ton jib crane | 
on deck, and a 6-ton jib crane worked by steam power on the | 
framing. The positions of the pivot piles, cranes, hoists, rock | 
cutters, and winches, will be seen by reference to Fig. 1. Each | 
of the ten rock cutters takes the form of a heavy chisel-pointed | 
ram, 42ft. long, and weighing four tons. Five of these are ranged | 
on each side of the well, through which the buckets raise | 
the broken rock; they are lifted by hydraulic power, and | 
are allowed to drop a distance of from 10ft. to 20ft. upon | 
the rock; but at Greenock the height of drop given to the | 
cutters was only from 6ft. to 9ft. In the Suez Canal the full | 
20ft. fall will be available. The cutters can be traversed | 
either forward or aft by steam power, and so quickly can this be | 
effected by means of a set of hydraulic handles, that about 500 | 
blows per hour can be delivered with them. As may be supposed, | 
the dredging machinery for bringing to the surface the rock | 
which has been broken by the cutting tools is of a special | 
character and exceedingly strong. It is fitted with a guide- 
wheel, which has been patented by the designers, its duty being 
to support the “bag” of the bucket-chain, and thus relieve the 
strain on the bearings, bucket-links, and pins. With the aid of 
this guide-wheel or relieving drum the Dérocheuse is able to 
dredge to a depth of 40ft., while without this inexpensive yet 
important addition the depth to which she could effectively 
dredge would not exceed 30ft. The guide-wheel] arrangement 
thus increases the capabilities of any dredger by about 25 per 
cent. Fig. 4 shows Lobnitz’s patent guide-wheel as applied to 
a dredger belonging to the Clyde Trust, which was then able to 
work to about 15ft. deeper than before. The dredging machinery 
is fitted with friction gear in such a manner that, in the event of 
the buckets catching on the solid rock, the gear will slip until 
the undue strain is relieved. A very noticeable feature in 
the Dérocheuse, and one essential to her efficiency as a rock 
excavator, is the device whereby, with the aid of the 
pivot piles at the after-part, she is swung through a 
series of circular arcs, advancing a given distance after 
each swing and never losing her position. This system of 
manceuvring, which is effected by means of a special winch 
motion for swinging the vessel and hydraulic gear for the pivot 





piles, is of great value in obtaining accurate work. The fore- ; 


going description will perhaps serve to convey a general idea 
of the manner in which this system of removing subaqueous 
rock has been carried into practice in this instance. It would 


appear that before attempting the solution of the rock-dredging | 


problem, extensive dry land trials had been made with a rock- 
cutter patented by Messrs. Lobnitz. These experiments were 


conducted at Craigmillar quarry, Edinburgh, with a rock cutter | 


weighing four tons, raised by a steam winch, and it was found 
that with a fall of about 18ft. an average of rather more than 
four cubic feet was dislodged at each blow. 

While the Dérocheuse was at Greenock the weather was so 
cold, and daylight so short in duration, as to very much interfere 


with the trials; consequently the results are less than may | 
reasonably be anticipated when at work in a climate for which | 


the hydraulic gear is specially designed. Owing to the short 
daylight of December, not more than three to four hours’ work 
per day could be had, as much time was occupied in emptying 
the hydraulic pipes each afternoon to prevent them from 
freezing during the night, and in refilling them next morning. 
Befure commencing rock cutting four days were spent in 


scraping the surface of the rock with the buckets in order that | 


it might be quite bare and free from all loose material ; the 
object of the trial being to ascertain the precise quantity of 
solid rock that could be removed in a given time. The total 
amount of rock cut and removed in 38 hours and 45 minutes 
was 1660 tons, being at the rate—as previously stated—of fully 
423 tons per hour. Fig. 3 shows four transverse sections of the 
surface upon which the Dérocheuse was at work. The sound- 
ings were accurately taken by the engineer to the Greenock 


Harbour Trust for his own information. The quantity extracted, | 


as ascertained by these measurements, corresponds with the 


number of tons excavated, the weight being checked by the | 
displacements of the hopper barges which carried eway the | 
broken rock. During the limited time of the trial the rock was | 


not completely levelled, but there appears to be no reason to 
doubt that the machinery is capable of producing that for 
which it is specially designed, namely, a level surface as it passes 
over the rock. 

On Fig. 5 is given a table of the hours during which the 
Dérocheuse was at work, and the curve represents this table in 
a graphic manner. 


The Dérocheuse is to steam all the way to the scene of her | 
future operations on the Suez Canal, and despite the apparent | 


top hamper, due to the elevated appliances above the deck, the 


builders have satisfied themselves that her metacentric height | 
when in her sea-going condition is ample for all the require- | 


ments of stability and seaworthiness. 


There can be no question of the great value of this system to 


civil engineers, and all interested in the important work of 
harbour and canal construction and improvement, and the 
deepening and widening of river channels, 
that in addition to the great advantage of rapid operation, the 

1 of sub rock by a vessel like the Dérocheuse can 





be effected at about one-eighth to one-tenth the cost per ton of | 


the old system of boring and blasting. Although the principle 
upon which the rock cutting is performed is the very simple one 
of striking heavy blows upon it with a pointed tool in rapid 
succession, the results are much greater than one would expect, 
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especially in view of the fact that the cutting tools or rams are 
working in so dense a medium as water. The wear and tear of 
the cutting and dredging gear will undoubtedly be very con- 
siderable, in view of the kind of work to be performed, as it is 
too much to suppose that such violent collisions uf dense matter 
will occur wholly at the expense of the rock, But every possible 
provision has been made by Messrs. Lobnitz to secure the neces- 
sary strength at every part of the machinery, and the perfor m- 
ances at Greenock seem to indicate that great success has 
attended their efforts. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
y ndents. } 


Correspo 





BOILER INSPECTION LEGISLATION, 


Sir,—In your article on this subject in your last issue, you have 
touched upon several of the difficulties to be met with, and have 
also suggested that which certainly appears to be a common-sense 
| course to take. It is generally admitted that there ought to be 

no such thing as a boiler explosion. When, therefore, an explosion 
occurs, it cannot be unreasonable to hold the owner responsible 
| until, as you say, he proves his innocence. 

This, at all events, was the view taken by the Select Committee 
| in 1871, and a reference to that Committee's report will not be out 
| of place at the present time. The conclusions arrived at were :— 

(a) That the explosions at present number about fifty per annum, 
| or at most one explosion in 2000 boilers; (4) that a great number 
of these explosions arise from causes independent of, and apart 
| from, anything that could be prevented by periodical inspection ; 
(c) that it is doubtful whether compulsory inspection would not 
lessen the responsibility of the users, who are best able to ascertain 
the condition of their boilers, and the competency of the men 
| employed to work them. The recommendations made were :—(«) 
That it be distinctly laid down by statute that the steam user is 
responsible for the efficiency of bis boilers and machinery, and for 
employing competent men to work them; (/) that in the event of 
explosion, the onus of proof of efficiency should rest on the steam 
user; (c) that in order to raise prima fucie proof, it shall be 
sufficient to show that the boiler was at the time of the explosion 
under the management of the owner or user, or his servant; and 
such prima facie proof shall only be rebutted by proof that the 
accident arose from some cause beyond the control of such owner 
| or user, and that it shall be no defence in an action by a servant 
| against such owner or user, being his master, that the damage 


| arose from the negligence of a fellow servant. 
| _ These recommendations have never been embodied in an Act of 
Parliament, but instead we have had the Boiler Explosions Act of 
1882, under which every explosion has to be reported to the Board 
of Trade, who thereupon make an investigation of the circum- 
stances, This Act has now been in operation for five entire years, 
and in his fifth report upon its working, the Assistant-Secretary of 
the Marine Department of the Board of Trade, anxious, no doubt, 
| to justify the introduction of the Registry and Inspection Bill by 
| his president, endeavours to make it appear that the Act of 1882 
is insufficient. He complains that ‘‘ however gross may have been 
| the neglect or the mismanagement” which has resulted in an 
| explosion, “‘ the person really to blame finds himself exempt from 
all liability as regards costs,” because, in the case of preliminary 
inquiries, there are no means of enforcing payment of any expenses, 
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‘ne Act provides for courts of formal investigation, with power to 
order payment of costs and expenses, but the Assistant-Secretary 
explains that no such formal investigations have been held since 
the Act came into operation, ‘the preliminary inquiry having in 
eich case been found quite sufficient to determine the cause of the 
explosion.” From this, of course, it is to be inferred that the 
Board of Trade has not had the power-—or, at all events, the 
opportunity —to hold a formal investigation ; but the Act rovides 
that the Board ‘‘may direct a formal investigation to be held” if 
it deems it expedient. ‘To those who have read the reports issued 
during the five years, there must appear to bave been several occa- 
sions when the rd of Trade would have been yd justified in 
directing formal investigations to be held, and if this course had 
been taken the Assistent-Secretary might have had the satisfaction 
of finding the Government recouped for some of the expenses 


incurred in connection with preliminary inquiries. ving 
neglected to avail themselves of the powers they already X 
it can scarcely be said that the Board of Trade is justified in ask- 


ing for further powers in respect to the inspection of boilers; but 
as regards their registration, it is perhaps desirable that some 
system should be adopted whereby we might obtain that which at 
present we do not possess, reliable statistics as to the number of 
boilers in use in the United Kingdom. When these have been 
got, we should be in a better position to judge as to the necessity 
or otherwise for pulsory i tion of all boilers. 

In conclusion, I would just allude to your remark that insurance 
of boilers means practically total immunity from explosions, 
When the Assistant-Secretary first had to deal with the reports on 
boiler explosions he discovered that ‘‘inspection by insurers of 
boilers does not insure safety.” After having gained further ex- 
perience, he felt justitied in stating—-in his report for the twelve 
months ending June 30th, 1887- that ‘‘the examinations made 
under the direction of the —— during the year have in the 
main been conducted on a satisfactory system.” Even this admis- 
sion falls far short of your statement; but while not wishing to 
suggest that you have - the case too strongly, I think it well to 
point out that it would be impossible to devise any system of 
inspection whereby absolute immunity from explosion could be 
guaranteed, “ FLUEs,” 

February 29th, 








TIDAL ESTUARIES AND THE BAR OF THE MERSEY, 


Sir,—I must ask you to allow me space to prove that I am not 
quite such a simpleton as Mr, Boult would make out. I was not 
alluding to the old cupping glass and lamp when a vacuum is 
formed, but to a modern contrivance for dry cupping. I only saw 
it used once. It appeared to me to be only a strong india-rubber 
ball with a hole in it. The surgeon squeezed it up in his hand, 
and placed it hole downwards on the flesh. Directly contact was 
made it sucked the air out of the cavity on its under side into its 
interior, and so drew the flesh into the cavity by atmospheric 
pressures. My object was to prove that the tidal wave was not 
force, but the result of force. I did not mean to give an expla- 
nation of the action of a surgical instrument. As to the tide at 
Warrington Mr, Boult said the tidal wave travelled tiere. Now he 
owns high-water there is only owing to the height of the water 
between that place and Liverpool, I don’t think anyone will be 
able to disprove a single statement in either of my letters, so 
there cannot be much confusion of thought or language in them. 
Mr. Boult’s statements stand thus-—that the tide is pure and 
simple force. That is nonsense; that there is no serious influx of 
water into the north basin of the Irish Sea. Now, everybody knows 
that the tide flows there for six hours at a rate exceding 34 knots. 
Therefore a body of water over twenty miles long and as wide and 
deep as the Irish Sea is carried into the north basin every flood. 
This is from the south only. Everyone knows that the great sand 
banks in Morecambe Bay are brought there by the travelling 
water. I think the bar is formed out of them by the waves. 
During the last few days, owing to the north-east gales, South- 
wold Harbour has been entirely blocked up, and Lowestoft nearly 
so. I think this is complete evidence in my favour. 

We have two tidal waves in the North Sea at one time; one at 
Pentland Firth, and another at Sizewell twelve bours older than 
that at Pentland Firth. At the same time it is low-water at Scar- 
borough. This proves that they are but offshoots of the tidal 
wave proper. It appears that the crest of the wave travels about 
ten times as fast as the stream, i.¢., about 30 knots per hour. 
When any deflection of the stream takes place the crest of the 
wave — or high-water point — is delayed in its advance. It is 
high-water at Cromer at 7.15 where the tide sets easterly, and itis 
not high-water at Yarmouth Roads till 9.15. It is high-water at 
Orfordness and at Dover and other places in the neighbourhood 
about 11 o'clock. Near the meeting place of the channel and 
North Sea tides there is the same condition of things as there is in 
the north basin of the Irish Sea, where the opposing tides meet. 

Rear-Admiral F, W. Beechey, F.R.S., says:—‘‘In the Irish 
Channel, as_ before observed, experiments have shown that, 
notwithstanding the variety of times of high water throughout the 
channel, the turn of the stream all over that part which may be 
called the fair navigable portion of the channel is nearly simulta- 
neous; that the northern and southern streams in both channels 
commence and end in all parts, practically speaking, at nearly the 
same time, and that time happens to cor: nd nearly with the 
time of high and low water on the shore at the entrance of Liver- 
pool and of Morecambe Bay, a spot remarkable as being the point 
where the opposite tides, coming round the extremities of Ireland 
terminate, so that it is necessary only to know the times of high 
and low water at either of these places to determine the hour 
when the stream of either tide will commence or terminate in any 
part of the channel.” Mr, Boult says:—“ The tide, on entering 
the southern part of the Irish Sea, proceeds gradually northwards, 
the ridge of the tide as it passes any point in its course being fol- 
lowed instantaneously by the ebb.” Thus Mr. Boult flatly con- 
tradicts Admiral Beechey and your humble servant, J. W. 

March 3rd, 





THE STRENGTH OF MATERIALS, 


Sir,—In the recent work by Mr. T. Claxton Fidler on “ Bridge 
Construction,” grave doubts are suggested by the author as to the 
correctness of the conclusions generally drawn from the results of 
the experiments of Herren Wihler and Spangenburg on the dura- 
Lility of metallic bars when subjected to varying stress. 

The author discredits the opinion that the observed facts are due 
to “fatigue,” so called, of the material, and expresses a marked 
preference for the theory that the failure of the specimens tested, 
under a materially less load than the ultimate breaking strength— 
Tragfestigkeit—was due to “‘dynamic” stress from sudden applica- 
tion of the load ; each successive application of the load having a 
age action resulting finally in a stress equal to the ultimate 

reaking strength of the bar and its consequent failure, 

The subject is one of which the interest to the designers and also 
the users and purchasers of all classes of machinery and metallic 
structures can scarcely be exaggerated ; and it is of the greatest 
possible importance that the significance of the observed facts, and 
their application to engineering design of all kinds, should be well 
ascertained and understood, 

Now, many cases have come under my observation—and no 
doubt many of your readers have had similar experience—in which 
parts of machinery and structures have failed with a load consider- 
ably under their ultimate breaking strength as commonly under- 
stood—Tragfestigkeit—after repetition for a sufficient length of 
tine, In some of these cases the circumstances have been such as 
to render it impossible to suppose that the failure resulted from 
frequent sudden application of the load or any “dynamic” action. 
{ will cite a case in which the hypothesis of such action is altogether 
untenable. In hydraulic presses of a certain class, viz., those 
worked at a moderate speed and pressing a yielding material, the 





pressure rises so gradually in the press cylinder that no fluctuations 


of pressure can be observed on even the light index of a dial gauge 
connected ; and, in addition, between the water pressure and the 
columns of the press are interposed the inertia of the heavy cylinder 
base and head, and the yielding material being pressed. The load 
reaches the columns in as steady and gradual a manner as can well 
be arranged. Many presses are in use in which the columns are 
thus stressed in their weakest parts to at least 94 tons per square 
inch. They stand it well, and never fail if sound and fairly used. 
The ultimate strength of the material used will not differ greatly 
from 23 tons per square inch, I do not wish to be understood as 
recommending so high a working stress. he fact is merely stated 
that numbers of presses are working under such stress without 
injury or failure, and in many cases the columns are not the weakest 
rt. 


On the other hand, some presses working under similar condi- 
tions to my knowledge were put down under rule-of-thumb prac- 
tice some twenty years ago, in which the columns were stressed to 
13 tons per square inch, These presses passed the test without 
showing undue strain, but after working a certain length of time 
the columns failed one after the other, and had to be replaced by 
Bessemer steel columns. With a slowly applied stress ranging 
from 0 to 94 tons we have here successful resistance. With a 
similar stress of 13 tons we have certain failure after a number of 
applications, How are facts like this to be accounted for except on 
some such hypothesis as that of so-called “‘ fatigue?’ It is not at 
all clear that it is necessary to suppose, or that it is even a 
probable supposition, that the deterioration of the metal gradu- 
ally progresses, sensibly, throughout the life of the bar—that is, 
in so far as it may be measured by decrease of ultimate strength, 
and I do not see that this supposition is in any way supported by 
Wihler’s experiments, as Mr. Fidler infers—see page 243 of 
** Bridge Construction.” The early experiments of Captain James 
and Lieutenant Galton do not seem to affect the hypothesis. The 
fact is we do not know to what molecular action the deterioration 
is to be traced, and this is not surprising, when, after a century of 
elaborate research, aided by all the powerful mechanism of modern 
analysis, the elastician is unable to solve the equations of stress and 
strain in the simple case of a solid beam supported at both ends 
and with the postulate of uf tensio sic vis granted—see, e.y., Pro- 
fessor Ibbetson’s recent excellent work on the ‘Theory of Elas- 
ticity,” page 358—and when Thomson and Tait lay down the 
dictum that ‘‘the difference between the greatest and least— 
principal—stresses may be taken as the most important datum for 
estimating the tendency to break ”—“ Nat. Phil.” Part IL, page 
423—while others base the determination of the greatest load on 
the maximum stretch being less than a fixed quantity—see, ¢.y., 
Todhunter’s “‘ History of Elasticity,” art. 1013, note by the editor. 

Mr. Fidler will perhaps permit me to suggest that he would add 
to the value of the next edition of his exceedingly interesting work, 
by stating the results of mathematical analysis as applied to 
deflection in forms convenient for practical use. For instance, the 
whole of the results given in chapters VIII. and IX. can be readily 
and simply deduced from the fundamental equation oa = in 
—see ‘‘Rankine’s App. Mech.,” ninth edition, page 641, &c.; the 
integration being in general of so simple a character as to need 
~~ the most superficial knowledge of the elements of ffuxions 
such as every junior draughtsman will be — to possess in the 
coming century. It is to be remembered that an algebraical 
formula can be evaluated for any point of a girder with the aid of 
a scrap of paper and pencil, but a diagram to be of service must 
be accurately drawn, and even then preliminary calculation is 
advisable ee agg HENRY CHERRY. 
Birmingham, February 27th. 





BENNETT'S GEOMETRIC COMPASSES. 


S1r,— Being curious on the subject of drawing instruments, I was 
attracted by your notice of Mr. Bennett’s ingenious little tool—_THE 
ENGINEER, February 17th, p. 127—but without wishing in the least 
to disparage the contrivance, I should like to be permitted to say 
that the principle is by no means new. In my collection of notes 
on drawing instruments, I find that the principle was embodied in 
an elliptograph brought out by Henry Davies in 1842, and described 
in the Mechanics’ Magazine, vol. xxxvl., p.73. The template on the 
central leg is circular, and is fitted so as to allow of being tilted 
at any angle, thus acting practically as an oval template of varying 
degrees of excentricity. It again appears in 1859, and if Mr. 
Bennett will look in vol. i. of the Revue Chronométrique, he will find 
—or he ought to find—bound up at the end a supplement of a 
few pages, with the title, ‘‘Sociéte des Horlogiers,” containing a 
notice of several instruments of the kind, in which one leg of a pair 
of compasses is constrained to move in a spiral or oval line by tem- 
ma between the legs. I may also refer him to Hale’s patent, 

o. 961, April 4th, 1862. None of these are exactly like Mr. 
Bennett's instrument in arrangement, but, as I have already said, 
the principle is the same in all. The bow pen for drawing hexagons, 


shown in Fig. 2 of your article, strikes me as being particularly 
neat. R. B. P. 
March 3rd. 





STANDARD GAUGES FOR HOSE COUPLING UNIONS. 


S1r,-—On the 25th November, 1887, you kindly inserted a letter 
from us on the above subject. We have since received letters from 
various leading firms interested in the matter, and one or more 
contributions to the discussion have appeared in your columns. We 
may now, perhaps, give our reply, through the same medium, to 
our various correspondents, 

The objections to our proposal are based upon one or other of two 
grounds, viz:—(A) That the dimensions proposed might be 
improved upon; (B) that it is inconvenient to make any alteration 
in existing patterns, 

To (A) we reply that we fully grant the contention from a 
theoretical ps of view; but as certain dimensions are already 
recognised by the Government, and used more or less by several 
of the leading firms, it is better to accept them rather than cause 
needless alterations by fresh departures. 

To (B) we reply that we ask no one to do more than we are 
prepared to do ourselves, and that our object in selecting the 
dimensions given was to cause as little alteration as possible, by 
accepting the gauges which seemed to be the most generally in use 
already. HAYWARD TYLER AND Co. 

84 and 85, Whitecross-street, London, 

arch Ist. 


FREE TRADE AND NO TRADE, 


Sir,- These are a few facts. The first year Mr. Fowler quotes is 
notable as the year in which the marriage rate reached a minimum. 
The next was one of extreme distress to the poor, and marked by 
an acute financial panic. The last year of high prices he mentions 
closed on the largest number of paupers ever recorded. These 
may be mere coincidences, but it is for him to explain them. A 
5s. duty on corn means 28s, a year to the man with 30s. a week. 
But how is Mr. Fowler to get facts as to the effect of changing 
duties from tea to corn? Why does he not explain the operation 
of the tax if, as he implies, he knows it, instead of leaving us in the 
dark. W. A. S. BENson, 

March 7th. 





SOAPSTONE PAINT. 


Sir, —Referring to a letter on Chinese soapstone, signed by Mr. 
F. C, Goodall, surveyor of shipping to the Trinity House, which 
appears in tp issue of the Ist inst., we beg to inform you, Mr. 
Goodall, and your readers that we have ourselves for some time been 
occupied with the same material, and that we have embodied it in a 
protective paint for the inside of steel and iron ships, bridges, 
woodwork, &c., which we are now about to bring before the public 
under the name of “ Holzapfel’s patent soapstone composition.” 





We may as well inform you that we have some time ago secured 
patent rights for this invention, and that if any other person 
embodies soapstone in a paint he would commit an infringement of 
our patent rights. 

We are glad to fully bear out the statements made in Mr, 
Goodall’s letter, for we are quite confident that soapstone as a pig- 
ment for paint is superior to any other material, and that before 
many years its adoption will completely revolutionise the paint 
trade of this country. We shall be glad to send samples and 
prices—the latter being so cheap as to make the competition of 
other paints a thing out of the question—to any of your readers. 

Newcastle, March Ist. HOLZAPFEL AND Co, 

[Are Messrs. Holzapfel and Co. quite sure that no one has ever 
used soapstone as a material for paint before them /—Eb. E.] 








LAUNCHES AND TRIAL TRIPS. 


TuE trade in carrying petroleum in bulk has lately assumed great 
importance, as the advantage of doing away with the expense of 
barrels and the labour attendant upon making and stowing them is 
of great importance to the consumer, by cheapening the cost of 
import. The first vessels built on the Clyde for this new and im- 
portant trade are the Ocean and Chester, lately launched by 

fessrs. Russell and Co., of Port Glasgow. These vessels are 
sister ships, 310ft. long, 39ft. beam, and 25ft. depth of hold, and 
are capable of carrying 3500 tons of oil and 300 tons of bunker 
coal. They are divided into sixteen separate oil compartments 
and into twenty-three separate water-tight compartments 
altogether, and are thus, from an underwriter’s point of view, 
unusually safe against the risks following collision or stranding. 
They are built of steel throughout, and the machinery, which con- 
sists of triple expansive engines, with cylinders 22in., 36in., and 58in. 
by 42in. stroke, working at 160 1b. pressure, was constructed by 
Messrs. Duncan, Stewart and Co., of Glasgow. Both the ships and 
machinery are from the specification and under the superintendence 
of Messrs. Flannery and Blakiston, consulting engineers, Liverpool. 
On the trial trip, on the 24th ult., the highest speed, the vessels 
being loaded down to their full cargo carrying draught, was 11/5 
knots, and the true mean speed over a series of runs on the 
measured mile was 10} knots, a result which was nearly a knot in 
excess of the builders’ contract, and was considered exceedingly 
satisfactory by all on board. In view of the special character of 
the vessels, they have been inclined and their stability calculated 
by Professor Jenkins, of Glasgow University, and in this respect 
they have been found entirely satisfactory. These vessels were 
built for Messrs. Hermann, Stursberg and Co., of New York, and 
are registered in Liverpool. 

Messrs. Sir W.G. Armstrong, Mitchell, and Co. recently launched 
a steel screw steamer, intended for the Atlantic petroleum trade 
between the United States and Hamburg. The vessel is named 
the Paula, and is capable of carrying 3400 tons of oil, besides fuel ; 
and her bunkers are so arranged that she can take a sufficient 
quantity for both outward and homeward journeys. This is the 
seventh vessel that Messrs. Armstrong, Mitchell, and Co. have 
built for the Atlantic petroleum trade, all of which are giving the 
greatest satisfaction; and as evidence of the great safety of such 
vessels we think well to give particulars of the experience with the 
steamer Vorwarts, which was built some two years ago by the 
above-named builders, and has since been regularly employed in 
the Atlantic trade. The vessel arrived in the channel on January 
20th, and during a dense fog ran on Bolt Head, but the captain 
decided to pump out some of the forward compartments, with the 
result that the vessel came off, and continued her voyage to 
to Geestemiinde, where she discharged her cargo, only a small 
portion having been lost. The vessel has been put in dry dock, 
where it is found that the bottom is deeply indented, and in some 
places the plates are ripped by the rocks, and the damage such 
that an ordinary vessel would in all probability have gone to pieces. 
The result cannot fail to give confidence to the underwriters of 
such vessels in the future. 

Messrs. Raylton Dixon and Co., launched the steel screw 
steamer Fulford, built for Messrs. J. M. Lennan and Sons, of 
Middlesbrough. She is of the following dimensions: Length, 267ft. ; 
breadth, 36ft.; and depth, 19ft. 6in., and she will carry a dead 
weight of over 2500 tons. She is built on ‘‘ well deck” principle, 
with long bridge deck extending to foremast, and is in many 
respects a great improvement upon the last vessel built for the 
same firm, for whom Messrs. Raylton Dixon have already built 
six steamers. She will be fitted with triple expansion engines by 
Messrs. Blair and Co., Stockton. 

The vessel Endeavour, built for Messrs. Macintyre Brothers and 
Co., Newcastle-on-Tyne, by Messrs. Robert Stephenson and Co., of 
the same city, completed her official trial on March 6th, by making 
several runs over the measured mile at Hartiey. The vessel is 
built of steel, and is 290ft. by 40ft. by 25ft. 8in., and fitted with 
triple-expansion engines with cylinders 22}in., 37in., and 6lin. 
diameter and 42in. stroke, 1701b. steam pressure. She was loaded 
down to the full cargo carrying draught. The trial was most 
satisfactory to the owners and all concerned, and the vessel pro- 
ceeded on her voyage to Bombay. 

The official trial trip of the steamship Heopoe, one of the Cork 
Steamship Company’s vessels, which has just been fitted with 
triple expansion engines by Messrs. David Rollo and Sons, took 
place on the Sthinst. The engines are on the three-cylinder, 
three-crank, surface-condensing, direct-acting principle, having 
cylinders 21in. by 33in. by 53in. diameter respectively, thestroke being 
36in, There are two single-ended steel boilers, carrying 1601b. 
pressure per square inch. The dimensions of the vessel are as 
follows :—236ft. 6in. long, 31ft. Gin. beam, 16ft. 8in. depth of hold, 
and 1297 tons gross register. On the measured mile on the above 
day the mean speed attained was 12} knots, with the engines 
running seventy revolutions per minute. The new machinery has 
all been made to the specification of and under the personal super- 
vision of Mr. F. C. Kelson, the company’s engineer, and Captain 
—— has superintended the alteration and improvements to the 
null, 











MANGANESE STEEL.—At the two last meetings of the Institution 
of Civil Engineers, a very interesting paper by Mr. R. A. Hadfield 
has been read and discussed. The paper describes such very 
remarkable materials and properties, that we regret not having 
space this week for the abstract. 

DREDGING ON THE TEES.—During the year ending October 31st, 
1887, 2,129,750 tons of material were dredged from the channel of 
the river Tees, at a cost of £22,599 12s. 4d., being about 254d. 
per ton. The material dredged consisted principally of boulder 
clay. About 200 stones, which were too large to be raised by the 
dredger, were lifted by means of divers. Some of the stones 
weighed about 24 tons ; fifty oak trees, some of which were 50ft. 
in length and 3ft. 6in. in diameter, have also been raised. The 
spoil has all been conveyed to sea, or an average distance of 
74 miles, by means of hopper barges and steam tugs. The channel 
has now been deepened, for a distance of 4} miles, to a depth of 
20ft. below the original level at low water. 

Society oF ARTS.—A course of two lectures on ‘‘ The Protection 
of Buildings from Lightning,” by Professor Oliver J. Lodge, 
F.R.S., to be delivered under the title of the Dr. Mann Lectures, 
as a memorial of the late Dr. Mann, will be commenced on Satur- 
day afternoon, March 10th. The first lecture will take the form 
of a slight historical sketch, and will call attention to the out- 
standing questions, difficulties, and points of controversy in con- 
nection with lightning conductors. At the second lecture, 
experimental answers will be given to some of the questions raised, 
and an endeavour will be made to supply a more complete account 
of the liability of the conductors to side-flash than has yet been 
attempted, The chair will be taken at three o’clock, : 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsHER and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeroLp and Co., Booksellers. 

LEIPSIC.—A. TwizTMevER, Bookseller. 

NEW YORK.—Tse Witimer and Rogers News Company, 
81, Beekiman-street. 


MEETINGS NEXT WEEE. 


Tne InstTITUTION oF CiviL ENGINEERS.—Tuesday, March 13th, at 8 p.m.: 
Ordinary meeting. Paper to be read, with a view to discussion :— 
Economy Trials of a Non-condensing Steam |, line a Com- 
pound, and Triple, by Mr. P. W. Willans, M. Inst. C.E. 

Roya InstiTuTION.--To-morrow (Saturday), at 8 p.m.: ‘The Modern 
Prama.” by Mr. W. Archer, Tuesday, 13th inst., at 8 p.m.: ‘‘ Before and 
After Darwin,” by Mr. G. J. Romanes. Thursday, 15th inst., at 3 p.m.: 
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TO CORRESPONDENTS. 


Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 





*,* All letters intended for insertion in THE ENoIneER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 


J. P. (Bucharest).— Our Dictionaries of Technical Terms have been out of 
print for years. 

New York EvevaTep Ratiways,—See the “ Railroad Gazette,” September 
— — and subsequent numbers; and ‘Scientific American,” October 
5th, 1879. 

J. H.—Mallet’s floating battery with 36in. mortars was illustrated in 
Tue Enoineer, December 81st, 1875, Dicks’ patents you can find by 
—_— to the indexes in the Patent-office Library. 

H. L.—Four tons per square inch; but long before that pressure is reached 
the water begins to find its way through the cast iron, appearing as dew on 
the outside. You may take two tons as the highest practical limit. 

G. 8. H.—We fail to find any upproach to novelty in your plan. It was 
Jitted in blockade runners during the lust American War. Messrs. Donkin 
and Co, have used it. It has been tried over and over again. Its entire 
Suites depends on the men who use it, and for ordinary purposes it is a 

ilure, 

E.8.—A good Lancashire boiler, well set and well worked, will evaporate 
about 7} lb. of water per pound of small steam coal. If the boiler is fitted 
with an economiser, and is worked with better coal, it will evaporate 8} lb. 
to 9 lb. of water per pound of coal. In our experience we have never got 
above 9 lb., and have got as little as 5} ld. 





WHEEL-CUTTING MACHINES. 
(To the Editor of The Engineer.) 
Sir,—We shall feel obliged if any of you readers can give us the names 
of persons who contract to cut by machinery the wooden teeth of wheel 
G. 


patterns. 
Bedford, March 6th, 





CHIMNEY KITES. 
(To the Editor of The Engineer.) 

S1r,—Can any reader tell me what is the most theoretical form to give 
to a kite suitable for flying over steeples and factory chimneys, and can 
he gre me an idea of dimensions? Is a tail absolutely necessary? I 
shall look for reply in correspondence column. 8. 1 
Leicester, March 4th. 


SUBSCRIPTIONS. 

Tar Enoteer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Trom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers)... .. .. £0148. 6d. 
Yearly (including two double numbers) .. -- £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence annum will 
be . THE ENGINEER is registered for transmission abroad. 

A complete set of THE ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post-free. 
por ay fi. y a we must be accompanied by letter of 

wice ’ i if preferred 
Secueanans is. aper Copres may be had, if prefe , at 

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Hawaiian Islands, t, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Rou Switzerland, Tas- 
mania, Turkey, United States, West Coast of éa, West Indies, 
Cyprus, £1 16s. China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. —— Ceylon, Java, and Singapore, £208. 6d. Manilla, 


Sandwich Isles, 
ae ADVERTISEMENTS. 

«" The charge Sor Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 

in payment. Alternate advertisements will be inserted with all 
practwal regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless delivered before Six 
pho ok = gene a. -~ in consequence of the 
'y for going to press early with a portion of the edition 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tuk ENGINEER, 168, Strand. 








* Mier ical Work with Recent Lenses on the Least and Simplest 
Forms of Life,” by the Rev. W. H. Dallinger. Friday, 16th inst., at 
9 ; “The Structure, Origin, and Distribution of Coral Reefs and 
Islands,” by Mr. John Murray. 

Society or Arts. —To-morrow (Saturday), at 3 p.m.—Lecture by Dr. 
Oliver Lodge on ‘‘ Protection of Buildings from Lightning ;” first of a 
course of two lectures. Monday, March 12th, at 8 p.m.: Cantor lectures, 
“* Alloys,” by Professor W. Chandler Roberts-Austen, F.R.S. Lecture I. 
—Sketch of early investigations on alloys—Development of views as to 
their constitution from the time of Reaumur (1722) to that of Matthiessen 
(1860)—Recent investigations—Formation of alloys by fusion—Results 
obtained by compressing the finely-divided constituent metals—Evolu- 
tion and absorption of heat attending the union of metals—Production 
of ice by the aid of amalgamation — Debray’s explosive alloys. Wednes- 
day, March 14th, at 8 p.m.: Ordirary meeting. ‘‘ Agricultural Education 
and Dairy Instruction,” by Professor John Wrightson. Friday, March 
16th, at 8 p m.: Indian Section. ‘‘The Origin, Progress, and Influence 
of Universities in India,” by F. J. Mouat, M.D.; Sir William W. Hunter, 
K.C.8.L, LL.D., will preside. 

Cuemicat Socrery.—Thursday, March 15th, at 8 p.m. Ballot for the 
election of Fellows. 

Crvit anp MecuanicaL Enoteers’ Socirry.—Wednesday, March 14th, 
at the Town Hall, Westminster, at 7 p.m.: Ordinary meeting. —_ to 
be read and discussed :—‘‘ On the Construction and Use of the Hopper 
Dredger,” by Mr. A. C. Schénberg, A.M.I.C.E, 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Wednesday, March 14th, at Sunderland, at 7.30 Va General meeting. 
Discussion on Mr. J. T. Milton’s paper on ‘‘Slide Valve Gears.” Paper 
on ‘ 8tockless Anchors and Fittings,” by Mr. G. W. Sivewright. 

ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND SURVEYORS. 
—Saturday, March 17th, at twelve o'clock, meeting at Maidstone. A 
paper will be read and discussed, entitled ‘‘A Review of the Sanitary and 
other Improvements in the Borough of Maidstone during the Last Ten 
Years” by Francis J. C. May, A.M. Inst C.E., borough surveyor. A 


| visit will be paid to the Sewage Outfall Works upon the Medway, where 


the new sludge presses and other interesting machinery will be in- 


| spected. Afterwards the members will proceed to visit other works. 





rain dation: Arrang ts have heen made for the convey- 
ance of members and their friends to and from Maidstone at single fares, 
leaving Cannon-street at 9.48 a.m. 





DEATH. 
On the !st of March, at Heather cies, Redhill, Surrey, Joann Henry 
Cote Bowen Horyisr00k, C.E., aged fifty-four. 
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THE NAVAL ESTIMATES FOR 1888-89. 


Tue publication of the Naval Estimates for the comin 
financial year will disappoint most ple who hop 
that the rehabilitation of the British Navy, begun in 
1885, under the pressure of public opinion, would have 
continued until our naval forces were placed beyond 
criticism as to their ability to fulfil the great obligations 
imposed upon them by the geographical and commercial 
conditions of this country. No comparison should be 
possible between this country and any other as regards 
their maritime power. It should show a result equal to 
what would obtain were we to attempt to compare the 
Army of Great Britain with that of Germany, for in- 
stance; and yet the Navy is to this country what the 
army is to Germany. In both countries national exist- 
ence must depend upon the undoubted efficiency of these 
two opposite forces. A more practical standard for us 
would See take the maritime power of two countries 
who might be combined against us, and then not rest 
until our Navy was capable of overcoming any such 
coalition. If by any political arrangement this country 
found herself engaged in war with France and Russia 
without allies, our naval forces would be quite inadequate 
for the work they would be called upon to undertake. 
We should suffer chiefly in our commerce, and probably 
emerge from the struggle with our mercantile marine but a 
shadow of its former greatness. The loss of a few vessels 
immediately on the outbreak of war would cause a speedy 
transfer to a neutral flag, and we have seen in more 
than one instance the time it takes to create anew such a 
source of prosperity to any country. 

The decision not to lay down any new ironclads is 
much to be regretted. e are still far short of the 
number required. We have only seven powerful ships in 
the Mediterranean, while the French could equip twelve 
at Toulon before our own force could be reinforced. 
Again, the junction of a fleet from Cherbourg with that 
at Toulon, concentrated against either our force in 
the Mediterranean or the Channel, could be effected 
before we could augment our squadron in either locality 
in any great degree. Such a condition would be most 
perilous, and can only be obviated by our always main- 
taining a very powerful Mediterranean and Channel 
fleet. Twelve ironclads of the first class should be the 
least we ought to maintain in each sea. By first-class iron- 
clads we do not mean the obsolete specimens which now 
adorn the Channel, and which it is evident would at the 
first intimation of war be turned into block ships, but new 
vessels with modern ordnance. If such a policy were 
carried out—and it is urged by the most prominent naval 
authorities—there would be no talk of an invasion being 
possible in the event of our fleet being absent or destroyed. 
Considering the number of old ships we possess, there 
should be no cessation in laying down new ironclads. It 
is often asserted that our older vessels having iron hulls 
practically do not wear out, whereas the earlier French 
ironclads having hulls of wood must soon disappear. 
But the advantage is practically with our neighbours, as 
their vessels are replaced with new ships, while ours 
are tinkered up year after year. What better example of 
this could be found than in the decision to send the 
Swiftsure once more to the Pacific, where she has already 
spent several commissions since her completion sixteen 
years ago. Her speed at the best now does not exceed, 
if it comes up to, 12 knots; while the French flagship 
on the same station is a newer vessel, with a speed of 
15 knots. In China the situation has been much the 
same, but at last an improvement is to be made 
by the substitution of the Imperieuse for the Auda- 





cious. Why could not the Warspite, sister vessel 
to the former, have gone to the Pacific, instead of 
a vessel which is a laughing-stock even to the South 
American Republics. As is well known, it was at one 
time contemplated to send the Northampton to Australia 
to relieve the Nelson; but this was too much for the 
Colonists, and such objections were raised that now we 
are informed the Orlando is to be the new flagship on 
that station. 

We are glad to hear that the Rodney, Benbow, and Hero 
are complete, except their trials and certain fittings; and 
that the Camperdown, Anson, and Immortalité are rapidly 
approaching completion. Although the designs of the 
Admiral class have been severely criticised, the assump- 
tions of the results of naval warfare are purely theoretical, 
and we have no doubt that, skilfully handled, they would 
hold their own against any vessels of equal displacement. 
A gain in any one attribute must entail a loss in some 
other direction, and only an action can decide this and 
many other questions connected with modern naval con- 
struction. 

In the two new cruisers of 9000 tons, to be laid down 
this year, the Admiralty intend to employ horizontal 
armour to a greater extent than has yet been contem- 
plated. A protective steel deck will extend throughout 
the length, and will have a thickness from 3in. to 6in. 
Vertical armour is entirely dispensed with, yet a short 
time ago it was thought indispensable to furnish the 
Orlando class with a 10in. belt. There thus seems some 
difficulty in deciding which is the best system. Those 
who advocate a belt do so on the ground that some pro- 
tection is necessary to keep out the projectiles of numerous 
quick-firing guns, which would perforate the ship at 
the water-line and cause such an influx of water 
as to impair the speed and manceuvring qualities. 
There seems much truth in this contention; and though 
we have always considered a 10-in. belt an unnecessary 
encumbrance to a cruiser, one of four inches would keep 
out all these mosquito projectiles and some of the larger 
ones as well. In theory it may be right to give up all 
vertical protection even in vessels of 9000 tons, but we are 
afraid the first action will show that it is essential to 
give some protection to the crew at the expense of the 
machinery and what are termed vital parts. The chief 
advantages these new cruisers will possess is to be 
their ocean speed of twenty knots and large coal 
supply. Takinginto consideration our enormous require- 
ments for the protection of commerce, we should prefer a 
larger number of smaller and unprotected vessels with 
equal speed and radius of action. In fact, had Lord 
Charles Beresford resigned on the decision not to add the 
twenty cruisers he asked for to the Navy, he would have 
had a stronger case to put before his constituents than he 
was enabled to make out. 

Under what perversion of ideas the Admiralty con- 
tinue to build fourteen-knot Buzzards and twelve-knot 
Pheasants it is difficult to understand. In the explana- 
tory memorandum the Board says, “The dangers which 
threaten our commerce in war time so differ from those 
against which they are guarded during peace that it is 
no easy matter to make the whole of our Navy equally 
available and efficient for the discharge of both duties.” 
But our Navy exists primarily for war, and the peace 
requirements should be subservient. That is, except in a 
few cases, the most efficient vessels should be constructed 
for the duties they will have to perform in war, and it 
is quite evident that slow vessels will in future be quite 
useless. 

It is satisfactory to observe that a new Hecla is to be 
commenced at Portsmouth with a speed of twenty knots. 
This should have been done three years ago, and instead 
of one we require at least three vessels of this description. 
A type of which we require a great number is the Rattle- 
snake class. It is impossible to over-estimate the value of 
such vessels for many duties; to every battleship in a 
fleet there should be attached one of these auxiliaries. 
No torpedo boat attack could be carried out in the 
face of a numerous light flotilla, and for obser- 
vation they would be most useful. The Naval Esti- 
mates now bear the charge for naval ordnance— 
a very proper arrangement. In course of time the 
Navy will take care of their own guns, as they now 
do the carriages. This will no doubt lead to naval officers 
having more voice in the design and manufacture of the 
weapons they have to fight with. The progress in the 
construction of breech-loading guns has been good, con- 
sidering our limited resources in one arsenal. France is 
far better supplied in this respect, and can therefore turn 
out guns more rapidly when it is desired to accelerate 
their manufacture. We are also very behindhand in 
equipping our ships with steel projectiles, which have 
been in use in foreign navies for a considerable period. 

Weare glad to note that an endeavour is to be made 
to ameliorate the condition of the lieutenants. All other 
branches have a periodical increase of pay after so many 
years’ service. This is now extended to the lieutenants 
after eight years’ service, when they now receive a step in 
relative rank and modification in uniform. There will be 
an addition of 2s. to pay at eight years, and a further in- 
crease of 2s. after twelve years. As an appendix to the 
Estimates is recorded the opinion of the Naval members 
of the Board that the unfortunate Wasp was, in point of 
seaworthiness, far superior to any gunboat which has 
been built for the naval service. 

We may expect a lively debate on these Naval Esti- 
mates in Parliament, and must reserve further criticism 
for a future occasion. 


THE THEORY OF WAGES. 

In a series of articles which appeared in THE ENGINEER 
last year we communicated a vast number of facts and 
figures relating to the wages paid to different kinds of 
artisans at all the industrial centres in Great Britain ; 
and it may be useful if we now supplement that informa- 
tion with some remarks on the theory of wages. The 
improvement in trade will no doubt lead to the usual 
skirmishes between capital and labour, in the midst of 
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which we are not likely to escape the customary diatribes 
on “the fixed amount destined for wages.” In 1790 
Bartre presented to the French Convention a report on 
mehdicancy and pauperism, in which he said that “the 
Convention ought to efface the word ‘poor’ from the 
annals of the Republic and make ‘indigence’ disappear.” 
Some of the trades union leaders expect like miracles of 
expedition. If the time should ever dawn “when the 
earth shall be full of bacon,” there will be no further 
use for those advocates who wish to see the present 
short supplies more uniformly distributed. It would 
be useful if the workmen could import into their 
affairs those sobering ideas of time which geology 
has taught us. National vices cannot be blotted 
out like window spots with a few rubs of a duster; 
and it is quite as serviceable for the “philanthropists” 
to think that they can erase the engrained laws and 
customs of trade, as it is for the “educationists” to 
imagine that the further progress of mechanics depends 
on the “ practical education in our schools.” To pass to 
the theory of wages, we find, according to one statement, 
that wages depend on the amount of capital and the 
number of the population of a country. This is the 
favourite opinion of the more rabid school of political 
economists, but we mention it only to reject it. Many 
things forming capital—for example, workshops—do not 
tend to increase wages, and the population may increase 
without any decrease in wages. Next we are told that 
wages depend on the relation between the circulating 
capital and the working classes. This idea is nearer the 
truth than the foregoing, but some inaccuracy also lurks 
in it, for it leaves out of account the fact that the Presi- 
dent of the Board of Trade, as well as a fitter, receives 
wages; but the wages of the former must be considered as 
well as the latter’s, and there is no doubt that fixed 
capital as well as circulating capital enters into wages. The 
President of the Board of Trade receives his £50 a week, 
the fitter his 50s., part of which is spent in buying food, 
but it may be partly expended in buying a carriage, 
or a hammer to replenish the tool kit; and the latest 
school of reasoners of “the dismal science” have 
altered the mode of stating their case, and say that 
wages depend on the ratio of the population to the 
wages fund. We believe that wages are so dependent, 
but to suppose that there is any fixedness in this amount, 
as the term wages fund would imply, is to court a delusion. 
The late Mr. Wm. Denny in his pamphlet on “ Work and 
Wages” exposed the nakedness of some of the theories of 
the school of deductive economists, and there is no morea 
wages fund than there is a food fund, a beer fund, a tool 
fund ; it is no more the case that the public pays a defined 
amount for labour than that it pays a defined amount for, 
say, technical education. The only physical limit to the 
amount paid in wages is the wealth in existence, and the 
only moral limit is that set by the necessity of the owners 
of capital receiving encouragement enough to make them 
save. It is quite impossible to know till after the fact, 
until after the wages have been expended, the amount of 
this wages fund ; how then can anything be pre-deter- 
mined regarding wages that is worth knowing? The 
assertion, therefore, that such-and-such procedure cou'd 
not raise or depress wages, since it affected neither the 
wages fund nor population, need not be further subject 
for remark. But how can the state of the wages fund 
be known? In what office could the information be had ? 
In his recent statement about the objects of the Imperial 
Institute, the Prince of Wales indicated that “Com- 
mercial Information” offices would be established all 
over the country. Will the state of the wages fund 
be one of the matters included in the list of subjects? 
The value of each kind of service depends on the 
number of people who are willing, and believed able, to 
perform it; and on the demand forit. The latter, in turn, 
depending on the profit that is to be got from it, or the 
pleasure it gives. Take the different trades in engineer- 
ing; the wages therein we find vary according to the 
number of persons capable of performing a given service. 
Therefore, we must correct the formula of the economists, 
and say that wages depend on the demand for the articles 
produced, on the services rendered, and the number of 
men, or their equivalent in machinery. 

To put the matter as clearly as possible, we shall state 
the laws of wages in several ways. Adam Smith has 
enumerated five principal circumstances which determine 
the rate of wages. First, “The agreeableness or dis- 
agreeableness of the employments themselves.” That 
circumstance might be twisted about in many different 
ways. rry performs his day’s work in five minutes, 
yet he is paid as much as a fitter will earn in five weeks. 
Secondly, “The easiness and cheapness, or the expense 
and difficulty of learning them.” This is seen in the 
workshop, where the apprentice who has served seven 
years earns more than the labourer who has served no 
apprenticeship. Thirdly, “The constancy or inconstancy 
of employment.” Fourthly, “The small or great trust 
which must be reposed in those who exercise them.” 
Fifthly, “The probability or improbability of success 
in them.” It would be unnecessary to further dis- 
cuss these laws if we had not to do battle against 
the theory that the selling of labour is very dis- 
similar from that of other commodities. The “ work- 
men’s friends” deny that labour is a commodity, but we 
are unable to find any difference after considering their 
explanations. We find sentiment is made to do duty for 
argument, and labour, they claim, ought not to be sold as 
lathes or girders—that there are certain peculiarities 
about it, and the workman, besides being an instrument, 
is an end in himself. This is sheer sentiment. It is also 
beside the mark for Ruskin to cite the army asan instance 
of fixing up wages; for, in the first place, the money 
wages of soldiers have varied, though at long intervals; 
and, in the second place, while it may be possible for an 
employer such as the State is, guaranteed by the whole 
resources of a nation, and not desirous of profit, to grant 
a fixed sum, it is surely unreasonable to infer the same 
ability on the part of private employers, exposed as they 
are to the ever varying fluctuations of trade, and who 








employ labour at all only in the hope of profiting thereby. 
Mr. Ruskin’s position is untenable, and as impractic- 
able as that of those who say that wages should be so 
fixed that while those who obtain high wages should in 
future obtain less, those who obtain low wages should get 
more. This simply means that unusual skill, great native 
talents for work, sobriety, and all other qualities, 
acquired or natural, which make one workmen more 
valuable than another, shall be lost to their owner. The 
advocates of this idea occupy a position not unlike that 
in which the educationists stand with regard to technical 
education. Among engineers and practical men generally 
it is known that the foreign workman is a myth in 
British workshops, and even the “ educationists” do not 
venture to hint that our artisans and skilled mechanics 
are inferior to those of any other country. We do not 
find that the foreign workmen, with the advantages of 
the schoolmaster’s hints on mechanics, are able to line 
a shaft or do any other part of an engineer’s work more 
skilfully or expeditiously than our shop-trained journey- 
men. The few who have tried to work alongside British 
mechanics on piece-work have only distinguished them- 
selves by earning about half the money gained by the 
native-trained workmen. This is the best of all replies 
to the professional harangues about practical training 
schools. If there is any defect in our educational 
system, it is in that branch of it which is the especial 
department of the “ educationists.” All evidence shows 
that the weak point in our commercial system is the lack 
of linguistic and geographical knowledge among the non- 
technical or counting-house portion of the industrial 
army, and not the want of technical accomplishments 
among the manual workers. It is to be hoped that the 
“education men” will soon recognise that fact, 





THE STEAM SHIPPING TRADE, 


THE varying statements made as to the change in the position 
of the steam shipping trade give interest to some figures which 
show the actual workings of a steamship in a more detailed form 
than is often supplied. We have before us such a statement, and 
a summary of some of the facts will be worth detailing. The 
steamer carries between 1400 tons and 1500 tons, and has been 
employed in the Mediterranean and West Indian trades. From 
the end of February last year to the same time in the present 
year, her earnings were £6900, after the deduction of £300 for 
commission, brokerage, &c. Out of this, £1700 were paid as 
dividends to the owners. For dry docking, passing Lloyd’s 
survey, and repairs, £320 were paid; for management, £240 ; 
for insurance, £890 ; so that the actual cost of the working of 
the steamer seems to have been £3800. Adding to this the sum 
of £300 previously stated for commissions, &c., we have the fact 
that in earning £6900, there were £4100 spent. Adding tothis the 
cost of management and insurance—fairly chargeable—makes the 
total cost of working and of insurance £5200. It is clear, then, 
that the cost of the working of the steamship is far above what 
it ought to be—that is to say, the cost is beyond that of the 
proportion of other investments. An analysis of the accounts 
shows that not less than £270 was paid for port charges in eight 
months of the year, for during the remaining months the steamer 
was chartered for round voyages, the hirers paying port charges, 
and all but coals and the wages and provisioningof thecrew. These 
port charges seem to have been highest at Rouen; but there and 
at several of the ports the sums paid are very large. These are 
charges fixed under legislative provisions, so that those who 
desire to make shipping more profitable will have to attack a 
class of authorities very difficult to impress. More than £1000 
were spent in the year for bunker coals; but this amount is a 
fluctuating one, dependent on the ports where coal has to be 
obtained, and on their proximity or otherwise to the coalfields. 
The wages and provisions of officers and crew may be put for the 
year at about £1500; so that it will be seen that the two items 
which must be met—wages of men to work the vessel and coals 
to give her power—in this instance cost considerably less than 
half the earnings; but the insurance was heavy—more than half 
the cost of wages and provisions was paid for insurance—and 
large sums were spent for “ port charges ’"—a somewhat elastic 
definition—pilotage, &c. The increased use of machinery will 
lessen in a small way the sums paid for wages. Economies in 
fuel consumption may reduce the cost of coal, but it is to reduc- 
tions of the cost of insurance and port charges that the steam- 
shipping interest has largely to look in the future. But it will 
be a task of some difficulty to obtain reductions of the latter of 
these, though there ought, with a larger tonnage of vessels 
going to the ports, to be a reduction, and the heavy sums paid 
tor insurance should also be brought down. The shipping- 
interest has to learn that low freights will become the rule, and 
that expenses will need to be adjusted to these lower freights if 
the vessels are to be remunerative in the future as in the past. 


THE DISPLACEMENT OF LABOUR. 


Waat are the inland towns to do with the very heavy trades? 
During recent years there has been proceeding a perceptible 
displacement of labour which is of significant importance to the 
industrial centres situated far from the seaboard. Though the 
removal of the Dronfield Steel Works to the Solway coast was 
the first step in that direction, it has been promptly followed. 
A Manchester firm have gone to Glasgow, and in other industries 
the advantage of producing for export at places where the goods 
can be put promptly and at little cost on the ships has been 
readily appreciated. From Sheffield the rail and ship-plate 
trades have practically departed. Rails are made at Penistone 
and at Rotheram for the home companies, but the big business 
—that for foreign countries—has clean gone. This has been 
followed by the ship-plate trade, and there is some fear that the 
other heavy departments may some day have to be taken sea- 
ward. Sheffield does an immense business in tires, axles, 
springs, and similar classes of railway goods, and the quality of 
the work done has had the effect of giving the town something 
like a monopoly of certain important markets. It is impossible 
to imagine, however, that this monopoly can be maintained ; 
indeed, makers in other localities are already pressing keenly, 
and there is no reason why they should not produce equally 
satisfactory material when that point is reached, if it is not 
already reached in some quarters. Then the distance of Sheffield 
from the seaboard will be an immense disadvantage. Practically, 
it will handicap the town in the industrial race. One of two 
things must take place: either enterprise must cut the Gordian 
knot. by constructing the canal from Sheffield to Goole—a pro- 
ject long talked of but still untouched—or the various grades of 
heavy railway material must follow rails and ship-plates. There 
is at present little indication of the canal being early proceeded 








with; indeed, a representative of a very large firm, which should 
be the first to lead in the matter, remarked the other day that 


“the heavy trades would have left Sheftield before the canal was 
cut.” 


TRADE MARKS PROSECUTIONS, 


Tuat the Merchandise Marks Act of 1887 is not to be con- 
sidered a dead letter becomes increasingly evident in many of 
the leading mercantile communities. A very interesting case 
has just been considered judicially at Shettield. A local firm of 
cutlery manufacturers were summoned by another firm for using 
“A 1,” which they contended was their trade mark. For the 
defence it was urged that “A1” was merely a description of 
quality, and ought not to be registered as a trade mark any 
more than “ First-rate,” “ High class,” or “Superior.” The 
fact remained, however, that “A 1" had been registered. The 
firm who were summoned pleaded that when they struck 
“A 1,” they never for a moment imagined it was a trade 
mark, until one day they read of it in a trade organ. They 
then immediately ceased striking it, ground the mark out of 
their blades, and destroyed the tool. A single specimen found 
on their premises must, they say, have been overlooked, for the 
police in their search failed to find any others, or to elicit any 
information which would indicate that they intended to strike 
the forbidden “‘A1,” The Sheffield stipendiary, exercising his 
common sense, accepted the explanation and dismissed the sum- 
mons. It certainly would be intolerable if the Merchandise 
Marks Act, which was passed to prevent fraud, were to be used 
as an engine of oppression against honourable firms who were in 
ignorance of the existence of the trade mark they were charged 
with using, 








THE LISTOWEL AND BALLYBUNNION RAIL- 


WAY—LARTIGUE’S SYSTEM. 


BALLYBUNNION is a charmingly situated village on the 
Kerry shores near the mouth of the Shannon. As a 
favourite resort it is well, although not widely, known to 
the people of Limerick and other large towns ; but as it 
has hitherto been separated from these towns by about 
ten miles not served by any railway, it has remained a 
comparatively quiet village. The cliff scenery is, however, 
of a very grand character, the rocks composing them, 
carbonaceous shale intermixed with slate and to some 
extent with a red sandstone, a very curious mixture, 
having been weathered in a wost remarkable and fantastic 
manner, producing scenery of very great beauty and 
interest to people in general and to those with some 
scientific knowledge in particular. The charm of the 

lace is heightened by its splendid stretches of clean sand 
ach and by the shelter that can be everywhere obtained 
under the cliffs or in its numerouscaves. The sand which 
exists in unlimited abundance along the coast is much used 
by the farming people for miles inland, and this together 
with the summer passenger traffic to the place, will form 
the chief work of the railway constructed by the Lartigue 
Construction Company for the Ballybunnion and Listowel 
Railway Com ng Oo several thousands of tons of the sand 
having already been carried by the company. A new 
trade may, however, be brought into existence or revived 
and developed, namely, a fish trade, which may be of the 
greatest importance not only to the railway company but 
to the whole district, for it appears that the Bally bunnion 
offing is the finest mackerel fishing area round the whole 
coast of Ireland. The Royal Commissioners on Irish 
Public Works specially refer to this in their recent report, 
and make recommendationsconcerninga line from Listowel 
and Ballybunnion, and also a line from Listowel to Tarbert 
where a good pier is already in course of construction 
under guarantee. Such a line is the more necessary 
as the policy pursued by some of the connecting railways 
cannot but injure the prospects of Ballybunnion and 
of Tarbert, Listowel, and Tralee, and the whole district, 
and must be in the end fatal to the interests of the 
company referred to. The Ballybunnion and Listowel 
Company has now in Parliament a Bill for a line from 
Listowel to Tarbert and Ballylongfore, and there appears 
to be not the slightest doubt that it will pass easily, for the 
opposition on the part of the only opposing railway company 
is based to a great extent on false impressions and upon a 
dog-in-the-manger policy. All the people of the district 
are much in favour of a railway connecting the two places 
including the working classes, who have seen the benefit 
arising from the employment given them by the construc- 
tion of the line just opened. 
good general idea of the line, of its permanent way 
and of its rolling stock, will have been gathered from the 
engravings and particulars which we published in our last 
impression on pages 174, 175, 176, and 178. In addition 
to the information there given, we may add a few par- 
ticulars before speaking of the system generally. On 
page 175 was given a diagram of a switch, which is here 
repeated for the convenience of the reader. From the 
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nature of the permanent way, which consists of a con- 
tinuous trestle 3ft. Gin. in height, as shown in detail in 
the group of drawings given in Fig. 3, page 178, it will 
be understood that something very different from an 
ordinary switch is necessary, and a length of trestle has 
to be pivotted and swivelled instead of a pair of pointd 
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rails, as in the ordinary case. This is ingeniously effected 
by the use of a curved section of trestle of the length 
A B, pivotted in its centre, and capable of connecting 1, 3; 
2, 7;-4, 6; or 5, 7 in a manner that could not be effected 
on the curved part of the line with a straight switch 
section. The swivel section is, of course, stiffened with a 
lower flange at the level of the guard rails, and with in- 
termediate bracing. By the engravings, Fig. 4, page 178, 
one of the turntables used on the Ballybuunion line is 
illustrated, and requires no description, Concerning the 
engravings Figs. 1 and 2, which illustrate one of the 
crossings between the road and farm lands, it may be 
mentioned that the semaphore seen at the top of Fig. 1 is 
so controlled that it cannet move to line clear until the 
platforms are in their raised position, As shown in the 
engravings, they are down for the passage of ordina 
vehicles. They are raised by a hand chain upon a wheel, 
which actuates a bevel pinion and wheel and chain barrel. 
In the engraving the chains are broken away to admit a 
plan of the whole structure. Where there is room to 
swing a portion of the trestle, this is by preference done, 
as shown by the engravings on page 176, where the 
section B is pivotted on a vertical iron post carried by a 
plate embedded in masonry, As in the case of the Bascule 
crossing just referred to, the farmer, for whose conve- 
vience the crossing is made, holdsthe key. In the former 
case this is only a padlock key for locking the hand-wheel 
chain, but in the latter case the key is a large one, fitting 
one of the Annetts locks, and so arranged that the farmer 
cannot leave by either of the gates A or C, and leave the 
pivotted section open or out of place. The pivotted section 
must be closed and locked before the key can be taken 
out to pass through the second gate, and the signals must 
always show the position of the crossing. 

The line was opened on the Ist inst., and attracted 
a great deal of attention from people of the district and 
from a distance. As a new line suggestive of much light 
railway construction it has been watched with great 
interest by the Irish newspapers, and all those who look 
to railways for the easy means of communication and 
transport which must precede the development of many 
of the poor and behind-hand districts of Treland. The 
opening runs were successfully made, some parts of the 
journey being made at the rate of, at least, twenty-five 
miles per hour ; no mishap occurring, with the exception 
of one hot bearing to one of the carriage axles, but this 
created no surprise considering that everything was quite 
new. The system of construction has necessitated a large 
number of new railway arrangements, some of which have 
to be tried before anything can be said concerning them ; 
but there can be no doubt that the line will be of the 
greatest service to the district. Among those present 
were :—M. Lartigue, inventor of the system; M. Chapron, 
delegate appointed by the Ministry of Marine and 
colonies to report on the working of the line ; Messrs. 
Hecktor Monro, chairman Lartigue Construction Com- 
pany; F. B. Beher, managing director ; Mr. Lane, Parlia- 
mentary law agent ; 8, Fraser, C.E.; Lord Ventry; R. G. 
Colhoun, traffic manager G. S. and W. Railway ; Mr. 
Bailey, engineer G. 8S. and W. Railway ; Mr. Gordon, 
district engineer, Cork ; Mr. Gore, resident engineer ; 
Mr. Fraser, C.E., jun.; Mr. Fitzgerald, C.E.; Mr. Hackett, 
C.E., county surveyor ; Mr, John Roberts, tratlic manager 
W. and L. Raiteas ; Mr. Cooke, traffic manager Listowel 
and Ballybunnion Railway ; Mr. James Tighe, C.E., W. 
and L. Railway; R. Huggard, LL.D.; S. Huggard, Clerk 
of the Crown and Peace ; General Stokes ; R. M’Cowen, 
J.P.; T. Creagh, solicitor ; R. Worthington, C.E.,, Dublin; 
Rev. M. O’Connor, P.P., Ballybunnion ; Captain Bingham, 
secretary Limerick and Kerry Railway; G. Hewson, J.P.; 
G. R. Brown, J.P.; B. Fitzgerald, J.P.; F. R. Bateman, 
J.P.; and Mr. P. Murray, general manager during the 
construction of the line. 

As we mentioned in our last impression, the route of 
the Ballybunnion and Listowel line is not one which could 
bring out what the Lartigue Company consider the most 
important features of the system. Among the advantages 
which are claimed for it as a single-rail railway are :— 
(1) Suitability for countries of very varying level ; (2) 
facility of construction ; (3) low cost; (4) facility of 
drainage arrangements ; (5) suitability for districts liable 
to floods ; and, (6) adaptability as an electric railway. 
None of these qualities are brought out on the Irish rail- 
way, but engineers will, of course, ask themselves, and be 
asked, how far the system offers the advantages claimed. 
Taking the points in the order above given, it will be 
readily admitted that a system of permanent way that 
reduces the difficulties, or the work of covering a very 
uneven country, is one which must command adoption ; 
and it is proposed, on the Lartigue system, to surmount 
these difficulties by using trestle standards of varying 
heights to suit the varying levels of the country. This 
seeins to be perfectly feasible, although the question pre- 
sents very early in a consideration of the relative advan- 
tages of this and the ordinary railway, What is the 
difference between the cost of the Lartigue as compared 
with the ordinary system of covering difficult ground? 
Where, for instance, does the diffe?ence in cost of cutting 
and bank begin to tell in favour of the Lartigue system? 
On most of the Listowel and Ballybunnion line wood 
sleepers have been used as a base, upon which the short 
metal sleepers to which the standards are fixed are sup- 
ported ; and in most countries it must be assumed that 
these sleepers or an increased length of the metallic 
sleepers themselves would also be necessary. The 
standards are about 3ft. 6in. in height. If we assume, for 
example, that a rise and fall of, say, 12ft. occurs through- 
out a given length, then it must be assumed that trestles 
or standards of 15ft. 6in. in height would be required for 
the hollows, and a cutting must be made of about 12ft. 
deep in the elevated parts, for we cannot assume that the 
trains can be worked on greater gradients on this system 
than on an-ordinary line. The question then comes, what 
will be the difference in cost between the high standards 
and the 12ft. bank? It cannot, we assume, be expected 
that the trestle line can be erected more cheaply than 
the ordinary permanent way. Standards 15ft. in height 








must have a base of considerable width, and the total 
weight of metal work will rapidly increase with the 
height, and these standards will be cumbersome things to 
transport unless they are carried in pieces, and this will 
add to the work to be done on the site. At least, so it 
appears to us. Only a very few higher standards have 
been used on the low places of the Ballybunnion line, and 
cuttings have been made to avoid im gradient greater 
than 1 in 50, and this would have to done elsewhere. 
There does not, moreover, s em to be any reason to think 
that less weight of ironwork would be necessary to cross 
streams and ravines on the Lartigue than on the ordinary 
— of permanent way. To these several questions 
there may be answers in favour of the Lartigue line: but 
they are not obvious. The next point is that relating to 
the peg of construction. This of course refers to the 
work on the ground. Whether it can be proved that it 
costs less to erect thistrestle permanent way with standards 
to every sleeper at about 3ft. apart than to lay the 
ordinary permanent way with sleepers the same distance 
apart, we may say we do not know; but it is perhaps safe 
to say that this would hardly be expected by most railway 
engineers. There must be a hole in the rails at every 
standard, for the connecting bolts and fisk plates are 
required as in an ordinary railway, and although it may 
be a matter for experience to prove, it would certainly 
seem that the bolt and nut connections at every 3ft. 
would be more costly than the ordinary chair or spike 
fast+ning on ordinary sleepers, which need no holes in the 
rails except for the fish-plates. On a single line it is usual 
in the ordinary way to provide side tracks or passing 
places when there is any very great distance between 
stations, and this is easily arranged by means of very 
simple points, The corresponding arrangements for a 
Lartigue line are much more costly and certainly not so 
easily manipulated. Level crossings are very simple things 
on an ordinary line and require nothing more than a road- 
way made level with the top of the rails; but with the 
Lartigue line, either a swivel section of the trestle must 
be made, or one of the bascule crossings with A peso 
must be made. These and other points which present 
themselves tend rather to increase the cost of construc- 
tion than to reduce it, as compared with an ordinary 
railway of similar capacity. The third point, namely, 
low cost, is so much ae i in the other points that 
it need not be considered separately. 

On the fourth point, namely, facility for drainage 
arrangements, and on the fifth point—the suitability for 
districts subject to floods and freshets—the Lartigue 
system no doubt presents itself more favourably in a 
comparative sense. This recommendation must, of 
course, be viewed with reference to the frequency or 
otherwise with which it is likely to present itself as of 
importance, taken in consideration with points which are 
disadvantages. It may be readily conceived that in some 

uliar cases it may be of advantage to be able to run a 
ine through a long narrow gorge usually dry, but some- 
times oe to torrential rushes of water. In such 
cases the Lartigue line would be several feet higher than 
the rails of an ordinary line, and the trestle work might 
be supposed to offer but small opposition to the flow of 
the water. The sleepers would, however, have to be 
very firmly embedded and covered securely from all 
ssibility of removal of the ballast by water, perhaps 
y acontinuous covering of concrete. In all this there 
might be some possible benefit if the trains ran at the 
top of the trestle permanent way, so that they could run, 
water or no water; but inasmuch as the bottoms of the 
carriages and trucks are lower than those used on the 
ordinary line, the derivative benefit is not so obvious. 
The trains would have to be stopped during floods, as on 
an ordinary line; and as the seanae line would need no 
more room, and could be protected just as easily, its 
simplicity would even in such a case appear to commend 
it. As for drainage of a line in the ordinary sense, this 
must be admitted equally easy or difficult by any system. 

Turning now to the sixth point, adaptability for 
electric railway purposes. The side or guiding rails 
here present themselves with a tempting appearance of 
readiness to act as conductors. So ro would, at least, 
as well as any other outside continuous iron or steel con- 
ductor connected to, but insulated from, iron or steel 
standards at every three feet. It is for electricians to 
estimate the leakage under these conditions, and to say 
how far it would be material ina damp country. There 
is, however, the further question, what are the relative 
advantages of the trestle permanent-way with these con- 
ductors acting as part of the necessary structure, com- 
pared with the ordinary permanent-way with one conduct- 
ing-bar attached to insulating-supports, as on the Newry 
and Bessbrook line. This question will be answered by 
engineers as it suits them, and according to the favour 
with which they look upon this modern development of 
the post-and-rail railway, which has been before the world 
so many years. One supposed advantage of the old post- 
and-rail railway as advocated ever since its proposal by 
Palmer in 1821, was that there would be no necessity to 
buy land, as there would be free passage between the 
posts. The Lartigue requires as much land as any other 
railway of equal capacity. 

We have taken many if not all points into considera- 
tion, but have dealt with only afew. From what we have 
said in favour of the system we have to detract somewhat, 
as we cannot allow the form of the rolling-stock to pass 
as though unnoticed. The vehicles on the Ballybunnion 
line are about the same width as an ordinary railway 
carriage; but alarge piece of the whole carriage is taken 
away from the centre, the room or roominess of the ordi- 
nary compartment is entirely lost, and the country can 
only be seen fiom one side of the train by any traveller. 
At stations, platforms must be made to each line instead 
of to each pair of lines, and both sides of every train 
must be attended by the station staff. With respect to 
goods traffic, it may be admitted that for minerals the 
system offers no difficulties, and it is for traffic managers 
to say how far they would expect terminal charges, or at 
least terminal costs, to be affected by the arrangements 





that would become necessary for storing goods of various 
kinds and bulk in the duplex truck-body necessary to the 
system. . 

The Lartigue Construction Company has now in 
Parliament, as already stated, a Bill for constructing a 
line from Listowel to Tarbert; a very important and 
valuable little line, and one which would make it possible 
to effect an enormous reduction in the cost of transit of 
fish and other cargo, which could be landed at Tarbert for 
Tralee and the south, instead of going to Limerick and 
thereby encountering the baneful results of the want of 
harmony between the Waterford and Limerick, the Great 
Southern and Western, and other lines. Whether the 
Lartigue Construction Company, if the Bill passes, will 
pro to construct the line on the Lartigue or on the 
ordinary system—we assume the company is free to con- 
struct either type of permanent-way—we do not know, 
but to the construction of an ordinary line there would 
perhaps be the objection that the Ballybunnion stock 
could not run over it. It would not, however, cost very 
much to convert the Ballybunnion line and its stock to 
the ordinary light railway system. 

The history of the system is an old one, if we take it as 
a development of the post and rail railways. De Baader 
took out a patent in 1815, No. 3959. H. R. Palmer took 
out a patent for a well-schemed arrangement in some 
respects in 1821, No. 4618, and he described it at length 
in a pamphlet published in 1824, and entitled, “ Descrip- 
tion of a railway on a New Principle, with Observations 
on those hitherto constructed,” and a table showing the 
comparative amount of resistance on several now in use. 
Also aun illustration of a newly-observed fact relating to 
the friction of axles, and a description of an improved 
dynamometer for ascertaining the resistance of floating 
vessels and carriages moving on roads and railways, by 
Henry R. Palmer, civil engineer, Mem. Inst. C.E., with 
plates, second edition, revised. London: Printed for J. 
Taylor, atthe Architectural Library, High Holborn. 1824.” 

From 1824 downwards the patents have been very 
numerous, very many having been described in the old 
journals, such as the a eh 0 of Arts, Newton’s London 
Journal, The Mechanics’ Magazine, and others too numerous 
to cite. Amongst the most recent forms is one known as 
the Meigs elevated railway, described at length by Mr. 
Francis .. Galoupe in a paper read before the American 
Society of Mechanical Engineers in 1886, an interesting 
paper, giving a good deal of the history of the subject, 
with illustrations. Palmer gave numerous drawings of 
his proposed railway, and, amongst other things, showed 
a form of cantilever bridge. 








RAILWAY RATES AND CANAL TRAFFIC. 


TRaDERS now know by the second reading of the Rail- 
way Rates Bill in the House of Lords, that the contest 
which we are promised this year in the Commons, and in Com- 
mittee, upon the railway rates and canal traffic question, is 
within measurable distance. Every effort must, therefore, 
be concentrated to secure those amendments to the measure as 
it, stands which the commercial portion of the community 
declare to be absolutely necessary. The present is the eighth 
Bill which has been introduced into Parliament with the object 
of remedying existing abuses, and whether this measure 
will meet all the demands of the traders must depend 
upon the influence which they are able to bring to bear 
upon the vote in the Commons. Preferential rates on 
foreign goods and manufactures snd produce, and station 
terminals are defects in the Bill, as at present drawn, upon 
which traders still manifest considerable dissatisfaction. As 
the Earl of Jersey pointed out on the second reading, the 
contemplated enactment actually legalises undue preference, 
whereas the Canal and Railway Traffic Act of 1854 distinctly 
declares against the practice. Maximum rates, too, should 
undoubtedly be made tu cover terminal charges. It is well to 
point out that there seems to be a general, though unfounded, 
expectation that the direct result of the operations of the new 
Bill will be a general lowering of railway rates. But the Bill 
does not propose to touch this question directly. Its strict 
object is to provide machinery, and lay down principles under 
which the Court of Railway Commissioners will act. The Bill 
is now fairly launched, and traders must work hard to secure 
the improvements they desire. 











A New Sprnninc Mure.—Mr. Ashworth, of Bolton, has just 
introduced an improvement on the spinning mule. His invention 
consists of a novel arrangement of spindles and fallers only, yet 
the mule all through, except the headstock, is entirely altered in 
appearance. The creel is an ordinary weft one, with space rollers, 
double roving to each end, and single boss rollers ;j,1n. traverse. 
The mule at present at work is designed for Bolton counts 
only, up to 60's, which, of course, will do equally well for 
Oldham counts, where a less creel is required. The spindle are 
17}in. long, Yin. out of the bolster, with lin. warves, space 2in., 
difference in height of spindle points ljin., to allow the fallers to 
work independently of cach other. The extra row of spindles, or 
the row farthest from the rollers, is placed jin. out of the centre 
to the left, to prevent the ends when breaking when the mule 
carriage is out from flying into the yard of the front row of 
spindles, The levels are suitable to the topping of each row of 
spindles. The speed of the tire roller is 1200 revolutions per 
minute, and the spindles 7500 revolutions per minute, which is a 
suitable speed for 60's twist. The capping fallers are connected 
by levers on each side of the headstock, the rods being done away 
with which originally crossed the headstock. The levers in the 
copping fallers are connected py adjustable right and left screws 
with lock nuts. The under fallers are loose, and are relaxed by 
suitable levers. The mule carriage is fitted with a skeleton 
spindle box open underneath to allow the spindle bands being put 
on the front row of spindles without having to be tied on the tin 
roller. To oil the front top bolsters there is an automatic oil can, 
about 8in. long, operated by clockwork, which travels on a_ rail 
fitted on the inside of the mule carriage at a uniform speed, oiling 
continuously, or otherwise, at will. The clockwork can be arranged 
to travel the oil can at any desired speed. The warves on the 
extra row of spindles are about 4in. farther from the tire roller 
than the ordinary row, which makes no alteration or variation in 
the speed of the spindles. In Mr. Ashworth’s new mule there are 
certainly improvements which must command ‘attention, but until 
they have been tested in actual work it would be too soon to ex- 
press any definite opinion upon their actual merits, and we must 
reserve any further decided criticism until we are placed in 
possessicn of actual results obtained from Mr, Ashworth’s system 
of spinning. 
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made, the piston 5 having a limited movement, without affecting 
the slide-valve 6, will begin to move, thereby closing the feed 
groove d, and at the same time unseating the graduating valve 7, 
which thus admits air through a side opening m to the passage e, 
Fig. 2. The slide-valve continues to move until the passage ¢ 
opens into port a leading to the brake cylinder, the communi- 
cation from which to the exhaust is at the same time cut off. 
The further movement of the slide-valve 6 is arrested by the 
decrease of pressure on the left side of the piston, caused by the 
air flowing into the brake cylinder, So soon as the pressure in 
the reservoir is thus reduced a little below that in the brake- 
pipe, the piston 5 moves again slightly to the left by the excess 
of pressure in the brake-pipe, and closes the valve, while the 
slide-valve 6 retains its position. By simply regulating the 
reduction of pressure in the brake-pipe, and causing the motion 
of the piston and graduating valve 7 to be repeated, the driver can 
gradually introduce any desired pressure into the brake cylinder, 
from zero up to full power. When, however, it is necessary to 
apply the brakes quickly and with full force, a quick and consider- 
able reduction of pressure is made in the main pipe, and causes 
the piston 5 and its slide 6 to move to the limit of the stroke, the 
piston seating itself on the leather 10, and air from the auxiliary 
reservoir is admitted through the passage h to the secondary 
chamber, so as to act on the piston 13, which, in moving forward, 
opens the valve 18, The air from the main pipe then opens the 
check valve 19 and flows through the open valve 18 and passage 
B into the brake cylinder. This has the double advantage of 
utilising the air from the main pipe in the brake cylinders, and 
also by the rapid reduction in the main pipe pressure, that of 
accelerating the application of the brake from carriage to car- 
riage at an extraordinarily rapid rate, so as to insure the most 
eg simultaneous action throughout trains of almost any 
length. 

In the above-mentioned quick-acting position, the passage g in 
the slide valve is in communication with the passage a, thus 
admitting a flow of air from the auxiliary reservoir, whilst that 
from the main pipe to the brake cylinder takes place through 
valves 19 and 18. The passages from the main pipe to the 
brake cylinder are, however, considerably larger than those from 
the auxiliary reservoir to the brake cylinder, therefore the main 
pipe discharges the greater portion of its air into the latter, 
vefore the air from the auxiliary reservoir has had time to enter. 
As soon as the brake cylinder pressure is equal to that of the 
main pipe, the check valve 19 is closed by the spring 20, thus 
preventing a return of airto the main pipe. In order to release 
the brakes, compressed air from the main reservoir is admitted 
into the main pipe by means of the driver’s valve. This 
pressure raises the piston 5 and slide valve 6, whose exhaust 
port 5 first opens the passage h to the atmosphere by the port c, 
and thus relieves the pressure from the top side of the piston 13 ; 
this piston is then pushed up by the air pressure in the brake 
cylinder, whilst the spring 20 closes the valve 18, thus prevent- 
ing air from the main pipe from entering the brake cylinder. 
As the slide valve 6 completes its leftward movement, the 
passage a is also opened to the exhaust c so as to discharge the 
air from the brake cylinder, and thus release the brakes. The 
auxiliary reservoir is again charged, as before described, through 
the grooves d and /f. 

Fig. 3 shows the general arrangement of the apparatus for 
a vehicle. The triple valve reservoir and brake cylinder are 
combined in one piece, in order to simplify the installation, as 
in this form the apparatus requires only one pipe connection. 

An entirely new driver's brake valve forms part of this inven- 
tion, but a description of this we must reserve for a future occa- 
sion. The action of the brake leaves nothing to be desired ; and 
trials made in the United States with a train of fifty loaded 
wagons have given the best possible results. 

These trials were made in the presence of a large number of 
railway officers at St. Paul, Chicago, St. Louis, Cincinnati, Cleve- 
land, Buffalo, Albany, Boston, Philadelphia, Washington, and 
Pittsburgh, and we give hereunder one set of these—at Boston— 
to show the efficiency of the brake in its new form :— 




















Speed Stop Time 
| in distance! in 
‘miles. | in feet. d 
Emergency stop, 50 cars... 19 128 10 
” ” ” ‘ 82 406 15 
ve ~ ea a ae a ee 483 17 
Hand brakes, 50 brakesmen at their posts... ..| 21 | 1035 53 
Emergency stop, 20 cars with increased leverage 20 111; 5 
” ” ” ” ” | 40h | 358 12 
Race stop, 20 freight cars, new brake .. .. ..| 38 | 319 15 
5 12 passenger cars, old brake.. --| 88 | 5744 17 


It thus shows that a train of fifty large American freight cars, 
running at a speed of 34 miles per hour, can be stopped in the 
remarkably short distance of 483ft., which may certainly be 
called a wonderful performance. 

The above table also shows the considerable advantage which 
ceuld be secured by applying this new quick-acting Westing- 
house brake to passenger trains. By actual experiment at the 
Westinghouse Brake Company’s works it was found that it takes 
with the old brake about 44 sec. to apply it fully on the last 
carriage of a train of twenty-four carriages, whereas, with the 
new brake, it takes only 1 sec., thus giving a difference of 34 sec. 
in favour of the new brake, during which a train, running at 
a speed of 60 miles an hour, travels over a distance of 300ft. 
There is no doubt therefore that a considerable gain in safety 
has been rendered possible by Mr. Westinghouse’s invention, 
and it is to be hoped that the railway companies in this 
country will not be slow in giving it a thorough test. 








THE “DRAPER-HETHERINGTON” AUTOMATIC 
SPRINKLER. 


THE accompanying illustration represents a new automatic 
sprinkler, which has been introduced by Messrs. Hetherington 
and Co., of Manchester. It is of an entirely novel design as 
compared with the sprinklers in use in this country. As is well 
known, these are brought into action by the fusion of a metallic 
joint, and when they are once started they continue to discharge 
water until the supply is either turned off or exhausted. The 
“ Draper-Hetherington ” sprinkler does not in any way depend 
upon fusible metal to open it, but is actuated by the expansion 
ot a volatile liquid contained in a hermetically sealed spherical 
metal chamber. Our engraving is a full-size illustration of the 
sprinkler, and needs but little description to explain its opera- 
tion. It may be stated, however, that the spherical metal 
vessel containing the volatile liquid has a concave face, to which 
is attached a spindle which operates a valve. When the sprinkler 
is in its normal condition the pressure on the water-valve 
seat keeps it closed ; and, as already intimated, when sufficient 
heat is generated the fluid-chamber is expanded, changing the 
face of the vessel from a concave to a convex surface, and thus 
moving up the spindle attached to it, which forces the valve 
open against the pressure of the water in the pipes and sprin- 





kles, as the ordinary sprinkler does, a certain space around it, 

When it has accomplished its purpose and put out the fire it 
closes automatically, and is immediately ready for another fire 
without further preparation. The sprinkler-head when closed 
is, as already stated, ready for operation as soon as the required 
amount of heat is generated around it. The pressure of the 
fluid in the chamber is sufficient to hold the valve open with the 
weight of an ordinary man on it, so long as a sufficient degree of 
heat is maintained to keep the chamber expanded, and a pres- 
sure of two or three pounds is sufficient to close it when the 
temperature is reduced, The fluid which expands the case, and 
thus opens the valve, can be so proportioned as to be operative 
at as low a temperature as 120 deg., and as the sprinklers are 
ordinarily constructed, will do so at about 140 deg. Fah. We 
have had the opportunity of seeing several tests with this 
sprinkler, which have amply proved its effectiveness, both in | 





AUTOMATIC SPRINKLER. 


coming into operation within a minute or two after a slow fire 
has commenced, and of immediately closing when the fire has | 
been put out. 








STONEY’S HYDRAULIC SLUICE VALVE 
LIFTING GEAR. 

THESE valves are used at the outer ends of the discharge pipes | 
of the great centrifugal pumps constructed for Tilbury Docks by | 
Messrs. Simpson and Co., Pimlico. They act as non-return valves, | 
and to prevent any severe concussion from sudden closing, they | 
are so arranged that no blow can be struck, though the valves 
may be shut at a fairly quick speed. A hydraulic cylinder with 
piston and piston-rod is pivotted in suitable mechanism built | 
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into the masonry above, and controls the action—see Figs. 1 and 
2. The pumps discharge into a common chamber, which itself 
is guarded from tidal waters by a pair of Mr. F. G. M. Stoney’s 
balanced automatic flap valves, each 14ft. by 11ft. clear opening. 
Whilst the pumps are discharging, the non-return valves are 
kept open by the current of the water outwards ; the piston 
(see Fig. 1) is at the upper end of the cylinder, as in Fig. 2, and 
the cylinder gets filled with water through the holes A, which are 
clearly seen in the section, Fig. 1. As soon as the outward dis- 
charge ceases, the valves come down, and if there is a current set 
up inwards a blow is prevented by the retarding action of the 
water in the cylinder having to be discharged through the holes. 


| lamps and numerous signals. 


| 





At starting, all the holes below the piston are available for dis- 


charge, but at the terminal point before the valve is closed, and 
when pressure is most active, there is but one hole, which pre- 
vents any serious blow, no matter how fast the valve may close 
during the parts of its descent. These valves were designed by 
Mr. F. G. M. Stoney, for Messrs. Simpson, as were also the large 
automatic flap valves at the outlets of the chamber to the tide 
way. 








A RUN ON A GREAT NORTHERN ENGINE. 





Very uncertain ideas prevail amongst the public on this ques- 
tion of railway speed. Many people who travel a great deal take 
very little notice of anything but a book or a newspaper, while 
others are often heard to talk of “a mile a minute” without 
possessing very clear evidence for their statements. As a matter 
of fact, this very high speed is not attained by more 
than a few trains all over England, and certainly by 
very few in any one company’s service. 

Our whole railway system is a good specimen of 
all-round average velocity, rather than occasionally 
remarkable speed. Thirteen trains taken from as 
many different companies show an average of 
49°230769 miles per hour. Four companies, how- 
ever—Great Northern, Great Western, Midland, 
and London and North-Western, average 52°5. The 
much-abused “Southern lines ’’—Chatham, Brighton, 
and South-Eastern—attain 46°6, a speed which will, 
perhaps, surprise some of their most regular pas- 
sengers; but it must be remembered that these 
figures are based upon the running of the best trains 
of each separate company, and of course excludes 
suburban traffic entirely. The famous Irish Mail 
itself, long associated with great speed in the popu- 
lar idea, only averages 45°6 for its journey from 
London to Holyhead, and the fastest portion—viz., 
from Chester to Holyhead—is run at the rate of 
48°12 miles per hour. 

The fastest trains run are on the Great Northern 
Company’s system. Five trains from King’s Cross 
every day run the greater part of their journey at 
a speed considerably exceeding 50 miles per hour; 
and the 4.18 p.m. from Grantham to King’s Cross— 
as every reader of “Whitaker” knows—is the 
fastest train in the world, running 105} miles in 
lhr. 57 min., or 54 per hour for the whole journey. 
By the courtesy of Mr. Stirling, locomotive engineer 
of the company, we had an opportunity recently of 
seeing for ourselves what his engines can do from the 
only place where such opportunities can be found 
—the foot-plate itself. 

We travelled on engine No. 62 from London 
with the 2 p.m. Manchester express as far as 
Grantham, where the Manchester, Sheffield, and 
Lincolnshire engine takes the train in tow. From 
London to near Huntingdon the speed was well maintained 


against the long, but not unduly steep, gradients in the neigh- 
| bourhood of Hatfield—1 in 200 for 13 miles; and Hitchin, 


1 in 200 for 6 miles. On the return journey some fast running 
was made. The train consisted of six ordinary passenger 
coaches—the usual load—with the addition of two saloons, con- 
taining the chairman and directors of the company. It left 
Grantham punctually at 4.18 p.m.,drawn by engine No. 777—one 
of the pattern known amongst the drivers as “ Jubilees’’—with 
outside cylinders of 18in. diameter and 28in. stroke. The 
driving wheels, 8ft. 2in.; length of engine and tender, 50ft. ; 


| weight on driving wheels, 18 tons; trailers, 9 tons, and bogie, 


15 tons. The driver was Thomas Lamb, of Grautham. Speed 
was soon got up after pulling up the bank at the foot of which 
the station is situated, and between Little Bytham and Essen- 
dine one mile was done in 46 sec. ; two others between Essendine 
and Tallington in 47 sec. each. The first 24 miles occupied 
22min. South of Abbott’s Ripton another fast mile was run 
off—50 sec.—and the full hour’s work was 55 miles. Darkness 
set in early, and Grimsthorpe Park, the seat of Lady Willoughby, 
and home of the sacred mistletoe, was barely visible in the 
gloom. Hatfield House, “ the home of the Cecils,” on which the 
sun was shining brightly only an hour or two before, was now 
entirely hidden in the darkness and the rain; but the station 
looked bright enough as we approached it, with its platform 
Here we began to find the long 
open stretches of country exchanged for short signal sections, 
gas-lamps, and frequent houses, till we rolled in beneath them 
to King’s Cross at 6.15 sharp. We have never seen more care- 
ful drivers than these two on the Great Northern. 

Both on the down and up journey the pressure gauge was 
generally steady at 140, and the coal consumption was about 
221b. per mile. From our own experience, we can certify No. 777 
as a very steady-running locomotive, not by any means such a 
“ rough-rider” as the engines of some companies, with greater 
pretensions and less performances, certainly are. 








Tue PanaMa Canat.—Mr. Froude’s new book, ‘‘The English in 
the West Indies,” is the complement to his recent volume entitled 
‘“Oceana.” With reference to the Panama Canal, Mr. Froude 
writes in the following unmeasured terms:—‘“‘If half the reports 
which reached me are correct, in all the world there is not perhaps 
now concentrated in any single spot so much swindling and villainy, 
so much foul disease, such a hideous dungheap of moral and physi- 
cal abomination, as in the scene of this far-famed undertaking of 
nineteenth century engineering. By the scheme, as it was first 
propounded, £26,000,000 of English money were to unite the 
Atlantic and Pacific Oceans, to form a highway for the commerce 
of the globe, and enrich with untold wealth the happy owners of 
criginat shares, The thrifty French peasantry were tempted by 
the golden bait, and poured their savings into M. de — lottery 
box. Almost all that money, I was told, has been already spent, 
and only a fifth of the work is done. Meanwhile, the human 
vultures have gathered to the spoil. Speculators, adventurers, card 
sh rs, hell keepers, and doubtful ladies have carried their charms 
to this delightful market. The scene of operations isa damp 
tropical jungle, intensely hot, swarming with mosquitoes, snakes, 
alligators, scorpions, and centipedes ; the home, even as nature made 
it, of yellow fever, typhus, and dysentery, and now made immea- 
surably more deadly by the multitudes of people who crowd thither. 
Half buried in mud lie about the wrecks of costly machinery, con- 
suming by rust, sent out under lavish orders, and found unfit for 
the work for which they were intended. Unburied altogether lie 
also skeletons of the human machines which have broken dowa 
there, picked clean by the vultures. Everything which imagination 
can conceive that is ghastly and loathsome seems to be gathered 
into that locality just now. I was pressed to go on and look at the 
moral surroundings of ‘the greatest undertaking of our age,’ but 
my curiosity was less strong than my disgust. I did not see the 

lace, and the description which I have given may be overcharged. 

he accounts which reached me, however, were uniform and con- 
sistent.’ 
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ESTRADE’S HIGH-SPEED LOCOMOTIVE. 





We illustrate this week on page 200 a very remarkable loco- 
motive, which has been constructed from the designs of 
M. Estrade, a French engineer. This engine was exhibited last 
year in Paris. Although the engine was built, M. Estrade could 
not persuade any railway company to try it for him, and finally 
he applied to the French Government, who have at last 
sanctioned the carrying out of experiments with it on one of the 
State railway lines. The engine is in all respects so opposed to 
English ideas that we have hitherto said nothing about it. As, 
however, it is going to be tried, an importance is given to it 
which it did not possess before ; and, as a mechanical curiosity, 
we think it is worth the consideration of our readers, Our 
engraving is a slightly reduced copy of one which has appeared 
in the pages of our excellent contemporary, Le Génie Civil. 

In order that we may do M. Estrade no injustice, we repro- 
duce here in a condensed form, and in English, the argu- 
ments in its favour, contaiued in a paper written by M. Max 
de Nansouty, C.E., who brought M. Estrade’s views before 
the French Institution of Civil Engineers, on May 2I1st, 1886. 
M. Nansouty’s paper has been prepared with much care, 
and contains a great deal of useful data quite apart from the 
Estrade engine. The paper in question is entitled “ Memoire 
relatif au Materiel Roulant a Grand Vitesse,” D. M. Estrade. 

About thirty years ago, M. Estrade, formerly pupil of the 
Polytechnic School, invented rolling stock for high speed under 
especial conditions, and capable of leading to important results, 
more especially with regard to speed. Following step by step 
the progress made in the construction of railway stock, the in- 
yentor, from time to time, modified and improved his original 
plan, and finally, in 1884, arrived at the conception of a system 
entirely new in its fundamental principles and in its executiun. 
A description of this system is the object of the memoir. 

The great number of types of locomotives and carriages now 
met with in France, England, and the United States render it 
difficult to combine their advantages, as M. Estrade proposed 
to do, in a system responding to the requirements of the con- 
structor. His principal object, however, has been to construct, 
under specially favourable conditions, a locomotive, tender, and 
rolling stock adapted to each other, so as to establish a per- 
fect accurd between these organs when in motion. It is, in fact, 
a complete train, and not, as sometimes supposed, a locomotive 
only, of an especial type, which has been the object he set before 
him. Before entering into other considerations, we shall first 
give a description of the stock proposed by M.Estrade. The 
idea of the invention consists in the use of coupled wheels 
of large diameter, and in the adoption of a new system of double 
suspension, 

The locomotive and tender we illustrate were constructed by 
MM. Boulet and Cv. The locomotive is carried on six driving 
wheels, Sft. 3in. in diameter. The total weight of the 
engine is thus utilised for adhesion. The accompanying table 
gives the principal dimensions :— 


TABLE I. 

ft. in 
Total length of engine .. .. .. .. oo o «- -. 323 8 
Width between frames... .. «2 «. «2 o - o #1 
Wheel base, total .. .. 2. 2. 2c oe cc oc op 16 9D 
Dissesber epeplinier 3... cc we ce ee ee ws ee OE 
Re IER éo an. <a 0s cee we ce: wo "es 
Gate wenEnee ... 2. bo co: cc. ce os. oo os os, Sapmaneiont, 
Total heating surface 1400 sq feet. 
Weight empty .. .. 338 tons, 


oS al a eer ge eee 

The high speeds—77 to 80 miles an hour—in view of which this 
stock has been constructed, have, it will be seen, caused the ele- 
ments relative to the capacity of the boiler and the heating sur- 
faces to be developed as much as possible. It is in this, in fact, 
that one of the great difficulties of the problem lies, the practical 
limit of stability being fixed by the diameter of the driving 
wheels. Speed can only be obtained by an expenditure of steam 
which soon becomes such as rapidly to exhaust the engine unless 
the heating surface is very large. 

The tender, also fitted with wheels of 8ft. 3in. in diameter, 
offers no particular feature ; it is simply arranged so as to carry 
the greatest quantity of coal and water. 

M. Estrade has also designed carriages. One has been con- 
structed by MM. Reynaud, Bechade, Gire, and Co., which has very 
few points in common with those in general use. Independently 
of the division of the compartments into two stories, wheels 
8ft. 3in. in diameter are employed, and the double system of 
suspension adopted. Two axles, 16ft. apart, support, by 
means of plate springs, an iron framing running from end 
to end over the whole length, its extremities being curved 
towards the ground. Each frame carries in its turn three other 
plate springs, to which the body is suspended by means of iron 
tie-rods serving to support it. This is then a double suspension, 
which at once appears to be very superior to the systems adopted 
up to the present time. The great diameter of the wheels has 
necessitated the division into two stories. The lower storey is 
formed of three equal parts, lengthened towards the axles by 
narrow compartments, which can be utilised for luggage or con- 
verted into lavatories, &c. Above is one single compartment 
with a central passage, which is reached by staircases at the 
end. All the vehicles of the same train are to be united at this 
level by jointed platforms furnished with hand-rails. It is suffi- 
cient to point out the general disposition, without entering into 
details which do not affect the system, and which must vary for 
the different classes and according to the requirements of the 
service. 

M. Nansouty draws a comparison between the diameters of the 
driving wheels and cylinders of the principal locomotives now 
in use and those of the Estrade engine, as set forth in the 
following table. We only give the figures for coupled engines: — 


TaBLe II. 
Diameter of Size of Position of 
driving wheels. cylinder. cylinder. 
ft. in. in. in. 

Great Eastern Te. Bize inside. 
South-Eastern .. .. .. .. 7 0 19 x2 .. 9 
Glasgow and South-Western. . 6 1 18 x2... ” 
ee Oo «Sc 9 
North-Eastern .. .. .. .. 7 0 .. 176 x 2 me 
London and North-Western .. 6 .« ee ” 
Lancashire and Yorkshire 6 0 .. 17) x 26 het 
North British ; $42 .Bse a 
No ia ae 70..7 x@ a 
Paris—Orleans, 1884.. 6 8 .. 17 x 28} outside. 
Cee en we oe, os HH oe oe OE aa RE  & re 
This table, the examination of which will be found very 


instructive, shows that there are already in use:—For locomo- 
tives with single drivers, diameters of 9ft., 8ft. lin., and 8ft.; 
(2) for locomotives with four-coupled wheel, diameters 6ft. to 
7it. There is therefore an important difference between the 
diameters of the couried wheels of 7ft. and those of 8ft. 3in., as 
conceived by M. Estrade. However, the transition is not illogi- 
cally sudden, and if the conception is a bold one, “it cannot,” 
says M. Nansouty, “on the other hand, be qualified as rash.” 
He goes on to cunsider, in the first place:—Especial types 








of uncoupled wheels, the diameters of which form useful 
samples for our present case. The engines of the Bristol and 
Exeter line are express tender engives, adopted on the English 
lines in 1853, some specimens of which are still in use.' These 
engines have ten wheels, the single drivers in the centre, 9ft. in 
diameter, and a four-wheeled bogie at cach end. The driving- 
wheels have no flanges. The bogie wheels are 4f{t. in diameter. 
The cylinders have a diameter of 164in. and a piston stroke of 
24in. The boiler contains 180 tubes, and the tutal weight of 
the engine is 42 tons. These locomotives, constructed for 7ft. 
gauge, have attained a speed of seventy-seven miles per hour, 

The single-driver locomotives of the Great Northern are 
powerful engines, in current use in England. The driving wheels 
carry 17 tons, the heating-surface is 1160 square feet. the 
diameters of the cylinders 18in., and that of the driving-wheels 
8ft. lin. We have here, then, a diameter very near to that 
adopted by M. Estrade, aud which, together with the previous 
example, forms a precedent of great interest. The locomotive 
of the Great Northern has a leading four-wheeled bogie which 
considerably increases the steadiness of the engine, and counter- 
balances the disturbing effect of outside cylinders. Acting on 
the same principles which have animated M. Estrade, that is to 
say, with the aim of reducing the retarding effects of rolling fric- 
tion, the constructor of the locomotive of the Great Northern has 
considerably increased the diameter of the wheels of the bogie. 
In this engine, all the bearings are inside, while the cylinders 
are outside aud horizontal. The tender has six wheels, also of 
large dimensions. It is capable of containing three tons and a- 
halt of coal, and about 3000 gallons of water. This type of 
engine is now in current and daily use in England. 

M. Nansouty next considers the broad gauge Great Western 
engines with 8ft. driving wheels. The diameters of their wheels 
approach those of M. Estrade, and exceed considerably in size 
any lately proposed. M. Nansouty dwells especially upon the 
boiler power of the Great Western Railway, because one of the 
objections made to M. Estrade’s locomotive by the learned 
societies has been the difficulty of supplying boiler power enough 
for high speeds contemplated ; and he deals at considerable 
length with a large number of English engines of maxi- 
mum power, the dimensions and performance of which are too 
well known to our readers to need reproduction here. 

Aware that a prominent weak point in M. Estrade’s design is 
that, no matter what size we make cylinders and wheels, we have 
ultimately to depend on the bviler for power, M. Nansouty 
argues that M. Estrade having provided more surface than is to 
be found in any other engine, must be successful. But the total 
heating surface in the engine which we illustrate is but 1400 
square feet, while that of the Great Western engines, on which 
he lays such stress, is 2300 square feet, and the table which he 
gives of the heating surface of various English engines really 
means very little. It is quite true that there are no engines 

ing in England with much over 1500 square feet of surface, 
except those on the broad gauge; but it does not follow that 
because they manage to make an average of 53 miles an hour 
that an addition of 500 square feet would enable them to run at 
a speed higher by 20 miles an hour. There are engines in France, 
however, which have as much as 1600 square feet, as, for example, 
on the Paris-Orleans line; but we have never heard that these 
engines attain a speed of 80 miles an hour. 

Leaving the question of boiler power, M. Nansouty goes on to 
consider the question of adhesion. About this he says: Is the 
locomotive proposed by M. Estrade under abnormal conditions 
as to weight and adhesion? This appears to have been doubted, 
especially taking into consideration its height and elegant appear- 
ance. We shal] again reply here by figures, while remarking 
that the adhesion of locomotives increases with the speed, 
according to laws still unknown or imperfectly understood, and 
that consequently for extreme speeds, ignorance of the value of 
the coefficiency of adhesion f in the formula :— 


FP =065p%°!-R 


renders it impossible to pronounce upon it before the trials 
earnestly and justly demanded by the author of this new system. 


In present practice f = ; is admitted. M. Nansouty gives in 
a table a résumé of the experience on this subject, and 
goes on: “The English engineers, as will be seen, make a 
single axle support more than 17 tons. In France the maximum 
weight admitted is 14 tons, and the constructor of the Estrade 
locomotive has kept a little below this figure. The question of 
total weight appears to be secondary in a great measure; for, 
taking the models with uncoupled wheels, the English engines for 
great speed have on an average, for a smaller total weight, an 
adhesion equal to that of the French locomotives. The P.L.M. 
type of engine, which has eight wheels, four of which are 
coupled, throws only 28°6 tons upon the latter, being 58 per 
cent. of the total weight. On the other hand, that of the 
English Great Eastern throws 68 per cent. of the total weight 
on the driving-wheels. Numerous other examples could be 
cited. We cannot, we repeat, give an opinion rashly as to the 
calculation of adhesion for the high-speed Estrade locomotive, 
before complete trials have taken place which will enable us to 
judge of the particular co-efficients for this entirely new case.”’ 

M. Nansouty then goes on to consider the question of curves, 
and says: “It has been asked, not without reason, notably by 
the Institution of Civil Engineers of Paris, whether peculiar 
difficulties will not be met with by M. Estrade’s locomotive— 
with its three axles and large coupled wheels—in getting round 
curves. We have seen in the preceding tables that the driving- 
wheels of the English locomotives with independent wheels are 
as much as 8ft. in diameter. The driving-wheels of the English 
locomotives with four coupled wheels are 7ft. in diameter. M. 
Estrade’s locomotive has certainly six coupled wheels, with 
diameters never before tried ; but these six coupled wheels con- 
stitute the whole rolling length, while in the above engines a 
leading axle or a bogie must be taken into account; inde- 
pendent, it is true, but which must not be lost sight of, and 
which will in a great measure equalise the difficulties of passing 
over the curves.” 

“Is it opposed to absolute security to attack the line with 
driving wheels? This genetally admitted principle appears to 
rest rather on theoretic considerations than on the results of 
actual experience. M. Estrade, besides, sets in opposition to 
the disadvantages of attacking the rails with driving wheels 
those which ensue from the use of wheels of small diameter, as 
liable to more wear and tear. We should further note with 
particular care that the leading axle of this locomotive has a 
certain transverse play, also that it is a driving axle. This dis- 
position is judicious, and in accordance with the best known 
principles.” 

A careful perusal of M. Nansouty’s memoir leaves us in much 
doubt as to what M. Estrade’s views are based on. So far as we 
understand him, he seems to have worked on,the theory that by 
the use of very large wheels the rolling resistance of a train can 


1 M. Nansouty is mistaken. None of the Bristol and Exeter tank 
engines with 9ft. wheels are in use, so far as we know.—Ep. E, 











be greatly diminished. On this point, however, there is not a 
scrap of evidence derived from railway practice to prove that 
any great advantage can be gained by augmenting the diameters 
of wheels. In the next place, he is afraid that he will not have 
adhesion enough to work up all his boiler power, and con- 
sequently he couples his wheels, thereby greatly augmenting the 
resistance of the engine. He forgets that large coupled wheels 
were tried years ago on the Great Western Railway, and did 
not answer. A single pair of drivers 8ft. 3in. in diameter would 
suffice to work up all the power M. Estrade’s boiler could supply 
at sixty miles an hour, much less eighty miles an hour. On the 
London and Brighton line Mr. Stroudley uses with success 
coupled leading wheels of large diameter on his express engines ; 
and we imagine that M. Estrade’s engine will get round corners 
safely enough, but it is not the right kind of machine for 
eighty miles an hour, and so he will find out as soon as a trial 
is made, The experiment is, however, a notable experiment, 
and M. Estrade ha’ our best wishes for his success. 








AMERICAN ENGINEERING NEWS. 


A cigar-shaped vessel.—A steel boat, of cigar shape, is being 
built for the grain, ore, and coal trade, between Duluth and ports 
on the lower lakes. If successful, a fleet will be built. The boat 
is 187ft. long, 25ft. beam, 18ft. deep, radius of top 124ft. There are 
air-tight bulkheads dividing the hull into compartments ; nine 
hatches are on top. The rudder is placed well forward of the stern 
and on top ; at the stern is placed the steering wheel. The boat is, 
of course, fora tow. There will not be much accommodation for 
the crew. 

New York State Canals.—The canal system owned by the State 
of New York is of greater importance to the commerce of the State 
than is generally supposed, and with the increase of traflic many 
improvements are needed, The canals need to be dredged out 
and the locks enlarged ; and Bills are now before the Legislature 
geeviens for this work. ‘The appropriation is to be 1,000,000 dols., 

istributed as follows: Oswego Canal, 100,000 dols.; Champlain 
Canal, 200,000 dols,; Erie Canal, 575,000 dols. ; the balance for other 
Canal work. The export of grain is an important feature of the 
trade of the port of New York, and during the seven months of 
navigation in 1887 the canals carried 46,009,200 bushels—nearly 
62 per cent.—of the total 74,563,509 bushels brought to the port in 
those months. The total amount for the whole year brought by 
rail was 50,755,235 bushels, a decrease of 8,445,000 bushels for 
1886; while the amount by canal was an increase of 2,013,345 
bushels. The water-line from Lake Erie to New York is obviously 
an important feature in the commercial advantages of the port. 

Baltimore and Vito Railroad.—The od bas awarded to the 
Michigan Car Company a contract for 250 Wick’s refrigerator cars, 
costing about 1500 dols. to 2000 dols, each. The company will 
build twenty-five heavy locomotives at its Mount Clare shops, and 
will award outside contracts for twenty-five more, They will be 
mostly of the ‘‘ Consolidation” type—four pairs of driving wheels 
and a leading two-wheel or ‘“‘pony” truck. The cost for new 
equipment will aggregate about 1,000,000 dols. 

Al rapid transit scheme.—The Electro-Automatic Transit Company 
has been organised at Baltimore, Md., to operate the David G. 
Weems patents for a system of rapid transit for mails, express 
matter, &c. Newspaper accounts speak blandly of a speed of 
‘*tifteen miles per minute.” There is to be an elevated track, 
about 20ft. above the ground, with two track rails and a third rail 
overhead on which guide wheels on the top of the cars run, to 
prevent derailment. The cars will be of steel, 10ft. longand 24ft. 
diameter, with pointed ends. The upper rail serves as the electric 
conductor. It is proposed to build an experimental line very 
shortly, before the projected lines from Baltimore to Chicago and 
San Francisco are undertaken, It isa pity that the comprehen- 
sive scheme does not include p ig dation 

The block system.—The New York, Lake Erie, and Western 
Railroad Company will adopt the block system for its main line ; 
and a complete system of semaphore signals has been established. 
On the busy part of the line for some miles out from the Jersey 
City terminus the blocks will not be more than three miles long, 
and only one train will be allowed at one time ona block, On the 
remainder of the line the blocks will be between the regular stations, 
and their operation will be controlled by the division despatchers. 
The system bas been successfully employed for some time on the 
Pennsylvania Railroad, and its adoption by the Erie Road is an 
important step in the improvement of its line. 

al trans-isthmian railroad.—The importance of a railroad through 
Central America from Puerto Barrios to La Union, San Salvador, 
is being urged in the interest of United States commerce. By such 
a road coal from Alabama could be delivered to steamers at La 
Union on the Pacific coast for 6dols, or 8dols. per ton, while at 
present 20 dols. to 30dols, per ton is being paid for English and 
Australian coal. 

A powerful locomotive.—The Schenectady Locomotive Works 
have recently sent out a heavy engine for the Michigan Central 
Railroad, The engine is of the ten-wheel type—three pairs of 
drivers and a leading four-wheeled truck—and is intended for fast 
freight or heavy passenger service. The cylinders are 19in. by 
24in., driving wheels 68in. diameter, the forward drivers having 
blind tires. ‘The boiler is 58in, diameter, and has an extension 
smoke-box. The tubes are 2in. diameter and 12ft. 6in. long. The 
heating surface of the tubes is 1604 square feet.; fire-box, 129 
square feet; total, 1733 square feet ; grate area, 28°6 square feet. ; 
driving wheel base, 12ft. 2in.; total wheel base, 22ft. 6in. The 
total weight is 118,000 lb., of which 94,0001b. is on the drivers. 
The steam pressure is 160 1b. per square inch. The slide valves are 
the Allen-Richardson balanced type. The American Brake Com- 
pany’s brake is fitted to the driving wheels, and the Westinghouse 
brake is on the tender, connecting with the train brakes, The 
tender carries eight tons of coal and 3800 gallons of water. 











NaVaL ENGINEER APPorInTMENTS.—The following appointments 
have been made at the Admiralty :—Robert J. Barker, staff en- 
gineer, to the Marathon, to date March 5th; John R. B. Wright, 
chief engineer, to the Brisk ; James Ryan and Alfred T. H. Stone, 
assistant engineers, to the Brisk; James C, larg, chief engineer, 
to the Medea, to date March 5th; and John B. Butcher, assistant 
engineer, to the Iris, to date March 7th. 


Owen’s COLLEGE ENGINEERING Society.—A meeting of the 
Owen's College Engineering Society was held on Tuesday, March 
6th, when Mr. W. H. Booth’s paper on ‘‘ The Strong Locomotive” 
was read by Mr. E. Worthington, B,Sc., in the unavoidable absence 
of the author, This engine is the latest development of the Ameri- 
can locomotive, and is constructed by the Strong Locomotive Com- 

ny, New York. The most novel feature in this engine is the 

iler. The barrel in front of the furnace tube plate is the same 
as in an ordinary locomotive, except that all the longitudinal seams 
are welded, but from the back oa of the tubes there are two cor- 
rugated furnaces connected by a breeches connection to a single 
bustion chamber leading to the furnace tube plate, making a 
strong boiler, and doing away with the weakness and inconvenience 
of the rectangular fire-box, and securing a large grate area of 
6289ft., and having the whole of the boiler above the axles. Then 
the valve motion is a new departure, there being but one excentric 
for each cylinder working radial rods, the single excentric actuating 
four valves, two steam and two exhaust, capable of independent 
adjustment, no motion being derived for the valves from either 
the connecting-rod or crosshead. The valves are of the gridiron 
type, and have a travel of lyyin. The result of trial trips with 
heavy trains been very successful. The paper was well illus- 
owed by a discussior, 





trated by blue prints and engravings, and foll 
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THE IRON, COAL, AND GENERAL TRADES 
' OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent, ) 

On 'Change in Wolverhampton yesterday, and in Birmingham 
to-day-—Thursday—a somewhat revived feeling prevailed compared 
with the past few weeks. The occasion of this is mainly the 
more open weather, which permits of business being carried on 
more expeditiously. March, tvo, is almost certain to see an 
increased shipping demand, and this circumstance is having a 
good effect. 

The improvement in the Scotch and Cleveland markets has an 
i diate intl upon these exchanges in inspiring greater 
confidence, and local pig makers to-day are also more buoyant. 
Inquiries in the manufactured iron trade on account of India and 
Australia are rather better, both for sheets and rods, and the South 
African demand is also improving ; while with the River Plate, and 
other parts of South America, a steady business in some descriptions 
of iron is going on. Orders for nail rods are once more coming 
into the district for Shanghai. Formerly a large trade was done by 
Staffordshire makers in nail rods with China, Japan, and 
Southern Russia, but of late years the trade has in part become 
defunct. 

Prices manifest a tendency this week to somewhat resist bearing 
operations. Makers are less disposed to give way, and they hope 
that by-and-bye they may see prices back to their recent standpoint. 
‘Actual selling rates do not, however, show much change. Bars 
rule at £7 to £7 12s. 6d. for best; £5 15s, to £6 for second 
branded qualities; and £5 to £5 10s. for third and medium 
qualities respectively ; common bars from Wales may be had at 
£4 17s. 6d., suitable for boltmaking, &c. 

Hoops of 16-gauge are selling—for common sorts, from £5 2s, 6d, 
to £5 5s. for export purposes, though some makers quote £5 7s. 6d. 
Hoops cut to lengths of }gin. by 20in, sizes, and for which the 
demand is mainly from the United States market, are £5 15s. to 
£6 per ton. No very large lines, however, come into this district 
on account of the superior facility of manufacture which the War- 
rington makers possess, Tube strip is in lessened demand by 
reason of the decreasing activity at the tube works; prices stand 
at £5 to £5 2s. 6d. 

Sheet prices for galvanising show considerable variation just now, 
makers’ views differing comablonehty as to the probabilities of trade, 
and consequently as to the wisest course to be pursued at the 
moment regarding the acceptance of orders, Sheets of 20 gauge, 
bond qualities, may be named at £6 5s.to £6 7s. 6d.; and 24 gauge, 
£6 12s, 6d.; and 27 gauge, £7 12s. 6d. ; cold rolled and close 
annealed sheets for trunkmaking, and similar working up purposes, 
are offered by some makers at £8 53. for 24 g., and £9 for 26g. 
Other firms quote £8 10s. and £9 10s. respectively. 

Steel sheets rolled down in the iron mills from blooms and billets 
are being put upon the market in increased quantities by the 
ironmasters, and tind an immediate sale. Buyers are frequently 
unable to detect the difference between the two metals, and so 
long as the newer article answers all the purposes of the older, 
they are content to ask no questions, and makers on their part are 
not forward to press the information upon their customers. The 
prejudice which formerly existed in buyers’ minds against the 
word ‘‘steel” will gradually disappear. Steel tray sheets are 
quoted £9 15s, to £10, and steel stamping sheets £10 to £10 10s. 
and upwards for 24 g. In iron, sheets of similar quality would be 
£11 per ton. 

Some of the best thin sheet makers are in receipt of good orders 
at date on account of the European Continent, Canada, the United 
States, Australia, and elsewhere abroad. Among the continental 
markets are Italy, Spain, Hamburg, and Roumania. Makers are 
ay keeping their plants fully occupied, and have good prospects 
ahead. Messrs. 8. ‘Thompson and to. quote present prices as :— 
Sheets, £12 to £14; second sorts, £11; tinned sheets, £22 singles, 
£23 10s. doubles; and £25 10s, lattens. Tin-plates the same firm 
quote:—I. C. coke, 18s, per box, and best charcoal 21s. per box. 
In stamping sheets they are turning out increased quantities of 
Siemens’ steel goods. 

The pig iron trade manifests a little more movement this week. 
Inquiries are again beginning to appear upon the market, and 
representatives of makers in outside districts were on ’Change in 
Birmingham to-day, seeking information, by telegraph, from 
principals ppm gigs Mw lowest rates which they were to be 
allowed to quote. liveries under former contracts are being 
freely made, alike from other districts and from native furnaces, 
The stronger condition of the Scotch and northern markets is 
beginning to quicken buyers’ perception of the probabilities, and 
sellers here hope to doing an enlarged business before long. 
Quotations are not yet stronger. Buyers offer a little over 41s. for 
Lincolnshires, and sales are likely to be made at about 41s. 6d. 
Derbyshires are quoted 40s,, nominal, delivered ; and Northamp- 
tons, 39s, easy, but transactions in these latter are taking place at 
37s. 6d. Best West Coast hematites are 53s., delivered, for grey 
forge, and other sorts in proportion. Staffordshire pigs are 3s. to 
40s, for part-mines, and common sorts are quoted 31s, 3d. to 
32s. 6d., but buyers will not offer much above 20s. 

On 'Change in Birmingham to-day there was some discussion 
concerning the intelligence from America giving details cf the pro- 
posed new tariff Bill. Satisfaction was expressed in some circles 
at the probability of reduced duties being carried. Such an altera- 
tion would be certain to lead to an increased trade for this district 
in the United States, more particularly in sheet iron and hoops, 
upon which the proposed reduction is one-tenth of a cent per pound. 
Other makers, however, expressed the conviction that the pursu- 
ance of anything like a free-trade policy in America would be to the 
disadvantage of native iron and steel masters, as introducing a new 
element of competition into the present international struggle for 
the markets of the world. Although the probabilities do not 
appear very strong that a radical measure of reform will be carried, 
yet the opinion is growing amongst Staffordshire ironmasters that 
some tariff Bill will pass Congress in the present session, and indi- 
cations point in this direction. The position is being narrowly 
watched, 

A quiet steadiness continues the feature of the North Stafford- 
shire iron trade. Current business is not very active, but makers 
are content to believe that fresh orders will be available before the 
complete execution of the contracts booked at the quarterly meet- 
ings. With the foreign markets there is a steady business doing, 
colonial custom being especially good. The bar makers are well 
occupied. They quote £6 and upwards for crown sorts, and £5 5s, 
for common. Baling hoops are in good request on export account, 
and tank and bridge qualities of plates are well inquired after. 

The engineers and ironfounders in the Shropshire centres are in 
a very satisfactory position just now. Among the most important 
work which these firms are at the moment executing are some con- 
siderable orders for the driving power for electric lighting installa- 
tions. The makers of iron hoops and sheets in the same locality 
are busily engaged. The steel works are very fully engaged. 

The wrought iron tube trade has experienced a lease slacken- 
ing off during the past month or five weeks. 

Steam pumps are rather quiet, but hand pumps are in fair call 
for Australia, South Africa, and South American markets. Rail- 
way fastenings are in steady out-turn at some of the chief works, 

t wrought-iron fencing shows little movement at present. 

The question of increased canal connection between Birming- 
ham and the coast has been considered during the past 
eleven months by a special committee of the Birmingham Cor- 
poration, and their report is now published. In answer to 
eee submitted by this body to various manufacturers in 

uth Staffordshire and East Worcestershire, 135 replies were 
received, mostly in favour of increased water accommodation. 
The committee, as the result of their deliberations, think that 
the present or some otber scheme for communidation with London 
should have first attentior, Mr, Alfred Hickman iron and steel 








master, who advocates the scheme for an improved waterway to 
the Thames, suggests that the public bodies representing the Bir- 
mingham and South Staffordshire district should join in guaranteeing 
the payment of the interest on the loan to be raised for the widen- 
ing and improvement of the present canal. At 4 per cent., the 
amount thus to be provided ~— the estimated outlay of £1,250,000 
would be £50,000 per year; but the Corporation has at present no 
power to join in any such trust. The Committee meet again this 
week to arrange for the presentation of the report to the Council. 








NOTES FROM LANCASHIRE. 
(From our own Corr . 

Manchester.—In the various branches of industry which are 
directly or indirectly connected with the iron trade of this district 
there is still some improvement upon the very depressed condition 
prevalent just prior to the closing of last year, but the whole 
tendency of the market is in a retrograde direction, In the large 
iron using branches of industry the improvement which was so 
confidently looked forward to has not been realised, and in many 
branches of the engineering trade the position is, if anything, 
rather worse than it was, Here and there have been more 
inquiries coming forward, but the general condition of trade 
shows no real improvement, and there is no relaxation what- 
ever in the keenness of competition to secure any orders which are 
to be got. Any attempt to lift up prices invariably results in the 
loss of business; and although the returns of the trades union 
organisations show an increased number of men in actual employ- 
ment, this is confined to some special branches of industry, and 
does not indicate any general improvement in trade. It is now 
being generally admitted that the anticipated expansion of indus- 
trial activity has had no substantial basis, and only a very 
moderate trade for some time to come is looked forward to 
at present. The large buying in raw material which went on 
up to the close of last year is keeping producers fairly well 
employed ; but in the absence of any increased weight of actual 
consumption, merchants and speculators who have bought in 
anticipation of better times are showing an anxiety to realise, 
and this is leading to iron being offered in the market at very low 
prices, which makers at present do not attempt to touch, The 
tendency of the market is, however, to bring prices lower, and 
where makers have to seek orders they are compelled to give way 
upon their quoted list rates. So far what I have stated refers par- 
ticularly to common pig iron; but in hematites, notwithstanding 
the continued activity in most of the steel manufacturing branches 
of industry, the market continues in a very unsatisfactory condi- 
tion. Some of the makers still hold to prices which are altogether 
impracticable in the open market, and the business doing is con- 
fined to small parcels, which can be bought from merchants and 
dealers at very much below makers’ quotations. In the manufac- 
tured iron trade there is also a falling off from the firm tone which 
recently characterised the market. Most of the makers have still 
sufficient contracts in hand to keep them well employed, but there 
is only a small weight of new business coming forward, and where 
makers have to come into the market they are not able to main- 
tain their quoted rates, as merchants, who are tolerably large 
holders, are sellers at considerably under the quoted list rates. 

There was only a very slow business doing on the Manchester 
iron market on Tuesday, and prices, if anything, were rather 
weaker. In pig iron Lancashire makers, who have only a small 
output to offer, are able to hold to their list rates of about 39s. 6d. 
to 40s., less 24, for forge and foundry delivered equal to Manchester; 
but in other brands, where there is any competition, there is some 
slight giving way. Lincolnshire foundry iron is in some instances 
hanging upon the hands of makers and has been sold at about 
37s. 9d., less 24, delivered equal to Manchester, although this figure 
is 3d. to 9d. under the quoted rates of some of the makers. Forge 
qualities, for which there is a fair demand owing to finished iron 
makers being in many cases full of orders, remain steady at about 
37s. to 37s. 6d., less 24 delivered equal to Manchester. Good 
foundry brands of Derbyshire are still quoted at about 43s., less 24, 
delivered equal to Manchester, and on small occasional sales this is 
being got. In outside brands the continued underselling in Scotch 
and the weaker tone which is shown by makers of course has a 
depressing effect, but in good-named brands of Middlesbrough 
prices remain very firm, at 40s. 4d., net cash, as the minimum for 
delivery equal to Manchester ; but there are inferior brands to be 
got at ls. or even 1s. 6d. under this figure. 

Hematites still meet with very little inquiry in this district, as 
already indicated, and where sales are made extremely low prices 
have to be taken. Even on very small parcels not more than 
52s, 6d., less 24, delivered in the Manchester district, is being got 
for good foundry qualities, although this figure is very much below 
what most of the makers are quoting. 

In the manufactured iron trade there is very little buying of any 
weight going on. Makers, where they have still sutficient con- 
tracts on hand to keep them well employed, are holding to their 
list rates; but here and there signs of giving way are noticeable, 
and merchants are ready sellers at considerably under makers’ 
quoted rates. The average market prices are about £5 2s. 6d. to 
£5 5s, for bars, £5 5s. to £5 7s, 6d. for hoops, and about £6 15s. 
for sheets, delivered in the Manchester district. 

In manufactured steel for boiler-making purposes, which is the 
chief requirement in this district, consumers are giving out orders 
only very cautiously, as there seems to be a belief that prices will 
have to come lower. Makers are still holding firmly to £8 per ton 
for good boiler plates, delivered in the Manchester district, but 
there are second-hand lots to be bought at under this figure, and 
for the present business is only being put through for hand-to- 
mouth requirements. 

In the ironfounding branches of industry trade remains prac- 
tically in quite as depressed a condition as ever. In some instances 
founders have got more work to do, but it is only being got at 
excessively low prices, and in the heavy classes of builders’ castings 
the competition is perhaps more keen than ever. For columns 
delivered in the Manchester district, founders nominally do not 
_= under £5 vl ton, but 5s. to 7s. 6d. per ton under this 

igure has been taken to secure orders. In cast iron girder work 
there is also a similarly keen competition, and not more than £4 is 
being got for ordinary sections ; wrought iron girders, however, 
show a tendency to rather more firmness, and at £5 to £5 10s. per 
ton delivered makers are not prepared to enter into any long 
forward engagements. 

Nut and bolt makers report only a very limited demand coming 
forward, and any business which is to be got has to be taken at 
quite as low prices as ever. 

In the brassfoundry trades the high prices which are still main- 
tained for the raw material operate very prejudicially upon busi- 
ness of any weight being done. Consumers do not believe in the 
— high bee being maintained, and buy simply for absolute 

and-to-mouth requirement :. 

Messrs. W. H. Bailey and Co., of Salford, have just introduced 
a modification of their well-known recorders, specially adapted for 
colliery winding engines, and one of these has recently been sup- 
plied to the Broughton and Plas Power Coal Company. The 
recorders hitherto made by Messrs. Bailey have had drums of very 
large diameter for sensitive indicators, which has rendered them 
somewhat uncouth in appearance and difficult to affix. The im- 
provement in the new recorder consists in causing the drum to 
revolve once every two hours, and the divisions are thus only five 
minutes long. The weight of the drum, by an ingenious arrange- 
ment, assists the going of the clock, it being fixed upon a coarse 
thread screw on a small upright shaft. The diagram drops every 
two hours, and another portion is then exposed to receive the 
record for the next two hours, this being repeated until the whole 
twenty-four hours’ work is recorded. Each time the cage 
ascends or descends a record is made, and when the winding 
engine is stopped, a straight line indicates the duration 
of the stoppage, A permanent record is thus made of the 





amount of duty done, and a check upon the engineman and 
the winding apparatus generally is provided. By means of two 
miniature cages in the bottom of the case the exact position of the 
actual cages in the shaft is indicated when they are either raised 
or lowered, whilst the clock dial of course shows the time of day. 
The actuating shaft goes out on both sides to facilitate in coupling 
up the winding drum or other part of the winding engine. In 
addition to the use already stated the recorders are obviously 
available for many purposes, such as in feeding blast furnaces with 
metal; for hoist lifts where water is supplied from the town, a 
complete water meter is provided by the recorder, as given a 
certain capacity of cylinder with a known length of stroke, the 
consumption in gallons will be shown by the length of stroke on 
the diagram, whilst Messrs. Bailey’s indicator nocturnographs are 
already well in evidence as checks and tell-tales, 

A new, specially-constructed seven-roller flattening and straight- 
ening machine has just been introduced by Messrs. Rushworth 
and Co., of Sowerby Bridge, which is expressly designed to meet the 
necessities of shipbuilders in the manipulation of plates of the 
increased size and weight now generally used. As delivered to 
builders, ship-plates are mostly in a buckled condition, and 
powerfnl machinery is now required to straighten and level them 
for use. Messrs. Rushworth and Co. have constructed a macbine 
of great power for taking the buckles out of steel plates, cold, 
of any length, by 5ft. 6in. wide, and up to #in. thick. One of the 
machines has been made for the Austro-Hungarian Lloyd’s Steam 
Navigation Company, and weighs 16 tons. The machine is entirely 
self-contained, and requires but little or no foundation, as it is 
fitted on a strong bed-plate. If necessary, the machine can be 
constructed with all the gearing at one end, and if three of the top 
rollers are taken out they can be used as an ordinary set of plate- 
bending rolls. Several of the machines have been constructed by 
Messrs. Rushworth with a fire-engine attached on the same founda- 
tion plate. The firm have made a speciality of this class of 
machine, and are at present engaged in making several machines 
of a larger type than the one under notice for thicker and broader 
plates. They have also on order several machines for straightening 
plates of from in. up to fin. in thickness. 

The condition of the coal trade of this district shows no material 
change from last week. The demand for the better classes of house 
fire coals continues good, and in many cases stocks have been 
materially reduced during the past few weeks. This is, however, 
somewhat exceptional, and it is evident that if the present break 
up of the severe weather lately experienced continues it will not be 
without a very appreciable effect upon the market. For the 
present business continues fairly steady, and the output, with pits 
for the most part working at or near full time, is moving away 
pretty freely, although supplies are ample to meet requirements. 
Best descriptions of house tire coals are tirm at about 9s. per ton 
at the pit; seconds do not average more than 7s. to 7s. 6d., and 
are not quite so steady as best qualities; and the common round 
coais for house fire uses remain at 5s. 6d. to 6s. per ton at the pit. 
There is only a very limited demand for round coals for steam and 
forge purposes, and this class of fuel still hangs somewhat on the 
hands of colliery proprietors. Although the shipping demand is 
not quite so brisk as 1t was, there is still a fair amount of business 
stirring. For inland sales prices for steam and forge coals average 
about 5s. to 5s. 6d. per ton at the pit, and shipping prices for 
deliveries of good ordinary descriptions of steam coals at the High 
Level, Liverpool, or at Garston, remain generally at about 7s. per 
ton, although 3d, under this figure is being taken in some instances, 
Engine classes of fuel are moving off rather better, with perhaps 
less pressure tosell. Good ordinary descriptions of burgy average 
about 4s. 6d. to 4s. 9d. at the pit, and slack ranges from as low as 
2s, 6d. per ton for the poorer descriptions, up to 3s. 6d., 3s. 9d., 
and even 4s, in some special cases for the very best sorts. 

Barrow.—There is a quieter tone in the hematite pig iron trade 
of this district, and makers are not doing nearly so much business 
as of late; but they are still very firm, and are quoting as usual 
about 2s. per ton above the rates at which business is doing in 
hematite warrants. Sales of the latter in many cases are chiefly of 
a speculative character, but, nevertheless, they affect values in the 
trade doing between producers and consumers. Makers are still 
quoting 43s, 6d. to 44s. per ton, net, f.o.b., and they have no diffi- 
culty in getting these values for good brands. Producers of pig 
iron are very fully sold forward, and this enables them to be firm 
in their dealings with buyers. There is a large stock of iron on 
hand, but makers do not hold much. It is anticipated that if 
spring orders do not come in plentifully soon, the output of the works 
will be reduced and some of the furnaces damped down. There is still 
a marked activity in the steel trade, and rails, especially the heavy 
sections, which are quoted at £3 18s. 6d. per ton, are in good inquiry. 
There is not so much doing in steel shipbuilding material, probably 
because makers are known to be so tull of orders; but prices are 
firm at £7 for plates and £6 10s. for angles, net. f.o.b. There 
is a large output of Siemens-Martin’s steel, and in the course of a 
short time, when the extensions now going on are completed, this 
output will be doubled. On local account alone there are likely to 
be plenty of orders for this department. Billets, bars, and hoops 
are in very good demand, and blooms are in better inquiry in 
anticipation of the opening of the spring season. Engineers are 
busier both in the general and marine departments, and iron- 
founders and boiler makers are becoming busier. There is not 
much new to note in the shipbuilding trade, except the ccntinuance 
of the preparations which are being made for what is expected 
soon to prove a very yood and brisk trade in Barrow.. It is 
affirmed, but not officially, that some very good contracts have 
already been secured. There is a much better tone in Barrow and 
the Furness district generally, and there can be no doubt that 
an impetus has been given all round by the proposals and inten- 
tions of the Naval Construction and Armaments Company, 
which will take over the Barrow Shipbuilding Company’s works. 
It is more than probable that this new company will be the means 
indirectly of reviving several other industries in the town and 
district which have for some time been under acloud. The iron 
ore trade is quieter, and prices range from &s. 6d. to lls. 6d. per 
ton net at mines. The West Cumberland Jron and Steel Company 
has secured the Queensland order for rails at £4 per ton at 
Workington. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

As South Yorkshire is ruled in wages by South Staffordshire, 
there is every likelihood of ironworkers obtaining an advance in 
this district. The Iron and Steelworker’s Association have held a 
meeting at Wolverhampton, at which it was decided to instruct the 
operative representatives on the Iron Trade Arbitration Wages 
Board to apply for increased remuneration on the ground of re- 
vived trade. 1t was held that this improvement was particularly 
marked in the steel trade. Prices of iron, it was stated, had ad- 
vanced, and sheets especially had risen 10s. to 20s. per ton. Yet 
ironworkers’ wages remained the same as they had been since 1886, 
namely, 6s, 9d, per imperial ton, which was the lowest rate that had 
prevailed for many years. It was complained that at present the 
scale operated against the men when prices went down, but insuffi- 
ciently in their favour when prices went up. A resolution was 
passed calling for an alteration in this respect. It is expected that 
the operative representatives will claim at least 5 per cent. advance, 
and probably 10 per cent. On inquiry in this district, I find that 
no intimation on the subject has yet been received by the South 
Yorkshire ironworkers, ‘The change, if it comes about, takes effect 
quietly. No meetings are held; the decision of the Arbitration 
Board to advance or reduce is accepted, and the new scale comes 
into operation. How comes it that in coal it seems impossible to 
make such a sensible arrangement ! . 

Sir Henry Watson, D.L., J.P., who has been deputy-chairman of 
Messrs. Charles Cammell and Co., Cyclops Steel and Iron Works, 
has Leen appointed chairman of the board, and Mr, Alexander 
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Wilson, managing director, has succeeded to the vice-chairman- 
ship. The yacancy at the head of the board was caused by the 
death of Mr. Thomas Vickers,of Manchester, the gentleman who rose 
from the ranks to become one of the merchant princes of the 
north. To the day of his death he wore on his watch-chain a half- 
sovereign to which a tale was attached. It was the first half- 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE Glasgow pig iron warrant market has again been very flat 
this week. There is no feature in the state of the iron trade at 
present to attract speculators, and the amount of business has con- 





sovereign he earned, and he cherished it as a proud px 

Messrs. Ibbotson Brothers and Co., Globe Steel Works, Sheffield, 
one of our oldest and best industrial concerns, is about to undergo 
a change. A London syndicate has offered terms of purchase, 
which are submitted to the shareholders for their consent. The 
company was formed in 1872 with a capital of £120,000 in £100 
shares, of which £80 was called up. Messrs. Ibbotson guaranteed 
a dividend of 10 per cent. for five years. After that the satisfac- 
tory average of 74 per cent. has been maintained. The share- 
holders are now offered for each £80 in the present company £75 
in cash and a share in the new company for £12 2s. 9d., making 
together £87 2s. 9d. The capital of the new company is fixed at 
£135,000, and Messrs. Ibbotson make steel of all kinds, steel 
forgings, axles, railway springs, hand-cut files, saws, edge tools, 
coupling buffers, fastenings, and other railway material. Two 
specialities are famous in the railway world—Mr. Alfred B. Ibbot- 
son’s patent steel lock nuts and steel fish-bolts, and Mr. George 
Turton’s patent wrought iron buffer. 

South Yorkshire coalowners keepa vigilant eye on the proposed 
amalgamation of the Hull and Barnsley Railway and the Midland 
Railway companies. Practically they have come to an understand- 
ing that unless they are guaranteed the present rates for the 
carriage of coal, they will oppose the Bill. If the Midland Railway 
—with which the question practically rests—concedes this point, it 
is hard to see how it can resist lowering its rates for fuel to 
London, and this at once affects the other large companies, 
Northern coalowners—Durbam and Newcastle—look on this con- 
tingency with realalarm. Their hopes were that the acquisition of 
the Hull and Barnsley by the Midland Company would mean the 
end of the favourable rates by which Yorkshire coal reached Hull, 
and thus gave them vigorous competition in the London and other 
markets, 

Mr. A. M. Chambers, managing director, Messrs. Newton, 
Chambers, and Co., Thorncliffe Lronworks and Collieries, addressed 
the Hoyland Common miners on Monday. He said that the coal 
and iron trades had not improved very much. His firm had con- 
tinued to send an increased quantity of coal to market, but the 
average price was less than at any time since 1871. The total out- 
put of coal, however, was decreasing. The production in 1886 
showed a falling-off of several millions of tons on 1885, and he 
feared when the statistics for 1887 appeared further decrease would 
be shown. This was undoubtedly due to the strike and increasing 
economy practised by consumers of fuel. He regarded the condi- 
tion of the iron trade as very critical, owing to the revolution in 
the manufacture of steel. Of course, steel could be produced with 
half the quantity of fuel needed to make iron, and as the former 
was stronger and better adapted for the general purposes of trade, 
iron failed to keep its position in the construction of ships, boilers, 
bridges, and other works which were at one time wholly made of 
iron. Referring to the future, he said prices could not per- 
manently rise until the enormous stocks of pig iron in Scotland and 
the North of England were disposed of. Undoubtedly a European 
war—if this country kept clear—would be of immense value to us, 
and cause trade to go up by leaps and bounds, but that was a con- 
tingency which he hoped would not occur. 

Messrs. Newton, Chambers, and Co., Thorncliffe, have secured 
the contract for the supply and erection of a large cast iron gas- 
holder tank, with telescope gasholder, for the Skipton Gas Com- 

ny. The total weight will be about 500 tons. 

The Trade Marks and Designs Committee, who expect to close 
their deliberations this month, are of opinion that the Merchandise 
Marks Act is working admirably, and their report is expected to 
contain a recommendation to the Government to endeavour to 
induce the colonies to adopt similar safeguards, and to bring 
diplomatic pressure to bear on foreign Governments with the same 
object. It is anticipated that the report will further recommend 
that the system of registering Sheffield goods be extended to all 
branches of the hardware trade. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market held at Middlesbrough on Tuesday last was well 
attended, and the tone was decidedly better than for some time 
past. The improved feeling is probably due, in some measure, to 
the ironmasters’ returns for February. These are more favourable 
than was expected, there being a substantial reduction in stocks, 
Considerable inquiry for forward as well as for immediate delivery 
was experienced on Tuesday, but merchants were much less eager 
to part whith their iron than they have recently been. For prompt 
delivery of No. 3, g.m.b., ead yes quoted was 31s. 6d. per ton, 
and nothing could be obtained for less. For April and May 
delivery consumers offer 31s. 9d. to 32s., but sellers would notcon- 
tract. They have a strong belief that they will do better when 
the shipping seasoncommences. Forge iron is offered by merchants 
at 30s. Yd. per ton, but makers will not accept less than 31s, 

Stevenson, Jacques and Co.’s current quotations :—‘‘ Acklam 
Hematite,” Mixed Nos., 45s. per ton; “ Acklam Yorkshire,” Cleve- 
land, No. 3, 35s. perton; ‘“‘ Acklam Basic,” 35s. per ton; ‘‘ Refined 
Iron,” Hematite and Cleveland, 65s. and 55s. per ton ; “ Chilling 
Iron,” 55s. to 60s. per ton, net cash at furnaces. 

There is not much movement in warrants at present. Prices 
are, however, somewhat firmer, most holders asking 31s, 3d. per 
ton. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store was on Monday last 332,706 tons, representing a decrease 
of 1423 tons for the week. The aggregate decrease‘during February 
was 13,686 tons. 

The shipments of pig iron from the port of Middlesbrough for 
the present month continue to proceed very satisfactorily, 11,915 
tons having left up to Monday night, against 9354 tons in February, 
and 5290 in January, corresponding periods being compared. The 
total quantity exported last month was 66,890 tons, the chief 
destinations being :—To Scotland, 28,975 tons ; Wales, 6924 tons ; 
Holland, 8439 tons; Belgium, 5390 tons; France, 2640 tons ; 
Sweden, 2940 tons, and to Japan, 2275 tons. The shipments of 
steel amounted to 15,569 tons, or 17,846 tons less than during 
January. The quantity sent to India only reached 10,968 tons. 
Of manufactured iron, 20,416 tons were shipped, whereof 4421 
tons went to India, 4511 tons to South America, and 3126 tons to 
Ja 

The ironmasters’ statistics for February show that ninety-six 
furnaces were in blast at the end of the month, which is one more 
than at the beginning, and six more than at a corresponding 
date last year. The total quantity of pig iron of all kinds pro- 
duced was 204,659 tons, being 12,179 tons Jess than during 
January. The aggregate stocks were 628,142 tons, which represents 
a decrease of 16,139 tons. 

There has been a serious dispute between employers and em- 

loyed at Messrs. Bowes and Co.’s collieries in the county of 

urham. This has involved the usual incidents of men absenting 
themselves from their work, summonses before the county police- 
court, and orders to pay damages and costs. On Saturday last the 
police visited the houses of fifty or sixty miners at the Felling, 
accompanied by a licensed valuer and pis clerk. The amounts 
due from the men were demanded and refused. Various articles 
of furniture were then marked, and notice was given that sales 
would take place unless the money was paid within a certain 
number of days. These operations seem, however, to have had the 
desired effect, for the men have since decided to return to their 
work, and to pay the amounts demanded of them. In return the 


employers are understood to have cancelled the proceedings. The 
dispute is not yet settled in detail, but it is understood that it will 
be in the course of a day or two. 





quently been exceptionally small. Inquiries from abroad are 
few and unimportant, but it is expected that orders from Canada 
and elsewhere, usually received in the spring, will not now be long 
withheld. The past week’s pig iron shipments were very small, 
being only 4275 tons against 7220 in the same week of 1887, 

There is no change in the number of furnaces in blast, except 
that one at Langloan Ironworks has been taken from ordinary iron 
and put to the manufacture of hematite. Upwards of 2000 tons of 
pigs were placed in Messrs. Connal and Co.’s Glasgow stores in the 
course of the week. The current output is now so much larger 
than actual requirements that a curtailment of it is being spoken 
of as probable, if there is not soon a revival in the demand. 

The values of makers’ pigs are as follows :—Gartsherrie, f.o.b. 
at Glasgow, per ton, No. I, 45s., No. 3, 42s.; Coltness, 48s, 6d. and 
42s, 3d.; Langloan, 46s. and 42s. 3d.; Summerlee, 48s. 6d, and 
42s, 3d.; Calder, 47s, 6d. and 41s.; Carnbroe, 41s, and 39s. 6d.; 
Clyde, 45s. and 41s,; Monkland, 41s. and 39s.; Govan, at Broomie- 
law, 40s, 6d. and 38s. 6d.; Shotts, at Leith, 46s. 6d. and 44s.; 
Carron, at Grangemouth, 53s. and 43s.; Glengarnock, at Ardrossan, 
44s, 6d. and 40s. 6d.; Eglinton 39s, 6d. and 38s, 3d.; Dalmelling- 
ton, 40s, and 38s, 6d. 

The shipping department of the coal trade has been restricted in 
amount to some extent in consequence of a scarcity of vessels. 

The colliers of Fife have this week all returned to the pits, after 
being idle for three weeks. The cause of the dispute was a reduc- 
tion of 10 per cent. in wages. Asa justification for the reduction, 
the colliery owners pointed to the slackness of trade, and the great 
accumulations of coals at the pits. The colliers resolved to take a 
—e holiday, in the belief that the demand would be im- 
proved by restriction. Shippers declined to take the coals out of 
the bings, but went to other ports for supplies, The employers, 
disappointed on this account, determined not to allow the poi vin) 
to enter the pits at the expiry of the fortnight, but locked them 
out for an additional week by way of punishment, and the result 
has been that both parties have suffered. The miners have lost 
three weeks’ pay, and have been obliged to accept the reduced 
wages as well, and they have also had the lesson taught them 
experimentally that district restriction is worse than useless, 





WALES AND ADJOINING COUNTIES. 
(Frem our own Correspondent.) 

Ir is stated that a large proportion of the Taff Vale shareholders 
have signed against the amalgamation with the Bute Docks. 

Cardiff has added another to her line of coal steamers. This is 
the Sabalva, built at Newcastle-on-Tyne for J. H. Williams, of 
— She started on a trial trip this week with 2400 tons of 
coal, 

The coal trade generally has been very good of late. The prin- 
cipal coalowners say that in the matter of quantity they can find 
no cause of complaint, but that in regard of price, there is ample 
room for improvement. The best steam coal is quoted at 9s. 3d., 
Cardiff ; bunkers, 8s. 6d.; good dry coals at 8s, 3d.; and Mon- 
mouthshire coals, 7s. 9d. to 8s. House 8s. 3d., small house 6s. 9d. 
The rivalry with Monmouthshire coal is keenly felt in Cardiff, and 
is steadily on the increase. So far the Glamorganshire collieries 
meet all demand, but let there be a little flagging, and the Mon- 
mouthshire coals would be poured in. 

Additional sinkings are going on at Ynysybwl, and are con- 
templated at Primrose Collieries, Swansea. Rareens sinking 
is progressing well. The new sinking of the Dowlais Company in 
the Taff Vale is still in abeyance, but a start may be seen as the 
spring advances. Engineers will appreciate the difficulties of the 
undertaking when they know that the spot selected is the centre 
of the basin, and the difficulty with the water is certain to be 

t. 


great. 

Last week was a busy week at Cardiff, close upon 180,000 tons of 
coal having been despatched forei 

Swansea, too, showed a good deal of hopeful business both in 
exports and imports. The past week was one of exceptionable 
activity. The coal despatched was 35,313 tons, patent fuel 3713 
tons, and 57,433 boxes of tin-plates. The imports included 3505 
tons of pigs and 460 tons of tin bars. 

In tin-plate Swansea has also been fully occupied, and this week 
steamers are loading for Philadelphia and Baltimore, and others 
are expected for New York, Leghorn, and for Lisbon. Prices are 
fairly maintained for best brands. In the case of some kinds sales 
have certainly been effected at 13s. 9d. and 13s. 104d. Siemens 
best are at 14s. 6d., secondary brands are selling at 14s, 3d., and in 
a few cases at 14s. There is no disguising the fact that makers 
have been found to abate slightly, but only for short periods, as a 
fortnight to a month. 

This slight fall from late quotations is due principally to the un- 
certainty of the future, as well as tothe needs of the present. The 
probable effect of the exemption of tin-plates from the American 
tariff was keenly discussed on ‘Change, Tuesday. The prevailing 
opinion was that present trade would not be benefitted. Buyers 
will make vigorous efforts to lower prices, and it is likely com- 
petition will be greater. 

Thanks to the activity in the tin-plate of Monmouthshire and 
Glamorgan, the leading steel works are kept busy. For rails the 
demand is only moderate, makers quote £4 2s. 6d. heavy rails, but 
sales have been made at £4. This week news reached the Welsh 
works of still more vigorous operations than the North of England, 
rails are there quoted at £3 18s. 6d. 

Clearances have been small this last ten days, but principally on 
account of the weather. Newport coasting is improving, and work 
there generally is good. 21,925 tons of coal left coastwise last 
week. 

The copper syndicate operations have begun to tell upon work at 
Swansea, and output is a good deal limited. 

I regret to record the death of Mr. Yeo, M.P. for Gower division of 
Swansea, Glamorgan. He was an excellent business man, a partner 
in several important collieries with Messrs. Cory and others. 

The death is announced also of Mr. C. Page, assistant engineer, 
Taff Vale Railway. Mr. Page contracted a cold while carrying out 
the Roath Junction, and succumbed. He was a valuable aid to 
Mr. H. O. Fisher. 

The well-known Waddle Works, near Llanelly, are to be sold 
next week. This is where the ventilating fan was made that has 
been freely adopted in Wales. 

The Ebbw Vale colliers have started a movement to secure a 
Monday’s holiday once a month. As this is detrimental to the 
collieries, some of the men have been yong against and fined 
for leaving work without notice, and more proceedings are in 
abeyance. 








NOTES FROM GERMANY. 
( our own Correspondent. ) 

THE iron markets maintain their former firmness, and confidence 
reigns all along the line. The demand, though in some articles 
exceedingly brisk, remains within normal bounds at present, and this 
helps to give the market confidence; and, no doubt, the trade will, 
as time goes on, keep expanding in a healthful manner. There can 
be no question about it that the conventions, so far, have greatly 
assisted to keep the iron markets in this steady normal con- 
dition, beause they leave so little room for the manipulations of 
buyers and sellers ; in fact they deaden speculation, whether for 
the good of the majority or not time will reveal, when either the 
knell of the conventions will be sounded or they will continue 
triumphant. As regards the steadily my ge demand, above 
one hundred and ten million marks are to be devoted to railway 
expansion in the current year, the greater portion of which sum 





will fall to the share of the steel and ironworks, besides the 
twenty millions of marks out of the great military loan, so that 
a considerable amount of work is certain from these two quarters 
alone, whatever increase legitimate trade or speculation may 
bring, when once a prospect of peace has been definitely assured, 

The reports from Silesia continue good ; both the blast furnaces 
rolling mills, and other branches of the iron business keep working 
on steadily with a sufficiency of orders at remunerative prices, 
An arrangement has been come to between the Silesian and 
Rhenish- Westphalian hoop mills to continue their combination 
during the second quarter of this year, as regards their common 
action in the Baltic Provinces, and the former list price has been 
raised in consequence M, 24 p.t. 

The iron ore trade of the Siegerland, of the Rhenish-West- 
phalian district, keeps very brisk, with firm and rising prices, on 
account of the high figure asked for imported ores, + 9°50 to 
14°20 are the lowest and highest quotations for raw and calcined 
steel stone, and 2 to 2°30 p.t. for Luxembourg minettes, in 
which latter the sales are large and the prices remunera- 
tive. The pig iron trade in every sort keeps very active, 
For the second quarter it is difficult to place any order 
at all, and contracts for the third are being negotiated, 
and of stocks there is scarcely any question. Spiegel is 
exceedingly firm in price, partly caused by dearer raw mate- 
rials and partly by very good and constant demand for 
domestic and foreign consumption. The sales bureau can with 
difficulty supply the demands made upon it, and is engaged to the 
end of July, and possesses hardly any stock to fall back upon, 
The price of spiegel is M. 59 to 60 p.t. at works for the lower 
grade of 10 to 12 p.c. Mn. Forge pig continues as firm in 
price, and the demand as active as ever. The scarcity of tho 
raw materials and bareness of stocks has caused the price for 
forward contracts to rise, and some are already entered into 
till August. Best brands are noted M. 52, some works ask 53; 
Luxembourg remains unchanged, but firm at 40 p.t. at works, 
Foundry pig moves off well at M. 1, 54, 57 for the bese numbers, 
which is cheerfully paid by buyers. Bessemer continues in the old 
groove, both for sale and demand, at the former price of 52 to 54, 
some qualities reaching 55 and 56; while the demand for basic 
keeps continually increasing and the price advancing, which now 
stands at 45 to 46 at works. The production of pig iron for Janu- 
ary instant, Luxembourg, was 346,962 t.; of forge pig and spiegel, 
177,321 ; Bessemer, 31,213 ; basic, 102,779 ; and foundry, 45.619. 
In January, 1887, the total output was 293,879 tons, As concerns 
the manufactured iron trade it is not in what may be called a brilliant 
condition, bar iron especially, as the raw materials are too expensive 
in eomparison to those of the finished iron, which must be kept 
down ata certain moderate figure to avoid competition, for instance, 
against England. At the free ports of Hamburg and Bremen the 
works are free till the lst October to act outside the rigid limits of 
the convention, but still a minimum price of M. 108 p.t. at Ham- 
burg has been fixed solely to keep English iron out. Then again 
the export business has declined to almost nil, the remedy here 
proposed to counteract this being that the crude iron smelters 
should sell their pig iron to those mills and forges which are in the 
habit of exporting wrought iron at a reduced price, which wou'd 
clearly be nothing else than an export bounty. The domestic 
demand is called satisfactory by makers, but here again in 
reality there is much to be desired. The sales bureau has 
managed, so far, to get rid of its stint to within one-fifth of the 
quantity for the first quarter of this year, but that is all; and it 
must be borne in mind that the mills could turn out double what 
they are at present doing in a general way. In other words, the 
convention has placed four-fifths of half the output capacity; yet 
in the face of this a rise in price has been some time talked about, 
and, it is reported, was really carried out at the meeting a day or 
two ago, amounting to M. 24 p.t. Again the constitution of 
another new rolling mill company is announced on the Rhine, in 
spite of the position of this branch as above shown. Bars were noted 
M. 125°50 to 125, but since the rise will be 12750 list price for the 
future; angles, 132°50. Hoops are inveryactivedemand at 137°50 to 
140, and the two sets of conventions, Silesian and Rhenish, have joined 
issue again during the second quarter, Boiler, tank plates, and 
sheets are all tirm in price at M. 105, 145, and 150 res tively; 
mild steel thick plates, 135 to 145 p.t.; and the demand is mode- 
rately good for all sorts. The Hoerde Company has secured the 
order from the Vulcan Company for about 8000 tons of plates for the 
two mail steamers of 6000 tons each now building by the latter com- 
pany. The journals are very proud over this, because the Bremen 
Ship Company usually ordered its vessels in England. Eight mil- 
lion marks is the value of the shipbuilding job. It would 
appear that the act of tyranny, proposed to be brought 
to bear upon those steel mill owners still without the 
ring, mentioned last week, is not so easy of fulfilment as 
was so windily proposed, inasmuch as ten to a dozen steel 
works must first be brought to one mind before its execution 
could take place, and this would scarcely be possible. This again 
shows that these conventions must always be looking out for and 
preparing for squalls, yet hardly a meeting takes place here 
wherein such conventions are not recommended for adoption by all 
other countries. Of wire rods there is nothing fresh to report, 
but as prices have gone up 14 dols, in America, the trade is living 
on expectation from that quarter. The works have still ‘nape d to 
do, but new orders to replace old ones worked off would be agree- 
able. They are noted M, 121 in iron and 120 p.t. in steel, common 
quality, steel billets 135, drawn wire in iron 135 to 145, in steel 
135 to 140, Latterly the wire nail trade has evinced great activity 
and foreign orders have come plentifully to hand, the price being 
165 p.t. Rivets are quoted 17/5 to 180, light rails in steel up to 
115 p. t., all prices for inland sales, at works, Ata tendering for 
the State Railroads in Wurtemberg, 20,000 steel sleepers, about 
1000 t. were offered as lowest price of M. 131 p. t. at Heilbron, 
equal to 122 at the works in Westphalia, while other offers were 
3 to 4 marks higher. The mechanical and constructive shops are 
now all satisfactorily engaged and some exceptionally so, 

In view of the railway tariff question either on for discussion or 
likely soon to be in Parliament, it will not be uninteresting to give 
the present rate of freights to the sea ports paid by our German 
competitors, From the wharves on the Rhine and Rhur, therefore 
from the Rhenish-Westphalian iron centres, the last of 2000 kos. 


costsin Dutch florins=1s, 8d. for iron, rails, sleepers, and wire rods to 
Rotterdam 2°25fi., Amsterdam 3°00 fl., and Antwerp 3°00fl = 
2s. 6d. a ton for the highest freight. As to some extent connected 


with the above, the average wages received by the workmen 
engaged in the ironworks was in 1887 M. 65°67 per month, 63°59 in 
1886, and 61°40 in 1879, while that of the workmen in the machine 
and constructive shops was 67°66 in 1887, 67°59 in 1886, and 63°47 
in 1879. These figures are authentic and emanate from the yearly 
report of the Iron and Steel Masters’ Association, But this 
does not cover the whole labour account, because the works 
are bound by law to pay heavily to the workmen’s sick clubs 
attached to each establishment, which generally amounts to 
50 per cent. of the men’s subscriptions, and will be very 
much more so soon as the obligatory law to pension off old and 
invalided workmen comes into operation. To give an instance, 
the Bochum Steel and Iron Company has paid within the 
last ten years in sick fund subscriptions and other ways for the 
benefit of its workpeople—exclusive of the invalid pensions not yet 
in force—1# million marks, which, be it remarxed, makes a large 
hole in the dividends paid in the same period, which were 7} 
millions. Other works have paid in like proportions, With such 
freights and labour here and preferential freights from the ports 
in England, it may be wondered at how ever land manages to 
compete abroad at all; nor can it be considered astonishing that 
certain articles can be delivered to the Midlands from this country 
as cheaply as they can be manufactured there. The astonishing 
thing is that England can and does compete, in spite of no Tech- 
nical Education ‘Bill. In a year or so the mines, again, will pay no 
more Government royalty ; but even then it may be safe to pro- 
phesy that England will be able still to compete as now, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 22nd. 

Tur event of the week ‘is the collapse of the 
anthracite coal strike in Kastern Pennsylvania. 
So far only one region—the Schuylkill—has re- 
sumed, but it is probable that resumption will 
take place in the other striking regions. The 
striking has been badly managed by the miners. 
The Wyoming region was overstocked with 
striking miners from other regions, and their 
refusal to strike was the cause of the resumption 
in the region which has been idle for six weeks. 
he increased production of coal will necessarily 
reduce prices and enable all the idle furnaces and 
manufacturing establishments, which have been 
dependent upon anthracite fuel, to now resume. 

The production of pig iron has fallen off 16,000 
tons per week within two months, and there is no 
reason why the deficit should not be overcome. 
‘here is a downward tendency in the iron market 
all through. No, 1 foundry iron is selling at 
2idols.; No, 2, 19dols.; grey forge, 17 dols.; 
foreign Bessemer, 20dols.; American Bessemer, 
18dols.; steel rails, 31°50 dols, to 33 dols.; bar 
iron, 1°75 to 2c.; nails, 1°90 dols. to 2°10 dols.; 
coke, 175 dols, per ton at ovens. The Western 
iron markets show some signs of vitality. The 
Louisville market is steady. At Cincinnati buying 
is fairly active. At St. Louis manufacturers re- 
strict their purchases to actual requirements. 
In Philadelphia nails are 2 dols, for car load lots. 
At New York several inquiries have recently 
been made for steel rails, 

Railroad builders are rather slow, knowing that 
the mills have but few orders on hand, and can 
fill requirements more pote than a year ago, 
when they were oversold from 600,000 to 800,000 
tons. Scotch iron is dull, English spiegel is sold 
at 27°50 dols, for 20 per cent. Old rails are 
22dols, to 23dols. for tees. Double-heads are 
23 dols. to 23°50 dols. The tin-plate market has 
been quiet all the week, and nothing but a decline 
in tin will bring about any activity. Only a few 
transactions have taken place in copper. It is 
the general belief that the Calumet and Hecla 
company has gone into the combination. The 
exportation of copper continues heavy. The 
figures this year to the 15th are 16,278,612 lb. of 
retined, against 849,928 lb. for same time last year. 
The exports of copper matte and ore this year 
are 11,103,928 Ib., against 445,100 lb, for the same 
time last year. Lead is strong and quite active, 
but it is due largely to the action of speculators 
who anticipate a further upward tendency. 
Spelter is 5°30. Advices from Pittsburg to-day 
show that prices of crude and finished iron are 
weaker, Steel rails are 32dols. ; billets, 28°50 dols. ; 
old rails, 24dols. T'wenty-tive per cent. of the 
Connellsville coke production is thrown off on 
account of the inability to carry coke, on account 
of the blockade, There is an abundance of 
money in all Eastern financial centres, and asa 
result a good many new enterprises that will em- 
ploy labour and large quantities of material will 
ye undertaken early in the spring. 








NEW COMPANIES. 
THE following companies have just been regis- 
Pn I J 





Adamant Cement Company, Limited. 


This company was registered on the 23rd ult., 
with a capital of £50,000, in £10 shares, to acquire 
the og rights for the United Kingdom and 
the Isle of Man of the International Adamant 
Association of Syracuse, New York, for adamant 
wall plaster and cement. The subscribers are:— 


Shares. 

mg Tailby, Birmingham, timber merchant.. .. 50 
F. H. Cartland, Birmingham, brassfounder.. 50 
ti. Martin, Birmingham, architect, &c. 50 


J. Bassett, Birmingham, modeller and plasterer 75 
H. A. Bassett, Birmingham, modeller and plas- 


terer.. <6) 0a: ae 
W. Deubleday, “Birmingham, architect... o © 
J. H. Cartland, Birmingham, brassfounder .. eo ae 


The number of directors is not to be less than 
three, nor more than seven; qualification, 250 
shares; the first are the subscribers denoted by 
an asterisk. The remuneration of the board is to 
be £250 per annum, with an additional £100 for 


every 24 per cent. over 10 per cent, paid to the 
shareholders. 





Bournemouth Electric Light and Power Company, 
Limited, 

This company was registered on the 23rd ult., 
with a capital of £4000, in £5 shares, to supply 
electric light and power in Bournemouth and 
neighbourhood, The subscribers are :— 


F. J. Bright, Bournemouth, bookseller. . 

J. Donkin, Bournemouth, architect 

J.J. Allen, Bournemouth, house furnisher.. 

H. Hammond, Bournemouth, draper . 
.G. Nunn, Bournemouth, physician 

C. P Fippard, Bournemouth, confectioner . 

J. 8. Helyer, Bournemouth, architect, &c. 


Most of the regulations of Table A apply. 


Shares. 


ee et et te 





Barrett and Elers, Limited. 


This company was registered on the 28th ult., 
with a capital of £80,000, in £5 shares, to acquire 
the businesses curried on at 268, South Lambeth- 
road, by the firm of Barrett and Elers and the 
Florentine Company, and to trade in Lionite and 
Florentine goods, glass and other bottles, and all 
kinds of stoppers and fastenings used by brewers, 
bottlers, and for makers of jams, pickles, pre- 
served foods, inks, &c. The subscribers are :— 

8 


*G. F. Wills, Crewkerne, Somerset, saatngpel 1 
*C. G. Elers, Crewkerne, merchant. . 1 
*E. 8. Crick, Putney, accountant oo oe 1 
"J.J. Varley, Merton, engineer... 4 6s 1 
H. J. Barrett, Menival, North Dulwich?) 2! 1 
*H. Barrett, Menival, North Dulwich, merchant 1 
W. Eugene de Lorme, 34, a road, Stockwell, 
accountant .. 


The number < parva is wn to ™ en than 
three, nor more than seven, the first being the 
subscribers denoted by an asterisk ; qualitication, 
100 shares. The company in general meeting 
will determine remuneration, Mr. Henry Barrett 
is appointed managing director for five years, at 





a salary of £500 per annum, and also 10 per cent. 
of the net profits after payment of 8 per cent. per 
annum dividend, 


Castlecary Fire Clay Company, Limited. 
This company was registered on the 24th ult., 
with a capital of £10,000, in £5 shares, to acquire 
deposits of fire-clay, coal, limestone, &c., at 
Castlecary, county of Dumbarton, N.B. The 
subscribers are :— 
Shares. 
*J. M. Lauchlan, Middlesbrough, colliery agent. . 1 
*A. Weir, Bonnybridge, Scotland, colliery owner 1 
J. G. Chapman, Middlesbrough, colliery owner .. 1 
*C. T. Watson, Middlesbrough, contractor .. .. 1 
*J. Noble, Middlesbrough, st.el works a 1 
G, Grabison, Stockton-on-Tees, coal agent 1 
F. Campling, Middlesbrough, clerk 1 


The number of directors is not to be hie than 
five, nor more than seven; qualification, fifty 
shares; the first are the subscribers denoted by 
an asterisk. The company in Fag 0 meeting 
will determine remuneration. . Alex. Weir is 
appointed managing director as long as he is the 
actual owner of 400 shares. Mr. Weir's salary i is 
to be £300 per annum, to be increased to £500 in 
any year in which £10 per cent. dividend is paid. 


Explosives and Ammunition Manufacturing and 
Testing Works, Limited, 


This company was registered on the 28th ult., 
with a capital of £10,000, in £1 shares, to esta- 
blish a laboratory and all necessary works, in the 
United Kingdom or abroad, for scientitic and 
other experiments for discoveries and improve- 
ments in guns, ammunition, and explosives of all 
kinds. The subscribers are: 


W. H. Breffit, 18, St. Dunstan’s-hill 

R. Booth, 50, Mare- street, E., architect.. 

R. Davey, 12, Buckingham: street, Strand, jour- 
nalist . 1 

M. Vinning, "33, ““Alexander = road, ‘Hornsey, 
assistant paymaster .. 

» &. Allen, C.E., 11, Cheyne- -walk, Se 
ol. Higgs, ll, Great George's-street, solicitor . 
5 'T. Roe, 17, Bristol- evmens Maida —_ engi 

neer and electrician .. 


The number of directors i is s not to be lees than 
three, nor more than seven; the subscribers 
appoint the first; qualitication, fifty shares, 


am, 


ee 





Gas Patents Syndicate, Limited, 

This syndicate was registered on the 28th ult., 
with a capital of £25,000, in £5 shares, to acquire 
patented inventions relating to the manufacture 
of water oil gas, made from hydrocarbon oil, 
steam, or other processes. ‘The subscribers are: 

Shares. 
C. Monckton, C.E., Pinner.. 1 


M. M‘Cubbin Bruce, 220, Upland-road, "Kast 


Dulwich, accountant.. 1 
A. Scrivenor, The Green, ‘Southgate, ‘draughts- 
man 1 


A. Skingley, 40, Great Hermitage-street, E., 


cler i a ae ee re ee re ee 1 
W. RK. Hewett, 18, Courtfield-gardens, South Ken 

sington .. 1 
C. T. Park, Westcombe Park, Kent, accountant. . 1 
H. R. Aniustrong, 3, Great Winchester- street, 

merchant .. 1 


The number oe Prenirannny is suet to be lose than 
three, nor more than seven; qualification, fifty 
shares, ‘he company in general meeting will 
determine remuneration. 





Gulcher (New) Electric —, and Power Com- 
pany, Limited. 

This is a reconstruction of the Gulcher Electric 
Light and Power Company, Limited. It was 
registered on the 28th ult., with a capital of 
£70,000, in £1 shares. The subscribers are :— 

Shares. 
*Lieutenant-Colonel W. H. Hornsby- ws 12, 

Prince s-gardens, W . se oe 
*Daniel de Castro, Mortlake, barrister .. 

*Wm. Wallace, + 27, Old Broad-street, architect 

*R. Pryor, 79, Gracechurch- street, nerchant 

“Ww, Grewing, 14, Austin Friars, merchant . 

*G. T. Lioya, 40, Hogarth- road, south Kensing- 
ton, newspaper proprietor oe 

*Gustav Binswanger, 5, Great st. Thomas 

Apostle, manufacturer of electrical apparatus 
*H. Lane, Palmerston- a rw ~~ 

neer. 

The number of divestecs | is not to be leas than 
three, nor more than eight; the subscribers are 
the first; qualification, fifty shares; remunera- 
tion, £750 per annum, or such larger sum as shall 
be equal to 10 per cent. of the annual net profits, 
not exceeding £1500 per annum. 


et et 


—_ = 





Paper Fibre Company, Limited. 

This is a reconstruction of a company in liqui- 
dation of the same title. It was registered on 
the 28th ult., with a capital of £600,000, in £20 
shares. The subscribers are :— 


C. Morgan, 60, 
tioner .. . 

A. Domeir, 13, ‘St. Mary- -at- hill, “merchant .. |. 

F, Lennig, 68, Upper Thames- street, merchant . 

C. D. Mears, Darttord, straw pulp manufacturer 

W. Mirkin, Dartford *.. 

8. K. Spalding, South Darenth, Kent, Paper 
manufacturer... 

J. O. Chadwick, 24, Budge- row, ‘chartered ac- 
countant .. 

The subscribers are to appoint the first “direc- 
tors; remuneration, £100 each, and a sum equal 
to 5 per cent. on the amount of the net protits 
available for distribution in each year; qualifica- 
tion, twenty-five shares. 


Sha 
Cannon-street, wholesale sta- 


a 





Percival Everitt Manufacturing Company, 
imited. 

This company was registered on the 22nd ult., 
with a capital of £15,000, in £10 shares, to carry 
on in all branches the business of engineers, and 
to manufacture all articles pursuant to inventions 
and patents of Percival Everitt, of 10, Southwark 
Bridge-road, The subscribers are :— 


+= K. \ smaing Union Dock, 

ui 

*R. a. ‘fletcher, Union Dock, 
builder .. 

W. G. Wilshaw, Union Dock, 
builder 

H. M. Fletcher, Union “Dock, 


Shares. 
Limehouse, ship- 


“Limehouse, ship- 
“Limehouse, ship- 
‘Limehouse, ship- 
builder .. x, ww! ee 1 
G. Poore, C.E., 49, ‘Queen Victoria street... 1 
G. H. a 36, Sey lla-road, Peckham... .. 1 
*R. Edwards, C.E., Gleneldon-road, Streatham.. 1 


The first directors are the subscribers denoted 
by an asterisk, and Mr, Percival Everitt. 





** Shaftesbury” Automatic Safety Lamp Com- 
pany, Limited. 
This coinpany pro to take over the busi- 


poses 

ness and undertaking of the Shaftesbury Safety 
Lamp Company, Limited, carried on at 1, Holborn 
Viaduct. It was registered on the 28th ‘ult., with 
a capital of £100,000, in £5 shares, The sub- 
scribers are :— 


8 
E. Phillips, 1, Holborn Viaduct, lamp and oil 


merchant . 1 
H. Sillitoe, 1, Holborn Viaduct, of eee 1 
*E. Cordrey, "208, Long-lane, E. a. . 1 
J. R. Ellerman, 10, Moorgate- -street, ‘chartered 

accountant . so ee 1 
W. H. Sharpe, Croydon, shorthand writer .. 1 
G. Parrott, 12, Reighton-road, Sy ae solicitor 1 
H. Bullock, 113, St Thomas-road, clerk 

The number of directors is not to he sai than 
two, nor more than seven; qualification, sixty 
shares; the first are Messrs, C. E. Howard Vin- 
cent, C.B., M.P., Walter Bird, H. C. Montgomery, 
J. J. Hamilton, and E. Cordrey; qualification, 
sixty shares or £300 stock ; remuneration—chair- 
man, £150 per annum; each director, £100 per 
annum, 





Ship Canal Lock Company, Limited. 


This company was registered on the 28th ult., 
with a capital of £300,000, in £10 shares, to 
acquire patent rights for the United Kingdom, 
America, Canada, France, Germany, Russia, and 
elsewhere, granted in respect of certain inven- 
tions of Albert Livingston Blackman, relating to 
improvements in canal locks, ‘lhe subscribers 
are :— 

Shares. 
*A. L. Blackman, Hotel Victoria, engineer .. 1 
*C, W. Rogers, Gondhurst, Kent, merchant 1 
*W. Trotter, 24, Princes-gardens. 4 ames 1 
8. N. Dimbleby, Windsor Villa, Dulwich ic ae 1 
H. T. Pollock, 12, Cumberland-terrace, N.W. 1 
E. T. Booth, 49, Arlingford-road, Tulse-hill.. . 1 
J. KE. Wood, 16, Matharn-grove, East Dulwich .. 1 

The number of directors is not to be less than 
three, nor more than ten; qualification, fitty 
shares. ‘The first three subscribers are the first 
directors; remuneration, £2000 per annum, and 
in addition 10 per cent. of the excess of profits 
remaining after payment of 10 per cent. per 
annum dividend, provided that the maximum 
under this head be £500 per annum to each 
director, 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents, 


Application for Letters Patent. 


*.* When Bs have been ‘“‘communicated” the 
name and address of the communicating party are 
printed in italics, 


24th February, 1888. 


2739. Gas-BuRNERS, J. F, Wright and G. E. Wright, 
birmingham. 
2740. Maze Puzz.e, J. Walker, Birmingham. 
2741, CALCULATING MACHINES, J. D. Burton, Reading. 
2742. Macuinery for Lirtine, R. Gay, E. A. White- 
, D. T., and H. W. Young, Birmingham. 
2743. CoMBINATION PEKAMBULATOR and CraDLE, W. 8. 
Dove, Glasgow. 

2744. Indicators for RatLway Carriaces, D. Smith, 
Birmingham, 

2745. DoubLe Epcep Lace, J. Fletcher and A. Saywell, 
Nottingham, 

2746. ConsTRUCTION of Borters, Z. Sugden and E. 
Binns, Halifax. 

“ Muiitaxy Tanpem Bicycie, J. Smith, Notting- 
nam. 

2748. Naits, E, 8. Baldwin.—(H. Davenport, New 
Zealand.) 

on CorRUGATED Roorineo, F. F, Pilliner, Newport, 


2750, Macutxeny for MakrnG Brean, J. Adair, Water- 


2751. Pnotocrapuic Vicnettes, M. H, P. R. Sankey, 
Bawnwmore. 

2752. Opsect Finer for Microscorss, T. A. W. Fulton, 
Glasgow. 

2753. Tres Guarps, G. W. Page, London. 

2754. Lamps, E. G. Leeman, Liverpool. 

2755. ATTACHING Hanv es to Brusues, &c.,J. A. Tracy, 
Liverpool. 

2756. WaTeRPROoF, &c., Fasrics, P. M. Matthew, 
Edinburgh. 

757. ENCLOSING FLames, C. J. Fox, Liverpool. 

sy Bust es, G. W. Mohrstadt and G. Gibbs, Birming- 
nam, 

2759. Gas Lamps, C. M. Walker, London. 

2760. CLOSED RECEPTACLES, T. Bland, London. 

2761. Sorrenrne WaTER, R. E. Phillips. —(F. 8. Har- 
wood, Portugal.) 

2762. Puriryina Sewace, R. E. Phillips.—(F. S. Har- 
wood, Portugal). 

2763. Urinisina Sewace Rervse, C. F. Newman, Lon- 


don. 
2764. CrrcuLar Bits, J. Sharples, Halifax. 
2765. CRANK Motions of Looms, C. Catlow, Halifax. 
2766, Macuings for Ciippinc Horses, H. Wadkin and 
G, Stroud, London. 
. EXHaust Pumps, 8. H. Wright, Liverpool. 
. Fotpine TaBiks, 8. Boyd, London. 
. Fish Strainers, G. H. Noke, London. 
. Brusues, J. L. Hinde, London. 
. Lock Nuts, F. 8. Morris, London. 
772. ELECTRICAL Sarety ApPLIANcEs, K. W. Hedges, 


London. 

2773. fom W. Tozer and C. F. Ar_her, London. 

2774. BURNISHING MacHines, H. H. Lake.—(s. Ross, 
jun, United States.) 

2775. WaTER Heatens, W. J. Righton, London. 

2 . Lamp Grass CLEANER, B. H. Hart, Kent. 

2777. Propucinc Sopium Oxipe, F. Trickett and J. 
Noad, London. 

2778. KixrRactiNo Goxp, &c., F. Trickett and J. Noad, 

ndon. 

2779. Heatine Water, &c., W. J. Payne, London. 
2780. TYPE-WRITING Macuines, F. D. Butler, London. 

2781. Fixine Door Kwnoss, &e., to their SPINDLEs, J. 
Rennolds, London. 

2782. — Lawn Tennis Nets, J. Osmond, 

ndon 

2783. Hypravtic Presses, R. H. Tweddell, J. Platt, 
and J. Fielding, London. 

2784. LicHTING Raitway Carriaces, J. Imray.—(R. 
Imray, South Australia.) 

2785. Hotpers for Execrric Lamps, E. F. H. H. 
Lauckert, London, 

2786. ‘“* KNock Down” Crates, R. F. Davis, London. 

2787. MasHine VecETaBLes, &c., G. T. Wooldridge, 
London. 

2788. Mirretnc Macurnes, T, A. Sergeant and W. E 
Coo! ndon. 

2789. Picture Hooks or Hancers, W. M. Brinkerhoff, 
London. 

2790. Writina Pen, G. R. Hughes, London. 

2791. INKSTANDs, @. R. Hughes, London. 

2792. TickET-HoLDERs, W. K. Palmer, London. 

2793. Lock Nuts, J. E. Lansard, London. 

2794. ELECTRICAL Firine Krys, &c., C. M. McEvoy, 
London, 








2795. Goops-seLLinG, &c., APPARATUS, C. H. Russell, 
London. 

2796. Soar Cakes, J. Meck, Glasgow. 

2797. Boxes, J. Munro, Glasgow. 

2798. Suutrers for PHOTOGRAPHIC Lenses, J. M. 
Elliot, Glasgow. 

“> Firrinos for Doors, J. Hird and J. A. Ford, 


Ow. 

2800. SappLe Stirrups, J. Jensen.({P. A. Isaacs, 
Jamaica.) 

2801. Faprics, R. A. Gross, London. 

2802. — for the Hair and ScaLP, H. H. Glenck, 


2803. Aarwicest Strong, J. Brunton and L. Griffiths, 
London. 

2804. Gas Enaines, J. Y. Johnson.—(La Socidté Salomon 
Sréres et Tenting, France.) 

2805. StartTinG Gear for Gas Enoines, J. Y. Johnson. 
—(E. Delumare-Debouttecille and L. PC. Mualandin, 
France.) 

2806. Pirk-cLeaner, &c., B. Higgins, London. 

25th February, 1888, 

2807. Apparatus for Gas Licutinc, W. Brown, 
London. 

2808. Execrro-maGneTic Conpuctors, H. F. Joel, 
London. 

2809. Distance Inpicators for Bicycies, F. L. Strif- 
fler, Middleton. 

2810. Suaue, R. B. Tennent, Glasgow. 

2811. Gas Pires, H. Rallings, Birminghatm. 

2812. Screws and Borine Toons, |. Vrakeford, sen., 
Birmingham. 

2813. Briquetres, G Moir, Glasgow. 

2814. braces, J. Y. Johnson.—(/. G. H. Straube, 
Germany.) 

2815. Fireproor Fioors, M. Fawcett, London. 

2816. Dryinc Rooms, W. Williams, Liverpvol. 

2817. TRANSFERRING Monocrams, &c, J. Hickisson, 
London, 

2818. TRANSFERRING Names on Lixen, J. Hickisson, 
London, 

2819. EvecrricaL Measurtnc Instruments, F. H. 
and H. Nalder, C. W.8 Crawley, and H. J. Payne, 
London. 

2820. ApverTiIsING, A. Hamburg, London. 

. TOASTERS, &e., J. Birchenough, Manchester. 

. PROPELLERS for Boats, &c., J. Foulds, Keighley. 

. Horsesnogs, N. B. Wise and J. Baird, Glasgow. 

. Sticks of UmBReELLas, &c., G. Rydill, Sheffieid. 

. PorTABLE Rostrum, F. J. Commin, Exeter. 

3. Bortne Toots, H. Arnz, Manchester. 

. ADVERTISING, N. Briggs, London. 

Merat Lapet or Ticket, F. C. Evershed, 


righton. 

2829. Looms for Weavino Pie Fasrics, G. W. Sykes, 
Halifax. 

2830. SmoorHine Irons, E. Richardson, Farnworth-in- 
Widnes. 

2831. TREATMENT of SuLrHipe of Caicium, E. W. Par- 
nell and J. Simpson, Liverpool. 

2832. Unitinc the Enps of Cast Iron Pipes, E. 
Husselbee, Birmingham. 

2833. LupricaTinc Movine Bars of Cray, W. Ilisiey, 
Birmingham. 

2884. Drittinc Macuines, F. Jackson and E. R. 
Austin, London. 

2835. FIBRE Brusues, H. E. Smith, Highworth. 

2836. TopoccaninG, A. H. Mobsby, London. 

2587. Piuc Borrie and Jan and BoiTLe Stopper, R. 
Lowden, London. 

2838, PRINTING paper, &c., J. Walker and H. Carver, 
Manchester. 

2839. WarTeR-cLosets, W. H. Stiel, London. 

2840. Looms for Weavine CLotus, &c., M. Dickie, jun., 
Manchester. 

2841. Lupricatinc Locomotive and other Encines, W. 
Stroudley, London. 

2842. Currine and Dressinc Stone, &c., J. ¥Y. Johnson, 
London.—(£. Fabre and A. Tronche, Fr ance.) 

2843. INsTANTANEOUS OPENING of Doors, &c., V. Mehay, 
London. 

2844. New Society Gamg, 8. Seissler, Liverpool. 

2845. Sweat Banps, T. Webb, Manchester.{7. W. 
Bracher, United States.) 

2846. WaTCH MecuanisM, A. Bertholet and L. Burri, 
London. 

2847. Box StaP.e, H. Vaughan, London. 

2848. Orpeninc and SrretcHinc Fasrics, E. Weild, 
London. 

2849. VALVES in MoTIvEe-POWER Enotes, A. Hunter, 
London. 

2850. Steam Enornes, J. C. Stitt, Liverpool. 

2851. Sues’ Sipe Lieuts, T. Utley, London. 

2852. Liraocrapuic Ink, C. Hayward, London. 

2853. Gas Lamps, E. Fullford and H. T. van Laun, 
London. 

INTERNALLY StorprpeReED Borties, F. Foster, 
London. 

2855. Dravucut and Dust Exciuper, G. Rieunier, 
London. 

2856. Bxeap and Biscuits, &c., 8. R. W. Humphries, 
London. 

2857. Breap and Biscuits, &c., S. R. W. Humphries, 
London. 

2858. Propuctnc OxycEN, &c., from Arr, H. Tipping, 
Lo 


mdon. 

2859. Break Straps, 8. Parr, London. 

2860. Stoves, &c., E. P. Owens and G. Jennings, 
London. 

. Grars Exevators, F. F. G. Unruh and C. R. 
Liebig, London. 

2862. NewsPaPeR Printinc Macutnery, J. H. Sedg- 
wick, London. 

2863. TREATMENT of Sewace, &c., F. Maxwell-Lyte, 
London. 

2864. SERVING Rope for Riccixc Sarps, T. Johnson, 
London. 

. Root Currers, J. Powell, London. 
. CaNDLEsTICKs, F. E. Metcalfe, London. 
. Boxes, J. E. Jansson, London. 

2868. New Fe t, M. Maizac, F. Gaudez, and A. Texier, 
London. 

2869. Fire-escapg, A. Pierce, London. 

2870. Extract of Om for Tannine Hipss, E. Tuthill, 
London. 

2871. FinisHine VELVETs and other Fasrics, R. Dutton 
Salford. 


2872. ALUMINIUM, G. de Overbeck.—({ W. Hildwein and 
V. von Shoenberger, Vienna.) 

2873. ALuMINa, G. ‘de Overbeck.{(W. Hildwein and 
V. von Shoenberger, Vienna.) 

2874. ALuMINA, G. de Overbeck.—{W. 
V. von Shoenberger, Vienna.) 

2875. Cass, W. Vaughan, London, 

27th February, 1888. 

2876. ELECTRICALLY PROPELLED VEHICLES, M. R. Ward, 
London. 

2877. Ciip, A. Breese, London. 

2878. Pocket TROUSERS STRETCHER, J. Platt, London. 

2879. StupBoit, D. Smith, Glasgow. 

2880. SELF-aDJUSTING RuBBER Truss Pap, W. Para- 
more, Sheffield. 

2881. Disconnectine VEHICLES, T. Fenwick, London. 

2882. Vans, T. Fenwick, London. 

2883. Licutinc a Lamp from the Wire of a Batrery, 
H. F. Richardson, Teddington. 

2884. HypkavULic ACCUMULATOR, R. Haswell, Hartle- 


Hildwein and 


pool. 
2885. WaTerticnt Seams of VesseEts, F. J, Sinnette, 


London. 

2886. SasH Putieys for Winvows, F. J. J. Gibbons, 
Bloxwich. 

2887. WREaTH-casEs, F, Henderson, Glasgow. 


2388. a" 3. W ilson, T. Wilson, and W. Wilson, 


2889. Leoneene of Pianos, H. Turk and C. Staby, 
London. 

2890. SOVEREIGN and OTHER PursEs, W. 
Birming 

2891. Or ‘Lames, J. Carroll, London. 

2892. WINDING-ON OPERATION in Muss, J. M. Hether 
ington and C. V. Hawarth, Manchester. 


H. Ireland, 
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2893. Biscurts for Anmiats, T. Fenwick, London. 
2894. Gas Lamps, R. H. Best, Handsworth, near Bir- 
mingham. 
2895. ‘wee Forcer, R. and F. Curson, West Hartle- 
poo. - 
. STeeL-MakiNG Furnaces, J. Riley, Glasgow. 
7. Firr-escapes, A. G. Avake, London. 
8. Brts for Horses, F. W. Squier, London. 
9. REGENERATIVE FuRNacEs, J. Riley, Glasgow. 
. Fisninc Reexs, J. B. Moscrop, London. 
Compinep Lerrer Fite and Brnpsr, 8. M. 
Scheen, Norway. 
29 SypHon Fiusuine Cisterns, F. Humpherson, 
London. 
2903. Street, P. M. Parsons, London 
2904. Cookine Srovss, P. Clark, London. 
2905. Rotary Macuines for Printine, J. M. Black, 
London. 
2906. Mepicrnat INHALERS, J. B. Butcher, Canada. 
2907. Openinc Meta Cans, H. C. Capel and J. Young, 
London. 
2908. Hooks and Eyxs, J. C. Newey, London. 
2909. Stopper for DiscHarcinc the Contents of 
Borttes, &c., C. E. Challis, London. 
2910. Sewine, &., Macurves, L. Lindley, London. 
2911. SHoes and Boots, P. Avanzini, London. 
2912. Carnpine Enornes, T. Knowles and R. Tatham, 
Manchester. 
2913. Gas Enorives, W. von Oechelhaeuser, London. 
2914. Sewrnc Macurngs, J. E. Carver, London. 
2915. Mitts for Coarse Garixpinc Corn, W. C. 
Hamann, London. 
2916. Hammerine, Forcrnc, &c., H. Lane and S$. G. 
Browne, London. 
2917. Lasts and Trees for Boots and Sxogs, W. 
Matthews, London. 
2918. Savinc Lire in Case of Fire, N. A. Ede, 
ndon. 
2919. Bauine of Hay, &c., J. H. and J. H. Howard and 
E. T. Bousfield, London. 
2920. Propucinc Basic Leap Sats, F. Maxwell- 
Lyte, London. 
2921. LuprecNatinc Ligvips with Carsonic Acrp, C. 
J. Caspers, London. 
2922. Sewinc Knittep, &c., Fasrics, J. Y. Johnson.— 
(Quinquarlet, Valten and sils, France.) 
2923. Sewine Knrrrep or Loorep Fasrics, J. Y. John- 
son.—({Quinquarlet, Valton, and fils, France.) 
2924. MecHanicaL Toys, J. G. Lorrain, London. 
2925. Musicat Boxes, J. G. Lorrain, London. 
2v26. Nover Agriat Game, &c., J. W. Stansfield and 
A. Nuttall, London. 
7. WRENCHEs or Spanners, H. Bornstein, London. 
“28 Rock Drittinc Apparatus, T. H. Bell, A. L. 
Steavenson, and R. Clough, London. 
2929. PReventinc Down CurRReENTs of Air in CHIM- 
neys, H. Hargrave and A. Lyon, London. 
2930. Kxittinc Macutnes, P. P. Olsson, London. 
2931. DistRiBUTING O1L upon the SurFace of WaTER, 
H. H. Lake.—{B. Arnold, United States.) 
2932. LEATHER-SMOOTHING Macuines, H. J. Haddan.— 
(F. Miller and A. Andreae, Germany.) 
2933. RecuLatinc the Force of Dynamos, H. J. 
Haddan.—(W. S. Hill, United States.) 
2034. Pipe Connections for PNeumatic Brakes, L. 
Blatt, London. 
2935. CooLinc Apparatus, A. J. Boult.—( W. Briickner, 
Germany.) 
2936. Screw Prorevvers, J. Harper, Liverpool. 
. Macuines for Turnino, R. B. Codling, London. 




















28th February, 1888. 
2938. BorrLe-ritiinc Macuines, J. P. Jackson, Liver- 


pool. 

2939. HorsesHoes, J. Monk, Blackburn. 

2940. Hypravutic Presses, G. James.—(A. BE. Hobson, 
United States.) 

2941. Haxrer Los, G. Bird, Surbiton. 

= PERAMBULATORS, &c., C. E. Gorman, Birming- 
ham. 

2943. Seaw Pires, R. Palmer, Sheffield. 

2044. Smoke Burninc Apparatus for Steam and other 
Furnaces, J. C. Inskeep, Bolton. 

2945. Rerivx Vatves, &c., N. J. Ginman, Halifax. 

2046. PeRAMBULATOR Fastener, 8. Breadbent, jun., 
Stretford. 

2947. Extincutsarnc Fire, J. Irving, Barnsley. 

2948. VenTILATION of TuNNELS, &c., F. W. 8S. Stokes, 
London. 

2949. Pap for Exuisitinc Cuatns, &c., H. Levetus, 
Birmingham. 

2950. Type-writers, H. McGrady.—{Z. &. Crandall, 
Onited States.) 

2951. THERMOTELELOGE, D. Nievsky, W. J. B. Hum- 
phreys, and H. F. Dale, London. 

2952. Curtain Rops, C. E. Zimdars, London 

2953. Brake Power to Locomotives, G. R. Stokes, 
Hanley. 

2954. Paper Bacs, W. Brooks, Birmingham.“ 

2955. Sewer Pipe, A. H. Ford and E. G. Wright, 
Portsmouth. 

2956. AuTomaTiC ELectricaL Foc-sicNaLiine, A. B. 
Harris, Oxford. 

2957. Brake Gearine, T. Lockerbie and J. Buchanan 
London. 

2958. Musica. Tones by Evectricity, J. Eshelby and 
&. Eshelby, Dublin. 

2959. Curtinc Our Garments, G. Browning, Farn- 
worth-in- Widnes 

“~ Remepy for Rep Worm, R. H. Campbell, Bel- 
ast. 

2901. Borers for Burtpines, GreenHousEs, &c., A. 
Bland, Halifax. 

2962. Brewinc Beer, Porter, &., T. Bradbury, 
Bristol. 

2963. SicuTinc the InreRiors of Steam Boixers, &c., 
J. Clark and T. 8. McInnes, Glasgow. 

2964. Kipperminster, &c., Carpets, J. 8. Smith and 
8. Smith Glasgow. 

2965. Dryinc TextiLe Mareriat, F. W. Petrie and 
John Fielden, Rochdale. 

2966. ENvevopes, J. Sturrock, Dundee. 

2967. Winpow Fasteninos, H. L. Goodridge, Plum- 
stead, and 8. T. Fairland, Woolwich. 

2968. Corps, &c., for Drivinc, G. H. Smith and B. 
Cooper, London. 

2969. Spapes, T. H. Heard, Fargate. 

2970. Pickers, F. Craven, London. 

2971. Compounp for Wasuine, W. T. Lawson, London. 

2972. Book Binpine, W. Clark.—(7. Beckett, United 
States.) 

2973. Capinets, F. W. Schifer.—(The Schlicht and 
Field Co., United States.) 

2974. Stoprers, W. P. Thompson.- (Firm of Virelli and 
Co., Italy.) 

2975. Device for Hotpinc Carns, &c., H. Heape, 
Liverpool. 

2976. ApveRTISING, A. Gilmour, Liverpool. 

2977. Preservine Beans, &c., L Dupont, Liverpool. 

2978. Scaces, A. W. Hosking, Manchester. 

2979. Ecc Beater, C. D. Yates, London. 

2980. Tennis-Net Winper, J. McHardy, Dollar, N.B. 

2981. Ticket Puncues, J. M. Black, London. 

2982. Tennis Poue, J. McHardy, Dollar, N.B. 

2983. Fixinc ORNAMENTAL SuBsTANCES to BEDSTEADS, 
A. L. Bayley, Sutton Coldfield. 

2984. Cement, R. Stone, London. 

2985. GARDEN Rotiers, T. Postlethwaite, R. Smith, 
and 8. Paget, London. 

2986. GovERNING the Speen of Enorves, J. Higginson, 
jun., London. 

2987. Joints, G. Main, London. 

2988. Warerset, A. J. and A. Eade, London. 

2989. Fotpinc Paper, W. Lake, London. 

2990. TricycLes, C. Tucker and E. Gadsby, London. 

2991. Gas-BURNERS, C. von Buch, London. 

2992. Lintnc Hottow ARTICLES with Russer, 8. P. 
Wilding.—{M. Dittenhocfer, United States.) 

2993. BottLes, J. T. Creasy and L. Jeyes, London. 

2994. Brusnes, A. J. T. Wild, London. 

2995. Oprarntinc CLEAN WaTER from Rivers, 8. A. 
Johnson, London. 

2996. Paper Makino Macutnes, D. Mc.Neill, London 








2997. Licutine, &c., Gas-BURNERS, W. Effer, London. 

2998. SYNCHRONISING MecHaNnisM for Clocks, W. 8. 
Harrison, London. 

2999. Sewinc Macuines, C. A. Day, London.—(A. M. 
Arnold, United States.) 

3000. BREECH-LOADING Orpnance, W. H. Driggs and 
8S. Schroeder, London. 

3001. Securine Door Hanp es, W. Johnson, London. 

3002. SELF-orentnG Doors, J. R. Bailey and H. Tapp, 
London. 

3003. UnpEeR GaRMENTs, W. Clark, London.—(J. A. 
Scriven, United States.) 

3004. Propvcinc Actinic Licat, 0. Eckenstein, 
London. 

3005. Cinper Sirter, W. Jones, London. 

3006. HeaTinc Apparatus for Evaroratine, 8. M. 
Lillie, London. 

= Beve.iine, &c., Giass, P. A. M. D. O. de Fleury, 


ndon. 

3008. VarnisHixc, &c., Metat Goops, C. Harrop, 
London. 

3009. Cameras, J. R. Gotz, London. 

3010. Separators for Corn and Szeps, C. E. Mumford, 
London. 

3011. Cars for Mucitace, H. E. Newton.—(W. H. 
Underwood and N. P. Otis, United States.) 

3012. nee of Discuarce Pres, 8. 8. Hellyer, 

ndon. 

3013. Fertitiser, P. C. Jensen, London. 

3014, CenTRIFUGAL Macuines, O. Braun, London. 

3015. Macuine for Gratinc Carrots, &c., T. Young, 
London. 

3016. CoLourtnc Matters, J. Imray.—(La Société 
Anonyme des Matiéres et Produits Chimiques de St. 
Denis, A. F. Poirrier, and D, A, Rosenthal, France.) 

3017. Fiow of Liquips, C. D. Abel.—({P. Kotliarewski, 
Russia.) 

3018. Voatinc SHEETs with Tin, H. W. Buddicom, 


mdon. 
3019. eae ComPrREssEeD Forace, C. P. Goode, 
ndon. 

3020. Motor Enornes, C. D. Abel.—(The Gas Motoren 
Fabrik Deutz, Germany.) 

3021. Barometer, T. H. Blakesley, London. 

3022. Printinc INK Rowers, &c., T. D. 
London. 

3023. Corp Houper, H. E. Lomas, London. 

3024. Wasuine Gas, S. and J. Chandler, London. 

3025. Hoops for INCANDESCENT GAS-BURNERS, C. 
Crastin, London. 

3026. Gas Burners, C. Crastin, London. 

3027. Trotting Spoons, G. F. Redfern.—(W. M. 

Brinkerhoff, United States.) 

3028. AnimaL Trap, J. O. Spong, London. 

3029. Expansipte Basket for Picnics, &c., A. M. 
Woolf, London. 

3030. Automatic Matcu-spoxes, H. Y. Dickinson, 
London. 

3031. Savinc Lire from Fire, J. G. Lorrain, London. 


Worrall, 
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3032. Automatic SPRINKLER for EXTINGUISHING FiReEs, 
E Walker, Halifax. 

3033. Sarety Saurt.e Pec, J. Hopkinson, Birstall. 

3034. DovuBLe-point DiamonD S#ieLD for Boors, J. 
Hayward, Sheffield. 

3035. Strincinc Lawn-rennis Bats, R. Slazenger, 
London. 

3036. Fenpers and Fire-pocs, R. M. Broadbent, Isle 
of Man. 

3037. ConstrucTinG Bassinettes, J. Cheetham, Man- 
chester. 

3038. Weicuine, &c., Hay, &c., J. Bradbury, Man- 
chester. 

3039. Loom SHEppING Motions, J. F. Lee, G. Croll, 
and P. Forbes, Dundee. 

3040. Lock-up Liquor, &c., Frames, R. Mander, 
Birmingham. 

3041. Auromatic DELIVERING Macuines, E. E. Atkins, 
Handsworth. 

3042. Fixpinc Dervection for Guns, A. G. Hadcock, 
Plumstead. 

3043. Reoisterinc Apraratus for Paper, C. J. 
Richardson, Durham. 

3044. Treapinc, &c., Mecuanism of Looms, R. L. 
Hattersley and J. Hill, Keighley. 

3045. Frames for Spinnin, &c., W. R. Laing, Glasgow. 

3046. GLazinc Winpows, T. J. Porter, Manchester. 

3047. RevoLvinc Tasies for SortinG Minera.s, L. 
Wilson, Broughton Cross 

3048. Caps for Busnes of WuHeets, &c., W. Rawson 
and J. J. Allen, Halifax. 

3049. Forks, G. W. Elliott and W. Roberts, Sheffield. 

3050. Metat Cans, D. Esson, Aberdeen. 

3051. Snips’ Casrn, &c., Sash Fasteners, J. J. Peck, 
Glasgow. 

3052. Jornt for Pires, N. G. Haran, Glasgow. 

3053. SeLr-actinc Catcu for Hay-carts, M. Vickers, 
Morpeth. 

3054. Securinc TaBLe Kyire Hanp es, C. Ibbotson, 
Sheffield. 

3055. Taper Grirrinc Vices, J. 8. L. Ashforth, 
Sheffield. 

3056. Sportsman’s Matcu-pox, F. E. V. Taylor, 
Old Normanton. 


Halifax. 

3058. DistripuTinc, &c., Printers’ Types, T. Yates, 

ax. 

3059. Breecn MecuanisM of Rapip Frrinc Guns, A. C. 
Koerner, Paris. 

3060. Post Carns, E. Gorrill, Manchester. 

3061. CARRIAGE Sprinos, H. G. Cox, Manchester. 

3062. PortaBLe Encine Cuimyeys, W. Arnold, Skel- 
mersdale. 

3063. Pennovpers, J. Shrimpton, Redditch. 

3064. Game, H. Chamberlain, London. 

3065. VaLve for RecuLatinc_F Low of Steam, H. Field, 
Lendon. 

3066. Gravity Rattways, A. W. McMurdo, Glasgow. 

3067. Automatic LetrEer-Box, T. W. Maples, London. 

3068. CanpLEs, T. C. Chalk, London. 

3069. Rotary Enoines, J. Stebbing, Potterspury. 

3070. Avromatic STEERING for Bicycies, C. Inwood, 
Gravesend. 

3071. Miners’ Sarety Lamp, J. Pearson, London. 

3072. Evecrric Inpuction Apparatus, H. W. Rhoads 
and F. W. Ticehurst, London. 

3073. Externat Screw Storrers, A. Thomson, Bir- 
mingham. 

3074. Vatve, D. Kennard, London. 

3075. Ciutcn for Evectric Lamps, A. W. Southey, 
London. 

3076. Camera, C. H. Gale, London. 

3077. Srarvetres, H. H. Lake.—(W. E. Simonds, 
United States ) 

3078. Hoistine Siinos, A. Hay, London. 

3079. Testinc Wueat Fours, &c., L. C. Porter, 
London. 

3080. Guns and Prosectites, J. I. Thornycroft, 
London. 

3081. Sarery Apparatus for Lirts, O. Erfurth, 
London. 

3082. AGGLOMERATING FueL, &c., N. 
London. 

3083. Rotary Brusues, 8. Kemp, London. 

3084. MuLLers for Warmino Liquips, H. W. Bishop, 
London. 

3085. Securinc HaNDLes on Door Spinpies, H. V. 
Smith, South Yarra. 

3086. Wes Gioves for Rarip Swim™ine, H. V. Smith, 
South Yarra. 

3087. ANKLE or Lec ExpansisLe Fin, H. V. Smith, 
South Yarra. 

3088. Music PLates, W. Wade, London. 

3089. Dryinc Apparatus for Hatr-pREssiInc Pur- 
posgs, J. Vibert, London 

3090. CoLLece or CierRicat Caps, I. and E, Jacobs, 
London. 

3091. Casks or Barres, 8. Wright, Glasgow. 

8092. Casks, &c , 8S. Wright, Glasgow. 

8093. Pusiic Automatic Suppty, &c., Macuines, W. 

Ww 


Fouquemberg, 





8094. Propuctinc Hyprarcyrum Compounns, L. 
Merck and E. Memel, London. 

8095. IenitrInG Apparatus for Gas, &c., ENGINEs, 
Cc. D. Abel.—(The Gas Motoren Fabrik Deutz, 
Germany.) 

3096. Twist Avorrs, &c., A. Laundry and H. H. 
Warren, London. 

3097. HoLpinc Puiates of Seconpary Vowtraic Bart- 
reRigs, B. M. Drake and J. M. Gorham, London. 

3098S. ARMOUR-PLATES, C, Davis, London. 

3099. Rotary Compounp Exransion Enorngs, J. P. H. 
Gastrell, London Vere 

3100) ~Cartripck Esecror Mercnanism, W. Wem, 
London. 

3101. Drepeina, E. Turpin, London. 

3102. Women’s Inpoor Caps, J. Cryer, London. 

3103. IntuminaTinG Apparatus, C. Neve and F, 
Bishop, London. 

3104. Winpinc Yarn, &c., J. Y. Johnson.—(Quin- 
quarlet and Valton, France ) 

3105, Crrcutark Kwyirrinc Macarnes, J. Blacklock, 
London. 

3106. CrrcuLar Kyirrinc Macuines, J. Blacklock, 
London. 
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3107. Cicaretre Paper, E. Ingle, London. 

8108. Doe Lasso, J. R. Moss, Lower Broughton. 

3109. SicNaLuine Lamp, &c., J. H. Steward, London. 

= Composite Puutiey, G. F. Thompson, Lanca- 
shire. 

S111. Separatine, &c., Wueat, &c , G. F. Thompson, 
Lancashire. 

3112. Formine Articies of Hive, J. Leigh, W. Leigh, 
and A, Ashworth, Farnworth. 

3113. Secvrinc Picks to HaNDLEs, F. Chamberlain, 
Sheffield. 

8114. Sranps for Pictures, J. Cadbury and W. H. 
Richards, Birmingham. 

3115. Sranps for Picrures, J. Cadbury and W. H. 
Richards, Birmingham. 

3116 Srorrers for Botties, T. G. Barlow-Massicks, 
Middlesbrough-on-Tees 

$117. Uprake VentiLators, J. Mulligan, Sheffield. 

3118. Minnow, 8. Perrott, Kingsbridge. 

3119. ADVERTISING NEWSPAPER Stanp, P. J. Lynch, 
Newcastle-on-Tyne. 

3120. Firinc MecuantsM of Rapip-ririne Guns, A. C. 
Koerner, Paris. 

3121. Suutrie Tonovues, J. Waddington, Bradford. 

$122. TREATING ALKALI Waste, A. M. Chance, Liver- 


pool. 
$123. Bearinc Puate for Pianorortes, E. Bishop, 


mdon. 

3124. Treatinc Vat Waste, A. M. and J. F. Chance, 
Liverpool. 

3125. Suprortinc the Beam of Ro tier Rives, J. 
Newton, Nottingham. 

3126. KeyHove Supe, C. C. Wright, Clapton. 

8127. Makinc Grass Borries, D. Rylands and B. 
Stoner, Barnsley. 

3128. Rounpapouts, J. W. Ellison, Birmingham. 

$129. Steam Generator, W. HOk, Sunderland. 

3130. Sprnninc Yarns, J. Whitehead, Leicester, 

3131. Matcu-BoxeEs, J. Kendal, London. 

3132. PortaB_e Casts, N. Schaap, London. 

3133. CaBLe Tramways, R. C. Sayer, Redland. 

$134. TrReatiInc SuLPHipe of Ammonium, A. M. and 
J. F. Chance, Liverpool. 

$135. Type Writers, J. Jackson and P. A. Martin, 
London. 

3136. “panama Ink Retarner Pen, N. Bergheim, 
Leeds. 

3137. Extinction of Fires, G. Barnley, Wigston 
Magna. 

3138. Puttinc Iron into Fire-poxes, R. L. Widnall, 
Hunslet. 

3139. Fritiino, J. MacCallum, Manchester. 

3140. Crxper-sirters, W. Poole, London. 

3141. Cueque, A. J. Browne, London. 

3142. Securine Bags, G. D. Sykes, Halifax. 

3143. Hose Directors, J. H. Stone, London. 

3144. Grinpinc Macuine, H. Watkinson and H. 
Partington, London. 

3145. CLosinc Feep-HoLes of O11 Cans, T. F. Braime, 
London. 
3146. Non-macnetic ALLoy, H. Ostermann and C. 
Lacroix, London. 
3147. Mitis, W. P. 
Belgium.) 

3148. Cement, J. 8. Rigby, Live: 1. 

3149. Batreries. L. Kayser, London. 

$150. Fasteners for Boots, SHogs, &c., T. Burbidge, 
London. 

8151. Separatinc Fisrovs Materiacs, W. 8, Archer, 


Thompson.—{P.  Tirhon-Smal, 


ndon. 

$152. Fasric for GLoves, H. A. Haimes and J. Newbold, 
ndon, 

3153. Cap Spinninc and Twistinc Frames, L. Binns, 


don. 
3154. Spinninc and Twistinc Macnines, L. Binns, 
London. 


3156. Cuimney Cowt, H. Lawrence, London. 

3157. Pens, J. R. Spratling, London. ; 

3158. MeTa.uic Screws, J. Sheldon, London. 

3159. Grip, E. Lowe, London. 

3160. Rattway, &c., AccommopaTion, H. Brockelbank, 
London. 

3161. New Foop-compounp, 8. and A. Henderson, 
London. 

3162. Nam Macuinery, H. H. Lake.—(B. Wilder, 
United States.) 

3163. Carriages, O. Ber, London 

3164. Lamps or Lanterns, L. Laber and M. Pohler, 
London. 

3165. Sutpnuric Acip, E. B. Ellice-Clark.—(@. Lunge, 
Switzerland.) 

3166. SutpHuric AnaypRipE, E. B. Ellice-Clark.— 
(G. Lunge, Switzerland.) 

3167. New Toy, J. 8. Thompson and B. Jones, 
London. 

8168. Luspricators, J. Dewrance, London. 

3169. ReauLatine the Surr.y of Gas, J. Osgerby and 
John Lea, London. 

3170. Batti Vatves, F. J. Henderson, London. 

8171. AERATED Beverace, A. J. M. Lisle, London. 

$172. Boots, &c., J. W. Jones and E. K. Bridger, 
London. 

83173. Macutne for Dritiina, F. Grassnick, London. 

3174. Moortnes for Vessets, &c., E. C. G. Thomas, 
London. 

3175. Looms, T. Sallandrouze, B. C. Sallandrouze le 
Moullec, A. C. H. Sallandrouze, and L. P. Sallandrouze 
le Moullec, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 





374,582. Macuine Bet Fastener, H. Bramm, Jersey 
City, N.J.—Filed September 30th, 1887. 

Claim —The machine belt fastener herein described, 

consisting of a two-part coupling having hook or eye 





fastening, each of said being composed of a thin 
cylinder having a uniform bore extending into the 
hook or eye fastening, said cylinders having a series 
of holes therein, and a series of removable screws or 
pins adapted to pass through the holes and cylinders, 
omy as and for the purposes hereinbefore set 
forth. 





374,374. Evectric Governor, W. H. Reynolds, Wash- 
ington, D.C.—Filed March 26th, 1887. 

Claim.—The combination, with the cut-off for the 
motive fluid of the prime motor of an electric machine 
of an actuating stem for said cut-off, an electro-magnet 
in circuit with said machine, and multiplying gearing 
intermediate between the stem and magnet armature 
substantially as described. An electric governor con. 
sisting of a double-seated throttle valve, a cogged 
valve stem therefor, an electro-magnet in circuit with 


[374,374] : 








the electric machine, an armature therefor, a cog 
wheel meshing with the cogged valve stem, a link 
connecting the cog wheel and armature, a friction 
roller bearing against the valve stem ata point oppo- 
site the cog wheel, a ror spring resting upon 
the valve stem, and a dash-pot having a plunger con- 
nected with the valve stem, substantially as described. 
374,456. Gatvanic Battery, F. J. Crouch, Eugene 
City, Oreg.—Filed September 2nd, 1887. 

Claim.—The combination of the vessel E, the cover 
C, having the element D attached to its lower side and 
extending down into the vessel E, the rotating drum 








A, mounted upon bearings on the plate C and also 
extending down into the vessel E, the binding posts P 
and N, connected, our. to the plate D and 
drum A and insulated from each other, and an exciting 
fluid, substantially as described. 


4 593. Dritt-cuuck, A. D. Goodell, Miller's Falls, 
Mass.—Filed 30th June, 1887. 

Claim.—{1) The combination of the sleeve C, differen- 
tial nut B, spindle A, and jaws D, all arran and 
adapted to operate substantially as and for the pur- 
poses set forth. (2) In a chuck, a shell consisting of 
two parts, one of said parts forming a differential nut, 
in combination with a threaded spindle, substantially 





as and for the purposes set forth. (3) In a chuck de- 
vice, the sleeve C, formed to fit the exterior surface of 
the jaws and provided with the threaded part c, in 
combination with the differential nut B, provided 
with threaded parts } a. said nut adapted to operate 
upon a threaded spindle, substantially as and for the 
purposes set forth. 
374,701. Woop-screw, B. C. Quinhy, Plymouth, Mass. 
—Filed 11th August, 1887. 

Claim.—(1) A wood-screw having a cross-ridge /, 
raised on the upper surface of the head, adapted to 
serve as herein specified and described. (2) A V- 


NY 


threaded gimlet-pointed wood-screw having a cross- 
ridge 6, raised on the upper surface of the head, 
adapted to serve as herein specified and described. 











Erps’s Cocoa.—GRATEFUL anp Comrortina.—“ By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may by 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We po | — ee 4 a fatal shaft be 
keeping ourselves well fortified with pure blood and a 
es rly nourished frame." — Civil Service Gazette. 

ie 


simply with boiling water or milk. Sold only , 


in packets, rs, labelled—‘‘ James Epps & Co. 
Homeopathic Chemists, London.’ —{ADVT. ‘ 
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GRAPHIC EVALUATION OF THE STRESSES ON | tremity towards the centre of the girder. It is to be noted, 
THE FLANGES OF LATTICE GIRDERS, 
By WILLIAM Rosertson, C.E. 
Tue treatment of Stress by Graphic Statics possesses, This condition occurs at apex 7 in diagram, Fig. 1, where 
amongst other claims to favour, the advantage of facility | bar 7 and bar 9% are both in compression—see Fig. 2. 
of application to the practical work of the designer, sur- | The values thus obtained are indicated on Fig. 1, and are 


passing in this respect the 
older methods’ of numerical 
analysis. It may therefore 
be interesting to the student 
to trace the relation exist- 
ing betwixt the value of the 
stresses on the flanges of 
various forms of latticing, 
as determined by their nu- 
merical evaluation, and the 
ordinates to the parabolic 
curve of — as given by 
. L . 
the equation sD’ For by 
a comparison of the results 
obtained we can formulate 
two very simple and easily 
remembered rules which will 
enable us to determine gra- 
phically the stresses on the 
flanges sufficiently exact for 
practical requirements in all 
cases. 

In order to do this we 
must first find the stresses 
on the bracing. 

Applying the — principle 
laid down in my former 
paper to find these stresses— 
vide Tuk Enainerr, Decem- 
ber 30th, 1887—we proceed 
thus—see Fig. 2 :— 

Draw a right line A b, 
and draw verticals from the 
unloaded ends of the bars 
cutting A B, and from the 
point @ where the vertical 
from the toe of No. 2 bar 
cuts A B set off de equal to 
the total dead and live load 
carried by No. 2 bar mul- 
tiplied by cosecant 45 deg., 
the angle of inclination of 
the bar. For example— 

Since the system to 
which bar No. 2; belongs is 
symmetrical with respect to 


the centre of the girder, one-half of the load upon it passes 

to either abutment. Hence the load carried by this bar is-- 
de = 2 x 8tons x 1414 = 22°6 tons. 

Make by = de, and join g and e to the centre at C, and | Bays.” 


— Fig: 1V.— 








| 


| flange is equal to the difference of their respective efforts. | respective diagrams. 


— Fig 1— 
















































































Nore The difference un tre Value of the Ordainates to 


In which Ordinales are measured to Are’ 
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Inwhich Ordinates are measured to both Grd and Arc. % 
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The values of the centre ordinate W_L 


l p By a similar process of evaluation, suited to each par- 
however, that if the two bars which meet at an apex are | ticular type, we find the numerical value of the stresses 
| both in compression, or both in tension, the effort on the | on the other Figs. 4, 5, 6, and 7, to be as indicated on the 


in Figs. 3, 


4, 6, and 7, is equal to the load upon the girder, since 


D= 3° In Fig. 5 let the 


length of bay = 10ft., then 
L = 80ft., and D = 6°34ft. 
Hence 


W L_ 64 x 80 _ 100°95 tons. 
8D 8x6'34 


Typical examples.—It will 
be observed that in Fig. 4, 
the ordinates representing 
the stresses on the flanges are 
measured to the are of the 
parabola. 

In Fig. 5 the ordinates re- 
presenting the stresses in the 
top flange are measured to 
the chords of the curve, and 
those for the bottom flange 
are measured to the are of 
curve. 

In Fig. 6, if we consider 
the verticals in this figure 
as dividing the load equally 
between the top and bottom 
flanges, the ordinates repre- 
seuting the stresses in both 
flanges are measured to the 
chords of the parabolic curve. 

In Fig. 7, as in Fig. 1, the 
ordinates representing the 
stresses on both fianges are 
measured to the points of 
tangent to the parabolic are. 

From a comparisonof these 
various figures we find that 
it will be practically correct 
to measure all the ordinates, 
without exception, to the arc 
of the paraboia in each case. 
This being conceded, we de- 
duce the following rules for 
obtaining the stresses on any 
bay. 
Rule I. The point from 
which to draw the ordinates 


marked, “Increments at Apices.” The successive sum- | to the curve for any form of latticing is to be determined 
mations of these increments give the stresses on the | thus:—Consider the bay under consideration to represent 
various bays of the flanges, aud are marked “ Stresses on | the base of a triangle and the sides as formed by the 
bracing, then the apex of said triangle is in line with the 


—— Fig V] ——_ 


In which Ordinates are measured to Chord: 
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In which Ordinates are measured to Points of Tangent 
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maximum stresses on the flanges. 


Flange stresses.—If now we multiply those values for | ever, can be represented in the diagram of moments by | 
each pair of bars which meet at an apex by cosine 45 deg., 
we obtain the increments of stress on the flanges produced 
by each pair in succession as we pass from either ex- 
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it being practically unimportant. Its effect, how- | Figs. 1, 6, and 7.] 





To further simplify the treatment of this subject, ; ordinate to the parabola representing the stress on that 
as shown. The intercepts between the right lines ec, qc, | I have neglected to take into account, in modifying | bay. 
and A B, give the stresses on the bars when the girder is I | 
fully loaded. This condition of full loading giving the 


3 [Note.—-In single systems the apex is on the oppo- 
the thrust in the flanges, the effect of the horizontal | site flange, as in Figs. 4 and 5, and in any multiple system 
thrust on the end pillar produced by bars 1 and 171, | at the point of intersection of the web bracing, as in 


o>) 


ftde IT. In any multiple system of bracing without 
lowering the datum line in the area representing the | verticals the datum line of curve for the loaded flange is 
tensional flange, and raising it in that representing the determined by taking the difference of effort of the two 
compression flange, by au amount equal to half the thrust. | end braces and multiplying by cosine of inclination, and 
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setting off this value from the base line D E, as shown in 
Figs. 1 and 7. The end brace having the greater effort, 
terminating always on the unloaded flange. [Note.——In 
practice one-half of the parabola only need be drawn, the 
values for the top and bottom flanges being referred to 
their respective ordinates and datum line.] 

These rules are easily remembered, and are quite within 
the requirements of practice. Rule I. alone will give 
reliable results applicable to all cases. 

The following additional remarks to Figs. 3 and 4 of 
my former paper on “Stress on Lattice Bracing ”—vide 
Tue EncGineer, December 30th, 1887—may be necessary 
for the guidance of those who have not a thorough 
acquaintance with the usual methods of obtaining the 
stresses on these types of girder. 

The figures as illustrated are correct on the supposition 
that the loading is on the bottom flange of Fig. 3, and on 
the top of Fig. 4. To adapt these figures for converse 
loading, we have as a general rule :— 

Bars which meet at an unloaded apex are to be con- 
sidered as pairs; and the verticals representing any pair 
in the diagram of stress are drawn from a point midway 
betwixt the loaded apices, thus— 
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In Fig. 34, the stress on the centre vertical, if not coun- 
terbraced, is equal to dead plus live load at apex = 7°5 
tons. If counterbraced, add this value to the vertical 
equivalent of the counter strain on Bar No. 1 for its 
maximum compression. 

In Fig. 3 of former paper, with load on bottom flange, 
the centre vertical bears no stress when not counter- 
braced. If counterbraced its compressive stress is equal 
to the counter strain on vertical No. 1. 

The end pillars bear one-half of the total load when the 
girders are loaded on the top. 


Maybank, Perth. W. R. 








THE CONDITION OF THE MERCANTILE MARINE 
AND ROYAL NAVY RESERVE. 

AN admirable paper “On the Best Organisation for the Pro- 
tection of Our Trade in War,” was read by Lieutenant W. C. 
Crutchley, Royal Naval Reserve, at the United Service Institu- 
tion on Wednesday, March 7th, with Lord Charles Beresford in 
the chair. 

The lecturer had been invited by the council to read this 
paper, as it was felt that the missing link connecting the Royal 
Navy with the merchant navy might be best supplied by invit- 
ing those who understand the wants of the latter, and speak 
from their point of view. The question is in the state when a 
good bold grasp of the leading features is needed, seeing that 
our present arrangements have hardly brought matters out of a 
chaotic condition. Our reserve men are scattered, to use the 
lecturer’s words. “The men are enrolled in a force possessing a 
certain amount of coherence only, permitted to sail to all 
corners of the world until called out by Royal proclamation. 
The few officers perhaps in ships without men, the men again 
here and there perhaps with no officer nearer than the nearest 
man-of-war—-what is the best thing to do under the circum- 
stances? I am not sufficiently behind the scenes to know what 
steps would be takea by the naval authorities on any matters 
connected with the Naval Reserve, so must regard it solely from 
the view of a man in my own position. How are these officers 
and men to be brought together ? is the first question. The 
natural reply to the foregoing question is, ‘ Put the officers and 
men in the same ships.’”’ It should be understeod that the 
need that is contemplated is not in the ships of the actual men- 
of-war, but in the vessels employed for the Reserve; and the 
lecturer fairly put the case as it presents itself to the shipowner, 
the shipmaster, and seaman, showing that sacrifices cannot 
reasonably be reckoned on from men who pay taxes and bear 
their fair share of the burden as it is, and who must therefore be 
engaged on terms which offer some definite advantage, however 
slight. 

The interesting question is raised whether merchant ships 
may legally carry and use guns in their own defence with State 
aid. It is thought by some that this is rendered illegal by the 
Declaration of Paris. The importance of this question is the 
more apparent from the fact that the maintenance of our trade 
is not threatened by the armour-clads of any foreign Power, 
which are not numerous enough to seriously injure it, but by 
swift unarmoured cruisers, against whom they might, and indeed 
must at all hazards, defend themselves. 

As to getting hold of suitable ships and crews, the lecturer 
said :—“In any new over-sea contracts for mails entered into by 
the Lmnperial Government, make it one of the clauses of the con- 
tract that the vessels are to wear the blue ensign and comply 
with the regulations for sodoing. The vessels contracting would 
be first-class ships, and the inference would be that they were 
officered by first-class men. If the commanding officers were 
not officers of the Reserve let their names be submitted by their 
owners as fit to hold commissions either as sub-lieutenant or 
lieutenant, according to their seniority. And where does the 
hardship come in? I do not think that any scheme of pro- 
moting from midshipmen will ever sufficiently officer the Reserve. 
The merchant service is such a case of the survival of the fittest 
that it is almost pitiable to see the number of youngsters who 
start with good chances, and yet come to grief before they even 





hold a master’s certificate. If this scheme were once adopted 
the drill difficulty would be got over at once.” 

The absence of engineers in our present paper Naval Reserve 
is a fatal blot, which ought to be provided for even at some 
cost. The following list shows the very moderate numbers con- 
templated and the ridiculous failure of their supply :— 

Present numbers, 
150 Lieutenants. 37 
270 Sub-lieutenants. 101 
150 Engineers. | 3 
150 Assistant-engineers. | 
200 Midshipmen. 

Again, the lecturer asks :—“Does not a force of 17,890 men, 
without any petty officers, seem an anomaly! It appears so to 
me; and this is the present condition of the men ot the Royal 
Naval Reserve. The only approach to anything of the sort is 
the trained man that gets one penny per diem more than the 
other able seamen for twenty-eight days—that is, 2s. 4d. per 
year that the best man can get more than some of his fellows. 
Many of these men—numbers, I may say—hold the ratings 
from boatswain down in the merchant service, and surely some 
selection might be made from them to receive ratings in the 
Royal Naval Reserve. The extra expense would be no great 
matter compared with the satisfaction it would give the men, 
and the additional coherence it would give to the force.” 

After suggesting improvements in the system of training, the 
lecturer adds:—“ One other point. It is said on all sides that 
any future declaration of war will be sudden. Our fleet of mail 
steamers is scattered over the world, as is our commerce. At 
the Cape, Australasia, India, China, West Cvast of South 
America—every where, in fact, a very provident arrangement for 
us, too, if they had arms and the nucleus of a crew in them; but 
as they are now useless, until they can get to a depot to man 
and arm.” 

The following details as to ships to be provided from a dozen 
of the best known companies is suggested :— 


| To be compulsorily 











, No. of | carried, 
Liners. ships, | 
| Officers. Men. 

POMRO. 0 sc ab 6s 06 00 ts oe 10 | 20 150 
PEE x, 5S ky es ion ee 1 2 90 
OS re eee 6 12 90 
es | 6 12 90 
Orient rn Sk Se Be ee O64. 0s ee 6 12 90 
Oe eae 6 | 12 90 
PT a+ Se sé os 96 > Om 10 20 90 
26k: ve ends. wb. ee. aeuues 6 12 90 
EE ow es se n> ae. a - Ow we 6 | 12 90 
BN Fe Gk). wens, Sic) Jaks ah as 8s 6 | 2 90 
8 6 } 12 90 
Mail {English Channel .. .. .. Ss | 8 Ot 

- Irish Channel... .. .. .. 8 8 64 

steamers. (Fost Coast .. .. .. ..| 10 | 10 80 

Total ships, officers,and men .. .. 100 | 174 
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An armament closely stowed, with a certain quantity of ammu- 
nition, anda couple of guns mounted on decks of vessels running 
on the longer routes, is suggested. The policy generally only 
amounts to this—‘‘ Help the merchantmen to look after them- 


selves, and get and impart information for and to our men-of- | 
war.” Next comes a very important matter, namely, the way | 


to save vessels in distant parts of the world from capture at the 
sudden commencement of war. Taking as an example the Cape 
route, the lecturer suggested the following :—He marked a spot 


nearly midway between the West African coast and South | 
America, over which all mail steamers might without incon- | 


venience be directed to pass. He then supposed the admiral 
on the Cape station to be informed by cable that war was immi- 


nent, when the cableis found to be cut between Zanzibar and Aden, | 
and also between Mozambique and Delagoa Bay. Instead of our | 


ships going to destination for ten days or so, suppose that the 


Cape mail leaves Lisbon or Madeira with news of the war; she | 


might defy any French man-of-war, on account of her high 
speed, and make for the Jine or locality indicated to her where 


she knows that under the circumstances, a vessel from the Cape | 


will be awaiting her with instructions in case of war to take the 
track followed by homeward-bound vessels and warn them to 
make for Rio and wait fora convoy. The points selected for 
meeting might be changed from time to time. This is only an 
example ; similar measures could be taken for San Francisco 
wheat ships, and vessels passing round Cape Horn. Signalling 
again calls for special attention, and the establishment of a 
special confidential code, those of the Royal Navy being kept 
separate and secret, as at present. 

The supply of coal to men-of-war is the next important 
matter. This, the lecturer believed, might be done best by 
bags, each holding 2 ewt., in large boats. He had had consider- 
able experience, which justified him in saying that this was 
possible in a very rough sea. He was disposed to suggest 
that coal store-ships should carry large Berthon boats, with 
light steel projecting shields. While he rejoiced in seeing that 
some of our swiftest and largest steamers have been retained 
for Government service, the lecturer feared that their length 
was likely to be mischievous, and their awkwardness in 
manoeuvring discredit a good scheme, if these vessels are to act 
as armed cruisers. For look-out ship they would be admirable, 
and give notice of the approach of an enemy. The general 
system of warning our trading vessels appeared to be a most 
important provision to prevent destruction of property on the 
sudden outbreak of war to an extent that can hardly be ima- 
gined. 

In the discussion that followed Captain Colomb, M.P.,urged the 
importance of obtaining the views of the merchant officers, and 
the consequent value of the paper. Our sailing-vessels would, 
he presumed, cease to run in war, but our slow steamers would 
influence the routes we should have to keep in view. Our great 
need he believed to be ships rather than men. 

Mr. Fuller believed that a naval war might be prolonged more 
than was generally thought. He considered men the great need 
rather than ships, owing to the fact that about two-thirds of 
our merchant sailors are foreigners. Heconsidered our Reserve 
drill was carried out in a slovenly way, and that there was some- 
thing very wrong in a system which gave such figures as to 
numbers. He observed that owners did not like to employ 
Reserve men, whom they might lose. By the Declaration of 
Paris he considered that it is at present illegal for a merchant- 
man to be armed, and that the point should be rectified, and 
now he thought was a good opportunity for England to repre- 
sent it. 

Admiral Colomb thought, with the lecturer, that merchant 
ships might protect themselves against the class of ship that 
would attack them. The Declaration of Paris he regarded as 
very bad for England. He pointed out, however, that privateers 
in old days could not, like the Alabama, destroy ships, but only 
capture them and bring them into harbour. He commended 
the paper highly as to the suggestions offered. He pointed out 
that the sailing ships could not be ignored, seeing that they 
existed in the proportion to steamships of 34 to 4. He con- 


sidered that the chief danger to England is the destruction of 
her commerce. 

Captain Fitzgerald observed that no one would care what the 
Declaration of Paris laid down in time of war. He considered 
that the sailing ships must disappear in war. 

It was subsequently pointed out that as a steamer takes five 
voyages to one of a sailing ship, the proportion of the supply 
depending on the latter is only about one-sixth of the total. 

Lord Charles Beresford explained that the merchant reserve 
ships have three functions—(1) to go to meet a certain enemy 
known to be of inferior power, (2) as a runner for the fleet, 
(3) to meet a known cruiser, The armaments of the Naval 
Reserve ships are in many instances sent out to foreign ports to 
be taken up by vessels without coming home, immediately war 
should be declared. He concurred with the lecturer as to the 
coaling and signalling plans, and also as to the system of changes 
of route and communications with admirals of stations. He 
meant to speak of this and bring it strongly to the notice of the 
Government, and to ask for a committee composed of officers of the 
merchant navy, with a naval chairman to investigate the question, 








THE NORDENFELT SUBMARINE BOAT. 





Tue Nordenfelt submarine boat,“ No.4," which was tried in the 
presence of Government officials and foreign attachés at South 
ampton on December 19th last, as reported in our number of 
December 23rd, p. 511, we illustrate on page 213. The form is 
entirely changed from the cigar or double conical shape of the 
preceding patterns. The cross section midships is now an exact 
| circle, which closes as it moves towards bows and stern, passing 
| through a double ogival or gothic arch, which narrows more and 

more until it ends in a vertical line forming each actual end of 
| the boat. This form does not cause the boat to be subject to 
| the same excentric and dangerous effects as were produced with 
| the cigar shape, notably in suddenly stopping as has been found 
| necessary for fear of fouling some vessel, as occurred in the 
trial in the Bosphorus. The cupolas, or ‘conning towers” 
shown furnish the means of entrance into the hull of the boat, 
j aud remain available for this purpose until the boat is submerged 
| to the level of the surface of the superstructure, as shown in 
| the highest long horizontal line in Fig. 1 and 2. 
The captain and part of the crew occupy the stern end of the 
boat, and the engineers the forward part ; the engines are amid- 
| ships. The captain can communicate with the men forward by 
speaking tubes, and has the working of the boat in complete con- 
| trol, having at his hand the gear for all movement, and for revolu- 
| tion or stoppage of propellers, shown in Fig. 1, and for the horizontal 
| screws shown in Fig. 2, which cause the boat to descend or rise. 
| The crew, in fact, have no means of knowing whether the boat is 
| on the surface or below when once the cupolas are closed, with 
the exception of such men who enter their heads into the 
| 








glass domes at the apices of the two cupolas or conning towers. 
Generally, the captain occupies the stern dome, and one of the 
engineers the forward one, while the boat is being adjusted to 
any desired position. The two portions of the crew are not cut 
| off from each other, as there isa passage over the boilers through 
| which a man can creep. For submarine action, the chimneys 


} 


| are removed amidships, and covers are closed over the open- 
| ings, the glass domes are tightened over the manholes in the 
cupolas, and the crew then are dependent on the stores of 
air and steam that are contained or provided for in the 
| boat, whether on the surface or below water. This state of 
things has been maintained for eight hours at a time, although 
| the boat is generally wholly submerged for only a short part of 
| that time. The boat is adjusted for submarine action to 
| float with the superstructure level with the surface of the 
The horizontai screws then by their revolution 
keep the boat beneath the surface; and, as explained in 
| our previous article, December 23rd, if the engines stop from 
any cause, the boat rises to a position in which the crew could 
escape through the manholes of the cupolas. Torpedves are 
| discharged from the bows of the boat a little above the 
horizontal screw. Three torpedoes are shown in Fig. 2 
at the bows. Mr. Nordenfelt proposes to make much 
heavier torpedoes than those of the present Whitehead pattern. 
Thus in attacking a ship, the Nordenfelt would have two 
advantages over an ordinary torpedo boat. She might expect to 
approach much closer before discharging her torpedoes, and thus 
she might hope to send two torpedoes in succession on to the 
same spot. This, in the case of having to effect a passage 
through protecting netting, would be a great advantage, as the 
first torpedo would open a way which would only be available for 
another following exactly in the same path. Then the increased 
weight and momentum of Nordenfelt’s torpedo, although its 
speed would be less, would carry it through obstacles better than 
the lighter pattern. 

Nordenfelt has made the boat strong enough to resist the 
pressure of water to 60ft. depth. This appears to be sufficient 
for all practical purposes, especially as the boat might generally 
be used in defending passages where the depth is not con- 
siderable. It must be apparent, however, that the physical 
conditions under which the boat works are novel in many 
respects, and call for special nerve, skill, and experience, especially 
in the captain, in whose hands the boat is placed in so exceptional 
a way. 


| water. 








CANALS IN ENGLAND AND IN THE UniTED StTaTEs.—Writing on 
this subject, the American Railroud and Engineering Journal says: 
—‘‘In England, as in this country, the railroad is to a very great 
extent superseding the canal as a means of transportation. Before 
railroads were built the country was supplied with a system of 
canals on which a large traffic was carried, but it appears that 
number of these water-ways, including some which we would class 
among the more important, have begun to fall into a dilapidated 
condition. Recently special complaint has been made by Eng- 
lish papers of the state of the Thames and Severn Canal, which, it 
appears, is so much out of repair that it is difficult for boats to get 
through it at all. The traffic of this canal has decreased in a few 
years from about 44,000 tons to less than 30,000 a year, and this 
falling off has so reduced the tolls that the income is entirely too 
small to keep the canal in order, while this dilapidation, of course, 
diminishes the income. It is also insinuated that this state of affairs 
is partly due to the influence of the railroad companies with which 
the canal competes as a carrier, and it is openly charged that the 
railroad influence has made the managers neglect their work. 
While it is not probable that the canal, even if kept in the best 
of order, would take business away from the railroads, to a very 
large extent, the managers of the latter evidently appreciate its in- 
fluence as a regulator of rates, and understand that the effect which 
its improvement would have upon their business would appear more 
in profits than in the total traffic. Our English friends are just 
waking up to this view of the question, and when they finally realise 
its importance, some practical steps may be taken for repairing and 
renewing the canals. In France and Germany the importance of 
water-ways has always been recognised. In those countries inland 
navigation has been not only maintained but extended, even where 





the country is well — with railroads, the practice in this 
respect being widely different from the English.” 
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LETTERS TO THE EDITOR. 


[Ve do not hold ourselves responsible for the opinions of our 


Correspondents. ] 





FORCED DRAUGHT. 


Sin,—Mr. Howden is impatient of criticism; he is even dis- 
pleased with his critics because they adopt the shelter of anony- 
mity, although writing over a pseudonym is common enough. 
Many critics do it—Mr. Howden himself is said to have done it— 
respectable journals permit it, and therefore it cannot be wrong. 
After all, what is written is the important matter ; who it is that 
writes is of less consequence. Some like to see their names in 
print, others are less fond of publicity, and this disposition, in 
danger of becoming rare, should rather be encouraged. I am not 
aware of having fired off ill-natured personalities from behind the 
shelter of anonymity, but I confess to being full of doubt even as 
my unhappy forebear, to whom, nevertheless, all the orthodox 
are forever grateful, inasmuch as he elicited irrefragable proof 
which now had been wanting but for his stubborn refusal to yield 
to anything less. 

Mr. Howden, however, is so little impressed by an illustrious 
example that he still withholds the evidence I wish to lay my 
fingers on. If I may, simply because I hail from Glasgow, without 
difficulty obtain from the owners of the City of Venice the desired 
information, why does not Mr. Howden, who not only hails from 
Glasgow, but also possesses their confidence, procure it and con- 
found with it all unbelievers? 

There is reason to believe that the engines of the City of Venice 
were not, up to the time of their removal, in good order, but were 
quite otherwise, the cylinders being damaged in such a manner 
that leakage into the condenser was continually going on. Per- 
haps Mr. Howden can disprove this, if so no doubt he will. 

In my former letter it was submitted that the substitution of 
new boilers with higher pressure, and new quadruple expansion 
engines for the old machinery, had something to do with the saving 
of fuel in the City of Venice. Mr. Howden says this is an 
‘*imaginary theory.” Let your readers judge. 

The opinion of American marine engineering which I have 
expressed is one very generally held, and, I think, well founded, 
notwithstanding that the Ohio’s engines were made from imported 
designs. Mr. Howden says, “If I knew the facts,” kc. But that 
is just what is complained of. We do not know the facts. Mr. 
Howden has apparently not heard of the trials made on board the 
Ohio by a well-known Clyde firm, and witnessed by Lloyd’s experts ; 
but he should not go so far as to say they were never made. 

Of Mr. Spence’s experiments, Mr. Howden says they are careful 
and meritorious, but not instructive, being unfair, inconclusive, 
and misleading. Also that Mr. Spence’s conclusions are arrived 
at without sufficient grounds, and regarding the effect of heated 
air, are opposed to the effects obtained in Mr. Howden’s system. 
Mr. Spence and Mr. Howden arrive at different conclusions; there 
is therefore no more to be said. 

Mr. Howden refers to the known results of the hot blast as 
applied to smelting furnaces, but the conditions are so widely 
different that I fear he will not get much support there. A blast 
of a temperature of 900deg. to 1200 deg. Fah. iene at pressures 
of 7in. to 20in. of water does not much resemble Mr. Howden’s, 
which would scarcely be warm enough for the Hummums, and 
enters the furnace at the comparatively feeble pressures permissible 
in a marine boiler. Any resemblance between the effects would, I 
think, be hardly recognisable. 

Might I plead for a little explanation of the alleged influence of 
the forced draught on incrustation? Mr. Howden says that when 
his system is used the feed can be made up from the sea without 
injury to the boilers; this is interesting and important, but to me, 
mysterious. I am distinctly of opinion that draught should be 
under control, and not, as usual, dependent on accidental and 
variable conditions. 

I wish Mr. Howden and otber experimenters in the same direc- 
tion all the success their industry deserves, but if any one of them 
puts forward what appears incredible he must not complain if he is 
asked to come with proof in bis hand. DipyMvs, 

March 14th. 





THE R.A.S.E. ENGINE TRIALS. 


Sir,—Professor Unwin is quick to take offence. Well, I must 
ask him to accept my apology. He wrote, as I thought, rudely 
anent engineers, by beginning his letter with the words, “If any- 
thing could surprise me,” &c. 

I fancy we are both in pursuit of the truth. It will not escape 
your readers that Professor Unwin has left the true point of 
interest in the crucial question untouched—that is, what is the 
stress on the stop at the inner end of the compensating levers of 
an Appold brake? The question what is to = done with that 
stress when we have ascertained its amount, is another problem of 
somewhat less interest. Suppose that for the moment we put it 
on one side, and deal only with one; and to simplify matters, I 
will ask Professor Unwin to solve the following problem :— 

In an Appold brake the radius to the point of suspension of the 
load is precisely 2ft., the revolutions 120 per minute, the brake blocks 
3in. thick, from the face of the brake wheel to the inside of the strap; 
the leverage of the compensating lever 10 to 1, the horse-power 
to be absorbed by the brake 10. Will Professor Unwin calculate, 
and give us the steps of his calculation, the weight of the loads 
to be put on the brake—first with tallow only as a lubricant, 
second with water as a lubricant, and no tallow. The friction in 
the journals of the brake to be taken as 2 per cent. of the horse- 
power. If he can do this, he can do more than I can, or, I fancy, 
any one else. I gather, however, from Professor Unwin’s letter 
that he does not see any difficulty in the matter. It is only 
engineers--the product of this unscientific country—who can get 
muddle-headed over so simple a matter. 

As to the statement that brake loads never move, J can only say 
that his experience is opposed to my own. I really cannot say how 
many brake trials I have carried out, with everything, from a 
Prony brake to a Froude brake, and I never yet saw an absolutely 
steady load. During the trials at esundtio delicate magnetic 
tachometers were fitted to the brakes. The hands of these showed 
by their rythmical vibration the variations in speed due to the 
varying crank moments. If he will look at the Moscrop speed 
record published by yon on 13th January, as taken by Mr. 
Halpin, he will see evidence of the same thing. The brake load 
always responds to this variation in speed, rising and falling; and to 
keep its motion within reasonable limits a dashpot has to be used. 
Does Professor Unwin really mean to say that he has an engine 
which runs absolutely without variation of speed in the angular 
velocity of the crank pins? However, whether he has or not, it is 
certain that no portable engines run under such conditions, 

May I further ask Professor Unwin to tell me what is the 
difference between regarding the work done by a brake as though 
it lifted the weight, say out of a coal pit, and regarding it as a 
statical moment andaspeed? I am stupid enough to fail to catch 
the inference. Also, would I be wrong if, in the case of a winding 
engine, I estimated the work done by the engine in terms of a 
weight lifted through a certain distance in a certain time; or 
er I regard the work done as a statical moment multiplied bya 
speed ! 

Professor Unwin may say I have written uncourteously, and 
therefore he will not answer. I assure him that nothing is further 
from my intention. I have far too much respect for Professor 
Unwin’s attainments. He has; too much in common with engineers, 
too little in common with professors of mechanics, for it to be 
otherwise. 

Will Professor Unwin calculate the brake load for us under the 
conditions J have laid down? J am sure that Professor Barr, and 





Mr. Halpin, and Messrs. McLaren, and the engineers of the Royal 
Agricultural Society will alike look forward with interest to his 
re oly. R 

W estminster, March 5th. 
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INDICATOR DIAGRAMS, 


Sir,—Mr. Beck is, I think, in error in his sketch Fig. 2, showing 
an arrangement for actuatingindicator drum. The pin D should be 
placed at an angle of 90 deg. with the crank, so that the quickest 
motion of the indicator drum should coincide with the period of 
admission of steam. This is shown in Fig. 1. 

In determining the position of the crank and piston in relation to 
points A, A., Mr. Beck has again fallen into 
an error. Instead of the construction as 6 
shown in his letter by Fig. 5, it should, if we 7 
neglect the obliquity of the rod B in Fig. 1, 
beas showninthe accompanying Fig. 2. B is 
a circle whose diameter is equal to the length 
of the diagram, A the point of admission of B 
steam, C D a line through the centre of the 
circle and parallel to atmospheric line. If 
on C D we set up a perpendicular passing 
through the point A, and cutting the circle 
at E, and connect E with the centre of the =~ 
circle, the line E F wil! show the angle 
of the crank when the valve opens, and 








neglecting the obliquity of the connecting 
rod, the versed sine of the angle E F G will 
give us the distance of the piston from the Fic.! 
end of its stroke. 

Mr. Beck is undoubtedly right as to the impossibility of telling 
from an ordinary indicator diagram the exact position of the 
piston at the point of admission of steam. Can it be found from a 
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Fig. 2 


cross diagram? I doubt it. It can be very nearly approximated, 
I grant, but not accurately fixed. If you want to accurately deter- 
mine the various points of admission, cut off, &c., you must revert 
to the ordinary method of barring the engine round and marking 
the points on the slide bars. 

In one particular I consider that the cross diagram arrangement 
is very bad. It introduces a complication which has been most 
carefully eliminated in the ordinary method. I refer to the intro- 
duction of rotary motion into the gear for driving the drum. In 
the arrangement shown in Fig. 1 the length of the rod B is 
constantly changing, and as a consequence the ice! 

horizontal movement of pin 

horizontal movement of pin E 
is also constantly changing. So that in order to make any practi- 
cal use of the cross diagram, it would be necessary to know the 
length of rod B from fulcrum to point E, the distance of fulcrum 
from horizontal axis of crank shaft, and the distance of the pin D 
from centre of shaft, and with these to make a more or less compli- 
cated calculation which will give only an approximation. 
Would it not be simpler and better to have information as to lead 
lap, travel, &c., of the valve. It can generally be got from the 
engineer in charge of the engines; and with these accurate, not 
approximate, results can be obtained. 

Yandsworth, March 7th. Jxo. H. TURNER. 

{Our correspondent forgets the ‘‘slogger” in the valve gear 
when there is pressure on the back of the valve, the lead of the 
valve is always a little less than that found by taking dimensions 
when the engine is cold. Thus an engine with the steam port 
apparently open jin. at the beginning of the stroke, may really 
i ~ aw whatever. Mr. Beck's object is to detect this error. 
—Eb. 








FREE TRADE AND NO TRADE. 


Sir,--The best thanks of all are due to you for opening your 
columns to the practical consideration of a subject of the greatest 
national importance. In your issue of the 2nd inst. you rightly 
remark on the absence of argument based on facts. Theorists 
and political economists may deal with the general principles in- 
volved, but in this work-a-day world of ours these must be corrected 
by, and adapted to, the innumerable practical exceptions which 
will continually crop up. The theory of free trade has had a full 
and fair trial, and the result, as manifested by the present position 
of our trade and agriculture, is certainly not such as to render a 
challenge of its soundness premature or unwarrantable. 

No one who has given any attention to the subject can fail to 
acknowledge how wide, numerous, and varied are its ramifications, 
and how difficult it is to arrive at conclusions of any value with 
respect to the question as a whole. But the difficulty must be 
faced, and you well point out the way by directing attention to 
the importance of facts in correcting theories. It seems to me that 
we want, in the first place, the evidence of competent witnesses in 
each department affected by free trade, and from the mass of 
evidence so obtained and a consideration of the relative size and 
importance of the industries so affected, we shall surely be able to 
decide whether our great experiment of free trade has been a 
success or a failure, and whether we ought to pursue or abandon it. 

Your correspondent, Mr. Fowler, has, to use his own words, 
‘*set the ball rolling,” and I will, with your permission, endeavour 
to add somewhat to its impetus. The two interests with which | 
have been chiefly connected, and am most familiar, are the agri- 
cultural and the flour milling ; to them, therefore, I will confine 
myself, and in so doing will deal as faras possible with facts. And 
first, with re: t to agriculture, in order to narrow the question 
as far as possible, I pro to lay before your readers a few figures 
which will, I hope, enable them to decide for themselves whether 
a substantial import duty on wheat and flour would be a boon to 
the country. 

In round numbers those directly interested in agriculture include 
about one-fourth of the population of the United Kingdom, a fact 
which affords that industry a sufficient claim on our consideration. 
In your issue of the 24th ult. the authority of Professor Huxley 
was quoted to the effect that “the country cannot half feed its 
population.” If this remark applies to our most important agricul- 
tural product, wheat, I reply without hesitation that although the 
country does feed only about one-third of its population, it can 
feed not only one-half, but fully two-thirds of its population, and 
that free trade is responsible for its failure todo so, The acreage 
of wheat in 1856 was 4,213,651, in 1887 it was 2,384,505. And 
why? Because we as farmers would not, and could not, continue 
to grow wheat year after year at a loss, I suppose we may roughly 
estimate our population at 37,000,000, and our total annual con- 
sumption of wheat at 26,000,000 quarters. The average yield per 
acre is about 34 quarters. Am I, then, unreasonable in my asser- 
tion that, with remunerative prices, we could easily increase our 
aa. acreage and yield so as to give an annual produce of 
8,000,000 quarters from our own broad acres? And here let me 
pause to consider the effect of such a change on our national in- 
dustries. Much of the land abandoned by wheat is converted to 
pasture, a change involving the throwing out of employment 
at least three-fourths of the labourers previously required, and 








the cessation of all demand for the numerous and costly imple- 
ments necessary for the cultivation of arable land, and the prepara- 
tion of its produce for the market. I well remember the panic that 
fell on the farming world in 1851, when free trade prices threatened 
ruin. The Russian War caused a temporary and deceptive re- 
action, farmers’ hopes revived, capital was not exhausted. The 
intelligence, enterprise, and energy of the agriculturists was found 
ready and anxious to co-operate with that of our agricultural 
engineers in order to work more efficiently our grand God-given 
agricultural mill, and to increase itsoutput. You, Sir, can testify, 
as your admirable articles written subsequently prove, to the per- 
fection and capabilities of the machines turned out by our leading 
makers, and of the readiness of our agriculturists to adopt them, 
The demand for scientifically designed ploughs, steam thrash- 
ing machines, self-raker reapers, magnificent steam cultivating 
machinery, and, lastly, the utiful and ingenious self-binder, 
pointed to a capacity of production, an expansion of trade, an im- 
petus to our home industries well nigh unparalleled ; and I have 
vividly before me the intense pleasure and hope I felt in adopting 
each and all in succession, 

But, Sir, the free trade mania was upon us. The country had 
resolved to invite and pay foreigners to do that for us which we 
could and ought to have done for ourselves, The struggle was 
hopeless when we realised that our countrymen were resolved to 
strangle us; and now we see the result in reduced acreage of wheat, 
neglected, foul, and starved fields, an insolvent tenantry, impover- 
ished landowners, and an army of unemployed labourers, Add to 
this the vast amount of loss sustained indirectly, and I leave your 
readers to compute at what cost to the great engineering, among 
other interests, the experiment of free trade is being made. These 
statements may to some appear strong, but I appeal to all who 
have had real experience in the matter whether they are in the 
slightest degree exaggerated. 

ut to return to the figures. Let us see the bright side of the 
icture: the immense gain to the town masses, the big and cheap 
loaf, before which the intelligent workman is to fall done and wor- 
ship. I will base my calculation on a difference of 20s. per quarter 
in the price of wheat, and I will take 55s, and 35s. per quarter for 
the purpose of my argument, because these prices will fairly repre- 
sent the difference between a prosperous agriculture and the ruin 
of arable cultivation. Now this great difference ‘in the price of 
wheat will make a difference of 2d. per 4 1b. loaf. We may take 
the weekly average consumption of bread per head at 5lb., ie., 
1} 4 lb. loaf, and we arrive at the conclusion that a drop of 20s. per 
quarter in the price of wheat is worth nearly 3d. per week to each 
able-bodied workman and about 1s, per week to each wage-earning 
famity. Let the masses ponder over this. Let the intelligent 
artisan use his strong common sense and make out a Dr. and Cr. 
account. Let him debit himself with the loss of wages due to the 
competition of swarms of agricultural labourers, and the depression 
in trade owing to the collapse of our greatest home industry, then 
credit himself with the magnificent sum of 3d. per week saved in 
his bread bill, and finally strike the ba‘ance. 

I turn now to another national industry—viz., the flour-milling— 
which, though not to be compared with the agricultural in size or 
importance, is nevertheless one of considerable magnitude, and of 
special interest at the present time to the engineering profession, 
which has reaped so rich a harvest in the transition from stones to 
roller milling. Referring to THE ENGINEER of April 22nd, 1887, 
I find that you, Sir, estimated that during the previous six years the 
expenditure in equipping the British and Irish mills with the roller 
system had amounted to about £9,000,000. 

Neither many figures or much argument will, I think, be needed 
to ccnvince all except those who are set on the pursuit of a will-o’- 
the-wisp at any cost or risk, that here, at all events, our true in- 
terest lies in Protection; for, Sir, to take the lowest, the narrowest 
view of the subject, an import duty on flour only—-which, how- 
ever, I would never selfishly advocate—would not affect the con- 
sumer even to the extent of one farthing in his bread bill. It is 
a fact that the import of flour is rapidly assuming an enormously 
increasing proportion to that of wheat; and it is a fact that not 
only are many of our mills shut down, but that a large number of 
those which are running are only working half-time. You 
are aware that last year a special committee of the Na- 
tional Association of British and Irish Millers was appointed 
to investigate the existing depression in the milling trade. 
Their report now lies before me, and perbaps I cannot 
do better than quote from it the following weighty state- 
ment :—‘‘ Taking the whole of the United Kingdom, it appears that 
while in 1879 there were 10,450 flour mills at work, these have been 
reduced in 1887 to 8814, showing that 1636 have during that period 
ceased to exist.” Again, after referring to the imports of flour for 
the ten months ending 30th April, 1887, the report goes on to say: 
‘The above import is at the rate of 8,000,000 sacks of flour, or 
1,000,000 tons, and if in wheat would represent 6,664,000 qrs. at 
480 1b., or 1,428,000 tons; so that the loss to our home industries 
from flour being sent instead of wheat is that the ships have less to 
carry by 428, tons, the mills have less to manufacture by 
6,664,000 qrs., and the farmers have 400,000 tons less bran, pollard, 
and middlings wherewith to feed their cattle.” And, Sir, this 
devastating tide continues to rise. In the cereal year ending 31st 
August, 1882, the imports of flour were equivalent to 3,140,091 qrs. 
of wheat. In the current cereal year the imports of flour, based 
on the arrivals for the six months ending 29th February last, are 
already at the rate of the equivalent of 5,512,546 qrs. of wheat 
per annum, while the imports of wheat in the — of grain in the 
corresponding periods have shown an absolute diminution, being 
13,936,092 qrs. and 11,142,624 qrs. respectively. 

The explanation of all this is simple enough, for when, as stated 
in the report I have alluded to, “all other nations guard their 
manufactures by placing a duty on the import of flour,” the ex- 
porters naturally turn the full stream of their favours towards our 
open ports. Nor is its teaching less obvious when we contrast the 
amount of home industry engaged in simply distributing the foreign 
flour, with the vast amount of capital and labour, of healthy and 
profitable native industry, developed and utilised by the home 
manufacture. 

One important branch of the subject must not be left out of 
view, viz., the revenue which would be derived from the imposition 
of a substantial import duty on wheat and flour; but into this I do 
not now propose to enter. I have endeavoured to put forward as 
distinctly and fairly as I can a few facts which will, I trust, help 
your readers to form a sound judgment on the question of free 
trade as it affects two important national industries. 1 hope com- 
petent witnesses will be forthcoming to give evidence as to its 
operation in other departments, and that you, Sir, will be rewarded 
for your judicious courtesy in thus helping to clear away some of 
the mists which surround the subject. W. BULSTRODE, 

Down Lodge, Wandsworth, March 12th. 





S1r,—Your correspondent Mr. Benson has conveniently omitted 
to state that the years 1861 and 1862, cited by Mr. Fowler, were 
the years of the cotton famine, which will explain the absence of 
ner in this country mentioned by Mr. Benson, and which 

ad nothing to do with the price of wheat. 

Outside the districts affected by the cotton famine, the country 
was remarkably prosperous and contented. xX. 

Southwark, March 13th, 


Srr,—Mr. Benson is mpnces J just to me. I asked for informa- 
tion, I did not profess to supply it. What I complain of is that 
your various correspondents who write, as I suppose, to teach, do 
not supply facts, but only theories based not on facts all through. 
Taking one, or at most two facts, they build up themselves or 
quote from others a great mass of deductions which may or may 
not be founded on truth; and this line of action leaves things just 
where they were. What I ask for is such information as I would 
need to guide me in shaping my conduct in any business matter. 

I find certain statements made by both protectionists and fair 
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traders. I test these against facts, and I find that the statements 
contradict the facts. Here isan example. I am told by the pro- 
tectionists that if we adopted — our exports would be 
reduced, because countries which protect cannot export, because 
commodities are always paid for by commodities. 
plausible and even sound, 


This seems 
I test it by facts, however, and here is 


what I find. I quote from a paper in the Contemporary Review for 
November, 1887, by Sir M. E. Grant Duff on India. 

Countries. ae — Countries, a. 

ae s a 

*Russian Empire .. 12 0 Austro-Hungarian Empire 47 0 
*Norway.. «- «+ ++ +» G1 7 | {Roumania .. .. .. .. 27 0 
Sweden.. .. «- «+ eo Ol 6 | tGreece .. 39 9 
*Denmark .. «- 97 5 Egypt .. .. 38 9 
German Empire .. 107 2  *United States 55 6 
Holland. . oe 848 1 | t{Mexico.. .. . «. 2d 
*Belgium a) reer 
France .. .. «- «+» « 68 7 | tArgentine Republic .. .. 90 8 
{Portugal .. .. -- « 33 9 | {Uruguay .. .. .. .. 198 2 
Spain .. «. « «- eo 86.5 | Japan .. .. .. « .. 8 8 
“Italy eo «+ «+ ef + 17 9 | BritishIndia .. .. .. 8 0 


Sir Grant Duff says, in explanation of this table:—‘‘ For a few 
of the foreign countries I can get particulars of their public debt, 
but not of that portion of it which is foreign debt. f have taken 
the amount of the whole public debt, and allowed 5 per cent. in- 
terest on it, to be deducted from the exports, as if it were all 
foreign debt. In this way I have under-estimated the true trade 
exports. These countries I mark with an asterisk ; those marked 
+ include bullion, For these I cannot get separate returns for 
merchandise only. In the case of the United States the figure is 
really a great under-estimate, as I take its foreign debt as equal in 
amount to its whole public debt, and also as I take interest at 
5 percent. I cannot get particulars of the foreign debts, if they 
have any, of other countries, and some allowance will have to be 
made for that.” 

Now, I can in this table trace no connection whatever be- 
tween protection and exports. India is free trade and ex- 
ports 3s, a head. I may say, before going further, that in 
another place Sir Grant Duff gives the value of the exports of the 
United Kingdom as 149s, 4d. per head. Compare this with Belgium, 
in which protection reigns rampant, 375s. 2d. ; and with Holland, 
also protectionist, 348s, 1d. Germany does not compare badly 
with its 107s. 2d., ——_ protection is carried to an extreme. 
The other countries named are, if we except France, none of them 
great manufacturing countries in the sense that they produce more 
than they want. The United States is an enormously wealthy 
country, consuming internally nearly all that it can produce, save 
corn, and is so exceptional because of its enormous size, sparse 
population, varieties of climate and soil, that it can scarcely be com- 

ured with older countries, while its internal power of production 
as been enormously stimulated by protection. Last year the 
United States made about three times as much steel as England did. 

Furthermore, how is it that we pay for our imports with exports 
when it is a fact that our imports are at least double the value of 
our exports, without counting anything for the cost of carriage? 

Such facts as these demand explanation, I have no explanation 
to offer. I am neither a trader, nor a protectionist, nor a fair 
trader, nor a free trader. I am a professional man, with a 
moderate income derived from investments in this country in addi- 
tion to what I earn. I have never until recently given any atten- 
tion to this subject. Indeed, I may say the correspondence going 
on in your columns first directed my attention to it. Since then, 
I have read various works on political economy. None of them 
are satisfactory to me, because, as I have said, they do not seem 
to deal with facts all through. In Mill, for example, there is a 
great deal too much Mill, and too little of anything else. 

Prince’s-street, Edinburgh, L. Fow.er. 

March 13th, 


THE LISTOWEL AND BALLYBUNNION RAILWAY. 


Sin,—My attention has been called to an article which appeared 
in your issue of the 9th inst. describing the Listowel and Bally- 
bunnion Railway, built on the Lartigue single-rail system. From 
a careful examination of this article, I have come to the conclusion 
that the writer could not possibly have inspected the line himself, as 
there are some errors into which he could not have fallen had he 
been on the spot. Many points raised by the article are no doubt 
matters of speculation, but others are simply questions of fact. To 
mention some of the latter, I need only say that instead of requiring 
several platforms at the stations, no platforms are required on any 
railway built on the Lartigue system; one of the peculiar advan- 
tages claimed being that the train can be stopped anywhere in the 
open country, provided it happens to be a spot where the 
ordinary trestles of a height of 3ft. 3in. are used, and such 
train can be loaded either with passengers or live stock with- 
out any difficulty, and no necessity for platforms of any 
kind. Then, again, in describing the switch the article states 
that this consists of a curved section of trestle pivotted on 
its centre; but the most cursory examination must show that 
it would be impossible to switch from one line to another by pivot- 
ting the section of the trestle on its centre ; in that case it would 
simply act asa turntable. The peculiarity of the whole arrange- 
ment is that this turntable switch turns on an excentric instead of 
on a concentric point, as described in the little pamphlet which I 
had the honour of sending you a short time ago, and the ingenuity, 
if any, was displayed in finding the excentric point on which the 
section of trestle had to pivot so as to produce the effect of a 
switch instead of a turntable. Though the writer of your article 
mentions a number of points which he says are claimed among the 
advantages for this single rail railway, he leaves out the most 
essential one, namely, the absolute safety of the line, as it is main- 
tained that it is practically impossible for the train to leave the 
line, even in the case of the worst accidents which can possibly be 
imagined, If this claim has any foundation in fact, it mae: be 
sufficient inducement for the adoption on a large scale of this 
system, even if the cost was greater than that of lines of similar 
capacity on the double line system. So far as experience has 
enabled the persons connected with this railway to judge at the 
sige time, this claim is well substantiated, as many trains have 
been run with some of the carriages, and sometimes with the engine 
itself, off the central rail without any damage being done nor any 
person hurt. 

Now with regard to the points which have been selected by the 
writer of the above article for discussion, taking them in the order 
he mentions, the first—suitability for countries of every varying 
level. The means which are supposed to be used for the pu 
are not those proposed by the “one goed of the Lartigue railway 
system. Instead of using trestles of a varying height, it is main- 
tained that this single rail railway can be adapted to the undulat- 
ing and uneven parts of the country by following closely the 
natural undulations of the ground ; but when supports of a varying 
height are used, surely it is not supposed that we should simply 
increase the same —- trestles to an indefinite height, or, as the 
writer suggests, to 15ft., or make the base of the trestle propor- 
tionately wider. You could easily imagine that this would not be 
the most convenient method of making supports of varying heights. 
Furthermore, the gradient can be steeper with this system than 
with others, because by the peculiar construction of the tender 
greater adhesion is obtained, and is only used momentarily on such 
portions of the railway where it is required. This peculiar arrange- 
ment of the tender forms an important detail in the system under 
discussion, 

With regard to crossing streams and ravines on the Lartigue 
system, it has been proved by the line under consideration, to a 
certain extent at least, that this can be done cheaper and easier. 

Now, with regard to facility of construction, the writer has com- 
pletely failed to see the point made by the promoters, inasmuch as 
most of the earthworks and many bridges can be avoided by the 
present system, and the ironwork is sent ready rivetted on to the 
ground ; it simplifies the construction of the tes, as the greater 








part is done in the works, which is a most important point in 
countries such as the Colonies, where labour is very expensive. 

With regard to the level crossings, no doubt they are more com- 
plicated arrangements than on ordinary lines until people get 
accustomed to them ; but it is proposed hereafter to avoid them as 
much as possible by having small steel bridges over the line and 
laying the railway in shallow cuttings, so as to avoid any expense 
of approaches, From the much smaller height from the top of the 
carriages to the natural surface of the ground this is an easy 
matter, and this same reason shows economy in constructions, as it 
reduces the height of all over bridges or any other works of art 
which must clear the railway. This has a material bearing on the 
next point, namely, that of economy in construction. I may state 
that the railway under consideration was made for £3000 yl mile, 
this cost including everything, such as land, fencing, and a very 
large rolling ween consisting of thirty-eight vehicles and four 
engines. Now I am informed by the best authorities on the con- 
struction of railways in Ireland that there is not a single railway in 
the whole of that country which has been constructed at anything 
like such a low cost. 

The whole article seems to me written with a certain amount of 
bias, as the writer has somehow or other gone out of his way to 
represent things in an unfavourable _ where it is hardly possible 
that the suppositions he makes should ever occur in practice. 

When the question of drainage is mentioned, of course the sug- 
gestion made is that the fact of dispensing with such impediments 
as embankments would in many cases prevent inundations which 
have even ended by sweeping away large sections of railways, such 
as the London and North-Western Railway, which have been many 
years in existence. 

As to the gorges to which the writer alludes, it is perfectly true 
that such a railway can be built in gorges which would be abso- 
lutely impassible for ordinary railways, notwithstanding that the 
carriages do not run on the top of the principal rail. Torrential 
rains produce floods which disappear as quickly as they appear, 
and it is not suggested that a railway built under such circum- 
stances should be placed on ballast or gravel at all, How the 
writer can say that an ordinary line going along a torrent can be 
protected as easily does not appear to me very evident. I do not 
think that an ordinary railway would ever be built in such a posi- 
tion, because it would be impossible to maintain it. 

Even in the sixth point, adaptability for electric railway business, 
the writer tries to suggest that it is not very evident; but had the 
writer been present at the opening of the railway, he would have 
met there one of the most eminent electrical engineers, who as a 
specialist pronounces the system a superior to any 
other for that purpose. The writer further criticises the form of 
the rolling prod! % It is true that a piece is taken from the centre, 
but at the same time there is an immense advantage in lowering 
the carriages so as to nearly touch the und. The difference in 
height is something like 3ft., compa with many existing rail- 
ways. And here again the question of being able to dispense with 
any platforms comes in, and the additional safety given to the 
public, as there is no possibility to slip between the platform and 
the carriages, The economy in land is one-half, as we only require 
three acres of land per mile, and six to seven acres is generally 
required for a narrow gauge line. 

am afraid that my letter has been a t deal longer than I 
had intended, but the answers I could give to the writer of the 
article are innumerable, and I have the greatest difficulty in con- 
fining myself to the few observations I have been able to make in 
this letter. Even when he talks of the system and its history he 
has not quite realised that the post and rail system is not the same 
as the one under consideration ; and that system, as far as it went, 
was never more than a theoretical idea, which never was put into 
practical use. 

He compares it further with Meig’s elevated railway, one of the 
most complicated and practically impossible applications of the 
system. is system was so condemned by the official Institution 
of Engineers in America that they excluded it from their papers, 
whereas one of the leading members of the council of that very 
same institution was, after careful personal examination of the 
Lartigue system, so favourably impressed with it that he has taken 
the greatest care in recommending its practical adoption in the 
United States of America. F. B, BeuR, Managing Director. 

The Lartigue Railway Construction Company, Limited, 

10, Drapers-gardens, London, March 12th, 


[The article to which Mr. Behr refers as ‘“‘describing the 
Listowel and Ballybunnion Railway” was written after a careful 
inspection of the line by the writer. Mr. Behr says ‘‘the writer 
could not possibly have inspected the line himself.” Mr. Bebr 
may be assured that the writer did achieve this impossibility. 
The article was the result of the inspection; and with every wish 
to speak well of the Lartigue Company’s work and of the system, 
the writer was bound to remember that he was writing for the 
engineering world, for readers many of whom are accustomed to 
investigate and to pronounce upon the relative value of different 
systems of railway construction, and who expect THE ENGINEER to 
consider before it speaks. The author adheres to the conclusions 
given in the article. The above letter does not disprove one of its 
statements. If Mr. Behr prefers it, he will call the station plat- 
forms, raised pathways, and of these there must be one on each 
side the train, though they need not be any higher than those used 
on German railways. The switch is pivotted in the centre of its 
length. The fact that the pivot is excentric laterally is not perti- 
nent to, and does not affect in any way, the conclusions drawn. 
These two points are mentioned in explanation. In reply to the 
remainder of Mr. Behr’s letter, readers must be referred to the 
article.—Eb, E.j 





Sir,-- From the description which appeared in your last issue it is 
difficult to see where the economy of the Lartigue system comes in. 
For a district that cannot support an ordinary line the best kind of 
construction is a light railway of the standard gauge, with per- 
manent way and works so designed as to be strong enough to carry 
12-ton trucks, to be worked as a tramway by engines having not 
more than six tons on each axle. Where, as is often the case, such 
a line can be laid by the side of a road, the cost of construction 
should not exceed £2000 per mile, even if some land has to be pur- 
chased, for the cost of this would not be excessive, owing to there 
being no severance. 

A six-wheel coupled 18-ton engine will take four 12-ton trucks up 
an incline of 1 in 20 and nine up 1 in 40. Hence, if 1 in 40 is taken 
as the ruling gradient, and to avoid work 1 in 20 is sometimes neces- 
sary, a siding most be provided at its summit, so that the train 
may be divided and taken up in two parts. 

_ There is but little economy in first cost gained by narrow gauge 
lines, while the transhipment necessary is a constant source of 
expense and delay. Rucuaap M. Parkinson. 

5, Great George-street, Westminster, 
March 14th, 


DO MARINE BOILERS SUPPLY WET STEAM ? 


Sir,—It certainly is startling news to be told that marine boilers 
supply excessively wet steam instead of fairly dry steam. But 
from a wo of your article, in yourissue of March 2nd, referring 
to Mr. Mudd’s engines of the s.s, Suez, I take this statement to 
be the expression of your own and Mr. Mudd’s opinions. If this is 
really so, this question is naturally forced uppermost in one’s mind, 
How can the difference in the point of cut-off of an engine canse or 
account for such a widely varying percentage of water found to be 
in the admitted quantity of steam in the high-pressure cylinder of 
an engine! It seems clear, on the wet steam hypothesis, that the 
percentage of water existing in the steam in the initial cylinder, at 
varying points of cut-off, would be practically constant, or nearly 
so. This brings one toa dilemma ; for, assuming all the reports of 
exhaustive experiments and articles published in your journal from 
ume to time, and in other works on the subject, to be correct, the 





amount of water found to be in the initial steam at the point of 
cut-off varies between about 25 and 50 per cent. of the admitted 
quantity for cuts-off of 4 and 4 of the stroke respectively. 

15, Wales-street, Liverpool, E. R. Royston. 

March 12th. 

[We have not stated that the steam supplied by marine boilers is 
wet, but we think that Mr. Mudd’s hypothesis that it is wet is 
deserving of full consideration. It explains things otherwise so 
far inexplicable, but we do not shania accept it as certainly 
true.—Ep. E.] 





THE ARRANGEMENT OF CRANKS FOR TRIPLE EXPANSION 
ENGINES, 

Sir,—According to all formule that I have yet met with respect- 
ing cranks for engines of this class, the established theory appears 
to be the division of the circle into three equal parts—beginning 
with the high-pressure engine—of 120 deg. 

By some sea-going engineers I am informed that this rule is 
sometimes departed from, and preference given to an arrangement 
of cranks at an angle of 90 deg. from each other, the same as 
applied to engines of two cylinders only. Of advantages claimed 
for this arrangement I am unaware, but am now in quest of. As 
by the placing of cranks at an angle of 90deg. to each other, two 
dead centres must occur-—the high and the low-pressure engines— 
at the same moment during each revolution, and therefore the 
two evils, irregular speed and the consequent loss of ‘power, must 
at once become obvious. In a recent number of THE ENGINEER [ 
find engines illustrated in section setting forth this arrangement of 
cranks. 

May I now ask the favour to be informed by some of your 
readers of the advantages claimed for the 90 deg. in preference to 
the 120 deg. crank, as, unassisted, Iam quite unable to conceive 
a e whatever. FoUuNDRYMAN. 

arch 12th. 





REPORTS ON PROJECTED WORKS IN COMPARATIVELY 
UNKNOWN COUNTRIES. 

Sir,—I do not remember having seen the above important 
subject treated in your esteemed paper—at least not since I was a 
regular subscriber, now about nine years; and should like to invite 
correspondence on the subject through your paper, because I con- 
sider it one of great importance, not only to the profession, but 
also to the English public, they generally being the most interested 
in the enterprises of those countries. 

I my humble opinion, I do think that the present system is 
so eutirely wrong that most financial failures in those countries 
have their origin out of the present system. The system I refer to 
is, that promoters of any proposed work apply to some or other 
engineer in London of good standing for such reports; but those 
engineers do not take the trouble to go out and look for them- 
selves, and often they are too old, too rich, or too busy, but will 
send some of their staff without having any practical experience of 
language, customs, &c., of such countries; and the result is that 
those reports are made and solely obtain.d from information of 
people whose interest it is to get the work done regardless of con- 
sequences, What I advocate is, that any report made should be 
accompanied by a report of a local technical man of good standing 
who has resided in the country for some time, and knows all the 
ins and outs of the proposed scheme. This would do away with 
such a lot of waste of money and materials, the latter, when it does 
come, entirely unfit for climate, &c. &c. 

JoHN S. De JoneH, Assoc, M.I.C.E. 





A RUN ON THE GREAT NORTHERN. 


S1r,—I have been a subscriber to your excellent paper for some 
time, and therefore I would like to point out an error in your 
issue of the 9th inst. (only received to-day). In the article en- 
titled ‘A Run ona Great Northern Express Engine,” the writer 
says:—‘‘Even the much-abused Southern Railways (on one of 
which I live) have speeds of 46°6,” This is a decided error. The 
fastest train on the South Eastern is the 10.42 a.m. express from 
Shorncliffe, which runs to Tunbridge Junction in 48 min., a dis- 
tance of 39 miles 65 chains, the speed therefore being 49°76 miles an 
hour—a decided improvement for a Southern line on 46°6. The 
distance is from Airey’s Railway Maps, and the time is from the 
Service time-book, and both are therefore correct. 

I hope that you will deem it worth while to insert this yas 


tion. 
Forest-hill, S.E., March 14th. 





HYDRAULIC LIFTS. 


S1r,—-In my letter published in yourissue of the 2nd inst., Ireferred 
to Mr. Ellington as the inventor of the patent balanced hydraulic 
lift. I have since received a letter from Mr. Samuel Chatwood, of 
Manchester, complaining of this statement as being calculated to 
do him an injury, and referring me to his specification No. 2600, of 
1878. He desires me to make publica correction of my statement, 
and thus to remedy any injustice done him. Of course I can have 
nothing but pleasure in correcting any inaccurate statement. In 
writing = former letter I had no knowledge that Mr. Chatwood 
was, or claimed to be, the first inventor of the patent balanced 
hydraulic lift. 

4, Queen Victoria-street, 

London, March 13th. 


Wm. AvucT. GIBSON, 
President, American Elevator Co. 


THE MANUFACTURE OF THE STOCKPORT GAS ENGINE. 


Sir,—Allow me to draw your attention to a somewhat mislead- 
ing statement which appears in your issue of February 24th, under 
the heading of ‘‘ Work Lost to England.” In this paragraph you 
state that ‘Stockport has its silent gas engines made in Ghent.” 
The only “Stockport” silent gas engines made in Ghent are manu- 
factured by our Belgian licensees under royalty, for sale in one 
portion of the Continent only. All “Stockport ” gas engines sold in 
the United Kingdom and the Colonies are manufactured at the 
company’s new and extensive works here at Reddish, near Man- 
chester. ALF. R, BELLAMY, Secretary. 

Reddish, near Stockport, 

March 8th. 








TENDERS. 
CORPORATION OF LEICESTER. 

List of tenders for the construction of a Macadam road, 1150 
yards long and 15ft. wide, in connection with the Beaumont Leys 
Sewage Farm, for the Corporation of Leicester. Plans, specitica- 
tion, and quantities by Mr. J. Gordon, C.E., borough surveyor :— 


4 «4, 
James Evans, Birmingham. . -. 1150 0 0 
James Dickson, St. Albans .. «o we 8 
Jno. Smith, Belgrove, Leicester 9sl 4 8 
8. and E. Bentley, Leicester 945 1 1 
Holme and King, Liverpool.. .. .. mu 200 
R. C. Cordon, Nottingham .. .. .. .. .. 762 0 0 
B. W. Ward, Whetstone, Leicester (accepted) 7490 =0 











List of tenders for the construction and delivery of fifteen new 


railway sanitary wagons, for the Leicester Corporation. Mr. J. 
Gordon, C.E., borough surveyor :— ‘ 
£ «4, 
J. Stablefurd, Leicester aaa do A ae 2 RES OC 
Harrison and Camm, Rotherham .. .. .. .. -. 84710 0 
Metropolitan Railway Carriage and Wagon Company, 
Birmingham .. or. oe ae, 


Ce eae eee eee eee 
Midland Railway Carriage and Wagon Company, Bir- 
, | aan lie i ae Re Ca ie 

The Trustees of the late 8. J. Claye, Long Eaton 
eo 08 ce ws se we «oe «s CORD 


0 

825 0 0 

06 5 0 
(accepted) .. . 0 
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WARD'S PATENT PUMPS. 





AN ingeniously and neatly arranged single and double-acting 
pump, with air vessel made with the frame, is illustrated by the 
accompanying engravings as manufactured under Ward’s patents 
by Messrs. Lee, Howl, and Co. The pumps are arranged so as 








Fig. | Fig. 5 Fig. 3 


to dispense with the usual bucket rod stuffing-box, and each 
pump has an air vessel in the body casting. The handle is a 
lever of second order, suction taking place in the up stroke of the 
handle and the delivery in the down stroke, thus dividing the 





work done and reducing the labour in working the pump. In 
an ordinary pump, for example, with 20ft. of suction and 20ft. 
of delivery pipe, no effort is required in the up stroke, but a force 
to overcome 40ft. must be exerted in the down stroke. In Ward’s 





















DELIVERY. 





AIR VESSEL. 














Fig. 7 Fig. 2 


pump under similar conditions it would never be necessary to 
exert a force capable of overcoming more than 20ft. The water 
does not pass through the bucket, and the waterway is thus 
not restricted. There are two valves only in each pump, which 














Fig. 6 


are easily accessible by a door in the pump body, no pipe joints 
having to be broken to reach them. The pumps have been 


section that the working barrel is separate from the body, and 
can be readily renewed. These pumps have a combined ful- 
crum and guide bracket. 

Fig. 1 shows one of the small pumps-on a base, and a 
similar pump is mounted with guide upon a plank, the 
guide and fulcrum bracket being made in one piece, and the two 
must therefore remain tight and in proper relative positions, 
Fig. 3 is a double-acting force pump mounted on a plank, and 
Fig. 4 is one of the double-acting force pumps with gearing for 
high lifts. Figs. 5, 6, and 7 show the sections respectively of 
the single-acting pump with air vessel Fig. i, the double-acting 
force pump Fig. 3, and the single-acting pump Fig. 3, with air 
vessel and hand wheel and crank. 








EASTWOOD'S “ASBESTALLICON ” PACKING. 





THE combined asbestvs and metallic packing illustrated by the 
annexed engravings, as made by Messrs. Witty and Wyatt, pre- 
sents several novel points, and is, we understand, working very 
satisfactorily in practice. The soft metal rings, of two forms, 
are made in two or three segments, as shown in the details 


MY 





ABC D, and an asbestos ring is attached to the segments, but 
itself only severed in one place. The segments are thus held 
together, and are put in place so as to break joint. The metal 
and asbestos press together, and are sufficiently free to follow 
any irregularity in the form of the piston-rod, and yet, while 
being free, are quite steam-tight. 








THE STEAM YACHT GRACE DARLING. 


THE steam yacht Grace Darling, built by Messrs. Fleming 
and Ferguson, shipbuilders and engineers, Paisley, is the pro- 
perty of Mr. J. Carberry Evans, Hatley Park, Cambridgeshire. 
The dimensions vf the yacht are as follows :—Length between 
perpendiculars, 137ft. 4in.; length over all, 157ft.; breadth 
moulded, 19ft. 6in.; depth moulded, 11ft.; draught of water aft, 
Sft. 24in.; tonnage, 239 tons, Thames measurement. The hull 
is built of mild steel to Lloyds‘ highest class. The engines are 





HP, Cylinder, 10}in. diameter x 20in. Stroke. 
Constant, 1°298 x 62°9 = 81°64-1P. 


cae 


constructed on the quadruple expansion principle, of the most 
improved type. The cylinders are 10in., 14in., 20in., and 28in. 
diameter, having a stroke of 20in., and are capable of propelling 
the vessel at a mean speed of 12 knots per hour. The engines 
make 160 revolutions per minute, developing 360 indicated horse- 
power, with a boiler pressure of 180 1b. per square inch. The 
boiler is 10ft. in diameter by 9ft. in length, and built of steel 
to work at a pressure of 190 lb. per square inch, with a con- 


Second Cylinder, 14in. diameter x 20in. Stroke. 
Constant, 2°422 x 39°3 = 95°18-H.P. 




















sumption in fuel of 4 cwt. per hour. In the engine-room there 
is fitted one of “ Darling's” patent evaporating and distilling 
apparatuses for making fresh water. This useful appliance, 
besides making upall waste in the boiler, supplies fresh water suffi- 
cient for all other purposes. The vessel is fitted throughout 
with electric bells and electric lighting, having a dynamo driven 
by a separate compound engine. The yacht is schooner-rigged 
with two pole masts, and is fitted with Napier’s patent steam 





designed with large waterways. It will be seen from the above 


bridge, and connected to the rudder head by a steel wire rope, 
conveyed through an accessible tube behind the bulwark lining, 
Amidships there is a deck house extending forward from the 
engine-room, comprising galley, cook’s store-room and stair to 
captain’s bridge. The fore end of this deck house is elegantly 
fitted up as a deck saloon, finished in dark stained mahogany 
with fluted pilasters, and it also forms the entrance to the 
drawing-rooms and the cabins below. There is a small deck 
house aft, suited for a smoking and chart-room, and finished 
inside with stained mahogany and fluted pilasters. The deck 
fittings have all been designed to the greatest advantage, and 
are of teak, the bulwarks being of iron neatly panelled with the 
same wood. The interivr accommodation has Leen carefully 
designed, all the available space being utilised. The stair 
leading down from the deck house enters direct into the 
drawing-room, which is fitted with American walnut frame- 
work and pilasters, satin wood panels bordered with Spanish 
mahogany, and walnut mouldings. At the sides of the 
forward end of the saluon are two handsome sideboards made 
of walnut, with satin wood panels and marble tops, and in the 
centre of the forward end of the saloon is placed the piano, having 


Third Cylinder, 20in. diameter x 20in. Stroke. 
Constant, 4944 x 15°55 = 76+ 63-ILP. 











a mirror over the top, and on each side a bookcase having glass 
doors with bevelled edges, and supported by carved pillars. 
There is a sofa on each side, continued round the end of the 
saloon, with neat tables at the corners. The salvon is entirely 
upholstered in old gold, the whole of superior finish and taste- 
fully fitted out. At the after end of this saloon, on each side, 
are two large state rooms; and at the forward end, on one side is 
an entrance to a state room, and on the opposite side the entrance 
to a lobby leading to other state rooms, bath, w.c., &c. All 
these rooms are fitted in the most improved style, the sides 
being finished in enamel white, and all furnished with hand- 
some washstands, forming dressing-tables, with mirrors on top, 
toilet racks, trinket drawers, &c. Each room is also provided 
with wardrobes, and large drawers under the beds, all finished 
in mahogany, and upholstered seats, &c. The baths and w.c.’s 
enter off the forward end of the passage. Each bath is supplied 
with hot and cold water and a fresh water shower. There is an 
iron bulkhead separating these cabins from the forecastle, which 


L.P. Cylinder, 28in. diameter x 20in. Stroke. 
Constant, 9°692 x 10°3 = 99°82-ILP. 











is fitted up with beds and accommodation for ten men, with a 
w.c. at the forward end. The captain and engineer are each pro- 
vided with a room at the forward end, having bed and drawers, 
sofa, washstand, &c. Immediately abaft of the engine casing is the 
companion-way to the dining saloon and after cabins, and on 
either side at the foot of the stairway are the pantry, w.c., and 
bath-room, the latter being fitted with hot and cold water, &c., 
similar to the one forward. The pantry has a large dresser, 
drawers, lockers, silver case, plate racks, &c., finished in maho- 
gany, and all arranged and fitted in first-class style. It is also 
supplied with fresh and salt water, and has a speaking tube 
connecting it with the galley. Abaft of this is the dining 
saloon, which is handsomely finished in brown polished oak. 
On one side of this saloon there is a large dining-table, 
with a sofa on one side and revolving chairs on the other 
side of the table. The other side of the saloon has a small 
side table, and a sideboard in brown oak witha marble top. On 
the top of this sideboard there is a mirror, into the oaken frame 
of which a cluck is worked. The saloon above described is 
handsomely upholstered in crimson. Immediately aft of the 
dining saloon is the owner’s room, which is also fitted up in 
superior style. In the centre of the aft end of the dining 
saloon is a passage leading to the other state rooms, which are 
fitted up similar tu those that are forward of the vessel. At the 
end of this passage is the steward’s and servants’ room, fitted 
with beds, drawers, and locker seats, &c. This yacht, with her 
advanced type of engines, elegant fittings, &c., makes a note- 
worthy addition to the pleasure fleet of the country, and fully 
maintains the high reputation which Messrs. Fleming and 
Ferguson enjoy as yacht builders. 

Our illustrations this week show the Grace Darling in section 
and plan. On page 220 will be found an engraving from a 
photograph which speaks for itself. In our next impression we 
shall give illustrations of her machinery. We give above care- 
fully reduced copies of diagrams which show the characteristic 
re-evaporation, common to all multi-cylinder expansive engines. 
The diagrams show that the valve gear is excellent. 








THE LonDON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—At the last meeting of this society, a paper on 
‘* Wood-working Machinery and its Application to Pattern-making”’ 
was read by Mr. Allan Ransome, M.I.C.E., which elicited opinions 
from several members with experience as pattern-makers, generally 
favourable to the use of machinery as a means of economy. Mr. 
Ransome stated that engineers’ patterns could not be produced by 
machinery with the same facility or economy as general joinery 
work, but in any shop where six or more ty, are 
ra it would be found advantageous to have a few machine 
tools. He specially recommended a ‘‘distance saw” bench fitted 
with two circular saws, one for ripping and one for cross-cutting, 
with adjustable fences to set to any angle; a band saw, which 
should be fitted with Miow’s patent guides, and have the saw 
pulleys not less than 30in. in diameter; and a planing machine for 
surfacing and thicknessing, which should have an index for regu- 
lating the thickness without requiring the workman to apply his 
ruie, and an adjustable table or cutter spindle, so that any required 





capstan windlass. A steering gear is fitted on the captain’s 


taper can be given to the material. 
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THE EAMES VACUUM BRAKE. 
THE EAMES VACUUM BRAKE CO., BOSTON, U.S.A., ENGINEERS « 
(For description see page 218.) 








Fig. 7 





















































SSS SN 


Sy 
Qerrrrcrer crear 


AAA 








Le NS SSS 


OPIS ASIANA AEN 


ale 


ere er rrerrrs 


Pr 











LLP LLLLIPLLLL LLL LLL LOT LPLP 








ee 


VILLLLLTTD CL LLY 


2 
08 

















THE ENGINEER. 


Marcu 16, 1888, 








—————_____, 


THE EAMES VACUUM BRAKE. 





THE EAMES VACUUM BRAKE. 





Ty the United States less importance is attached to-automatic 
action in a brake than is attached here, and we illustrate this 
week above and on page 217, a vacuum brake which is in very 
extended use in the United States and South America. It is 
also being fitted un the Dutch railways and in Spain. Of its 
working we have had no personal experience, as the brake is not 
in use in this country, although it is being fitted to an experi- 
mental train. We see, however, no reason to doubt the state- 
ments made concerning it by the Eames Vacuum Brake Com- 
pany. 
years. 

The Eames vacuum brake is now in use on 240 different rail- 
ways in the United States and South America, and at the late 
railway brake trials at Burlington, United States, it beat all 
competitors on certain points. These trials came off in May last, 
each company fitting up fifty vehicles. The following advantages 
are claimed for the Eames system :—(a) Simplicity of construc- 


The inventor, we may add, has been dead for some | 


Fig. 8 


form a series of chambers, open alternately at the top and 
bottom, and increasing in area from the central to the outer | 


chamber. The middle chamber is open at the top; the second 

chamber is closed at the top and open at the bottom; the | 
third chamber is open at the top and closed at the bottom ; and | 
so on through the entire series. The steam passes into the | 
middle chamber direct from the exhaust pipe. Upon leaving | 
this chamber it comes into contact with the closed top of the 
second chamber—which envelopes the first chamber—and is | 
forced downward through the second chamber. Upon leaving 

the second chamber at its bottom, it comes into contact with 

the closed bottom of the third chamber—which envelopes the | 


| second chamber— and is forced upward through the third chamber. | 


tion ; there are no intricate or delicate parts, and no complex , 


valves, packed pistons, or stuffing-boxes. (5) Facility of mani- 
pulation ; it is easily understood and manipulated, and requires 
no skill to keep itinorder. (c) Noair pump isemployed, and the 
compressed air system is avoided. 


that it is exclusively used on every locomotive and carriage on 
the New York Elevated Railway and the Brooklyn Bridge Rail- 
way, making 100.000 stops daily on the former line, where it has 
been in use for five years on an equipment of over 1000 passenger 
carriages and 400 locomotives without a single failure. There 
is no oil used, and the saving in oil alone, as compared with 
other systems, will, it is stated,in course of time pay for the 
brake. The release is instantaneous, and no time nor power is 
expended in effecting it. The driver has complete control of the 
train, and can regulate the brake power to as much or little as 
he may desire, and also handle the train with this brake in 
perfect safety on any gradient on which a locomotive can be run. 
The cost of the brake is, we are told, much less than either the 
Westinghouse or Smith’s vacuum, and the Eames Vacuum 
Brake Company will guarantee the diaphragm for three years. 
The brake is now working successfully on gradients of 1 in 25, 
and has been operated for four years without a single failure. 

So much premised, we may proceed to describe the brake. 
Our engravings show two varieties—one, the brake as fitted to 
coaches, the other an engine, or, as the company call it, a 


This process is repeated through the series of chambers, until | 
the steam finally escapes into the open air through a number of 
fine perforations in the top of the outer chamber. The velo- 
city of the steam diminishes as the area of the chamber in- | 
creases, and its final escape is noiseless, The condensation 
passes through the bottom plate of the muffler by means of 
apertures, and is carried away by a drip pipe. 

The equipment, Fig. 8, of the train is easily understood. The 
pipe used under the cars is common gas pipe, 14in. in diameter for 
standard gauge, and l}in. in diameter for narrow-gauge cars. 


| This pipe crosses under the centre of the car, coming out at each 
The practical utility of the brake is best shown by the fact | 


“driver ” brake, because it acts on the driving wheels of the | 


engine. 

The first, or “ plain brake,” consists of an ejector, a continuous 
line of pipe connecting the diaphragm with the ejector; the 
couplings on the ends of the flexible hose, and the diaphragm 
pots, by which the brake blocks are applied. The ejector is 
shown by Figs. 1 and 2. 

The operation of this ejector is as follows:—The movement 
of the lever 41 opens the steam-valve B49. This is a slide- 
valve, and is moved over the port in valve-seat C49, by the valve- 
stem B51. The steam, entering at A50, passes through this 
valve, and enters the steam-chamber Al. The steam rushes 
upward around the end of the tube 5, its velocity being acce- 
lerated in passing through the contracted opening at the top of 
the tube. Passing through tubes 3 and 8, the steam shoots up 
in the form of a column with a hollow base; the tube 5, which 
is connected through 54, C4, and the check-valve B7, with the 
pipes and diaphragms on the train, forming this base. The 
effect of the steam passing out under these conditions is to 
induce a current through the tube 5, which draws up the valve 
B7, and sucks the air out of the pipes and diaphragm pots. Upon 
shutting off the steam the valve B7 closes the air-pipe, and the 
..vacuum in the pipe and diaphragms is maintained until the air 
is allowed to enter through the release-valve 8, by the move- 
iment of lever 25. 59 is a ball-drip for the escape of water 
when deposited in steam-chamber Al by condensation. A16, 
which terminates in the drip-pocket 56 57 58, serves the same 
purpose for the lower body of the ejector D2. 53 is a jacket 
surrounding the pipe 8; it passes up through the roof of the 
cab, having a thread at the upper end to connect it with a 
mufiler for deadening the noise of the escaping steam. 

The movement of the lever 41 over the quandrant A30 is 
limited by the quadrant studs 42 and 43. When the lever is 
against the left-hand stud the valve B49 is wide open ; when 
against the right stud the valve is closed. The lever will remain 
in any position between the two studs, opening the port in the 
valve-seat more or less, and graduating the amount of vacuum, 
and the consequent power applied to the brakes. B59 is a 
copper tube with a union 12 on either end, and connects the air- 
pipe just below the check-valve B7 with the vacuum-guage shown 
in Fig. I. This ejector is very simple in its construction. It 
has but two movable parts. The only parts which are liable to 
wear are the valve and seat B49 and C49. The seat is raised, and 
can easily be ground when necessary, or replaced at a trifling 
expense. It is reached by removing the bolts, which are shown 
upon Fig. I, immediately to the left of the vacuum-gauge, and 
which connect the castings B28 and Al. In case of any obstruc- 
tion to the air check-valve B7, it may be reached by removing 
the screw-cap O4. These ejectors are all made with inter- 
changeable parts, so that any part which is broken or destroyed 
can be renewed by sending for the number. 

The muffler, which is used to deaden the sound of the 
escaping steam, consists of a cylindrical casting, containing a 
series of concentric sheet-iron cylinders, fastened alternately to 
the top and bottom plates. When the plates are placed in their 


respective positions at the top and bottom of the cylindrical 
casting, these sheet-iron cylinders shut into each other, and 





end on the side of the draw-bar toward the hand-brake wheel, | 
and about 12in. or 15in. from the centre line of the car. This 
pipe is attached to the bottom of the car by pipe clips, 
which are furnished with each equipment. Connection with 
this iron pipe is made by means of a T; a piece of hose, 
Fig. 3; hose nipple; hose connection ; and double-thread nipple. 
Attached to the ends of the iron pipe, by a goose-neck 16, 
Fig 3, is a piece of rubber hose, usually 22in. in length, ending | 
in the couplings 15, The goose-neck and coupling are attached | 
to the hose by the hose clips 17 and 18, 17 having an eye, by | 
which the hose may be hung up when at the rear end of the 
train. 

The diaphragm pot consists of a kettle-shaped iron casting, 
Fig. 4, with a loose disc of heavy, rubvbered duck 2, 
fastened over its mouth by means of a ring 3, and dia- 
phragm cap screws 6, the centre of the rubbered disc, or dia- 
phragm, being provided with washers 4, and an eye bolt, 
5, for attachment to the brake lever. The diaphragm pot is 
attached to the transom of the truck, or car body, by coach- 
screws, the back of the diaphragm shell being provided 
with lugs for that purpose. The disc is made of such shape as 
to require the least exhaust of air, and at the same time to have 
sufficient Jength of stroke to give the necessary motion to the 
brake blocks. It consists of two layers of canvas, cut to proper | 
shape, and double-stitched with a layer of rubber between and 
on both surfaces. The rubber serves to make the disc air-tight, 
the requisite strength being given by the canvas. The rubber 
is compounded expressly for these discs from the best quality of 
Para gum, and the canvas is also made expressly for them. 
They are made of different sizes for different weight of cars, and 
according to the power that it is desirable to apply to the 
wheels. The sizes which are ordinarily used, and the uses to 
which they are applied, are as follows:—No. 2$, used upon the | 
tender to brake both pair of trucks, and sometimes upon engines | 
for driver brakes. Inside diameter 20}in.; area, square 
inches; length of stroke, 93in. No. 3, used with standard- 
gauge car equipment. Inside diameter, 183in.; area, 265 square | 
inches; length of stroke, 9in. No. 4, used for narrow-gauge 
car equipment, and also for driver brakes. Inside diameter, 
154$in.; area, 188 square inches; stroke, 9in. The diaphragms 
when worn out are replaced by removing the cap screws 6, and 
the ring 3, which can be quickly and easily done. 

The hose used with the Eames brake is manufactmred ex- | 
pressly for the purpose, under patents which are controlled by 
the cumpany, and is claimed to be greatly superior to any brake- 
hose to be found in the market. It is made in corrugated form, 
which not only gives it great flexibility, but largely increases its 
durability. The ordinary plain rubber hose after short use, 
especially in cold weather, becomes hard and stiff, and is very 
liable to wrinkle and crack, from tke bending to which it is | 
subjected in coupling and uncoupling. This liability is particu- | 
larly manifest at the point of attachment to the iron air-pipe, 
where the strain is mainly felt after the pipe becomes stiff and 
rigid, and ceases to bend easily throughout its entire length. 
The corrugated hose, on the contrary, is said to retain its flexi- 
bility, and when bent yields with equal readiness at every point 
in its length, equalising the strain and wear, obviating all 
tendency to crack in the middle or at the mouth of the iron 
pipe, and is consequently not only very much more durable, but 
much easier to handle. 

The couplings are what are known as butt-couplings, and are 
very simple. They interchange at either end of the cars, and 
being arranged so as to separate only when drawn apart in tie 
direction of their length, will uncouple only when the cars are 
separated, unless uncoupled purposely by hand. In case of 
accidental separation of the train, the valves instantly close 
both couplings, leaving the pipe air-tight, and the portion of the 
train which remains attached to the engine fully under the 
control of theengineer. These couplings are shown in detail in 
Fig. 5 and 6 in which is arubber gasket, moulded to fit, and forced 
into the valve-opening. The coupling is joined by raising the 
valves 1, and bringing the gaskets together—the couplings being 
held together by a projection on the valve 1, which fitsintoagroove 
on the point 3. When the coupling is separated, the spring 6 
closes the valve, leaving both ends of the pipe hermetically 
sealed. In our engraving 1 is the coupling valve, 2 coupling 
body, 3 coupling point, 4 coupling pin, 5 gasket, and 6 coupling 
spring. . 





| that it is not automatic. 


As to the cost of the brake, we learn from the companies’ 
catalogue that it can be fitted complete to an engine for £29, 
and to each car for £13. 

The driver brake is worked by an ejector, and is very similar 
to that which we illustrate, and the diaphragms and ports are 
identical with those already described. The exhaust steam is, 
however, blown into the engine chimney instead of through the 
roof of the cab; a muffler consisting of a perforated tube being 
fitted in the petticoat pipe in the smoke-box. One method of 
fitting up the engine is shown by Fig. 7 ; but several clever 
arrangements are available to suit different styles of engine and 
the varying tastes of locomotive superintendents. 

This appears to be a very good brake; extremely simple, and 
very unlikely to get out of order. The great objection to it is 
But as we have already said, less im- 
portance is attached to this abroad than at home, and very 
great care seems to have been taken to render the brake so 
simple and strong that there is nothing to give way. The com- 
pany also makes an automatic brake. 

It is an interesting circumstance that this brake is in use on 
one of the loftiest mountain railways in the world, namely, the 
Callao, Lima, and Oroya line. This railroad runs from the sea 
level to an elevation of nearly three miles in a distance of 
104 miles, through a temperature varying ‘rom torrid heat to 
that of perpetual snow. The Eames Vacuum Brake Company 
contracted with this road to equip a train with an apparatus 
capable of producing a sufficient vacuum at an elevation of 
15,645ft. above the sea, and of handling a train safely on inclines 
of 1 in 25, The result of the experiment was so satisfactory 
that the entire road was equipped with this brake, and has been 
so operated up to this time without a single failure. A more 
conclusive test of the efficiency of a brake under extreme varia- 
tions of temperature cannot be imagined. Certain trials were 
made with the Eames brake on this line, and a report was drawn 
up by Mr. H. Eardly Wilmot, resident engineer of the line, Mr. 
J. Backus, superintendent, Mr. Young, manager of the Lima 
Railway Co., and others, and sent to Mr. Henry Meiggs, upon the 
17th September, 1886. This report is worth reproducing, dealing, 
as it does, with action of the brake on tremendously steep in- 
clines. “ The trial,” says the report, “ was made from Surco, a 
little more than fifty-tive miles from Callao, at an elevation 
of 6,655ft. above the sea level, in many cases on a grade of fully 
4 per cent. The new brake was tested frequently on the most 
severe grade of the road, in comparison with the ordinary hand- 
brake, showing the most satisfactory proof in favour of the vacuum 
brake, as will be seen from the appended statements, which 
were made from personal observation. In all cases in which 
there was the slightest discrepancy in noting time, the results 
are not given, and the following show our unanimous conclusions 
and test of facts :— 

Trials made with the Engine Oroya and Tender and Three Passenger 
Coaches, from Surco to San Bartolme. 





Distance run Time spent 











- iles . 
Sault Devcend. Sper” aterappiying it gadfeuet 
‘ per cent. feet. seconds, inches, 
1 4 20 650 20 14} 
2 4 21 669 26 14} 
3 4 20 380 vv 15} 
4 + 1 270 15 16 
5 4 25 $10 28 15 
6 4 28 690 22 16 





| Table of Trials made with the Engine Ovoya and Tender, Five 


Passenger Coaches, and One Baggage Car, from San Bartolme to 
Lima, 


No. of Descend- | Miles 


Distance run Time spent | 








tae ang grade, BOE | Mer aging im | indicated. 
Ts per cent. feet. seconds, inches, 
7 3 ; 32 | 500 22 | 15 
8 s | & | 530 21 14 
9 8to4 30 | 2859 96 | Hand brake. 
10 | 28 | 8 | Not taken. 26 15 


Nores.—No. 1: Trial No. 9 was made with the ordinary hand brakes, in 
order to show the comparison between them and the vacuum brake, 
with which all the other trials were made. No. 2: The engine weighs 
40 tons, and the tender, loaded, 24 tons. No. 8: Brakes were applied to 
the wheels of the tender only. No. 4: The apparent discrepancy in the 
distance run after the brakes were applied, is owing to the numerous 
curves in road, 


In conclusion we may say that the company is represented in 
this country by Mr. Q. A. McConnell, C.E., Great George-street, 
Westminster. 








Tur Japanese are following the example set by the 
Chinese ak tapenh to the Van Rysselberghe system of utilising 
telegraph wires for simult telephony. On reading certain 
works treating on the subject, especially those of M. Charles 
Mourlon and M. Buclo, the first who gave a complete description 
of the system, the Japanese undertook some experimentsatthe Jeddo 
laboratory, which is well fitted up by Messrs. Latimer Clark and 
Muirhead, The experiments in simultaneous telegraphy and tele- 
phony, conducted by means of condensers and shunts, succeeded 
perfectly. “In fact the whole plant necessary for adapting for tele- 
phony one of the principal telegraph lines in Japan has been 





| ordered of a well-known Belgian firm, 
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RAILWAY MATTERS. 
Tue first train to Bokhara, on the Transcaspian Rail- 
way, reached that city on Friday afternoon last. 


On the 12th inst. both the agus in the Court of 
Appeal by the Underground Railway Companies were settled in 
favour of the District Railway Company. 


On Sunday last an embankment gave — at the 
mouth of the tunnel just outside Boulogne, and traffic between 
that town and Calais had to be suspended, 


In the Straits Settlements Legislative Council the pro- 
posed railway in Sunjei Ujong has been the subject of a question 
addressed to the Government by Mr. T. Shelford. 


Ir is officially stated, with reference to Lord Onslow’s 
recent declarations in the House of Lords, that the Cape Govern- 
ment has never entertained the idea of purchasing the Delagoa Bay 
Railway. 

Ox Monday last the first train on the Swedish and 
Norwegian Railway, of forty-one wagons, containing 1000 tons of 
ore, arrived at the company’s quay at Lulea from the Gellivara 
Jron Ore Mountains. 


Ir is reported that the Mediterranean Railway Com- 
pany will place 500 new large passenger carriages upon its system 
between December, 1887, and June, 1889, ‘The Sicilian Railway 
Company will re-lay 10} miles of its system with steel rails at an 
estimated cost of £19,046. 


Tue London Street Tramways Bill, which has been 
found to have complied with the Standing Orders, empowers the 
construction of lines about tive miles in length in the Euston and 
Marylebone-roads, Archway-road, the High North-road, Hornsey, 
and the Farringdon-road, the capital powers being £176,000 in 
shares and £19,000 by loan, 


A very original ms aging of the Van Rysselberghe 
system will shortly be made on the Greek railways. The Athens- 
Pirveus-Peloponnesus Company is about to make the necessary 
arrangements for adopting this system along its lines for the trans- 
mission of signals between the different cabins. In this way the 
signals usually employed in such cases, and which are always very 
costly, will be superseded by the telephone. 


Ir is said that the Eastern Bengal Railway has fallen 
into much disrepute ever since the State took over its management, 
and complaints regarding unpunctuality in the arrival and departure 
of trains are becoming very frequent. This state of things, re- 
marks the Eagliskman, to say nothing of the numerous accidents 
of various kinds, seems to show that there is something radically 
wrong in the present management and working of the line, It is 
surprising that the public have so long tolerated such a condition 
of affairs. 


Tue Board of the Canadian Pacific Railway has decided 
upon the construction of a line from Sudbury Junction to Clare- 
mont, Ontario. This is practically an extension of the main line to 
Toronto by a direct course, and will effect a saving in the distance 
between Toronto and other Ontario points and the Western section 
of the Canadian Pacitic Railway of 70 miles, and a corresponding 
saving to Sault Ste. Marie. This decision was probably taken as an 
offset to the acquisition by the Grand Trunk Railway of the 
Northern and North-Western Railway. 


SEVERAL tramcars driven by compressed air on the 
Mé¢karski system have recently been placed on the London Street 
Tramways Company’s lines between Holloway-road and the King’s 
Cross Station of the Metropolitan Railway, where they are regularly 
taking their turn in working the traffic with the ordinary horse 
drawn cars. It is about two miles in length, and has several heavy 
gradients and sharp curves, It is hoped that the system has now 
been so matured as to secure economy over horse traction, and this 
notwithstanding that both horses and forage are at a low price. 


Mr. Fiyp.ay states that trains twice as heavy as those 
of twenty years since are now driven at 14 per cent. higher average 
speed by an expenditure of hardly more than half the quantity of 
coal, Speaking, presumably, of the North-Western Railway, he 
said passengers on their course travelled with a safety to which our 
fathers were strangers, under the protection of 1400 signal cabins, 
erected and maintained at an expense of £2,000,000, to control the 
action of 30,000 levers and 14,000 signals, worked by rods that 
would stretch from Land's End to John o’Groat’s and wires that 
would reach from Liverpool to New York, 


A Boarp of Trade report by Major-General Hutchin- 
son on the accident at Tulse Hill Station on the 3lst January, 
when a South-Western engine and brake van left the rails and 
turned over, the remainder of the train remaining upright, has 
been published, but no light is thrown on the cause of the accident. 
In his evidence, the driver, Alexander Hampton, who was much 
injured and had two ribs broken, stated that ‘“‘at the facing points 
the engine d to rise suddenly at the front end as if the 
leading wheels had run over something, and it then appeared to 
recover itself, and then there was a severe shock apparently about 
the driving wheels.” A great deal of damage was done to stock 
and line, and guard rails are recommended, 





Ay American writer—Mr. Ransom—writing on the 
comparative cost of steam, horse, cable, or electricity, takes a 
sample road, six miles long, with twenty-four cars, a speed of six 
miles an hour, and running twenty hours out of twenty-four. 
This would require forty-eight horses on the lines and 192 in the 
stables, costing, with harness, initially about 38,400 dols. The 
initial cost for electrical plant he estimates at 26,500 dols., for cable 
plant 35,000 dols., and for comparison these figures may be put :— 
A motor plant of horses costs 38,400 dols.; of electricity, 26,500 
dols,; of cable apparatus, 35,000 dols.; of steam, ’. With regard 
to the road, the estimate is for horse road single track per mile, 
9000 dols.; electric varies, according to system, from 10,000 dols. to 
23,500 dols.; cable roads from 30,000 to 110,000 dols.; steam, 
9000 dols. If old roads have to be adapted to the new traction, 
the cost of adaptation is given for a six-mile road :—For cable, 
265,200 dols.; for electricity, 70,500 dols.; for steam, 40,000 dols. 
In conclusion, Mr. Ransom says—‘‘In original cost, expense of 
operating, cost of maintenance, outlay in applying to old roads, 
steam distances every other mechanical system.” 


Tue Chenab is shortly to be bridged, the Zndian Engi- 
neer says, for the second time. The first bridge over that river 
was built by Mr. H. Lambert about twelve years ago at a cost of 
about 50 lakhs, including nearly 8 lakhs for protection works, It 
consisted of sixty-four ee of 135ft. clear span, and was just 
above two miles in length overall. It was opened under the title 
of the Alexandra Bridge by the Prince of Wales, on January 27th, 
1876. Its successor is now to be built about 250 miles further 
down stream, and about 100 miles below the junction of the Chenab 
with the Jhelum. It will, we hear, be under the superintendence 
of Mr. J. R. Bell, and will connect the North-Western Railway at 
Sher Shah, close to Multan, formerly the S. P. and D, Railway, 
with the Sind-Sagar section of that system, which, though con- 
nected with the main line at its upper end, Lalla Moosa, has 
hitherto been separated from it at its lower end by the break at 
the river Chenab, near Multan. Two great rivers, the Chenab and 
the Indus, now separate the large strategic station of Multan from 
the important neighbouring trans-Indus frontier station of Dera 
Ghazi Khan, which would be the base of any expedition starting 
towards Quetta along the new road now under construction through 
Northern Biluchistan, The importance, therefore, of the new bridge 
now to be constructed can hardly be over-estimated, 





NOTES AND MEMORANDA. 


Tue Orient liner Orizaba arrived at Plymouth at 
5.45 p.m. on Friday last, from Australia, having beaten the fastest 
Leys yet made between Australia and England. The Orizaba 
eft Adelaide at 11 p.m. on February 6th, so that the actual time of 
the passage is 32 days 3 hours 45 minutes, including all stoppages. 


8. A. Rieu, as well as other physicists, has observed 
the marked variation of the electric conductivity of bismuth when 
placed in a magnetic field and the production of Hall’s phenomenon 
under these conditions. Considering the correlation of electric and 
thermic conductivity, the effect of magnetic field was also studied ; 
the results of the experiments showed that with a field of 4570 C.G.S. 
units the thermic conductivity of bismuth is to that of the metal 
under — conditions as 1 : 0°886. This result must at present 
be only considered as approximate. 


A rarer on the temperature at which nickel begins 
suddenly to lose its magnetic properties was recently read by Mr. 
Herbert Tomlinson, B.A. Different authorities give different 
values, ranging from about 300 deg. to 400deg. Cent. In investi- 
gating the subject the author found that the said temperature 
depends on the magnetising force used—e.g., with magnetising 
forces of 5, 99, and 182 units, the temperature at which the per- 
meability attained its maxima were 287 deg. Cent., 248 deg. Cent., 
and 242 deg. Cent. ; and those corresponding to permeability 0 were 
333 deg., 392 deg., and 412 deg. respectively. From the above 
results it will be seen that for small magnetising forces the change 
of permeability from maximum to 0 is much more sudden than for 
the greater forces. As in iron, the permeability decreases as the 
magnetising force increases. An experiment was shown in which 
a nickel-plated brass wire was heated to dull redness whilst sus- 
pended between the poles of an electro-magnet and allowed to 
cool, When the critical temperature was attained the wire was 
suddenly attracted to one or other of the poles, 


Proressor 8S. T. MoreEwEAD, Lexington, Va., describes 
the following method of observing the diamagnetism of liquids :— 
Into a glass tube of about four or five millimetres internal dia- 
meter, a small quantity of liquid was introduced, forming a short 
cylinder. This tube was placed horizontally at right angles to the 
line joining the poles of the magnet, with the liquid nearly 
between the tare When the current was turned on, the liquid 
was very evidently repelled. Water was repelled through a dis- 
tance of about a centimetre; wood spirit through a greater dis- 
tance. By moving the tube in the direction of its length, the wood 
spirit could be pushed any distance through the tube. The amount 
of motion is, of course, a function of the resistances due to adhe- 
sion and friction, as well as of the repulsive force. The attraction 
of liquids is easily shown by the same methods. A single modifi- 
cation of the above plan of proceeding is to incline the tube 
slightly, so as to make the liquid flow toward the poles. If the 
required velocity be not too great, the magnet acts as a brake to 
stop the motion. It is well to bend the tube up a little at each 
end to prevent the liquids from flowing out. This method is well 
adapted for projection so as to be seen by large audiences. 


Last year was drier than any year since 1866, and this 
feature was common to all parts of the United Kingdom; the 
amount of rain measured was only about one-half of that recorded 
in 1872, which was the wettest year of the period. If the com- 
parison is confined to the last ten years, the deficiency is nearly as 
marked, and 1887 is still found to be about 25 per cent. below the 
average, but the greatest deficiency in this case occurs in the Mid- 
land Counties, where it amounts to 36 per cent. of the average. The 
reports issued by the Meteorological Office for the tirst five or six 
weeks of the present year show the deficiency of rainfall still to be 
augmenting, and even more quickly than in any period last year. 
In the Midland Counties the rainfall to February 6 was only O°6in. 
instead of 2‘9in., so that the deficiency from January 3 is as much 
as 79 per cent. of the average fall; and at Hereford, where the total 
fall is only 0-29in., the deficiency is 90 per cent. of the average. 
In the east of England the deficiency is 64 per cent., in the south- 
west of England 61 per cent., and in the north-west of England 58 

r cent. There has been a deficiency of rain in all districts of Eng- 
land each week for seven consecutive weeks since December 19, 
with the exception of a single district (England N.E.) in one week, 
and since the beginning of October there have been but four weeks 
in which the excess of rain was at all general. 


THE analcgies of heat and electric conductivity, induced 
M. Bellati and 8. Lussana to study the influence of light on the 
heat conductivity of selenium, the electric resistance of which, as 
is well known, is diminished on exposure. The plan of experiment 
consisted in sprinkling the double iodide of copper and mercury on 
the disc of selenium, on which a circular figure had been blackened 
with Indian ink. The selenium was heated by the passage of an 
electric current, which produced at first a dark spot, owing to the 
change in colour of the double iodide. This subsequently extended 
into a fairly regular circular figure, the measurement of the 
diameter of which afforded a means of determining the heat con- 
ductivity of the selenium. This method was found to be more 
practicable than the usual method of melting wax. In all cases, 
the diameter of the circle was greater when the selenium was 
exposed to reflected sunlight from which the greater part of the 
heat rays had been removed by passage through solutions of alum 
and of ammoniacal copper sulphate. The relation of heat con- 
ductivity without and with exposure to light was found to be in the 
ratio of 1: 1°1 as the result of several concordant experiments. 
The same ratio was observed between the electric conductivities 
without and with exposure to light under conditions similar to those 
described above. The authors, however, would not insist on this 
concordance of results in the two phenomena. 


Tue Physical Society seems to have become an elec- 
trical society. At the last meeting four papers or notes were read, 
or taken as read, all electrical. One of these was on the magnetic 
circuit in dynamo machines, by Professor W. E. Ayrton and Pro- 
fessor J. Perry. The authors have worked out a number of 
formule for dynamo machines involving the thickness ¢ of the 
armature winding, and a the highest permanent current density 
per square c.m. of cross section of that winding. One of them is 

W =2uNta 
108 
where W = highest  pagroreee output in watts. v = circum- 
ferential velocity and N = total induction through the armature. 
As the winding is thin, ¢ a? = g2a constant. For thebest modern 
machines which do not get too Lot, g has a value of about 288. It 
is shown that the best permanent output is a maximum when the 
magnetic resistance of the space occupied by the armature winding 
is equal to all the other magnetic resistance in the circuit, and the 
best machines are found to satisfy this condition. From this im- 
portant result the characteristic of such a dynamo can be drawn 
with considerable accuracy. For small inductions the air resistance 
only need be considered, and a line drawn on squared paper con- 
necting N and S! A! satisfyin 
nafeStAl. 2d +t) 
ea + 


a; 
gives the first part of the characteristic, where S! Al = ampere- 
turns, d = clearance, and ay, the area of the pole pieces exposed to 
the armature, increased by a fringe of 0°8 (d + ¢) all round. From 
the maximum value of N, viz., a, 8,, where a, = area of diametral 
section of iron in armature, and 8, = maximum induction—17,000 
to 18,000, find the value of S! A! from the formula 

— 47S Al. 4t 

in aa 
and plot the values of N and S! A! as the co-ordinates of a point. 
A curve drawn through this point to touch the line first drawn at 
a point corresponding with N = 4 a, B, will not differ materially 
from the characteristic of the constructed machine. 





MISCELLANEA. > 


Ir is stated that the Government dry dock at Mare 
Island Navy Yard, which, the Belyian News says, cost £600,000, is 
in a dangerous state; a portion of the masonry near the caisson, 
through lack of piling, has settled. 


THE Belgian News says:—“ The success attending the 
canalisation of the Maine from Frankfort, to Mayence, whereby 
ocean steamers can reach Frankfort has caused efforts to be made 
to induce the German Government to undertake the canalisation 
of the Moselle from Metz to Coblentz.” 


TuHE Odessa Messenger states that India is becoming one 
of the largest consumers of Russian petroleum in the world, In 
1887 more than 2,000,000 poods were exported from Batoum for 
that destination, and in January alone of the present year as much 
as 400,000 poods were shipped at that port for the East Indies, 

Tue new Swedish ironclad Gata will be armed with 
two 25-centimetre guns, four 15-centimetre guns, two 38-millimetre 
machine guns, four 25-millimetre four-barrelled machine guns, and 
two two-barrelled machine guns with an appliance for shooting 
self-propelling mines, and carry six 38-centimetre self-propelling 
mines. 


Permission has been granted for members and friends 
of the Civil and Mechanical Engineers’ Society to visit the new 
Midland Railway depdt, St. Pancras on Saturday, the 17th inst. 
The resident engineer, Mr. Allan McDonaid, will meet the party 
inside the entrance gates at the corner of Euston and Midland 
roads, at 3 p.m. sharp. 


WE are informed that Mr. Stewart, partner for twenty 
years in the firm of Barrows and Stewart, has decided to retire 
from business, and has therefore ceased to be a member of the 
firm. Mr. Barrows will continue to carry on the works himself, 
with the assistance of his son, Mr. A. Murdoch Barrows, and other 
practical engineers, under the style of Barrows and Co, 


In future an annual assignment of Rs. 5,00,000 will 
be made, Indian Engineering says, for tank restoration charges, 
The entire irrigable area of the Presidency is 5,055,111 acres, and 
of this area 51 per cent., or 2,566,960 acres, depends on tank irri- 
gation, yielding an annual revenue of 100 lakhs of rnpees. The 
number of tanks in the Presidency exceeds 30,000, of which not 
more than 10 per cent. irrigate more than 200 acres each, 


AN engineering society has been recently started in the 
city of Gloucester which promises to be a success, Although 
only some few weeks old it already numbers about fifty mem- 
bers, including many of the leading engineers of the district. 
It embraces all classes of engineering most of which are already 
represented. Thehon. sec. is Mr. J. D. Humpidge, works manager 
to Messrs. Fielding and Platt, and among the names on its books 
are Messrs, James Platt, A. Slater, G. Keeling, John Fielding, 
J, J. Seekings, W. Clegram, &c. Ke. 


A RECEIVER and manager have been appointed to act 
for the East and West India Dock Company. Ordinary leave to 
attend the proceedings in chambers was given to the London, Til- 
bury, and Southend Railway, and also to Messrs. Kirk and 
Randall, the contractors. Leave to attend the proceedings at 
their own expense was also given to debenture-stock holders, the 
Bank of England, and the Guardian Insurance Company, who are 
secured creditors, and other creditors on the same terms. The 
Tilbury Dock scheme has thus a great deal to answer for. 


At the People’s Palace for East London, Mile End- 
road, an exhibition of life-saving apparatus will be held next month. 
It will consist of unsinkable war ships, steam vessels, lifeboats, and 
rafts for use at sea and on shore, also life-saving apparatus of every 
description and clothing. Conferences will be held from day to 
day and discussions on the merits of exhibits. Applications for 
space or to read papers must be made in writing only, to the 
chairman, Life Saving Apparatus Committee, the Peoples Palace, 
Mile End-road, London, and are, we are informed being treely made 


On Thursday, the 8th inst., the Central Telegraph- 
office of Berlin sent off 29,878 telegrams, aggregating 799,926 
words. But this record was eclipsed by the following day, no 
fewer than 36,615 telegrams, containing together 1,115,551 words, 
being despatched to all parts of the globe, and in different 
languages. All the Government telegraphists fit for duty had to 
be ‘called in to meet the pressure, and ,all the available instru- 
ments were worked. The Berlin Bourse was closed, as this 
enabled the authorities to make use of the instruments there for 
the work. During the busiest hours of Friday last no fewer than 
346 telegraphists were at work at the same time in the great instru- 
ment room of the Central Telegraph-office, and 230 instruments 
were operated, 


A paper of more than usual interest is announced to be 
read at the next meeting of the South Staffordshire Institute of 
Iron and Steel Works Managers, to be held at Dudley on March 
24th. The title of the paper is ‘‘Keep’s Tests for Foundry Iron; 
a proposed Standard Series of Tests for Pig Iron for Foundry pur- 
poses.” Mr. W. J. Keep, the author of the paper, is superinten- 
dent of the Michigan Stove Company, Detroit, Michigan, U.S.A. 
At these works seventy tons of iron are daily run into stove plates, 
and as the result of a good many years’ experience, a system of 
tests has been devised which gives every satisfaction, and which 
has recently been adopted by a number of American firms engaged 
in the sale or use of foundry pig. It is anticipated that even 
where these tests are not adopted considerable interest will be 
taken in the new method of testing introduced by Mr. Keep, 


A syNDICcATE of the principal electrical firms in Belgium 
has been formed for establishing central stations for lighting. 
In order to come to an understanding as to the best systems to be 
adopted under the various circumstances which may occur, these 
firms have appointed a technical committee, consisting of Messrs, 
Bonnerie, Gérard, Goffin, Julien, and Van Rysselberghe, charged 
with representing the interests of the contracting parties. It 
appears that this committee will submit the two following combi- 
nations to any communal administrations who may consider the 
advisability of adopting the electric light :—(1) Central stations 
with the use of transformers on various systems, including those of 
Gaulard and Gibbs, Zipernowsky, Goffin and Hohe; (2) central 
stations with high tension dynamos on the Gérard system placed 
outside the perimeter of the towns, for charging accumulators of 
various kinds, especially those of M. Julien, which latter combina- 
tion has been quvemaially installed at the Brussels Monnaie Theatre 
by M. Gérard, 


Some experiments with a lamp, invented by Captain 
Doty, were made last week at the works of Messrs. Frederick 
Braby and Co,, Deptford. It is a portable lamp of great power for 
the use of contractors, shipbuilders, and others engaged in large 
works. The lamp is made in three sizes, yielding a light equal to 
300, 500, and 1000-candle power; but there is practically no limit 
to its illuminating capacity. The base of the lamp is formed by a 
portable oil tank, which is supplied with oil for about half its 
capacity, and into this air is pumped as required to press the oil 
up into the burner. When the oil reaches the burner it is passed 
through heated coils, and thus converted into gas, a very small 

uantity of oil having to be burned to sufficiently heat the coils. 
The oils suitable for using in the lamp are ordinary paraffin, petro- 
leum, and Russian, and the quantity burned in the 500-candle 
power lamp is, we are informed, about three-quarters of a gallon 
per hour, so that a light covering a very large area can be produced 
at a cost of under 6d. an hour. The only attention required after 
we is that air shall be pumped in about every two or three 

ours, 
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‘FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


, PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co,, 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A,. Twietmeyver, Bookseller. 

NEW YORK.—Tue Witimer and Rocers News Company, 
81, Beekman-street. 











PUBLISHER'S NOTICE, 


*," With this week's number is issued as a Supplement a Two-page 
Engraving of the Steam Yacht Grace Darling, Every copy as 
issued by the Publisher contains this Supplement, and subscribers 
are requested to notify the fact should they not receive it. 
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ever can be taken of anonymous communications, 

*," We cannot undertake to return drawings or manuscripts; we must there- 
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Steer Prate Scrap.— Jt is used chiefly by the sheet iron and sheet steel rolling 

mill proprietors, 
L, 8.— Ie think not, but, of course, it is impossible to say till afterwards, 
If the boiler bursts you may be certain that there was a defect. If it does 
not burst, then the workmanship is sound. The chances are that as the 
boiler has withstood a test of 60 lb. pressure, it is quite safe at 25 1b. pres- 
sure. We would have no hesitation in working it at 25 lb, 





HORSESHOE STAMPING MACHINERY. 
(To the Editor of The Engineer.) 
Srr,—Can any of your correspondents kindly give us the name and 
address of the seanulectuver of machinery for stamping eee: 
ORSESHOES, 


GROOVING AND SHARPENING CHILLED ROLLS. 
(To the Editor of The Engineer.) 
Sir,—Could any of your readers give us the names of firms making 
machinery for re-cutting or sharpening the grooves of chilled rolls? 
Northampton, March 10th. T. Cc. 8 


ROCKING FIRE-BARS. 
(To the Editor of The Engineer.) 
Sir,—We shall feel ebliged if any reader can give us the name and 
address of the maker of Henderson's rocking fire-bars. R. 
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MEETINGS NEXT WEEE. 


Tae InstiTUTION oF CrviL ENGINEERS.—Tuesday, March 20th, at 8 p.m.: 
Ordinary meeting. Paper to be further di d:—'' Ei Trials o 
a Non-condensing Steam Engine—Simple, Compound, and Triple,” by 
Mr. P. W. Willans, M. Inst. C.E. day, March 23rd, at 7.80 p.m.: 
Students’ meeting. Paper to be read:—“ Principal Types of American 
Swing Bridges,” by Mr. Henry W. Hodge, Stud. Inst. 0.E, 








Roya Institution.—To-morrow (Saturday), at 3 p.m.: “‘The Modern 
Drama,” by Mr. W. Archer. Tuesday, 20th inst., at 3 p.m.: ‘ Before and 
After Darwin,” by Mr. G. J. Romanes. Thursday, 22nd inst., at 8 pan.: 
Maser 5 ym ork with Recent Lenses on the Least and Simplest 

e,” 


Forms of by the Rev. W. H. Dallinger. Friday, 23rd inst., at 
4 aes Lecture with,—and without,—Point,” by Sir Frederick 
ramwe! 


Society or Arts —To-morrow a ney at 3 p.m.: “ Protection of 
Buildings from Ligh tning,” by Professor J. Oliver Lodge, D.Sc., F.R.S. 
Monday, March 19th, at 8 p.m.: Cantor lectures. ‘ Alloys,” by Professor 
W. Chandler Roberts-Austen, F.R.S._ Lecture II.—Influence of varying 
quantities of metals on each other—Exceptional effects of ‘‘ traces” of 
impurities—Certain physical constants of alloys—Evidence as to allo- 
tropic states of their constituent metals. Tuesday, March 20th, at 8 p.m.: 
Applied Art Section. ‘ What Style of Architecture should we Follow?” 
by Mr. William Simpson; Professor T. Hayter Lewis will preside. 

ednesday, March 21st, at 8 =: Ordinary meeting. ‘The Evils of 
Canal Irrigation in India, and their Prevention,” by Mr. T. H. Thornton, 
C8.1., D.C.L.; Colonel Sir Owen T. Burne, K.C.8.1., C.I.E., will preside. 

MeTEOROLOGICAL SocieTy.—Wednesday, 21st inst., at 7 p.m., at 25, 
Great George-street, Westminster: Address by the President, Dr. W. 
Marcet, M.D., F.R.8., on ‘‘ Atmospheric Electricity.” illustrated by expe- 
riments; after which Mr. G. J. Symons, F.R.S.. will make a short com- 
munication on “The Non-existence of Thunderbolts; elucidated by 
Accounts of Searches after them and the Exhibition of Specimens.” The 
meeting will then be adjourned, in order to afford the Fellows and their 
friends an opportunity of ee the exhibition of apparatus con- 
nected with atmospheric electricity, including lightning conductors, pho- 
tographs of lightning, and damaged objects, and of such new instruments 
as have been invented and first constructed since the last exhibition. 
The exhibition will, at the request of the secretary of the Institution of 
Civil Engineers, open in readiness for their meeting on Tuesday 
evening, the 20th inst., and will remain open till Friday, the 23rd inst. 

Liverpoot Enorneerino Society.—The sixth meeting will be held at 
the Royal Institution, Colquitt-street, on Wednesday, March 21st, at 
8p.m. Mr. 0. 8. Pilkington, Assoc. M. Inst. C.E., will re-open discus- 
sion upon Mr. Turner's paper, entitled ‘‘ Filtration of Sewage,” which 
was read at the last meeting. 

Society or TELEGRAPH ENGINEERS AND ELECTRICIANS.—Thursday, 
March 22nd, at 8 pm.: Ordinary general meeting. ‘On Electrical 
Stress,” by Professor A. W. Ritcher, M.A., F.R.S., and C. V. Boys. 

Parkes Museum or Hyoiene.—Thursday, March 22nd, at five o'clock: 
Lecture on “ Physical Training of the Greeks and Romans,” by Mr. A. 8. 
Murray, Keeper of Greek and Roman Antiquities, British Museum. 





DEATH. 
On February 22nd, at Albany, Western Australia, Wirt1am Rooers, 
C.E., aged forty-five, eldest son of the late Ebenezer Rogers, of Aber- 
carn, Men. 
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LORD CHARLES BERESFORD AND THE ADMIRALTY. 


On Monday night Lord Charles Beresford raised the 
long-expected question as to his retirement from the 
Board of Admiralty, and the objections on which his 
action was based. His position is, that although much 
has been done by his late colleagues, and especially by the 
First Lord, the present system of the Admiralty is radi- 
cally defective, so that he felt that it was imperative on 
him to resign, hoping that such a step might call public 
attention to the evil system and bring about the funda- 
mental reform that he considers is necessary for real 
efficiency. 

The good work that has been done consists mainly, so 
it appears, in the establishment of an intelligence depart- 
ment, and the adoption of other steps for promoting 
efficiency and ready action; but in spite of this, the 
department is in his judgment hopelessly clogged by a 
bad system of work, and, worse still, its bad working is 
masked from public scrutiny by the system on which a 
civilian First Lord is the medium of communication 
between the Admiralty Board and Parliament. It must 
be understood that Lord Charles does not object to the 
bare fact that the First Lord is the spokesman of 
the Admiralty, but rather to the circumstance that he 
absorbs everything, and as it were asssimilates it and 
makes it his own before he presents it to the House. 
In this way all the professional suggestions are apt to 
perish by the way, or to lose their distinct character. 
Those that do not commend themselves to the mind of 
the First Lord perish, and those that survive only do so in 
the form of anonymous ideas that have from some source 
found their way into the mind of the First Lord, and have 
probably suffered severely in the process of going, as it 
were, into plain clothes. Nor is the evil restricted to the 
loss above described ; the element of responsibility is 
mainly gone. If anything goes wrong, it is assumed ina 
loose way that the fault lies with the naval advisers of 
the First Lord, who can fall back on this comfortable idea, 
and, indeed, is pretty sure to believe it himself. At all 
events, if the House and the country are not quite in the 
position of David Copperfield when attempting to grapple 
with the firm of Spenlow and Jorkins, the First Lord has 
the benefit of a Jorkins partner, in the sense that all 
opinions are merged mysteriously together, and personal 
responsibility is gone. 

Lord Charles would tell—nay, we may say he literally 
does tell—the First Lord plainly, “you must remember that 
you are a civilian, well intentioned, I admit, but neces- 
sarily talking of matters which you do not understand. 
You ought, therefore, not to attempt to absorb profes- 
sional proposals given to you by naval officers, and adopt 
them as your own, but rather to present them to Parlia- 
ment, with the name of the Lord from whom they ema- 
nate, unless there is very strong reason for not puttin 
them forward at all.” On this system the First Lo 
would still, no doubt, be paramount in all decisions; but 
all professional proposals would be presented in a more 
technical, more characteristic, and more responsible shape, 
so far as the proposer is concerned. There is much to be 
said for this, so long as the First Lord’s absolute power to 
decide is not interfered with. Nor do we know that the 
very obvious fact that the ambition or amour propre of 
the Naval Lord, and not his patriotism alone, would 
prompt the adoption of such a scheme, constitutes any 
real objection ; or that the protest which the First Lord 
may naturally be expected to make that he will not be 
the mouthpiece of the Naval Lords, ought to carry 
weight so — as the condition is limited to technical 
questions, such as the country has a right to expect to get 
without their being filtered through a civilian mind. 

This we understand to be Lord Charles’ principal 
complaint ; but there are others, The First Lord, it 





appeared, had “nineteen subjects to look after, but a lot 
of his work was frivolous, and could well be removed 
from him.” “The Second Lord had thirteen subjects 
under his control, but a great deal of his work was also 
frivolous, and might be discharged by a much smaller 
person than a Lord of the Admiralty and he a dis- 
tinguished Admiral. The Junior Lord had nineteen 
subjects to look after. This was the position he—Lord 
C. Beresford—held ; but the duties with which he was 
charged were so trivial that he had very little to do at all, 
and that was why he thought the other Naval Lords, 
who were enormously over-worked, ought to have his 
salary of £1000 a year divided between them.” Further, 
Lord Charles urged that the Lords of the Admiralty 
“were entirely dependent on civilian clerks to carry out 
their wishes.” He quoted a case where one of 
these clerks suggested that a ship might go 4000 
miles out of her course, which he thought was only 
a short distance, because it was only 2in. on the chart. 
We cannot help observing, by the way, that the chart 
must have been a very small one, seeing that even if the 
ship had the entire distance to go and return to the same 
int on her course, it argues a scale of 1000 miles to the 
inch. A chart that only devotes 2ft. to the entire cir- 
cumference of the world is hardly such as we should 
expect to find in use at the Admiralty. A reform in this 
respect seems a proper subject for a professional sug- 
gestion. . ae 

Certainly the view presented is humiliating. We are 
called upon to picture to ourselves a leading member 
of the House and two distinguished admirals having all 
their time occupied in getting through frivolous questions 
—such, perhaps, as details in distinguishing-marks in 
uniform or in etiquette, in quarrels between officers, in 
fixing the time of holidays of the Britannia boys, and the 
like, while ships are being ordered off their course by 
civilian clerks with a foot rule and a chart, and the 
country remains without any plan prepared for action in 
case of war. Gradually the Naval Lords appreciate the 
state of chaos over which they are called to preside, but 
the two Senior Lords have their time hopelessly occupied 
with their frivolous duties, while the Third Lord, in the 
person of Lord Charles, cannot induce them to carry out 
his suggestions. es ; 

The colouring must indeed be vivid if there is not a 
great deal that wants putting to rights here. The Intel- 
ligence Department is doubtless a most important step, 
seeing that in its nature it is the first one of what we 
trust is a steady course of improvement. Tord Charles 
also did good work on Monday night in advocating the 
establishment of a system of communication between our 
merchant vessels and the admirals in command of our 
various naval stations in case of war threatening or 
breaking out. This is more fully dealt with in our report 
of Lieutenant Crutchley’s paper read at the United Ser- 
vice Institution, with Lord Charles in the chair. We 
thoroughly endorse the request for a Royal Commission, 
and must point out, with all respect to Lord G. Hamilton, 
that he passes by the principal point raised by Lord 
Charles Beresford, namely, that professional opinions 
should be presented to the House fresh from their authors, 
and connected with their names. His classification of 
ships, and the objections made by Sir E. Reed, are too 
large and distinct a subject to deal with in the same 
breath as the one we have just noticed, which is, in fact, 
a sweeping proposal to reform our system of administra- 
tion at the Admiralty. 


THE DETERIORATION OF CEMENT IN TROPICAL CLIMATES, 


During last session, our readers will recollect, questions 
were put in the House of Commons relative to great 
waste alleged to have occurred in respect to the ship- 
ments of Portland cement made for use in the construc- 
tion of new fortifications at the important naval harbour 
and dockyard at Trincomalee. In an article appearing in 
our issue of July 8th, 1887, on the subject of the defence 
of colonial harbours, we commented upon the facts 
brought to light by those questions. We learned by 
them that 300 barrels of the cement sent out from 
England had proved altogether useless, while 2400 more 
were of most inferior quality, and quite unfit for the very 
important works for which they were supplied. At the 
time of making those comments we were left to the pre- 
sumption that it was to defective manufacture that the 
loss of so much valuable material was due; but since we so 
wrote another case of the employment of inferior cement 
in the tropics has come under our notice, the circum- 
stances of which may perhaps justify another view being 
taken as to the cause of the unsatisfactory character of 
the same material shipped for use at Trincomalee. If 
that alternative view may be justified, it would do much 
to mitigate the strictures passed in our former article on 
the inefficiency of the superintendence of the works in 
course of execution at that port. 

The more recent instance of failure to which we have 
referred we cannot now particularly specify, because we 
understand that it is not improbable that it may become 
the cause of legal proceedings being taken, and we must 
therefore exercise the reticence due to facts which may 
be presumed to be sub judice. But much of what has 
come to our knowledge may be written of as the text for 
the subject of this article without in any degree 
prejudicing what may ultimately be the issue to investi- 
gation of the subject in our courts of law. On an 
important public work in the tropics the concrete work 
executed has been condemned as being unsound. We 
learn on inquiry that this concrete was composed, as 
specified, of six of stone and sand to one of cement for the 
walling, while for floorings four parts of sand to one of 
cement were used by the superintending engineer. More 
particularly analysed, the composition of the concrete 
was stone two and a-half,sand three and a-half, cement one. 
There would appear to have been no shortcomings as to 
the tests applied to the cement when received. These 
seem to have resulted satisfactorily to those to whom the 
cement was consigned, and we are therefore justified in 
the belief that, when landed, the cement was up to 
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specified quality. None of our readers, we should say, 
would condemn the proportion in which the concrete was 
mixed; and, the quality of cement when received having 
been proved up to the standard, we are bound to seek 
elsewhere for the cause which eventually led to the con- 
demnation of the work which we have named. 

It has come to our knowledge that a very large propor- 
tion of the cement used and sent out from this country 
remained in store in a tropical climate for about a 
year before the barrels were opened and_ their 
contents used on the work. The climate in which this 
long storage occurred is one in which the thermometrical 
range averages about 87 deg., often, however, reaching 
95 deg., and occasionally even a higher temperature. It 
is also essentially a damp climate, the influences of strong 
sea breezes being felt throughout half the year. Now, 
we can imagine no condition more likely to lead to 
deterioration in the strength of Portland cement, how- 
ever good its quality of mannfacture, than protracted 
storage in such a climate. It is well known that 
there is hardly any material which possesses a greater 
tendency when in a dry and pulverised state to 
absorb moisture, whether when in direct contact with it 
or when exposed only to an atmosphere highly charged 
with it. The barrels in which cemeut is usually packed 
for exportation are rarely of very finished cooperage, 
™ more reliance being usually placed on the protecting 
etfect of the material used for the lining of the casks than 
on the air-tight construction of the casks themselves. 
But no such lining as usually employed is known to us 
as being certain to resist the effect for any great length 
of time of such a climate as we have above described ; 
and if a year, or any period approaching such a 
term, was allowed to pass between the making of the 
tests applied and the use of the cement upon the works, 
it can hardly surprise those who have been accustomed to 
the use of such material in countries having a high range 
of temperature, if deterioration had taken place to a very 
serious extent, sufficiently so, possibly, to account for the 
condenmmation which has been officially passed. 

Now we have been informed that the chance of delay 
in use was known to the parties in England who supplied 
the cement in question, and that they made strong protest 
against being compelled to ship so long in advance of 
requirements. No attention was paid to that protest; 
the result being, as we have said, that on arrival out 
the cement remained in store for a year or so before 
being used. It is no wonder that we have heard that, on 
opening out the barrels, much of their contents was found 
to be “lumpy.” It is true that no use was made of the 
material found to be in that state; but if, as we learn, 
such “lumpiness” prevailed to any considerable extent, 
it should have been taken as a warning that the general 
strength of the whole shipment had deteriorated. Those 
who have used cement imported from England largely in 
the tropics know how important it is that it should be 
used as fresh as possible. That fact is recognised even in 
home practice, and neglect of the precaution in the tropics 
is sure to lead to profuse sweating on the surface of any 
work in which stale cement has been used. According to 
our own experience, we should estimate that cement 
exposed for the term named to the influences of the heat 
and damp combined of a tropical climate would deterio- 
rate to the extent of fully 50 per cent. of its manufac- 
tured strength. It will be satisfactory therefore if the 
facts we have referred to are submitted to the searching 
investigation of a court of law and the evidence of 
experts taken on this question. 


HOW FAST CAN A LOCOMOTIVE RUN? 


PorvLark opinion concerning the maximum speed at 
which a locomotive can run is, even among engineers, 
very vague. The subject is little understood, and 
rash assertions are sometimes made in consequence. We 
have ourselves heard it asserted by those who ought to 
know better, that a speed of over 100 miles an hour could 
easily be reached with a light engine; and last week we 
illustrated a French engine intended to run regularly at 
eighty miles an hour. Now, as a matter of fact, there is 
no properly recorded instance of an engine attaining a 
greater velocity than eighty miles an hour, which was 
reached by one of Mr. Pearson’s broad-gauge tank engines 
with 9ft. drivers on the Bristol and Exeter Railway. The 
engine was run light, and driven down an incline of one in 
eighty-nine; and a speed of seventy-eight miles an hour 
was attained under precisely similar conditions with one 
coach attached. A very valuable report on the railways 
of Great Britain has been prepared by Mr. Charles Rous 
Marten for the use of the Minister for Public Works, 
New Zealand, and in this we find a good deal of informa- 
tion on the subject of railway speed put into a convenient 
form. Mr. Marten fully confirms the view we have taken 
that speeds of more than eighty miles an hour are 
mythical. At first sight there does not appear to be any 

equate reason why this should be the case. Given 
plenty of steam, a good road, and a falling gradient, and 
an engine which, with a heavy train behind it, will make 
seventy-two miles an hour, apparently ought, when run- 
ning without a load, to attain a much higher velocity. In 
this case, however, conclusions drawn from theory are 
wrong, and, as we have said, a speed of eighty miles an 
hour seems to be the utmost that it is possible to attain 
under any circumstances. 

So little is known about train resistances at extreme 
speeds that it is not easy to say what is the amount of 
the retarding force caused by the motion of the engine 
regarded simply as a vehicle. There is, however, reason 
to think that this, whatever it may be, bears but a small 
proportion to the whole resistance due to other causes 
than axle friction and the rolling of the wheels on the 
rails, The resistance of the air is very great. It is the 
same thing whether the engine runs through still air at 
eighty miles an hour, or, when itself standing, is sub- 
mitted to the action of a furious hurricane—for that is 
what a wind blowing at eighty miles an hour is very 
properly called, Such a current will exert a force of 





about 32 lb. per square foot. If we take the area of the 
smoke-box, funnel, weather board, &c , of a locomotive as 
equal 50 square feet, we have for the air alone a resistance 
of 50 x 32 = 16001b., which may be taken for an ordinary 
express engine, with 7ft. wheels, and 18in. cylinders, as equi- 
valent to about 161b. per square inchaverage effective cylin- 
der pressure alone. But this is only one of the retarding 
influences with which we have to deal. Another of very 
much greater proportion is the back pressure in the cylin- 
ders. The steam cannot be got out fast enough through 
any available port. A 7ft. wheel makes 240 revolutions 
per mile, and when running at eighty miles an hour 320 
per minute. Thus there must be from each cylinder 640 
exhausts per minute, or over 10 per second, or for 
the two cylinders 21 per second. The cylinder full 
of steam is therefore allowed only the tenth part of a 
second to get out; and it is not remarkable that 
the back pressure is something very considerable. At 
the time of the celebrated brake trials at Trent 
the loads were in all cases thirteen coaches, and very 
different types of engine were employed to pull them. 
Each engine had a run of three miles on a level allowed it 
in which to get up speed ; but during the whole time the 
trials lasted a velocity of sixty miles an hour was never 
attained. It was found that most of the drivers worked 
their engines near the middle notch while on the three 
miles to save steam. The moment they got on the 
trial ground they put the lever forward a couple of 
notches, intending to get more speed; but the result was 
invariably to choke the engine with steam and reduce the 
speed. Unquestionably the great obstacle in the way of 
attaining a higher velocity than eighty miles an hour lies 
in the difficulty of getting rid of the steam; and this is 
the reason why compound engines do not readily attain 
very great velocities, because for a given power they have 
larger piston areas than have non-compound locomotives. 
There are, however, other retarding forces at work. 
Much power must, no doubt, be lost in imparting violent 
motions to masses of metal which can make no return 
when coming to rest. The swinging of the engine, the 
excessive vibration of all its parts, and the jar and concus- 
sion, all operate to the same end, and tend to keep'down 
speed. 

' There are some very curious facts connected with rail- 
way resistances yet to be considered ; one is the extra- 
ordinary retarding influence of very moderate rising 
gradients. The performance of the Flying Dutchman 
broad gauge train between London and Swindon is cele- 
brated all over the world. Mr. Marten tells something 
about this train not generally known. The up traiu 
always keeps time; it has been known to be several 
minutes too soon at Paddington. But it is all the engines 
can do to get to Swindon in time. There is a long 
radient of 1 in 1320 for fifty miles, and 1 in 700 
or the rest of the distance against the down trains, 
and in favour of the up trains, and this makes all 
the difference. Now a gradient of 1 in 1320 only re- 
presents a resistance of 1:7 lb. per ton, or for the run 
both ways 3°4 lb. per ton in favour of the up journey. 
The weight of the train is about 130 tons—say, the 
total weight, including engine and tender, is 200 tons— 
we thus see that a resistance of 680 1b. against the engine 
makes all the difference. This is surely remarkable, as 
the tractive force of the engine is 81]b. per pound of 
effective cylinder pressure. It follows that the average 
effective cylinder pressure on the up run will be less than 
that on the down run by about 8°41b., and this suffices to 
render the one run a difficult performance, while the 
other is accomplished with ease. If it was only possible 
to reduce the average back pressure by 8'41b. it will be 
seen that an immense advantage would be gained. The 
great difficulty lies in providing larger exhaust ages ; 
but it must not be forgotten that as these are also steam 
passages for a portion of their length, an augmentation of 
port space might entail a loss. However, it is worth 
while when designing engines intended to attain great 
speeds to bear this in mind. 

It appears to be beyond question that coupling an 
engine tends to keep down speed. On this point we have, 
however, nothing in the way of proof to offer, save the 
fact that the fastest trains in the world are run on the 
Great Northern Railway with single outside cylinder 
engines. One of these engines has taken a wag 
train from London to Peterborough, 76} miles, in 78 
minutes, and to Grantham, 105} miles, in 1125 minutes, 
and some fifty miles of this is up hill. From Hitchin to 
Peterborough, 443 miles, has been run in 47} minutes, 
with 175 tons. Another engine has taken a load of 
160 tons, 61} miles in an hour. Such performances as 
these are unrivalled, although very nearly equalled by 
the Midland, which, however, runs heavier trains at less 
speed. The line, too, is so hilly that it is difficult to make 
comparisons. Thecurious fact remains, after all has been 
said, that in running down inclines at maximum speeds 
the weight of the train seems to have little or no effect on 
the speed. It would appear, indeed, as though the train on 
a steep bank rather helps the engine than retards it, be- 
cause the train has no internal resistances which can be 
compared in magnitude with those to which the engine is 
subjected. 





THE INDIAN GOVERNMENT AND NATIVE ENGINEERS, 


AmonG the Marquis of Ripon’s well-intentioned but, as we 
regard them, ill-directed efforts to advance the education and 
extend the sphere of employment of the natives of India, was a 
scheme to have a certain number of the latter trained in 
engineering at home at the public expense. There were so 
many patent objections to be taken to such a course, that no 
surprise can be felt at learning that the attempt has ended— 
as it was commonly predicted it would do—in what may be 
almost termed a complete failure. Lord Ripon’s scheme in its 
broad principles was as follows:—In each year two native 
youths were to be selected who were to be sent to England 
to pass through a thorough course of theoretical and practical 
training there. The selection was to be made, we presume, 
from among the native junior officials of the Public Works 
Department, for it was the essence of Lord Ripon’s proposal 





that these youths should, in addition to receiving gratuitous 
training, draw full Indian pay while going through their studies 
in this country. This experiment received its first trial in 
1883. In March last the Secretary of State for India desired 
information as to the results obtained for the very heavy 
expenditure entailed out of the Indian Exchequer for carrying 
out Lord Ripon’s recommendations, and he called on the 
severa. Presidency Governments to report as to whether these 
results were of such a character as to warrant the continuance 
of the system. A late Gazette of India contained a resolution 
by the Government of that Empire, based upon the reports 
from the several Presidencies. It appears by that resolution 
that, from 1883 to 1887 inclusive, ten young men, all natives 
of India, had been sent to England in accordance with Lord 
Ripon’s suggestions. The reports of the local Governments 
had stated, in reply to the query addressed to the Governments, 
that “the value of the results obtained had not been commen- 
surate with the expense incurred ;” and, as the consequence, the 
resolution above referred to determined that, in future, such 
young men as might be willing to go to England and were 
approved of and selected with that view, should be called 
upon to pay a contribution towards the expense of their train- 
ing in this country. The Secretary of State for India has 
therefore given orders that for the future only two-thirds 
salary shall be paid in all such cases, a sum of 1000 rupees 
being further allowed towards the cost of passage-money. That 
officer has further restricted the number of young men to 
whom these advantages may be given, and has directed that 
the privilege should be confined to very special cases, which 
may from time to time be the subject of particular recom- 
mendation by the Government of India. There is every reason 
to believe that these directions are tantamount to the almost 
entire abandonment of this form of eleemosynary education 
in the engineering profession, We have always held that, 
beyond the rudiments of education, “ what is worth having is 
worth paying for ;” and we cannot see that whilst such a high- 
class school of engineering as that at Roorkee exists in India, 
there can be any reason why natives should be educated Ly 
the State to compete on what must be manifestly unfair terms 
with professional gentlemen who have had to be educated at 
private cost. Failure, we can well see, has attended the 
attempt to do so, That result was widely foreseen, and we 
believe we shall hear little further of a renewal of the attempt. 


SHIPBUILDERS AND LLOYD’. 


Ar the north-eastern ports an old question is again being 
revived—that of the representation of the outports on the com- 
mittee of Lloyd's Register. Soon after the formation of the 
national registry of shipping, more than half-a-century ago, the 
question was broached, the Wear—then the great wood-vessel 
building’ centre—agitating for direct representation. In 1863 
there was a settlement arrived at for the time, ten additional 
members being added to the Committee to represent the out- 
ports; and, again, so late as 1883 the present constitution of 
the Committee was agreed upon, there being twenty-six mem- 
bers for London; eight for Liverpool; and sixteen for Glasgow, 
the Tyne, Wear, West Hartlepool, Cardiff, Leith, Greenock, 
Hull, and Bristol; some of the adjacent ports having the right 
of joining in the election at several of these outports. But the 
question is not yet settled; and the Wear, the Clyde, and the 
West Hartlepool districts are agitating now for further repre- 
sentation. At the latter, the claim is now for the concession of 
direct representation to the shipbuilding interest; whilst at 
Sunderland the feeling is so strong that the proposal for a 
local register, or rather one for the north-east and the Scotch 
ports, has been broached. The Wear advances a very strong 
argument, that a larger part of the revenue is derived from the 
north-eastern ports than is conceded to them in the representa- 
tion. There is no doubt that the position of Lloyd’s to the 
mercantile marine is altered by the fact that now it is much 
more than it was in the early days when it was simply the super- 
visor and registrar of shipping; it has now more than ever to do 
with shipbuilding and with the testing of anchors, whilst its powers 
have been extended in other directions, its revenue is increased, 
and the sources from which that revenue is derived, and the 
areas which yield it, have varied in their proportions. Lloyd's 
Committee, then, will have to recognise the fact that “ repre- 
sentation must accompany taxation,” and that the mere fact 
that the “ Constitution ” of old fixed the number of members 
and allotted the proportion to shipowners, merchants, and under- 
writers, must not interfere with the changed condition of affairs 
now. ‘The agitation at one time led to the establishment of 
another registry ; but now the mercantile marine of the king- 
dom is represented by one-—strong, influential and useful. It is 
to be hoped that that unity may continue; but if it is, it will 
be by the representation being adjusted from time to time to 
the fluctuation and increase of interests contributory to the 
progress and the prosperity of the association, and the sooner 
this is learnt by the Committee the better. It remains to be 
seen how long the agitation will be needed, but in the end the 
wishes of the subscribers must rule. 


THE BRISTOL WATERWORKS BILL, 


Tue Bill which narrowly escaped defeat in the House of 
Commons some days ago, proposes to enable the Bristol Water 
Company to enlarge its sources and works, to extend the limits 
of supply, and to raise additional capital to the extent of 
£400,000. The second reading was opposed on the grounds that 
the extensions would invade and deprive of water certain 
villages and districts in Somerset many miles away from Bristol, 
and the opposition proved dangerously strong. Sir M. Hicks 
Beach, however, supported the second reading, urging that a 
Select Committee could properly deal with the Bill, and in the 
end the motion was carried by 148 to 130, The scheme is only 
interesting at this moment pending its remission to the Com- 
mittee rooms, because of another measure of which it, in some 
sense, takes the place. Last session a Bill was brought in on 
behalf of the inhabitants of Bristol, to increase their water 
supply by purchasing from the Great Western Railway Company 
the right to appropriate the surplus water pumped out of its 
Severn Tunnel, ‘This waste amounted to, on an average, about 
twelve million gallons a day, and it was urged that this should be 
bought on the best terms practicable and added to the resources 
of the city. The water company, however, opposed the project, 
alleging, among other things, that the water in question was not 
suitable for the purpose. The promoters, on the other hand, 
asserted that it was admirably adapted for domestic purposes 
and for certain manufactures carried on in Bristol; but in the 
end, the Lords’ Committee who considered the Bill threw it out. 
Either because they are convinced that the water is not suitable, 
or felt that there is no chance of success, the promoters of the 
scheme have not renewed it this year, and the company is 
apparently to have its own way. There is, however, strong 
opposition to it in (he city and district, and the company must 
not be too confi leut, 
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THE INSPECTION OF BOILERS AND ENGINES. 





A MEASURE, aiming at greater protection against explo- 
sions of boilers and engines on land, has been introduced 
in the House of Commons by Messrs. Fenwick, Wm. Crawford, 
Burt, Abraham, Pickard, and Acland, It is described as “a bill 
to provide for the examination of persons having charge of 
steam engines and boilers on land,” throughout the United 
Kingdom. It provides that—“ (1) The Board of Tradeshall from 
time to time appoint and remove examiners for the purposes of 
this Act, and fix districts for which any examiners are to be 
appointed, and determine the mode and amount of remunera- 
tion of examiners, and make and alter regulations in relation to 
examinations, the qualifications to be required from applicants 
for certificates, and to the issue and registration of certificates, 
and generally for the purposes of this Act. (2) The Board of 
Trade from time to time may fix and alter the fees to be paid 
by applicants for examination, and the time, manner, and place 
of payment of such fees, (3) The Board of Trade may at any 
time, whenever it appears expedient so to do, suspend for any 
period, or cancel altogether, any certificate of qualification ; and 
may at any time re-issue any certificate which has been sus- 
pended or cancelled; and shall keep a register showing the 
names of persons whose certificates have been suspended or can- 
celled, with the official number of each certificate and the 
grounds for suspension or cancellation, and of the reasons for 
re-issuing any certificate which may have been suspended or 
cancelled.” 

Heavy penalties are to be imposed upon any examiner who 
receives aby remuneration or valuable consideration on behalf 
of any applicant for examination, or is a party to giving a false 
certificate, and upon anyone who fraudulently alters or uses a 
certificate; and then it provides that: “ Every engine or boiler 
to which this Act applies shall be placed and kept at all times, 
when at work, under the supervision of some person holding a 
certificate of qualification under this Act; and no one such 
person shall undertake the supervision of a greater number of 
engines or boilers, or of engines or boilers situate at a greater 
distance from one another, than may be prescribed by any regula- 
tions of the Board of Trade for the time being in force ; and that 
every engine or boiler user shall keep a book or register in which 
he shall enter and keep entered every engine or boiler owned, 
used, or let for hire by him, with sufficient particulars as to 
situation, and otherwise, to enable the same to be identified ; 
and he shall enter and keep entered in the said book or register 
the name of the person under whose supervision each such 
engine or boiler is placed for the time being ; and he shall at all 
reasonable times produce every such book for inspection by any 
authorised person, and permit copies thereof to be taken by any 
such person.” Other provisions deal with fees and expenses, 
and the recovery of penalties. 








INSTITUTION OF CIVIL ENGINEERS, 





MANGANESE IN ITS APPLICATION TO METALLURGY.— 
SOME NOVEL PROPERTIES OF IRON AND MANGANESE. 


At the ordinary meeting on Tuesday, the 28th of February, the 
President, Mr. Bruce, being in the chair, two papers were read on 
Manganese-Steel, namely, (1) ‘‘ Manganese in its Application to 
Metallurgy,” and (2) ‘‘Some Novel Properties of Iron and Manga- 
nese,” both by Mr. Robert Abbott Hadfield, Assoc. M. Inst. C.E. 

The first paper commenced with a statement that Hadfield’s 
Steel Foundry te Sheffield, was, some time ago, in search 
of a material suitable for making castings which should possess 
hardness and toughness, as ordinary steel castings did not combine 
these qualities. Cast steel, unlike cast iron, could not be ‘‘chilled ;” 
this was a great disadvantage, for although steel castings of 
ordinary temper might be exceedingly tough, as soon as hardness 
was reached, by an addition of carbon or other bodies, the tough- 
ness rapidly decreased, the material became brittle, and did not 
possess the intense hardness of chilled iron, Even cast steel with 
more than 2 per cent. of carbon was comparatively soft ; and whilst 
chilled iron cylinders, 0°79in. in diameter by lin. long, remained 
unaltered under a load of 100 tons per square inch, cast or forged 
steel cylinders, if unhardened, shortened from 15 to 40 per cent. 
according to temper. If molten steel of any temper, as hitherto 
made, was run into an iron mould used for making ‘‘chilled rolls,” 
when cold the grain of the casting would be somewhat closer than 
if cast in sand, but still quite soft, easily indented, and the metal 
might be turned in ordinary lathes. The same article made from 
cast iron of suitable mixtures would be intensely hard on the surface. 
Here, then, was a drawback to cast steel, as, although it might be 
hardened when immersed in water or oil, this application was 
impracticable to the many irregular forms dealt with by steel- 
founders; besides, the intense strains brought to bear by such 
hardening process would cause the articles to crack and break into 
pieces, It had therefore been thought that an account of the 
results, noticed in connection with the material termed ‘man- 
ganese-steel,” might prove of interest to the Institution of Civil 
Engineers, particularly as it offered advantages over ordinary steel 
in some points. Moreover, it seemed to afford new fields for 
investigation in metallurgy, since many of the results noted in its 
production were contrary to general experience. Laws, hitherto 
accepted and considered to be well defined, were apparently set on 
one side, and it was possible therefore, by the facts ine discussed, 
to throw light upon the subject. The field for investigation and 
extension in the knowledge of the alloys of iron was very wide, but 
as yet comparatively little had been done. The knowledge of steel 
had so far been principally confined to carbon-steel or alloys of 
iron and carbon, about nine-tenths of the steel made being of this 
class, The first paper principally dealt with and described the 
experiments; the physical properties noticed in the material, and 
the conclusions to be drawn therefrom being more particularly 
defined in the following one. Special attention was drawn to what 
essentially constituted the peculiarity of manganese-steel. Whilst 
the belief hitherto held that steel became brittle and comparatively 
worthless when the manganese exceeded 2°75 per cent. was correct, 
it had now been proved that by adding more of the same metal, 
so as to obtain in the material under treatment not less than about 
/ per cent. manganese, the result was a new metal, The apparent 
paradox thus took place, that whilst manganese alloyed with iron, 
if present in the proportion of not less than 2°75 and up to about 
/ per cent., gave a very brittle product, when its proportion was 
increased to not less than 7 and up to about 20 per cent., the 
result was a material possessing peculiar and extraordinary strength 
and toughness. The brittleness of the cast material seemed to 
partake more of the nature of glass, or other similar substance, 
than of a metal such as steel. Cast bars, about 28in. square in 
cross section, 30in. long, were supported upon bearings, 2ft. apart, 
and broken under hydraulic pressure, the breaking load being 
carefully noticed in each case. One of these specimens, containing 
0°37 per cent. carbon and 4°45 per cent. manganese, was fractured 
under a pressure of 3? tons; whilst a bar of ordinary cast iron stood 
12 tons, and the higher percentages of manganese, 17 and 20 per 
cent, respectively, stood 29} tons and 38 tons, Another instance 
was afforded by a bar casting, containing 4°73 per cent. manganese, 
being dropped from a height of 3ft. to 4ft. on a floor paved with 
cast iron, when fracture occurred in two or three parts of the bar at 
the same time, showing its extraordinary fragility. Pieces from 
another specimen, containing 0°48 percent. carbon and 4°9 per cent. 
manganese, though exceedingly ductile when hot, in-the cast state 





when cold could be reduced by a hand hammer to fine powder, no 
cohesion seeming to exist between the particles. On the other 
hand, a specimen of forged material, containing 13°75 per cent. 
manganese and 0°85 oy cent. carbon, when water-toughened had 
a tensile strength of 65 tons per square inch, with 50°7 per cent. 
elongation; and another specimen, 69 tons and 46 per cent. 
respectively. In the latter case, the tensile load, calculated on the 
area of the bar at the moment of fracture, was equal to 102 tons 
td square inch, ‘The combination of hardness and toughness 
ound in this material led to experiments as to whether edge tools 
could be cast from it. These tools, whilst not equal to those made 
of forged, hardened, and tempered steel, had afforded some 
remarkable results. The author exhibited some castings as they 
left the moulds, the cutting-edges merely being ground up, and 
neither hardened nor tempered. These included a cast axe, which 
had chopped through cold iron, along with the pieces of iron cut 
through. Another axe of the same quality, which had been used 
for over two years, readily shaved off the hair on the back of the 
hand; and cast razors had been made which, whilst not equal to 
those of ordinary steel, had done fairly well. A cast adze and 
chisel for wood were also shown, both of which had been constantly 
in use for over two years, and had cut through the hardest knots 
and hard wood, Manganese-steel possessed toughness to resist 
severe usage, and hardness to prevent permanent set without bend- 
ing or buckling. Some of the tests showed that the material had 
these qualities in a most remarkable degree. ‘The tests were made 
with an ordinary drop-tup, sliding between steel rails fastened to 
strong timber supports, which was allowed to fall on Browning’s 
coupler castings, The tup weighed 2324 1b., and the drop could be 
varied from lft. to 27ft. Each casting was placed vertically, and 
the tup allowed to fall upon the jaws, the permanent set being 
pent y measured after each blow. Exact particulars of the 
remarkable results obtained from the manganese steel were given. 
The couplers tested were an American malleable iron casting, a 
manganese-steel casting, containing 9°37 per cent. manganese, 
tested just as cast, a tough mild-steel casting, containing 0°25 per 
cent. carbon, having a breaking strength of 32 tons per square inch, 
with an elongation of 30 per cent. on 2in.; also two manganese- 
steel castings, water-toughened, containing respectively 9°75 and 
14°25 per cent. manganese, which were unbroken, notwithstanding 
that the latter had more than 300 foot-tons of energy expended 
upon it. The author directed attention to the peculiar ee scm of 
this steel, both in its cast and forged condition. The specimens 
were so exceedingly hard that it was scarcely possible to machine 
any of them on a practical scale; the hardness was most intense in 
the cast material, containing 5 to 6 per cent. manganese, which no 
tool would face or touch. A gradual decrease then occurred, and 
when about 10 per cent. was reached the softest condition was 
attained. ‘Then an increase again took place, and at 22 per cent. 
it was very hard; still not so much as in the 5 per cent. specimens. 
After passing 22 per cent. the cause of hardness became more 
complicated, owing to the presence of more carbon, 2 per cent. and 
upwards ; in fact, the material began to partake more of the nature 
of cast iron, but it had greater transverse strength. A test-bar, 
with 14 per cent. manganese, which elongated 44°5 per cent. 
without fracture, and had a tensile strength of 67 tons, was put 
under a double-geared 18in. drill. Over an hour was occupied in 
drilling one hole 3in. in diameter by #in. deep, during which time 
fifteen to twenty holes of the same size could have been easily 
drilled in mild steel. Similar results from specimens sent to 
different engineering firms confirmed the above, yet this specimen 
could be indented by an ordinary hand hammer. Although, when 
being turned it appeared harder than chilled iron, its softness was 
particularly noticeable when testing the material for compression. 
Specimens of 10 per cent. manganese-steel, lin. long by 0°79in. in 
diameter, notwithstanding they required several days’ preparation 
in the lathe owing to their hardness, yet, under a compression load 
of 100 tons per square inch, shortened 0°25in., and the harder kind 
O'lin. to 0'13in. Chilled iron or hardened steel would stand this 
test without any alteration. Attention was also directed to the 
fact that a load of 27 tons per square inch, which in ordinary mild 
steel would cause fracture, and an elongation of 30 per cent. in 8in., 
only elongated manganese steel 0°53 per cent. on the same length. 
A Lamaared manganese-steel bar was compared with a best 
quality steel railway-axle of the same diameter as the manganese- 
steel bar. The results of the tests showed that on the manganese- 
steel bar or axle an energy of 498 foot-tons produced total 
deflections of only 39}in.; whereas on the special steel axle an 
energy of 348 foot-tons produced total deflections of 105}in. 
Assuming the manganese-steel to have been capable of resistance 
without fracture, and the deflections to have continued in the same 
roportion, an energy of no less than 1360 foot-tons would have 

en required to ettect the same deflections that 348 foot-tons 
produced on the special or carbon-steel axle. The peculiarly 
combined toughness, hardness, and stiffness of manganese-steel, 
either cast or forged, were very clearly brought out in these tests. 
The material, therefore, seemed well adapted to resist severe 
stress before fracture, and yet at the same time to show very slight 
alteration under stress. The author stated that the results having 
been often anomalous as compared with ordinary steel, special care 
had been taken to thoroughly verify each experiment. If contra- 
diction sometimes occurred, it might be partly explained by the 
want of knowledge requisite in dealing with a new material. In 
conclusion, the author referred to the inadequacy of the erplana- 
tions offered with reference to some of the peculiarities noticed in 
manganese steel. His remarks were therefore in many instances 
offered only in the nature of suggestions for the consideration of 
scientific and metallurgical authorities. The field for investigation 
was very wide, and his object had been to describe the experiments 
made with care and exactitude. 

In the second paper considerations were offered as to the causes 
of the results noticed in the previous one; but before proceeding to 
these the author remarked that some decision ought to be arrived 
at upon the exact meaning of the word ‘‘steel.” Numerous com- 
binations or alloys were being manufactured to which this term 
was given. It had hitherto been applied to malleable alloys or 
mixtures of iron and carbon, and the author pointed out some 
peculiar features in alloys or compounds of iron and manganese 
which also possessed a steel-like nature. In some correspondence 
with the author, Mr. R. Mushet wrote :—“ Your material is really 
not steel, but an alloy in certain proportions of iron and metallic 
manganese containing also carbon, but as little of that as you can 
help. Your alloy possesses some of the properties of steel, and it 
is to a certain extent a substitute for steel, just as brass, which is 
not copper, is nevertheless a substitute for copper.” Whilst there 
was much to,be said for this view, it was open to consideration 
whether iron formed actual compounds or mere mixtures or alloys. 
Steel has been defined by Bresson as ‘‘a particular state of iron 
— by its union with bodies, the nature of which can vary. 

‘here are three classes: First, steels composed of iron and carbon ; 
second, those of iron, carbon anda third body; third, those formed 
of iron and another body which is not carbon.” It would be seen 
from the properties of manganese-steel that this view was correct, 
and that bodies other than carbon could play a constituent part in 
the conversion of iron into steel; in fact,  betieg long ago, was 
reported to have made an alloy of iridium and iron which possessed 
steel-like properties, although no carbon was present. When 
— in water the behaviour of the manganese-steel was quite 

ifferent to that of ordinary carbon steel, no hardening action 
taking place. Water certainly caused the material to become stiffer, 
but in a different degree to hardened carbon-steel ; for a piece of 
manganese-steel after such treatment was slightly more easily 
touched M4 a file; therefore the process was pom | water-tough- 
ening. ‘The increase in stiffness was marked, the tensile strength 
rising from 40 tens to 60 tons and in some cases over 70 tons per 
square inch ; but this was not a mere stiffening or hardening effect 
in the ordinary sense of the term, for in carbon-steel such rise was 
invariably accompanied, when the cooling medium was water, by a 
considerable decrease in the ductility or elongation, whereas, in 
manganese-steel, just the opposite effect was produced, When, 





however, the samples contained below about 7 per cent. manganese, 
this treatment seemed to exercise little or no influense, and the 
material was comparatively valueless where toughness was requisite. 
After a large number of tests on the action of heat and sudden 
cooling upon this material, it had been found, generally speaking, 
that the higher the heat of the piece treated, and the more sudden 
and rapid the cooling, the higher would be its breaking load and 
the greater its toughness or elongation, This was very apparent 
from the results of six bars which were heated as uniformly as pos- 
sible to a yellow heat, and plunged into water of 72 deg. Fah., which 
gave breaking-loads varying from 57 tons to 63 tons per square inch 
and elongations of 30°8 per cent. to 50 per cent. For comparison, 
another test-bar of the same material was heated in precisely the 
same way and degree, but plunged into water at the temperature 
of 202 deg. Fab., when the results were only 53 tons and 32°8 per 
cent. The more rapid cooling of the other test-bars was evidently 
the cause of their superiority, the chemical composition of all 
being the same. It was also thought that sulphuric acid, being a 
rapid conductor of heat, might give good results as a cooling 
medium. The experiment was therefore made with a bath con- 
sisting of equal volumes of water and sulphuric acid, and on 8in. 
the extraordinary elongation of 50‘7 per cent. was reached with a 
breaking-load of 65 tons, the bar being thus drawn cold 4/;in. 
before fracture. Another specimen on a 4in. length gave 56°75 per 
cent. Various experiments were made to show the influence of 
manganese upon forged iron, the former varying from 0°83 to 21°69 
per cent. under different modes of treatment. It was found that 
oil had a beneficial effect on the metal, but not equal to either 
water or sulphuric acid; this no doubt was due to its lower conduc- 
tivity. It was also noticed that the operation of merely heating 
the forged test-bar to a yellow heat and cooling it in air had a very 
beneficial effect, the elongation in most instances being increased 
to 15 and 20 per cent., the tensile strength also rising 8 or 10 tons 
per square inch. It was not easy to understand the action of 
the water-quenching process. As explained by Chernoff, the effect 
of oil-tempering on ordinary steel was to produce a metal of fine 
grain, which possessed much greater strength than open, coarse- 
grained steel. If, however, forged manganese-steel possessed any 
difference of structure after being heated and water-toughened, it 
was rather in the direction of a more open than a closer grain. 
But the most puzzling case in the authors experience was that of 
cast toughened specimens containing 9 per cent. manganese, at 
which percentage the crystallisation was very peculiar. An 
ingot 2}in. square in cross section and 2ft. long was cast in an iron 
mould. When cold, a piece was broken off under four blows of a 
steam hammer. The fracture showed the usual peculiar form of the 
9 per cent. material, a form which to outward appearance was un- 
changed by any heats short of the melting point. The other piece 
was reheated toa yellow heat and water-quenched. In this the 
toughness was increased in a remarkable manner, ten blows of 
the steam hammer being required to break the bar, although the 
appearance of fracture was unchanged. This material possessed 
the peculiar property of being almost entirely non-magnetic, which 
was curious, seeing that iron was present in amounts eight or nine 
times greater than the manganese. An approximate idea of the 
amount of manganese contained in steel might be formed by 
passing a magnet over specimens ; as the percentage of manganese 
increased, the effect of the magnet diminished. Upon reaching 
about 8 per cent., there was no attraction in the bulk, though fine 
drillings were influenced ; but, when 20 per cent. was reached, a 
magnet capable of lifting 301b. of ordinary steel or iron would 
only lift pieces weighing a few milligrammes. No advantage was 
gained in ordinary steel by adding more than 1°5 to 1°75 per 
cent. of carbon, an amount above this not producing steel with 
any greater degree of hardness. Hence, the analysis of the 
majority of Sheffield carbon tool steels showed not more than 1} to 
14 per cent. carbon; at these tempers the point of saturation, so to 
speak, seemed to have been reached, so that carbon itself could 
hardly be the sole cause of hardness. The question therefore of 
the crystallisation or structure became of great importance. No 
one could well mistake the difference of fracture in wrought iron 
and in mild steel, though both might give by analysis the same 
percentage of iron ; in fact, wrought iron might even contain more 
carbon than mild steel, and yet the structure in no way resemble 
that of the latter. It was apparent therefore that iron did vary its 
form or structure. This was noticed by steel-casting manufac- 
turers, who by judicious treatment could increase the elongation of 
steel as cast from 8 or 10 per cent. up to 30 per cent. Professor 
Barrett had noticed another point of difference between this and 
carbon steel. Manganese steel, when cooling, did not give any 
‘‘after glow.” A Sheffield firm also reported that in rolling a 
length of 800ft. in one piece of this wire, the finer it became the 
more it seemed to retain the heat—in fact it appeared to gather 
heat in the process. In conclusion, the author again contended 
that some understanding should be arrived at as to the meaning of 
the term ‘‘steel.” In the past, this word has sufficed well enough 
for an alloy or compound of iron and carbon ; but the latter was in 
many instances now being replaced by other elements, such as . 
manganese, chromium, silicon, or tungsten. The author held that 
steel was but a sat aye state of iron produced by the union of 
that metal with ies the nature of which might vary. 

The papers were illustrated by an extensive collection of samples 
of manganese steel and of ordinary steels, 








THE INSTITUTION UF CIVIL ENGINEERS.—The annual dinner of 
the Institution of Civil Engineers took place on Saturday evening 
last, in the Inner Temple Hall, by permission of the Treasurer an 
Benchers. Mr. George B. Bruce—president—was in the chair, 
and among the more than 250 gentlemen who sat down to dinner 
there were, as guests and hon. members, Lord Halsbury, Lord 
Thurlow, Lord Rayleigh, the Right Hon. Edward Stanhope, M.P., 
Lord Ashbourne, the Right Hon. H. C. E. Childers, M.P., Sir Patrick 
Colquhoun—Treasurer of the Inner Temple—Lord Bramwell, 
Lieutenant-General Sir Gerald Graham, Admiral Sir Arthur Hood, 
General Sir Collingwood Dickson, Vice-Admiral Sir William 
Graham, Sir Frederick Abel, Mr. Justice Grove, Mr. Justice Kay, 
Sir Henry Roscoe, M.P., General Sir Donald Stewart, Lieutenant- 
General Sir Peter Lumsden, Vice-Admiral Sir Anthony Hoskins, 
Mr. Staveley Hill, Q.C., M.P., Mr. W.S. Savory, P.R.C.S., Sir 
Warington Smyth, F.R.S., and Sir James Deane, Q.C.; and as 
members and associates, Lord Brassey, Lord Armstrong, Sir 
Frederick Bramwell, Sir Richard Webster, Q.C., M.P., Sir James 
Brunlees, Sir John Coode, Sir James Douglass, Sir Charles H. 
Gregory, Sir John Hawkshaw, Professor Unwin, F.R.S., Sir Henry 
Doulton, Mr. Aird, M.P., Captain Sir Douglas Galton, and Sir 
Frederick Mappin, M.P. After some excellent speeches by Mr. 
Bruce, by the Lord Chancellor, and others, the party separated. On 
Wednesday, the 7th inst., the students paid a visit to the new bridge 
over the Thames, at present in course of construction, opposite the 
Tower of London. They landed on both the north and south piers 
in turn, and were shown the method of sinking the iron caissons by 
heavy weights, timbers having been previously inserted to resist 
the pressure due to the head of water. Divers are employed to 
clear away impediments, and when the lower cutting edge has 
reached a solid bottom, some 21ft. below the river , the water 
is pumped out of the interior. The mud being then cleared away, 
the work of building up the solid masonry and brickwork is easily 
carried on. Two rows of square caissons are employed for each 
pier, the inner sides being removed when all has been made water- 
tight with wooden piles, so as to give free internal communication 
for the completion of the brickwork. There is therefore only one 
belt of permanent ironwork which cannot be removed, its upper 
edge being some 3ft. or 4ft. below the mud. The work of building 
the piers is already far advanced, some portions of the masonry 
having well-nigh reached their full height. The next visit will be 
to the new Battersea Bridge, and will take place on Thursday, the 
22nd inst,, at 11.30 a,m, 
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AN INVESTIGATION INTO THE INTERNAL 
STRESSES OCCURRING IN CAST IRON AND 
STEEL. 

By GENERAL NIcHOLAS KALAKOUTSRY. 
No. VIIT. 

Experiments made with a view to the determination of the 
influence of the mechanical treatment of the metal on its 
internal stresses.— These experiments were made on a Gin. 
inner tube, No. 1581, 28 calibres long, which was placed 
at my disposal. The ingot from which the tube was 
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forged weighed 7 tons 16 cwt.—8058 kilogs. It was 
forged in the usual manner, that is to say, the ingot | 
the day after casting, and while still hot, was sent to the | 
forge and buried in cinders, where it remained till cold. | 
It was then warmed in a wood fire in the open air pre- | 
paratory to heating in the forge furnace into which the | 
lower end was first introduced. The ingot was with- | 
drawn from the furnace at a bright yellow heat, and 
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reduced by vigorous working under a 50-ton hammer to 
the octagonal form, with a diameter of 21°5in.—547 mm. 
In the second heat the middle and breech ends were 
drawn down and both rounded. For the third heat the 
ingot was placed in the furnace with its upper end 
foremost, brought under the hammer at a light orange 
heat, the muzzle end was drawn out and the excess in 
length cut off. After this operation the ingot was left on 
the floor of the shop until the following day, when it 
was again heated in the furnace; the muzzle end was 
then finished and the forging brought down to the 
required dimensions throughout its length, after which 
it was buried in cinders and left to cool gradually. The 











gun was next placed in the lathe, roughly bored out, and 
handed over to me for the purposes of investigation. 

Three samples for chemical analysis were taken from 
the ingot previous to forging. They were found to con- 
tain carbon in the proportion of 0°57, 0°55, and 0°50 per 
cent.—a sample from the forged ingot gave 0°65 per cent. 
—Si. = 020 and Mn. = 029 per cent. 

The plan adopted in the investigation of the mechanical 
properties of the steel and of its internal stresses was as 
follows :—Figs. 20 to 25 are general views and sections 
with dimensions of the tube, and indicate also the relative 

















Changes in the vadii. . Calculated pressures. 
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position of the cylinders and dises, which were cut off it for 
the purposes of investigation. From No. [. of part A, 
a slice @ was cut, out of which were prepared six test 
ieces taken in a direction parallel to the axis of the 
parrel. From the same part A, and from its muzzle end, 
a disc 6 was cut, and from it were prepared six test 
pieces, cut out parallel to a tangent to the bore, and each 
piece corresponded, as to its distance from the axis, to a 





sample taken in the longitudinal direction. Disc ¢ was 
used in the investigation of the internal stresses. 

After cutting off the portion A and the two discs 
and c, the remaining portion of the gun was subjected to 


| annealing in oil, in the manner usually practised at the 


works. For this purpose the gun was heated to bright 
red by means of a wood fire in a vertical furnace, and 
then dipped into a tank of oil, where it remained for the 
space of five minutes; it was then replaced in the fur- 
nace, and left there until quite cold. 

From the barrel thus annealed the cylinders A! and the 
discs a}, b1, and c! were taken. and subjected to the same 
tests as those already described for the unanuealed metal, 








TABLE X1Va.—Ex?PeERIMEnT 61. 

Investigation into the Internal Stresses in Dise C taken from the 
Breech Knd of a Forged and Unannealed Inner Tube of a Gin, 
Gun, No, 1581. 
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Rings 5 and 6 Cut out, 
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TABLE XIV¢q. 
Changes which took place after Rings 5 and 6 had been Cut out 
and the Rest of the Dise Turned up. 
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TaBLE XIVe. TABLE XVe. TaBLe XVIa. (continued). 
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a special annealing, to which the gun was subjected, not 
only for the purpose of removing from the metal previous 
internal stresses, but chiefly in order to develope in it 
such stresses as woulkl be advantageous. This was 
attained by a simple annealing of the tube in the same 
vertical furnace previously used, with the addition of 
certain temporary arrangements which were calculated to 
produce the desired effect. 

The results of all these investigations, both as regards 
the mechanical properties of the steel and the distribution 
of its internal stresses, are set down in extenso in the 
accompanying tables—14to 20. The calculated pressures, 
together with the changes in the radii, after cutting the 
discs into concentric layers, are exhibited graphically 
under the same numbers. 








MINE RENTS AND MINERAL ROYALTIES. 


AT a meeting of the Manchester Geological Society, last week, Mr. 
C. M. Perey, M.E., F.G.S., who at the last election contested, as a 
Parliamentary candidate, one of the Lancashire mining constitu- 
encies, read an interesting paper on the important question of mine 
rents and royalties, which has of late occupied so much attention. 
Mr. Percy dealt so exhaustively with the various points connected 
with the above question, that his paper was necessarily of very 
considerable length, and with the limited space at our disposal, we 
are unable to do more than make one or two short abstracts, but 
these will be of interest to our readers) Commencing upon the 
basis that anything which affects the mining industry is a national 
question, Mr. Percy said he would probably not be over-estimating 
in fixing the amount of capital invested at the present time in the 
United Kingdom at £100,000,000 sterling, whilst the carefully pre- 
pared statistics under Government authority showed them that the 
number of persons employed in and about our coal and metalliferous 
mines was about 600,000. The mining industry was not only directly 
important in itself, but was associated in the closest degree with as 
many more of the population who were engaged in the iron, steel, 
and engineering industries, and in a seeondary degree in our 
engines on land, our ships on sea, and our numberless manufac- 
tures. Therefore, whilst relief to mining relieved and encouraged 
the kindred industries, burdens upon mining had an injurious 
influence upon all other industries. With regard to the condition 
of mining, the records of half a generation were, Mr. Percy said, 
most melancholy, and the balance-sheets were sad and sorrowful 
documents. He had before him whilst writing that paper the 
latest financial statements of three of the most important mining 
companies in the United Kingdom, and representing a combined 
capital of several millions sterling. Two of the concerns made a 
few thousand pounds of profit, but, placing the three statements 
together, the net result was an actual loss. Wages were low, and 
he should certainly be exceeding sorry if it should be found neces- 
sary to make still further reductions in the remuneration for a 
dangerous occupation which is entitled to reasonably good pay. 
There were some collieries yielding a profit, but there were at least 
as many working at an absolute loss; and he believed that, taking 
all the collieries and mines of the United Kingdom, and making 
sufficient allowances for depreciation, very little indeed of profit 
was being made by those who had invested their capital. After 
reviewing the causes of the brief period of inflation which com- 
menced some sixteen years back, and of the subsequent protracted 
period of depression, and the various suggested remedies for re- 
moving the existing burdens imposed upon industrial enterprise by 
the present system of mine rents and royalties, Mr. Percy esti- 
mated that during the last ten years, whilst the coal trade had been 
in an exceptionally depressed condition, and during which period 
wages been far from, excessive, whilst colliery proprietors and 
mine workers’ profits had scarcely been visible, the royaity 


poreet by Mr. Maskell Peace, Mr. Ackland, and Mr. Conybeare. 
shall be told, and have been told, that as a matter of fact royalty 
owners do now make a reduction, but that deduction is simply an 
isolated and temporary ion during the good pleasure of the 
lessor, and gives the lessee no security for his capital and little hope 
for the future. Firms with hundreds of thousands of pounds 
invested want something more substantial in the way of security 
than mere expectation of temporary relief by a aol Qeteotional 
landlord. To make an allowance at will this half-year or next half- 
year is a hand-to-mouth method of dealing with a very serious 
question, which demands most drastic teatment. I press the matter 
home to the royalty owners, because they have revelled in the 
luxury of a settled income, settled in — times, with pleasant 
reminiscences and hopeful prospects, while those who have borne 
the heat and burden of the day, the toilers and the spinners of the 
mining ae have given their time and their money, their 
genius, and their lives, contending with a condition of things which 
they did not make and could not poy and hoping on for a 
better time which has not arrived. I ask the royalty owners of the 
United Kingdom, in the interest of the mining and iron and steel 
industries, and of the nation, and of themselves, to be wise, and 
above all remembering the progressive and democratic age in which 
we live, to be wise in time—tbere is danger in delay.” 











AMERICAN ENGINEERING NEWS. 


Brooklyn Bridge trafic. — Since the commencement of the 
elevated railroad system in Brooklyn, N.Y., various suggestions 
have been made to run through trains across the East River 
Bridge to New York. As the present cable railroad on the bridge 
is already overtaxed by the enormous traffic, these tracks are not 
available for through trains, but it is proposed to lay other tracks 
over the present ones. These present tracks are between trusses 
about 16ft. high, and these trusses would be strengthened suffi- 
ciently to carry an upper storey track. This, however, will 
obstruct the view from the promenade, which is on a level with the 
roof of the cable cars, and whether this will be allowed, or 
whether the promenade will be raised, is a question. The view 
from this <m is so grand that such an interference will hardly 
be allowed. However, the matter is as yet in embryo. The com- 
mittee appointed to consider the best means of improving the 
— of the bridge railroad will make their report shortly, and 

ill probably recommend the ‘‘circulating system,” by which 
trains of eight or ten cars would run round and round continu- 
ously, there being loops at the terminals. At present the trains of 
three cars are packed to suffocation during the busy hours of the 
day, while the station and platform capacity at the terminals is 
very insufficient. When the bridge was designed the probable 
traffic was estimated far below what it proved to be soon after the 
structure was — while the present enormous traffic was never 
dreamed of. Two of the elevated railroads in Brooklyn are now 
built down to the bridge terminus, and plans for connections to 
enable passengers to pass between the railroad and bridge depédts 
are being prepared. It is possible that the Long Island Railroad 
will endeavour to obtain access into New York over ore of these 
roads, if the latter can make arrang ts for passage across the 
bridge. 

Steel making in Alabama.—At Birmingham, Ala., steel was made 
for the first time from Alabama ore on February 27th, at the 
Henderson Steel Works. The ore was from North Alabama, made 
into pig at the Mary Pratt Furnace in Birmingham. The steel was 
made by the Henderson process, which successfully treats phos- 
phoric ore, eliminating the puddling process and enabling the 

hosphorus to be made into a marketable fertiliser. It has always 
n claimed by the Bessemer process men that steel could not 
made from the phosphoric ores of Alabama, Tennessee, and 
Georgia, but the doubt as to the utility of these ores is now set at 
rest. The operation was witnessed by a large number of iron men, 
manufacturers and capitalists, and as the result was eminently 
tisfactory, there will probably bea boom in Southern iron and 











owners had received upon coal and ironstone and limest 
certainly not less—probably more—than £60,000,000. Summing 
» the comparative effects of mineral royalties at home and 
in the competition with English manufactures, Mr. Perc 

gives the following significant figures :—-In England mineral royal- 
ties affect pig iron on an average 4s. 6d. a ton, plates for shipbuilding 
5s. 9d. a ton, and steel rails 5s. 6d. aton. In France the mineral 
royalties are on pig iron ls. 6d. a ton, on plates for shipbuilding 
1s. 14d. a ton, and on steel rails 1ld. a ton. In Germany the 
mineral royalties are on pig iron 6d. a ton, on plates for shipbuilding 
1s, a ton, and on steel rails 84d. a ton. So that under this head of 
mineral “+ agen England has burdens of 4s, 4d. per ton on pig 
iron, 4s, 9d. per ton on plates for shipbuilding, and 4s. 9d. per ton 
on steel rails, of which our German competitors know nothing, and 
4s, 2d. per ton on pig iron, and 4s. 7d. per ton on plates for ship- 
building, and 4s. 7d. per ton on steel rails, of which our French 
rivals know nothing; and we have to compete with these nations in 
the markets of the world. He was well aware that in England we 
have some very great natural advantages, that our seams of coal 
and other minerals are valuable in themselves, and lie conveniently 
to our great industrial centres, and from our limited area lie close, 
comparatively, to the seaboard ; also that our workmen, man for 
man, will probably raise more minerals than in the countries 
abroad, and that we have the best appliances and most skilled 
management. That made his argument all the stronger. We 
nearly do hold our own against the world as it is; we could, by 
the removal of artificial drawbacks, beat any and every one of our 
competitors. 

In conclusion, Mr. Percy sets forth what he urges is the duty of 
royalty receivers under the present altered conditions of trade. ‘‘I 
contend,” he said ‘‘that the amount of mineral rent paid per ton in 
the United Kingdom is too high and must be reduced. The certain 
rents which were fixed when prices were higher and expenses lower 
are also too high, and must be reduced, and provision made 
whereby amounts already overpaid can be recouped. Many 
colliery lessees are responsible for certain rents, work or 
play, representing more coal than they can possibly raise, 
and more than they could sell if they did raise it. Allow- 
ances are not made for physical difficulties, of which nothing 
could be known when the leases were taken and the pits sunk. 
The expenses of mineral production have increased to a degree 
which could not have been foreseen, and these expenses will not 
only not diminish, but in all probability increase. Competition in 
many lands has reduced prices to an extent which any man to have 
predicted twenty years ago would have been considered mad, and 
that increasing competition makes any substantial improvement 
in prices impossible. Does any man dispute the increasing compe- 
tition! In 1860 America did not make 1,000,000 tons of pig iron. 
Last year that great offshoot of England made nearly 7,050,000 
tons, being an increase of 700 percent. Twenty years ago America 
made 2550 tons of steel rails. Last year the production was 2} 
million tons, leading even England by a long way. In the matter 
of steel manufacture by our own Engilsh basic process, England 
made in two years combined 623,092 tons. Germany in the same 
period made 1,986,395 tons. Whilst preparing this paper an iron- 
master informed me that even in the manufacture of products to be 
used in steel manufacture, which for some years has been carried 
on in England with some success, our German competitors have 
stepped in and are playing havoc with our trade. ages in Eng- 
land cannot go much lower. Profits have well-nigh vanished, and 
bankruptcy is within measurable distance. The paralysis of our 
mining and iron and steel industries would be a terrible calamity to 
England. Relief must come from the quarter which has expe- 
rienced nothing of the effects of our un, leled depression, ee 


in an abatement of the conditions of mining leases an 

amounts of mineral royalties. Public opinion is ripe. I have 
letters from members of Parliament who are determined to 
take action during the present session, and already bills have been 





mining. 

The Nicaragua Canal.—TheSenateat Washington, D.C. ,has passed 
the Bill to incorporate the ‘‘ Maritime Canal Co. of Nicaragua,” 
for the construction and operation of a ship canal between the 
Atlantic and Pacific, through Nicaragua, or partly through 
Nicaragua and partly through Costa Rica. The ——— will 
work under the concession granted by the Government of Nicaragua 
to A. G. Menocal, who bas now a large and efficient staff of engineers 
engaged on the final location of the route. The prospects of this 
enterprise are very encouraging. The capital stock of the compan 
is to consist of not less than 1,000,000 shares of 100 dols. each, wit! 
the right to increase the number to 2,000,000 shares of 100 dols. 
each, upon the vote of two-thirds of the stock of the company. 
Admiral D, Ammen is interested. 

Tio-feet gauge vailroads.—In Maine there are about four rail- 
roads built on the two-feet gauge, and their results are very satis- 
factory. One of the most important was recently inspected by a 
party of southern capitalists, who have a concession for a railroad 
in Honduras, and who contemplate building it on a narrow gauge. 
The road they inspected is sixteen miles long, and has steep grades 
and sharp curves, which are operated with ease by tank engines of 
Forney type. The passenger cars have one row of seats, accom- 
modating one person each, on each side of the central gangway. 
The Honduras line would be free from difficult grades and curves, 
being a coast line. 

The cast steel gun.—The new cast steel gun recently cast at 
Pittsburg, Pa., has been bored out, and the prospects of the 


Pacific coast. Another line will be built from Pueblo to Colorado 
Springs and Denver, connecting with the northern line of the 
Chica x0, Rock Island, and Pacific Railroad, which is to be built 
from St. Joseph, Mo., to Denver, and with the central line of the 
road, which will pass through the central part of Kansas, and tap 
Colorado Springs. The third line will be built south from Pueblo 
to the coalfields, thirty miles, thence to the coking coalfields at 
Trinidad, and possibly on to Alberquerque, N.M. The line is jn 
the interest of the Chicage, Rock Island, and Pacific Railroad 
which is now 200 miles from Pueblo, and wants to get into the 
coalfields, The surveys are now in progress. The Union Pacitic 
Railroad proposes to reach Pueblo over the abandoned Kansas 
Pacific line, extending this line to Pueblo from Los Animas. The 
Pueblo, Gunnison, and Pacific Railroad has been incorporated to 
build in the Sagnache, Gunnison, and San Luis valleys. The 
Denver, Texas, and Fort Worth Railroad will be completed to 
Pueblo in March. 








LAUNCHES AND TRIAL TRIPS. 


ON Saturday, March 10th, Messrs, Edward Withy and Co, 
launched from Middleton Shipyard, Hartlepool, a steel screw 
steamer, the Nith, built for se Steel, Young and Co., of 
London. This is the 152nd vessel on the builders’ books, and the 
twenty-sixth they have built for the sameowners. ‘The vessel is a fine 
type of a modern cargo boat, and is built of Siemens steel. She 
is over 300ft. in enath, with a large measurement and deadweight 
carrying capacity. The vessel is fitted with four steam winches, 
two donkey boilers, and patent direct steam windlass on forecastle, 
hand and steam-steering gear amidships, and patent screw stand- 
by gear aft. The steamer is rigged as a two-masted fore-and-aft 
schooner, with iron masts, and is built to the 100 Al class at 
Lloyd's, and under the personal superintendence of Mr. George 
Steel, West Hartlepool. She will be fitted with triple expansion 
engines by Messrs, T, Richardson and Sons, Hartlepool. 

The San Fernando, a light draught stern wheel cargo and _pas- 
senger steamer, built for Messrs. Japp and Kirby, of Liverpool, 
specially designed and constructed by Messrs. James Taylor and 
Co., of Birkenhead, with all the latest improvements for inland 
navigation in South America, was recently tried under steam, 
the machinery working most satisfactorily. The engines are 
high-pressure with early cut-off, and the boiler, of the locomotive 
type, is of very large proportions, arranged to burn wood, is entirely 
of steel, the working pressure 160 Ib. per square inch, and tested 
by water to 320 lb. The load draught of water, with 10 tons dead 
weight on board, is only 18in., the speed twelve miles an hour, 
revolution of paddle-wheel sixty-two per minute. The vessel is 
built in segments for shipment; length about 100ft.; breadth, 
13ft. 6in.; depth of hold, 4ft.; material, steel galvanised. The 
San Fernando leaves for her destination next week ; and has been 
constructed very quickly, the plans only being approved on 20th 
December last. this boat is only one of many that the above tirm 
has designed and built both for speed and light draught, this 
branch of their business being under the direct supervision of Mr, 
J. H. M. Taylor, N.A. 

Last week Messrs. J. F. Waddington and Co. launched from their 
shipbuilding and engineering works at Seacombe, near Liverpool, 
the handsomely modelled screw tug, Sunbeam, titted with‘engines of 
50-h.p. for towing purpuses, Xc., at Belfast. She is fitted with a 
neat saloon forward for carrying passengers, and has a guaranteed 
speed of 10 knots, 

On Tuesday last Messrs. Schlesinger, Davis and Co. launched a 
steel screw steamer named Tynesider, built for the T'yne Steam 
Shipping ee. The vessel has been designed for the special 
purpose of ucing the length of sea passage between the Tyne 
and London, the machinery being of very exceptional power. ‘I'he 
dimensions of the vessel are as follows :— th over all, 269ft. 6in. ; 
length between perpendiculars, 260ft.; breadth moulded, #3ft. Gin. ; 
depth moulded, 18ft.; depth of hold, 17ft. The steamer has been 
constructed to take the highest class at Lloyd’s, and will be fully 
equipped for a Board of Trade passenger certificate. Sleeping 
accommodation will be provided for about seventy-six first-class 
passengers admidships, Sleeping dation for about 120 
second-class passengers will be provided under the long topgallant 
forecastle. In addition to these a large number of deck passengers 
will be carried, so that the total number of passengers will be not 
less than 300, As these vessels usually have very little time in port to 
discharge and load their cargo, special attention has been paid to 
this important department. Four powerful cranes—two at each 
hatch—as well as a powerful winch, are to be placed on board. The 
Tynesider will be lighted throughout by electricity, the installation 
being completed by Mr. Rankin Kennedy, of Glasgow. The side 
lamps and masthead lamps will also be illuminated by electricity, 
and two 500-candle power lamps will be provided for the cargo 
hatches, so that the vessel may be loaded or unloaded without delay 
during the dark hours, The engines, which are placed aft, are 
being built by the North-Eastern Marine Engineering Company, 
and are designed to indicate 2250-horse power. The engines are on 
the triple expansion three crank type, having cylinders 28}in., 
46in., 75in., with a stroke of 42in. Steam is supplied at 16v lb. 
pressure from three large single-ended boilers arranged in the ship, 
two forward and one aft, so that all the firing is done in one stoke- 
hold, each boiler has four Fox’s patent corrugated furnaces, the 
two centre and each of the wing furnaces leading into separate 
combustion chambers; and the smoke-boxes joining a single funnel 
in the centre of the stokehole. 

On Saturday last the works of Messrs. Oswald Mordaunt and 











of the gun are very bright. ‘The man in charge of the boring 
reported that in twelve years’ service he had never met with steel 
of such uniformity of grain. Had there been any flaw in the gun, 
it would probably have been detected by the drill. All the borings 
have been saved, and samples have been carefully examined. 
When the gun has been annealed it will be sent to Washington, 
where it will be rifled and tested. It is fully expected that all the 
tests will be stood without injury. The interior of the bore has 
been examined with the aid of the electric light. 

Chicago as a steel centre.—Mr. Andrew ena ge aged of 
the great steel works at Pittsburg, Pa., has sta’ that, in his 
opinion, the chief competitor of that city in steel making will 
be Chicago, as a ton of pig iron can be made with less than a ton 
of coal at Chicago, while Pittsburg manufacturers have to bring 
14 tons of ore past Chicago to Pittsburg, paying more freight 
than Chicago — on coal, Pig iron is now made in Chicago as 
cheap as in Pittsburg, but the latter place will hold its own in iron, 
owing to cheaper fuel; but steel requires so much less fuel than 
iron, that it is expected Chicago manufacturers will drive Pittsburg 
steel and rails from the North-west, though, of course, Pittsbu 
will retain its South-western trade. Chicago has four steel rai 
mills, all busy, while Pittsburg has only one, and there is one at 
Johnstown. 

Rapid transit yor citie.—In New York it is proposed to use 
electric motors on the Fourth Avenue-street railroad. The motors, 
which are on the storage battery system, have been run on experi- 
mental trips down town, and prove satisfactory. In Boston, the 
West End-street Railway, which has acquired nearly all the street 
— of that city, proposes to build cable lines. Mr. Doane 
and Mr, Plimpton, the engineers of the company, have investi- 
gated the cable roads at Chicago, St. Paul, Kansas City, St. Louis, 
Cincinnati, Philadelphia, and New York. They propose one cable 
system for the crowded city districts, and separate suburban 
systems. Trains of cars are recommended for the latter. The 

ovey grip is recommended. 

Razlroads in Colorado.—The Chicago, Rock Island, and Colorado 
Railroad Company has been incorporated in Colorado to undertake 
the construction of three lines. e south-western line now being 
built through southern Kans:s will be extended up the Arkansas 
River to Pueblo, and an ultimate extension is contemplated to the 





Co. | hed plete, with steam up ready for sea, the first of 
two screw steam fishing vessels, built for Mr. F. W. Leybourne 
Popham, of Littlecote, Teenepesteed, Wilts, The dimensions are as 
follows:—Length, 134ft.; breadth, 20ft. 6in.; depth, l0ft. 9in. 
The vessel has a long raised quarter-deck extending to the forward 
engine-room bulkhead, turtle-back forecastle fitted with steam 
windlass, crane, and breakwater. Accommodation for owner, 
captain, officer, and engineers, is provided under quarter-deck aft, 
the crew being berthed in sunk forecastle. The vessel is ketch 
rigged, and classed at Lloyd’s 100 Al. After the launch, the 
vessel steamed away on her trial trip. The engines, by the same 
firm, are of triple-expansion type, with cylinders 12hin., 19in., 
and 3l4in. diameter, and a stroke of 24in. Joy's patent valve gear 
is fitted to each cylinder, and steam is supplied by a steel boiler, 
constructed for working with a pressure of 158 1b. _ square inch. 
The vessel, on leaving the ways, was named the Remus by Mrs. 
Popham. 








YORKSHIRE COLLEGE ENGINEERING SociEty.—A meeting of this 
society was held on Monday. A paper on vi rae Machinery 
was read by Mr. A. H. Meysey-Thompson, M.I.M.E., who, by 
means of drawings and photographs, traced the progress of the 
steam-pumping engine from Savery’s engine, patented in 1658, and 
which still survives in the pulsometer, to Newcomen and Watt's 
engines, which, though a great step in advance, were unable to be 
worked with a high range of expansion of steam. The two latter 
engines were the types of the engine which in later years came to 
be known as the Cornish engine, which, considering that it was a 
single cylinder engine, working with low-pressure steam, worked 
with remarkable economy of fuel. The next step in advance was 
the compound differential engine, invented by Mr. Henry Davey, 
which worked as economically as the Cornish engine, but without 
the excessive strains on the pit work which had hitherto been un- 
avoidable, and it also automatically pulled up the engine in case 
of a sudden loss of load. Numerous attempts have from time to 
time been made to convey power from a steam engine on the sur+ 
face to pumps placed in th mine at a distance from the shaft, 
compressed air or water u der pressure being the agents most 
frequently adopted. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE extent of new business in the iron trade is just now limited 
to modest proportions, and the feeling is existent among buyers 
rather to curtail operations for the remainder of the current quarter. 
Still a fair degree of confidence exists in the future of business, 
and there is not much necessity at present to put the works on to 
short time. By the close of this month, however, orders on 
makers’ books will be running very short, and makers will have to 
consider the best course to pursue touching the exact prices to 
be demanded from buyers. 

Little advantage is to be gained by reducing prices, It is not 
the experience of local makers that orders are to be tempted out 
by this proceeding. On the contrary, it only seems to lead to 
further postponement of buying, consumers receiving the impres- 
sion that they will do better by still holding off. Competition 
amongst makers themselves is the chief occasion of the current 
lower quotations. 

Probably the April quarterly meetings of the trade will have to 
appear before business sees any substantial improvement, either as 
concerns demand or 7 Before then, however, merchants’ 
export orders should in course of distribution in some circles, 
and masters should benefit accordingly. 

The contest between the Staffordshire plate makers and those 
of the North of England for orders continues; and as regards 
common plates, the district makers are getting the best of the 
struggle. A great deal of the constructive engineering work, now 
being built in South Staffordshire yards, is composed almost en- 
tirely of North of England iron, This may be a serious matter for 
the Staffordshire firms, but there seems no help for it. The im- 
mense facilities which the Cleveland ironmasters possess for plate- 
rolling, and their low water carriage, seem to combinations 
which local makers cannot compete against. Similarly the 
Northerners are filling orders for Staffordshire brokers for delivery 
in the Thames at marvellously low prices. Cleveland plates for 
ordinary working purposes are offered here at as low as £5 15s, and 
£6 per ton, while the minimum Staffordshire price is something 
like £6 10s. per ton. Staffordshire boiler plates may be had ata 
fraction over £7 per ton and upwards, though £7 10s. is the open- 
market quotation. 

The black-sheet branch is not receiving as much business as pre- 
viously, for the galvanisers are experiencing a lessened demand. 
Prices are not so strong as at the beginning of the month, though 
the outturn at the mills continues large. Common sheets, singles, 
are £6 5s., and doubles mostly £6 10s, to £6 12s, 6d.; though a 
few makers still quote £6 15s, Lattens are £7 12s, 6d. The prices 
taken are regulated entirely by the state of individual maker's 
order books. Sheets for common trunk making by the japanners, 
and for other cheap —- oe seme may be bought as low as 
£6 10s., but they are mostly of the description known as wasters, 

Purchasers of galvanised corrugated sheets are uncertain 
whether to operate frecly. They entertain doubts touching the 
capability of the spelter ring to continue to command the 
market. At present, however, there seems no probability of the 
ring being broken up, and white sheet buyers would seem to 
have Jittle to gain by delaying their purchases. 

Telegraphic advices from Australia, South America, and other 
large consuming markets are favourable. They indicate apparently 
low stocks of galvanised sheets in consumers’ hands and ps seer 

wrices. The demand from export markets as a whole is still 
increasing. The private returns furnished to the Galvanised Iron 
Trade Association by the Board of Trade indicate that last month’s 
shipments reached 14,224 tons, as against 9513 tons in February of 
last year. Current prices are easier by some 15s, per ton, compared 
with the recent maximum. About £12 per ton, f.o.b., is now the 
average figure. Some firms, however, still quote £12 10s. nominal. 

The Albert Ironworks, Moxley, formerly occupied by Mr. David 
Rose, has been taken over by three new proprietors — Messrs, 
Brand, Caddick, and Shenton, and has just been restarted. Sheets 
are the product to be manufactured, and all the three mills will 
be set going. Another small sheet works, formerly worked by 
Messrs, Jeavons and Harris, has just been restarted at Broadley, 
by Messrs. Evans and York, two young ironmasters, 

The demand for nail strip is restricted by the interruption to 
outdoor operations that has been caused by the snow and frost, 
and which has curtailed the orders arriving at the nail mills. If 
we should get settled open weather, however, demand should 
quickly revive. The present price of nail strip is £5 5s., though 
for nail sheets more money is asked. Gas tube strip is tame at 
£5 to £5 2s. 6d., and hoops remain at £5 2s, 6d. to £5 7s. 6d. 
Enquiries are now coming into the market for season orders for 
cotton ties and buckles for North America. The orders are not 
special favourites, still some few local makers lay themselves out 
for this class of work. Such hoops, cut to lengths, blacked, and 
with the buckles fixed upon them, are quoted £6 5s, to £6 10s, 
f.o.b., Liverpool. 

The pig iron market does not show much animation. Sellers 
are fully aware that to solicit orders means the taking of lower 
prices, and they avoid this as much as possible. Buyers, on their 
part, are not anxious to increase their holdings, though some of 
them are sending a few more inquiries to the works, During the 
few weeks early preceding the quarterly meetings there is always 
an increased buying of pigs, and this is one cause of the little 
more movement now to be noted. Consumers will only place con- 
tracts where favourable terms are conceded ; 37s. 6d. is the price 
they offer for the Northampton pigs delivered here, and slightly 
more for Derbyshires. Some sellers quote 39s. to 40s., but it is 
hardly more than a nominal figure in the present state of the 
market. Lincolns are 41s, 6d. easy delivered, and in some cases 
less. Native pigs are 31s, 3d. for cinder sorts, 40s. easy for part 
mines, and 50s. to 52s. 6d. for hot blast all mines, Lord Gran- 
ville’s pigs are 41, with only a small supply. Hematites are slow 
at 53s. 6d. nominal, delivered, for best W est Coast grey forge sorts, 
and Nos, 1, 2, and 3 are 54s, to 54s, 6d. per ton, made by the Bar- 
row Company, delivered here. 

There 1s a slightly greater volume of demand in the North Staf- 
fordshire iron trade this week. Specifications are coming to hand 
more freely than for some time ; especially does this seem to be the 
case on the part of export traders. There is a satisfactory demand 
from South America and the colonies. There is some inquiry for 
spring deliveries to Canada, but the result on the business has not 
up to the present been very considerable. The home trade, too, 
is slightly better. The platemakers are in a specially improved 
position at date, and the manufacturers of hoops are also well 
placed for orders. 

e engineering trades in the Tipton district are not so active as 
at the beginning of the year, in consequence of a decline in the 
inquiries from the shipbuilding yards of the Clyde, the Tyne, and 
the Wear, Cable and anchor firms have experienced a falling-away 
of demand under this head; but they are hoping that the trade 
will again look up as the season advances. In best crane chains 
and colliery and mining chains, however, a very satisfactory busi- 
ness is being done by some firms. Messrs, John Wright and Co., 
Tipton, are busier upon this class of work than for a long time 
past. The firm has just completed a contract for first-class chain 
and stay work for bridge mooring pu to the order of the 
New South Wales Government. e chains are of 1#in. iron, and 
the whole is of very strong construction. In forgings and smiths’ 
work the firm is steadily engaged, and it manufactures forgings up 
to seven tons weight for crank shafts, anchors, engine shafts, or 
any other purpose. They have just completed, ready for sendin; 
away, some heavy work of this description to the order of a 1 
house, 

The —_ hpitcn stra spring and axle firms are steadily 
en on home and export account, but orders are irregular] 
Sictributod, . ' ony 





The bicycle and tricycle machine trades have — of a very 
busy season, but the orders taken this year since the Stanley Show, 
which marks the opening of the season, have been smaller than 
usual, owing to the severity of the weather. 

The Darlaston nut and bolt operatives have demanded an 
increase of 5 per cent. in wages, and the men at Smethwick are 
understood to have endorsed this action. 

The collection of German, Spanish, and French locks on sale in 
Spain, which the Wolverhampton Chamber of Commerce are now 
exhibiting in the local Art Gallery, include some very remarkable 
specimens of metal work. Other of the contrivances, on the other 
hand, are about as rude and clumsy as it is possible to imagine. 
It is hoped that the result of the exhibition will be a considerable 
increase in the businers done by the Black Country lock-makers 
with Spain. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Munchester.—Trade generally throughout the district remains 
about stationary. In the absence of the improvement which 
has been looked forward to—but with regard to which all hope 
has not disappeared—both producers and consumers show a dis- 
position to wait. Where there is any buying going on, it is only 
to a limited extent, and makers are not as a rule very pressing 
sellers. Prices, of necessity, have had to give way upon the full 
advance which was attempted a few ths back, but they are 
still being maintained above the low level which was ruling before 
the close of last year. In pig iron prices are as a rule fairly steady, 
so far as local and district brands are concerned, at about ls. above 
the minimum rates which were previously being taken, and makers 
seem determined to hold on to present rates, Outside brands have 
necessarily been more affected by the extraordinary fluctuations in 
the warrant market, but both Scotch“and Middlesbrough are still 
maintaining a moderate advance upon old prices. Hematite 
qualities of pig iron have gone back considerably upon the full 

rices which were being asked, but makers do not follow the very 
ow rates now ruling for warrants. Manufactured iron, which was 
later in following the upward movement than the raw material, is 
holding its own better than pig iron, but still makers have found 
that the full advance could not be sustained, and there is a pretty 
general weakening tendency in nearly all classes of finished iron. 

The Manchester iron market on Tuesday was fairly well attended, 
but only a very slow business was reported. In pig iron trans- 
actions for the most part are of a hand-to-mouth character, buyers 
not caring to go beyond present requirements, and there are very 
few of the large users really in the market, as with a few excep- 
tions they entered into contracts two or three months back 
sufficient to cover them tolerably well for the present year. In the 
small sales that are put through, local and district makers are 

tting about the rates quoted last week. For delivering equal to 

anchester, forge and foundry Lancashire is still held firmly at 
39s. 6d. to 40s., less = Lincolnshire foundry, which is in some 
instances more plentiful in the hands of makers, although not quoted 
at anything under 38s., is to be got at 3d. to 6d. below this figure. 
Forge qualities are, however, very firm at 37s., less 24, as the 
minimum for delivery equal to Manchester, and good foundry 
Derbyshire is still quoted at about 43s., less 25, delivered here. 
There have been moderate ,transactions in Middlesbrough iron, 
and if anything, a rather stronger tone prevails. Good named 
foundry brands are not to be got at anything under 40s. 4d., net 
cash, delivered equal to Manchester, and in special cases 1s. per ton 
above this figure has been obtained. In some of the Scotch brands 
there is still a good deal of underselling, but several of the well- 
known makers are very firm at their quoted rates. 

The hematite trade remains without any very material change 
either as regards prices or demand. Some of the makers still hold 
out for prices which are altogether out of the market, and where 
orders are given out, and these are only for small quantities, not 
more than 52s, 6d., less 24, is being got for good foundry qualities 
delivered in the Manchester district. 

In the finished iron trade there is not more than a moderate 
business doing, but with makers in most cases still pretty fully 
employed with deliveries on account of contracts ; there is not much 
actual pressure to sell, and with the approaching opening of the 
spring shipping season it is hoped that trade will again be placed 
in a fairly active condition. The prospects of colonial business are 
satisfactory, and makers are looking forward to the proposed re- 
duced American tariff as also helping very considerably to bring 
forward an enlarged volume of orders for shipment. For the pre- 
sent, however, the tone of the market is weak, chiefly as the result 
of underselling by merchants who, having bought before the recent 
advance, are in a position to offer at considerably under makers’ 
present quoted rates, The average market prices range from 
£5 2s, 6d. to £5 5s. for bars, £5 5s, to £5 7s. 6d. for hoops, and 
£6 15s, to £6 17s. 6d. for sheets delivered in the Manchester 
district. 

There is no material change to report with regard to the engi- 
neering branches of industry. Where there is any actual improve- 
ment it is too insignificant to have any appreciable effect, and 
— engineering concerns in the district, taking them all 
through, are not really badly off for work, it is very exceptional 
where they are anything like fully employed, and this prevents 
any relaxation of the excessively keen competition which has so 
long kept prices down at the very lowest possible point. Machinists 
for the most part are well supplied with work, and in the boiler- 
making trade most of the firms in this district are kept busy. 
Locomotive builders are rather better off than they were, but are 
still only very indifferently supplied with orders. Machine tool 
makers report, perhaps, a little more work giving out, but there 
are — few of them who are not in a position to undertake con- 
siderably more work than they have at present on their books, and 
the general engineering trades still remain in an unsatisfactory 
condition. 

Messrs. Hulse and Co., of Manchester, have just completed for a 
foreign Government a very powerful lathe for dealing with guns 
up to 30 tons in weight and 35ft. long. The machine, over all, 
is nearly 90ft. in length, and is capable of turning automatically 
the parallel and taper parts of the gun, for screwing the breech, 
and is also provided with a self-acting boring apparatus for boring 
out up to 1Uin. diameter and 35ft. in length. This machine com- 
plete weighs between 60 and 70 tons. Another machine of 
similar character is also just being finished for a foreign arsenal. 
This, however, is only being constructed for turning and screwing 
guns, and not for boring. Messrs. Hulse have in hand several of 
their eompound vertical and horizontal planing machines, in which 
they have introduced a new pattern speciaily designed to meet the 
requirements for the lighter classes of marine work, whilst they are 
suitable also for ordinary stationary engine work and general 
engineering construction. This new pattern is arranged to com- 
mand a surface of 7ft. vertically and 10ft. horizontally, which is 
considerably smaller than the planing machines of a similar type, 
which have previously been made by the firm for marine engineers, 
Amongst other tools upon which the firm are engaged are a number 
of patent vertical and horizontal milling machines, and several 
——" designed multiple drilling machines for plates and other 
work, 

The quarterly meeting of the Manchester Association of Engi- 
neers was held on Saturday evening last at the Grand Hotel, 
Manchester, the president, Mr. Samuel Dixon, in the chair. Seven 
new ordinary members were elected and three honorary members, 
amongst the latter being Mr. E. Leader Williams, CE, engineer 
to the Manchester Ship Canal, who was elected a life honorary 
member. An interesting paper was read by Mr. Joseph Nasmith 
on “Ring Spinning.” Mr, Nasmith described by means of numer- 
ous diagrams and sections of spindles, &c., the ring frame, and 
described also the various changes and improvements which had 
been made in it. At the conclusion of the paper, which was of a 
purely technical character, a vote of thanks was passed to Mr, 








Nasmith on the pro 1 of Mr. Ashbury, seconded by Mr. Goulty. 
Mr. Nasmith in vale ald there seemed a considerable amount of 
jealousy shown by some machinists, and this would have to be done 
away with to a great extent if foreign competitors were to be over- 
come. 

The coal trade of this district remains ina fairly steady condition, 
with pits mostly on or about full time. The slightly easier ten- 
dency which was noticeable last week bas disappeared with the 
return of severer weather, and prices have again become firm at 
late rates. The demand for the batter qualities of round coal suit- 
able for house-fire purposes continues good, and the shipping 
department of trade is in a rather better condition. The common 
classes of round coal, although not in very good demand for steam 
and forge uses, still move away rather better than they did, being 
used for the lower house-fire coal trade. Colliery proprietors, 
however, meet with considerable difficulty in disposing of slack, 
which in many cases is a drug, especially the lower sorts. Prices 
for best round coals remain at 9s. per ton at the pit, with second 
qualities 7s, to 7s. 6d., and the commoner descriptions 5s, 5d. to 
6s. perton. Steam and forge coals for inland sales do not average 
more than 5s. to 5s. 6d. per ton at the pit, but prices for shipment 
are firm at about 7s. per ton for delivery at the High Level, Liver- 
pool, or at Garston. Burgy remains at 4s. 6d. to 4s. 9d. for good 
ordinary sorts at the pit, with slack ranging from as low as 2s. 6d. 

r ton for the commoner descriptions up to 3s. 6d. and 3s. 9d. for 

qualities, with 4s. being got in some special cases, 

Barrow.—Another week’s quiet business must be reported in the 
hematite pig iron trade of this district. Business is slow both from 
home and foreign sources, but makers could secure plenty of orders 
if they were disposed to accept lower prices. This they are not, 
as a general rule, disposed to do, because they are fairly well off 
for orders at present, and are expecting new contracts of some 
importance with the opening of the spring and shipping season, 
while at the same time they are called upon to furnish large 
deliveries to steel makers, who will certainly require even fuller 
supplies in the course of a month or two. Quotations remain firm 
at 43s. 6d. to 44s. per ton, net f.o.b., for mixed numbers of 
Bessemer iron, although hematite warrants are still selling at about 
42s, in the open market. There is far too large a stock of pig iron 
in the hands of holders of warrants, and the belief is generally 
entertained that the output of hematite iron, generally speaking, 
is too large. In the steel trade there is general activity, and 
orders are freely offering for the principal products of the district. 
Rails are in especially strong request, and makers are busy, their 
mills being very fully employed, both on heavy and light sections. 
The former are still quoted at £3 18s, 6d. per ton, net f.o.b., and 
the latter at £4 3s. 6d. There is not quite so active a demand for 
steel for shipbuilding purposes as has lately been experienced. 
This may be attributable to two or three causes. Firstly, makers 
have already sold well forward ; secondly, the demand for shipping 
has somewhat abated ; and thirdly, new orders are held back at 
the moment in anticipation of what may prove a crisis in Europe. 
Plates are quoted at £6 19s. per ton, net f.o.b., and angles at 
£6 7s. 6d. Billets are in very good request at £3 18s. 6d., 
and slabs are quiet at £3 18s. per ton. Blooms on American 
account are quoted at £3 12s. 6d., and hoops, which are in brisk 
demand, at £5 19s. In shipbuilding there is no change to note. 
Preparations are being made at Barrow for a large business, and I 
believe large orders are held. Certainly a revival in local ship- 
building, engineering, marine and general boiler-making and iron- 
founding is confidently expected, and arrangements are proceeding 
accordingly. The efforts which have of late been put forth tc 
secure by means of boring a plentiful supp!y of water, as one of 
the essentials of erecting a large wood pulp and linoleum works at 
Barrow, are likely to be very successful, as the bore hole: has 
pierced many yards through a porous strata of red sandstone, 
which will give a plentiful supply of water with little need of 
pumping. This is likely to be a new industry of much importance 
to Barrow, as it will tend to an increase in the shipping trade, as 
well as furnishing a new opening for labour in the town. The iron 
ore trade is quiet, but it is expected in the early future that some 
very large royalties of iron ore will be opened out for working. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THOUGH some firms report a falling off in orders, the anticipa- 
tions of Christmas bave generally been realised, and the majority 
of establishments employed on railway material are busy, while 
prices have gradually increased. Owing to the influx of railway 
orders, prices have been stiffened over the ruling quotations of last 
year, and there is every probability of both tires and axles still 
further advancing in value. Apart from the demand on Indian 
account, there is an improving business amongst English railway 
companies. The present prices for tires may be approximately 
taken at £7 5s. per ton, and axles £6 17s. 6d. per ton. Forgings 
and marine work generally are also in good request, more espe- 
cially in propeller blades, &c. Blooms and billets keep the principal 
houses in that line fully employed, and the firms specially known 
in the trade maintain their own prices against outside competitors ; 
the present prices are £4 15s, to £5 per ton for ordinary rolled 
billets. 

In the lighter industries the reports for the year’s working are 
similarly favourable. I have in my hands the report of John 
Round and Son—silver and electro-plate—Tudor Works, in which 
they declare 10 per cent. dividend. Other plating firms are doing 
very well. 

ys interesting industry, of which very little is heard, is the 
manufacture of silica bricks and other fire-resisting goods. Messrs. 
J. Grayson-Lowood and Co., of Shefiield and Deepcar, have exhi- 
bited remarkable enterprise in this direction. The demand for 
their manufactures has increased so rapidly that they have 
found it necessary considerably to increase their plant, both 
at Sheffield and Deepcar. To meet the demand from the 
north of England and Scotland, they have purchased the 
brick works and plant at Middlesbrough-on-Tees, formerly 
worked by the Scotch Fire Brick Company. This will henceforth 
be known as “ The Lowood Wharncliffe Ganister Brick Works,” 
and will be carried on as a branch establishment to the Sheffield 
and Deepcar works, By thus supplying direct so important a dis- 
trict as the centre of the Cleveland iron and steel trade, they will 
relieve the pressure at headquarters. The raw material used in 
the manufacture of the silica bricks and other goods will be ob- 
tained from the firm’s Wharncliffe quarries at Deepcar, and manipu- 
lated by workmen from their regular staff, uniformity of quality 
being rae as readily secured at Middlesbrough as at Sheffield and 
Deepcar. Mr. Lowood has been the pioneer of this trade, which is 
increasing to extraordinary proportions. 

A very extraordinary fire has been discovered underneath the 
works of Messrs. W. W. Harrison and Co,, silver platers, Rock- 
ingham-street, Sheffield. Below the boiler a seam of coal was 
found on fire. The boiler, which was placed in position five years 
ago, was being repaired, when the workman found heat in an un- 
expected quarter. Examination showed that a few inches below 
the boiler bed was a seam*of coal, a good deal of which was red 
hot. The Sheffield Fire Brigade were of no avail ina fire of this 
sort, the only course being to excavate further, ascertain to what 
extent the coal was affected, and remove all cause of danger. The 
boiler has been lifted, and the coal is now being ‘‘ won,” so as to 
get rid of all danger by completely subduing the fire. The work 
will probably occupy a fortnight. In the meantime a considerable 
niin of workpeople are thrown out of employment through 


inability to use steam power, 

Foreign business in unwrought steel is again diminished in value 
This is entirely due to the falling-off in the demand from the 
States. The value of steel sent abroad last month was £109,735, 
against £207,960 for February of 1887; to the United States, 
£40,675, against £140,723, Hardware and cutlery was exported 
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in February to the value of £230,247, against £193,496 in Feb- 
ruary, 1887. Most of the markets show an increase, the Argentine 
Republic particularly having advanced from £7856 in February, 
1887, to £13,688 last month. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue Cleveland pig iron trade has been exceedingly quiet during 
the last few days. Prices are, however, well maintained, and there 
is every probability of a brisk trade ensuing so soon as the shipping 
season opens. At the market held at Middlesbrough on Tuesday 
last the merchants’ price for No. 3 G.M.B. was 31s. 6d. per ton for 
prompt delivery, and 32s. for delivery over April and May. The 
least makers would accept was 32s. 6d., but they did not sell much 
at that figure, and are scarcely likely to, so long as consumers can 
buy warrants for less. The demand for forge iron is still greater 
than the supply, and consequently sellers are firm. There has, 
however, been no actual change im the price, which may be taken 
to be 30s. Sd. per ton. 

Stevenson, Jacques and Co.’s current quotations :—‘ Acklam 
Hematite,” Mixed Nos., 45s. per ton; “ Acklam Yorkshire,” Cleve- 
land, No. 3, 35s. perton; ‘‘Acklam Basic,” 35s. per ton; ‘‘ Refined 
Iron,” Hematite and Cleveland, 65s. and 55s. per ton ; “‘ Chilling 
Iron,” 55s. to 60s. per ton, net cash at furnaces. 

Warrants have been recently sold at 31s. 6d. per ton ; but on 
Tuesday they fell to 31s. 3d., which is the same price as was cur- 
rent at the beginning of last week. 

It is satisfactory to note that makers’ stocks, as well as those in 
the public stores, are decreasing at a rapid rate. The quantity 
held by Messrs. Connal and Co., on Monday last, was 329,338 tons, 
representing a reduction of 3368 tons during the week. 

Shipments have been considerably impeded by the stormy 
weather recently prevailing. The quantity of pig iron exported 
from the Tees between the Ist and 12th inst., was 27,135 tons, as 
compared with 23,823 tons in February. The shipments of manu- 
factured iron and steel during the same period reached 14,229 tons. 

The prices of finished iron have not varied for some weeks. The 
makers are all much pressed for delivery, and have orders suffi- 
cient to last for some months. Their position is better than it has 
been for years, as they are without doubt now able to make a fair 

rofit. 

PrThe recent serious colliery disputes in the county of Durham 
have at last come toan end. At Felling, Wardley, and Unsworth 
Collieries, the managers have agreed to cancel the summonses and 
distress warrants which had been served upon a large number of 
their workmen, on condition that the latter should pay the amount 
of their fines respectively in such instalments as they could afford. 

Messrs. Bolekow, Vaughan, and Co. are said to have received 
an order for 30,000 tons of rails and sleepers for the Bengal-Nagpur 
Railway. 

The Middlesbrough Ferry Boat Committee have decided to build 
a new ferry boat. Tenders were opened on the 7th inst., and 
resulted in a resolution being passed, to accept the offer made by 
Messrs. Raylton Dixon ard Co., of Middlesbrough, amounting to 
£5000. The other tenders were as follow :—Messrs. Hepple and 
Co., of South Shields, £5250; Messrs. Craggs and Co., Middles- 
brough, £4950; and Messrs. Craig and Taylor, Stockton-on-Tees, 
£4516. 

A meeting of the joint: committees of the Mineowners’ and 
Miners’ Associations was held at the offices of the former at 
Middlesbrough on the 9th inst., Mr. David Dale, of Darlington, 
occupying the chair. Several claims for advances of wages were 
considered ard referred to Messrs. J. Farrer and John Bowden, 
who were empowered to investigate and decide on them. A long 
discussion took place about a dispute at the Chaloner mine, in 
which a considerable number of workmen are interested. This 
or will be referred for settlement to an umpire, to be hereafter 
selected. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has been flat during the greater 
part of the week. There is no movement in business at present of 
sufficient importance to attract the interest of speculators, and as 
a consequence there is little business doing, and the fluctuations in 
prices are within narrow limits. 

The current market values of makers’ pig iron are as follows :— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 45s., No. 3, 41s. 9d.; 
Coltness, 48s. and 42s.; Langloan, 46s. and 42s.; Summerlee, 
48s. 6d. and 42s, 3d.; Calder, 47s. and 41s.; Carnbroe, 41s. and 
39s.; Clyde, 44s. 6d. and 40s. 6d.; Monkland, 40s. 6d. and 38s. 6d.; 
Govan, at Broomielaw, 40s. and 38s. 6d.; Shotts, at Leith, 46s. 
and 44s, 6d.; Carron, at Grangemouth, 50s. and 43s.; Glengarnock, 
at Ardrossan, 44s. 6d. and 40s.; Eglinton, 39s. 6d. and 38s.; Dal- 
mellington, 40s. and 38s. 6d. 

There is a steady consumption of hematite pigs at the steel works, 
and the Scotch smelters are producing sufficient pig to meet all 
requirements, so that there is no consumptive market for Cumber- 
land pigs here at present, and the speculative market is also very 
quiet at the moment. 

The malleable iron and steel trades continue well employed on 
orders received sometime ago; but there are few fresh orders 
coming to hand, and nothing of such consequence as to afford a 
proper test of prices. 

The coal trade has been more active in the past week. Owing to 
the extremely cold weather again experienced, the home demand 
has become suddenly active, and the requirements of the public 
works in the shape of furnace coal are large and constant. Con- 
trary winds on the west coast and storms on the east have inter- 
fered with the arrival of vessels, so that, on the whole, only a 
moderate trade has been done in shipping coals. It is noticeable, 
however, that there is a large increase in the shipments at Burnt- 
island since the colliers resumed work in Fife. 

The miners in certain districts of Lanarkshire and Stirlingshire 
are endeavouring to make arrangements for a restriction of the 
output of coal. 

A large part of the annual contract for the supply of coal to the 
Danish State railways is coming to Scotland. Of the 73,000 tons 
advertised for in THE ENGINEER, about one-half, or 36,000 tons, 
has been placed with Messrs. James Nimmo and Co., coalmasters, 
of Glasgow and Slamannan, who will supply very superior steam 
coals from their Slamannan pits. The coals will be shipped from 
Leith by Messrs. D. M. Stevenson and Co., of Glasgow. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A GooD deal of interest is being centred on the sinking at Pwll- 
y-Pant, near Caerphilly, as upon its success depends a good deal of 
the fortunes of the Rhymney Railway. If the coal now is of the 
first order, it will be suggestive of a large field of which this rail- 
way will have the working. This will be a compensation, too, for 
the loss that the Rhymney will experience from the Roath branch 
of the Taff Vale, which is expected to reduce the Rhymney revenue 
by £3000, or even more. 

The coke trade is in a healthy condition, and the year may be 
said to have opened out well. 

The enormous drain upon the iron ore resources at Bilbao last 
year, exceeding a million and a-quarter that of the preceding, is 
calling attention to the place and to its capacity and fe 920m 


Several important visits have been made of late, and I am 
assured there need be no anxiety for some few years at least. 

The principal ironmasters are busily engaged in improving their 
“water supplies, the new processes of steel requiring a much larger 





quantity than was formerly required in ironmaking. Mr. Anthony 
Hill, who had more faith in water than steam, was well supplied 
in this respect at Plymouth Works, and I shall not be surprised to 
hear of some of the new arrangements being utilised for the benefit 
of neighbouring works. 

The tin-plate trade is moderately brisk, prices remain about the 
same —if anything, a trifle firmer. Production is good. The ship- 
ment from Swansea last week was close upon 54,000 boxes ; make, 
37,000 boxes. Block tin is slightly weaker. 

There are rumours of stoppages in order to strengthen prices, 
and there is a probability of this being done at Llanelly, Swansea, 
and amongst the Monmouthshire works. Little is said about the 
syndicate between the plate makers and the “tin men.” On 
Change this week the idea was mooted that the discussion to 
prompt such a movement is only in suspension. The prevailing 
topic of interest amongst workers is the exemption by America of 
tin-plate from tariff, and there is the keenest anxiety as regards 
any probable consequences. 

At Gowerton and Panteg the steel smelters are moving for an 
advance. Notice has been issued to the men of four of the Powell 
Duffryn collieries, but with what object is not known, At one of 
them, the Lower Cwmpennar, a discovery of 100 acres of virgin 
soil has just been made. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron markets present a cheerful aspect, and, as could not well 
be otherwise in view of the conventions, they continue firm as far as 
prices are concerned. Whether the demand all round is so brisk 
as it is sought to represent it in some quarters is another question, 
and is not quite so easily ascertainable as before, since most of the 
business transactions are pow concentrated in the sales bureaux of 
the conventions, the members of which are more reticent than 
before these came into vogue ; but, at any rate, the prospects 
for a good spring busi are idered go ere can 
be no doubt but that in pig iron the trade is really 
animated, and my observations would induce me to put 
down the demand for manufactured iron and steel at about 
half the capabilities of the works, some being more fully occu- 
pied than others, If, as the Journal de Charleroi reports, the 
negotiations to form a sales syndicate to raise export prices of 
rolled iron, pending between English and Belgian forge masters, 
should come to anything, it would react favourably here and pro- 
bably cause the mills to be better engaged on export account than 
is now the case, which is very much needed at the present moment. 
Experienced outsiders always anticipated that these conventions 
would hamper the export trade, and asa corroboration of this 
the whole export of bar and similar merchant iron only amounted 
to 8400 t. in January; whereas some few months ago before the 
combination it used to be about 15,000t. per month ; but more 
than this, the smaller works, which have to buy their pig iron dear, 
are quite excluded from participating in what little export there 
is, only the largest works with blast furnaces of their own profiting 
in any way by the foreign trade, which, however, is not much, as 
foreign competition keeps the prices, too low to make the manu- 
facture remunerative here. 

The Silesian market keeps in a highly satisfactory condition, not 
only as regards crude pig, but iron and steel in its several branches. 
It is reported that one smelting works lest week contracted 
in one lot for 15,000t., and that the same work has now placed 
the whole of its output for this year with the exception of 2000 t. 
These figures are insignificant as measured by those ruling in 
England, but are by no means so in the district in question, where 
the yearly output only rose to 393,000 t. of pig iron of every sort 
in 1887. Forge is quoted M. 50 to 54; foundry, 56 to 58 p.t. at 
furnaces. The foundries were busy before, but the very severe 
frosts have burst so large a number of water pipes all over the 
country that replacing these has caused them to be doubly so. 
The announcement of a pending rise again in the prices of wrought 
iron has caused buyers to come forward with more orders, so the 
rolling mills are a little better supplied than last week for all 
shapes and kinds of iron. Bars cost M. 140; girders and other 
sectional irons, 155; and iron plates, 160 to 165 p.t. 

In the Rhenish-Westphalian district, both in the Siegerland and 
Nassau, the mines are in full swing, and the prices asked readily 
accorded, as ores are still in brisk demand at the furnaces every- 
where. Prices are unchanged at M. 9°50 to 9°80 for raw and 13°50 
to 14-20 for calcined steelstone and 3°20 for red minettes. These 
latter appear likely to become the ores of the future for the West- 
phalian and Rhenish furnaces, though they have to be brought 
300 ko.m. per rail at present—that is to say, if the furnaces are 
not moved up to the ores in Lorraine, which does not seem settled 
yet. It appears these ores make a phosphoric pig well adapted 
to the basic process, and especially for wire rod manufacture, 
in which Germany has taken such a prominent position since 
making them out of steel produced by this process. There is an 
excellent demand for forge and basic pig, and for other sorts it is 
animated, and there is no difficulty in placing the whole of the out- 
put, some furnaces having orders into the third quarter. Best 
forge is noted M. 52 as minimum, Luxemburg being firm at 40 p.t. 
The export of spiegel to France, Belgium, and America, a 
increased, and for the rag ory of 10 to 12 p.c. M. 59 and 60 p.t. 
are paid. One order for 3000t. has been booked from America, 
and all the furnaces running on spiegel in the Siegerland are 
quite fully occupied. Founders are good buyers just now, so 
foundry pig is in more active request than a time back. Bessemer 
is unchanged in demand, and is not brisk at all, the price remaining 
at M. 54, some brands higher. The manufactured iron trade con- 
tinues moderately active. Bars have been raised M. 25 p.t., which 
was needed to compensate the higher prices of pigs. Still this 
increase can hardly be said to make the manufacture pay. After 
April 1st the new lowest list price of M. 125 comes into operation ; 
tih then the syndicate notations are M. 122-50 to 125 for lots above 
10 t. for the home circle. The mills may be said to have regular 
work for four to five weeks on hand. Domestic demand is toler- 
ably good, but foreign is weak. Both England and Belgium have 
endeavoured to wedge in here, but without success as yet. Till 
the end of February the Rhenish-Westphalian sales bureau had 
effected the sale of about 19,000 t. of wrought iron. Hoops are in 
very active request in spite of the prices having been raised 
23, and are firm at M. 137 to 140 p. t., present price. Most of 
the mills are very busy on plates, and M. 165 for boiler and 
145 for tank quality are paid without a question. Heavy plates in 
mild steel are noted 135 to 140 and a little higher occasionally. 
Sheets, if not in quite such good request, go off satisfactorily, and 
for the present the mills can work regular time, but of late specifi- 
cations have not come to hand so numerously as a short time back. 
The price of M150 is well maintained, and great expectations 
are indulged in for the spring; indeed there are many indica- 
tions that building will be very plentiful this year, which will be 
good for the sheet as well as the girder rolling mills especially. 
The wire rod trade has got into a dull groove. Export orders are 
still wanting. The inland price for steel rods is M.120 
and for iron of low quality 121, while the export quota- 
tions vary from 103 to 105 according to quality at works. 
Another syndicate is projected, this time for drawn wire 
nails, cost as before 165 p.t. inland price. The steel works are 
tolerably busy not only on domestic railway material, as wheels 
and axles, tires, rails and sleepers, and the small accessories, but 
also on plates, bars, billets, and blooms. The prices are firm, in so 
far as it concerns articles under convention rules, but none of the 
prices realised are in proper proportion to the prices paid for the 
raw materials, and on this point grave complaints are heard. Some 
good fresh orders are in store for the wagon works, but under the 

ressure of the keen competition the prices attainable are very 
ow indeed. Of goods trucks 1150, and of coaches 79, are — 
to be given out but the works as it is are well supplied wit! 











work for all the summer months at least. Henschel and Co., 
of Cassel, have received an order from the Italian State 
Railways for twenty heavy locomotives, the same firm having sup- 
plied those for the Italian railway from Massowa to Dogali in 
ee. The other machine, boiler, and constructive iron shops 
and foundries are all very well supplied with orders, some especially 
so on specific kinds of work. The brass foundries are doing but 
an unremunerative trade, Export is ~ dull, but inland demand 
keeps pretty good, were the prices only better. They are, for 
bronze, M. 2°20; phosphor bronze, 2°30; and copper, 3°60 p. ko. 
A native firm has taken out a patent for castings of all or any 
forms in pure red copper entirely free from blowholes, to arrive at 
which is, of course, the subject of the patent. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 29th. 


THERE is great unrest throughout the United States in reference 
to copper, lead, zinc, and tin-plate combinations. Our best advices 
are to the effect that there will be combinations in all of these 
channels, although in tin-plates the difficulties in the way of such 
action would seem to be sufficient to save consumers from the 
necessity of paying higher prices. Stocks on hand are moderate, 
and consumers, notwithstanding the dangers surrounding the 
trade, refuse to order far ahead. American manufacturers are 
endeavouring to secure an increase of tariff duties which will enable 
them to enter upon the manufacture of tin-plate on a large scale. 

Last year nearly 1,800,000 tons of iron and steel were imported 
into the United States ; the value of these products, including ore, 
machinery, cutlery, fire-arms, &c., is given by the Treasury 
Department, at the close of the year, at 56,420,540 dols., as against 
41,630,779 dols. for 1886. 

The general situation in New York city is as encouraging as can 
be expected at this season. Trattic in the North-west is still 
seriously checked. The railway war has not yet terminated, but 
friendly relations will soon be established. ‘The trunk lines through- 
out the West have lost very severely, and it is not likely that 
differences will be permitted to arise elsewhere. 

Our news from Washington is to the effect that there are indica- 
tions of what is termed a ‘‘ back down” as to free trade. The 
protectionists have been busily at work in the rear, starting straw 
tires, and making the free traders at the front think that some- 
thing was wrong. ‘I'he trouble is due to political combinations, 
which will probably effect the return of a good many members to 
Congress at the next election. The Administration itself has been 
rather frightened, and made to feel that a free trade platform will 
lose them the Presidency, The protectionists are shouting this 
through the free trade agents, at the top of their voices, and it 
= looks as though no combined attack will be made on tuaritt 

uties, 

Mr. G. H. Corliss, the distinguished American inventor and 
engineer, died a few days since, at the age of seventy. His engine 
is well known throughout the United States, and is imitated by a 
score or two of moditications. 

The steel rail market is dull. Inquiries are out for large lots at 
30 dols. to 31 dols., but orders have not been placed. ‘The nail 
manufacturers have been in session for nearly two weeks, trying to 
form a pool for the purpose of regulating production ; the meeting 
is being held in this city. An increasing activity in Bessemer 
billets is reported this week ; sales of 5000 tons were made at 
29°50 dols. The Southern iron centres are doing very well ; before 
the close of the year twenty-five new furnaces will be in blast. 

The January output of the Calumet and Hecla copper mine was 
1802 tons ; the total output of these rich mines for January was 
3153 tons, again.’ 3660 tons for the same month last vear. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the a oe R. Bissaker, fleet engi- 
neer, to the Asia, additional, to date March 10th; George F. 
Ludlow, assistant engineer, to the Hibernia, additional; and 
Arthur 8S. Crisp, assistant engineer, to the Polyphemus, both to 
date March 10th. 


BARCELONA EXHIBITION.--At the request of the Secretary of 
State for Foreign Affairs, the Society of Arts has undertaken to 
promote the interests of the Exhibition in this country, and to act 
as the intermediary between British exhibitors and the executive 
of the Exhibition. The Exhibition is announced to be opened on 
April 9th, and the date for the receipt of applications from foreign 
exhibitors has already passed. A request for an extension of the 
time has been made to the Spanish executive. In the meantime, 
British manufacturers who wish to take part in the Exhibition, and 
have not already sent in applications for space, wd apply to the 
Secretary of the Society of Arts, John-street, Adelphi, W.C. 

GOVERNMENT SALARIEs.—It is constantly said, and with truth, 
that the Government is not well served in its various manufacturing 
departments, The reason seems to be that good men are not paid 
what they are worth. Here is a case in point. A Woolwich cor- 
respondent of the Standard writes:—‘‘Some surprise has been 
occasioned by the resignation of Mr. Robert Low, manager of the 
Royal Laboratory. Mr. Low was severely injured at the Shoe- 
buryness explosion in February, 1885, and might have retired on a 
liberal y and passionate allowance, but he will receive 
neither reward nor superannuation on resigning, and forfeits all 
his thirty years’ service. His reason for taking the step is dissatis- 
faction at the refusal of the War Office authorities to increase his 
salary from £450 to £500 a year, the amount which is paid to the 
managers of other departments, the decision being accompanied by 
an acknowledgment of his long and valuable services and an inti- 
mation that in course of time his remuneration would probably be 
augmented. Much of the most modern war material is of Mr. 
Low’s design, and he has invented a steel shell of unprecedented 
power. A well-known firm of iron and steel makers has promptly 
e him as superintendent of works on a standing agreement 
at a salary treble the amount which he was paid by Government. 
Mr. Alexander Anderson, assistant manager, has been promoted in 
his stead, and Mr. John Ledingham, chief foreman of the torpedo 
factory, has been made assistant manager, his place being taken by 
Mr, Thomas Green.” 





THE STEAM ENGINE: Its HisToRY AND CONSTRUCTION.—A 
highly instructive and interesting address on the history of the 
construction of mill engines was given by Mr. B. H. waite 
before a large assembly of members and friends of the Yorkshire 
College Textile Society, in the lecture-room of the College Textiles 
Department. He commenced by tracing the gradual transition in 
design from the original inception by Watt and Newcomen, and 
ketched the develop t of the science of thermo-dynamics, 
describing the labours of Boyle, Regnault, Clausius, Zeuner, Hirn, 
and of our late compatriot, kine, late Professor of Engineering 
in the University of Glasgow. In passing, he suggested that the 
people of Glasgow — fittingly to commemorate the great work 
accomplished by the last-mentioned mathematician. The efficiency 
of different types of high-class variable expansion engines was com- 
pared, showing that the continental practice is on gpd to either 
the English or the American, The important results attained by 
Mr. Corliss, the famous American engineer, and of Mr. Brown, of 
Naples, were also outlined. In the course of his observations Mr. 
Thwaite said that if the means of generating steam were as efficient 
as the application of it to work by the steam engine, the latter, as 
a dynamic motor, would be nearly perfect. The practical remarks 
of the lecturer received ohiileas teens from a series of diagrams 
and working models. Mr. Roberts Beaumont presided. On the 
motion of Mr. L. N. Everett, seconded by Mr. Pullan, a hearty 
vote of thanks was given to Mr. Thwaite.-—Yorkshire Post. ~ 
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NEW COMPANIES, 


Tne following companies have just been regis- 

tered :— 
Anglo-Austrian Tin Company, Limited. 

This company proposes to acquire and work 
the St. Mauritius tin mines at Abertham, 
Bohemia. It was registered on the 2nd inst., 
with a capital of £90,000, in £1 shares, with the 
following as first subscribers :-— 





Shares. 
John Slater, 34, Priory-road, Bedford Park.. .. 1 
J. F. Freegard, Catford Bridge... .. .. .. 1 
R. M. Albery, West Hill, Epsom .. .. .. .. 1 
c. F. Ince, 1, Church-court, Old Jewry, printer.. 1 


E. W. Heppell, 29, Oakden-street, Kennington- 

road, cler ae ae ae ae a. We 

. H. Robi , 74, Coleman-street, tant 
P, Wright, 7, St. Paul’s place,Canonbury .. .. 1 

The number of directors is not to be less than 
three, nor more than seven, the tirst being Messrs, 
Henry Currie, George Brockelbank, T. Colling- 
wood Kitte, and Robert Harkness Twigg, who 
are to appoint another to be nominated i the 
vendor; qualification, first directors, fifty shares, 
and of subsequent directors, 200 shares. The 
remuneration of the board is not to exceed £300 
per annum for the chairman, and £200 per annum 
in respect of each other director, and a further 
sum equal to 5 per cent. on the balance of profits 
when 10 per cent. per annum dividend is paid. 








Chas, L. Baker and Company, Limited. 


This is the conversion to a company of the 
business of Charles L. Baker and Co., of Worsley- 
street, Chester-road, Manchester, telegraphic, 
electric, surgical, and scientific apparatus , 
It was registered on the 3rd inst., with a capital 
of £25,000, in £5 shares. ‘The subscribers are :— 
Shares. 
Charles L. Baker, Cornbreok Telegraph Works, 

Manchester, electrical engineer .. .. .. .. 
J. Johnson Bennett, Seymour-grove, Manchester 
G. W. Lowcock, Old Trafford, Manchester, elec- 

es ea ae 
T. Pilling, 2, Booth-street, Manchester, char- 

tered accountant ee oe. ee a ee 1 
F. E. Murgatroyd, 2, Booth-street, Manchester, 

chartered accountant eee ee ee 1 
William Penman, 6, St. Bees-street, Manchester, 

ee “40. 5G ie ee ak ae 4c de ae 1 
J. Witham, 72, Bury Old-road, Manchester... .. 1 

The number of directors is not to be less than 
three, nor more than nine; qualification, £250 in 
shares; the first are Messrs, James Leigh, J. E. 
Longson, Thomas Horsfield, W. B. Lowcock, 
Charles Sacré, J. H. Penman, J. K. Glazebrook, 
and C, L. Baker, the latter being appointed 
managing director at a salary of £500 per annum, 
The other directors may divide £200 per annum 
as remuneration for their services, 


1 
1 


1 





Bogaerts’ Engraving Company, Limited. 

This company was registered on the 6th inst., 
with a capital of £30,000, in £1 shares, to acquire 
the patent rights of H. Bogaerts for ‘ Improve- 
ments in reproducing in imitation of woodcut, 
steel, copper, or other engravings, drawings, and 
pictures of every kind,” and especially the letters 
patent Nos, 11,135 and 11,136, dated September 
l6th, 1887. The subscribers are :— 


Shares. 
F, W. Duastoz, 22, Jermyn-street .. .. .. .. 1 
William Chaplin, 6%, Trinity street, S.E , secre- 
oe a ee me 
G. R. F, Sinibaldi, Teddington... .. ..  .. .. 
Edward Schuberth, 139, Cannon-street, auditor 
SEE Sa 35 he Se Gs ea ae. oe 1 
H. Howse, 4, Comberton-road, Upper Clapton, 
OES ks Se is os ss ee te oe ee 1 
W. Hope, 46, Queen Victoria-street, surveyor .. 1 
N. C, Adamson, 20, Billiter-street, shipbroker .. 1 
The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first and act ad interim ; qualifica- 
tion for subsequent directors, 100 shares; remu- 
neration, £100 per annum each, with an increase 
of £50 each for every additional 20 per cent. 
dividend over the first 20 per cent. 


———- 






1 


British and TIvish Gunpowder Manufacturing 
Company, Limited. 

On the 2nd inst. this company was registered, 
with a capital of £50,000, in £5 shares, to carry 
on the business of manufacturers of gunpowder 
and other explosives, and for such purpose to 
adopt an agreement with the Gunpowder Manu- 
facturing Company, Limited. ‘he first sub- 
scribers are :—- 

Shares. 


J. M. Macmorran, 4, Pump-court, Temple .. .. 1 

M. 8. Macmorran, 2, Elm-court, Temple, 
barrister eis: | 64-04 SOR SR RE ele hy le 

W. H. Axworthy, Cleveland-road, Barnes, ac- 
EE as de ek ae WR Os ae bal a 1 

E. W. Layton, 2, East India-avenue, secretary to 
ROOMPADY .. .. 6s se 00 00 00 ve os 1 

C. J. Kittemaster, 7, Lewisham-road, Highgate- 
rvad, accountant 1 


H. J. Dixon, 37, Cochrane-street, St. John’s 

Rr rR rae See ee 1 
J. H. Chapman, 64, Wellington-street, Woolwich 1 

The number of directors is not to be less than 
three, nor more than seven; qualification, fifty 
shares; the subscribers are to appoint the first and 
act ad interim; the company in general meeting 
will determine remuneration, 





Dunlop and Capon, Limited. 


This company proposes to take over the busi- 
ness of saw mill proprietors carried on by John 
Capon, at Langdale Wharf, Glengall-road, Old 
Kent-road. It was registered on the 3rd inst., 
with a capital of £50,000, in £10 shares, with 
the following as first subscribers :— 

Shares, 
*John Capon, 10, Iill-street, Peckham, saw mill 

OM Gi, se Ae Mia Kea Wh, eeu cee, 166 
*A. J. Paine, Lynton-road, Bermondsey, licensed 

SE es bay 54d. te) ae tees eine? Se 
Ada E. L, Paine, Lynton-road, Bermondsey . 1 
*E. Andrews, 12, Garfield-terrace, Leytonstone... 24 
H. Andrews, 12, Garfield-terrace, Leytonstone .. 1 
*E. Clarke, 31, Great St. Helens, solicitor .. .. 24 
M. H. Clarke, Springfield, Brockley Park 1 

The number of directors is not to be less than 
three, nor more than seven; the first are the 
subscribers denoted by an asterisk ; qualification, 
twenty-four shares. The remuneration of the 
board is to be £208 per annum. Mr, John Capon 
is appointed managing director. 





Electrical Works Construction and Maintenance 
Company, Limited. 

This company was registered on the 2nd inst., 
with a capital of £2000, in £1 shares, to carry on 
business as electricians and electrical engineers. 
The subscribers are :— 


Sha: 
R. C. Heywood, 101, Darenth-road, Stamford- 
hill, accountant .. 2 oc «2s «0 06 00 
8. Graham Willmott, C.E., 42, Old Broad-street 
M. Vinning, 33, Alexander-road, Hornsey, retired 
OS aaa ar ee ieee 
C.J. Muller, 4, Hercules-passage, E.C., stock broker 
F. Belcher, 9, Warrick-terrace, East Finchley, 
GOCOUEOS 62 cs as se 60 00 60 60 08 
H. A. Kidd, 27, Kempsford-gardens, Kensington, 
TOUPATIOR OMOME.. 6. ce 0 0d 00 00 0% 
G. A. Grindle, 19, Great Winchester-street, elec- 
trical engineor .. .. «2 2+ os oe 
Registered without special articles, 


res. 


— 


Ce el ol 


Lofts’ Patent Stove Company, Limited. 

This company was registered on the 29th ult., 
with a capital of £10,000, in £5 shares, to pur- 
chase and acquire Lofts’ stove patents, or any 
other patent for stoves or grates; to purchase 
any invention capable of being used in any busi- 
ness which shall be carried on by the company. 
The first subscribers are :— 


Shares. 
Geo. E. Foster, Cambridge, banker.. ee 00 
C. F. Foster, Cambridge, merchant jac en gan 
R. J. Moffatt, Cambridge .. ae ka ae 
J. Lincoln, Cambridge, grocer... .. .. «. 
8. B. Ginn, Cambridge, solicitor .. .. .. 
E. Lofts, Cambridge, patentee... .. . 
Geo. Gill, Cambridge, clerk 1. 0. 1. wees 
Most of the regulations of Table A of the Com- 
panies’ Act, 1862, are adopted. 


. 
Pt eee tt et 





Magnetic Tron Mountains Smelting Co., Limited. 

This company was registered on the 29th ult., 
with a capital of £200,000, in £20 shares, to carry 
on the busi of irc ters, smelters, steel 
converters and ironfounders, colliery owners, 
mechanical engineers and shipowners, miners, 
workers and manufacturers of iron, coal, petro- 
leum, or any other metal, mineral, or substance, 
or any products thereof; lumberers, timber mer- 
chants, or dealers in wood bark, resin, charcoal, 
or any other products of forests, woods, or trees ; 
shipowners, shipbuilders, and shipbrokers; to 
crush, win, get, quarry, smelt, calcine, refine, 
dress, manipulate, and prepare for market 
mineral substances of all kinds, including petro- 
leum, and to carry on any other metallurgical 
——_ which may seem conducive to any of 
the company’s objects, and, if so determined, to 
carry on business as colliery owners and mecha- 
nical engineers and shipowners. The first sub- 
scribers are :— 





8 5 
*J. W. Hume Williams, 1, Essex-court, Temple. . 1 
*J. J. Wilkinson, 95, Addison-road, W... .. .. 1 
*Lord Brownlow Thomas Cecil, 6, Marine-parade, 

ME, ax. We se per ee. ee ek 2h | So 8c 1 
T. Skinner, 108, Fenchurch-street, E.C. xa ee 1 
*J. T. Jarvis, 8, Victoria-street, Westminster .. 1 
K. 8. Price, 8, Victoria-street, Westminster. . 1 
E. J. Ford, Sinclair Mansions, W. .. .. .. «. 

The number of directors is not to be less than 
three, nor more than seven, the first being the 
subscribers denoted by an asterisk. Mr. J. W. 
Hume Williams is appointed chairman, and 
Messrs. J. J. Wilkinson and J. T. Jarvis managing 
directors. Director's qualitication, £500 in shares 
or stock. The managing directors are to hold 
office for a period of five years from the registra- 
tion of the company, and if eitber shall die during 
that period, the survivor will be sole managing 
director, and be entitled to be paid a salary of 
£1000 a year. The directors shall be paid 
annually out of the funds of the company, by 
way of remuneration for the various services, the 
sums following, viz.:—To the chairman, the sum 
of £250; to each of the managing directors, the 
sum of £500; and to each of the other directors, 
the sum of £150, 


Patent Indestructible Fuel Cartridge Co., Limited. 
This company proposes to adopt an agreement 
of the 4th inst. between Edward Rawlings and 
Hy. Brinsley Sheridan, of one part, and T. T. 
Wilcox—for the company—of the other part, for 
the purchase of an invention for “ Improved 
means for utilising petroleum and the like, as fuel 
in stoves and ranges,” and the letters patent 
yranted for the same. It was registered on the 
th inst., with a capital of £10,000, in £5 shares. 
The purchase consideration is £1000 cash and 
800 fully-paid shares. The subscribers are :— 
Shares. 
*Edward Rawlings, 3, Victoria-street, 8.W. « 1 
H. B. Sheridan, 9, Dacre-street, S.W., engineer.. 1 
*Captain G. M. Molesworth, R.N., Westward Ho, 


aa eae ke eae ee ee 1 
T. T. Wilcox, 33, Cleveland-gardens, Barnes... 1 
C. W. Pearson, 24, Turret-grove, Clapham, clerk gi 
H. Cloats, 1, Victoria Mansions pee a aA oe 1 
A. P. Thomas, 12, Westfield-road, Hornsey, wine 

merchant .. .. . ots 1 


The number of directors is not to be less than 
two, nor more than five; qualification, £100 in 
shares. Mr. Rawlings is to be managing director, 
ata salary of £250 per annum. The remunera- 
tion of the other directors will be at the rate of 
£100 per annum for the chairman, and £75 per 
annum for each ordinary director. 


St. James’ and Pall Mall Electric Light Com- 
pany, Limited. 

This company was registered on the 2nd inst., 
with a capital of £100,000, divided into 19,980 
ordinary shares of £5 each, and 100 founders’ 
shares of £1 each, for supplying electric light and 

wer in the district of St. James’ or elsewhere 
in the metropolis, The holders of the founders’ 
shares will be entitled to one-half the net profits 
remaining after payment of 7 per cent. per annum 
on the ordinary shares, The subscribers are :— 

Shares. 
*Colonel G. E. Francis, 55, Victoria-street, 8.W. 
*Latimer-Clark, C.E., 6, Westminster chambers 
*K. M. Royds, Petersfield, Hants .. .. .. .. 
— Penn-Gaskell, J.P., 12, Albert Mansions, 
Captain E, M. Palliser, 91, Earl's Court-road 
Arnold Trinder, 47, Cornhill, solicitor .. .. .. 
*E, J. A. Balfour, 32, Addison-road, architect .. 

The number of directors is not to be less than 
three, nor more than eight; the first are the sub- 
scribers denoted by an asterisk; qualification, 100 
shares ; remuneration, £1000 per annum, or such 
larger sum as may be equal to 10 per cent. of the 
net profits, but not exceeding £1500 in any year. 


1 
1 
1 
1 
1 
1 
1 





THE PATENT JOURNAL. 
Condensed from the oe the Commissioners of 


Application for Letters Patent. 


*.* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

2nd March, 1888. 

3176. Sate of ArricLes on the Insertion of Corns, 
W. W. Key and R. H. Maker, London. 

3177. Levets for PuorocrarHic Cameras, W. R. 
Wynne, London. 

3178. Divipinc Rooms, T. Cook, Manchester. 

3179. Bi-propucts of Gas and Tin-pLate MANurFac- 
TURES, E. Bowen, Swansea. 

3180. RoLLers for Expanpino, &c., Fasrics, W. Birch, 
Manchester. 

3181. Wire Door Sprino Firtines, E. Hargreaves, 
Chorlton-upon-Medlock, 

3182. TreatMEeNT of Liquors, A. M. and J. Chance, 
Liverpool. 

3183. Ain Compressor, D. A. Stanley, London. 

3184. Benpinu Canes, F. B. Nicholson and E. J. 
Jennings, London. 

3185. Knirrep Unver Suirts or Vests, W. J. Ford, 
Leicester. 

8186. Vapour or Gas Enoines, UC. Maltby-Newton, 
Croydon. 

3187. CHarn and CHArIn CaBLE, W. Rose, Birmingham. 

3188. TREATMENT of SHeets of Iron or STEEL, W. 
Hartnell, Leeds. 

3189. FoL_pine SToot or TABLE, R. Leveson, London. 

3190. Tobacco Box, A. H. K. Lamb, Birmingham. 

3191. Markinc Boarps for Bituiarps, &c., H. W. 
Beckton, Middlesbrough. 

3192. KEEPING Rats used on Rattways in their 
Proper Position, R. Dyson, Harrogate. 

3193. Brewers’ Fininos, E. Thatcher, Bristol. 

3194. Pavement, &c., Lights and RervLecrors, H. 
Sulley, Nottingham. 

3195. Protectinc Door Paces for Hoists, &c., H. 
Emmett, Dukinfield. 

3196. TRrpop STanps, J. W. Ramsden, Leeds. 

3197. WairewasH and Distemper Brusues, W. 
Morier, Glasgow. 

3198. Hookep Frame or Reet employed when STEaM- 
ING SEALSKIN, &c., J. B. Norclifte and N. Jessop, 
Halifax. 

319. TurNinG or Repucine the INsertTep ENps or 
Tanos of CarRiAGE WHEEL Spokes of Woop, &c., W. 
E. Cary, Manchester. 

3200. Winpows and CasEements, 8. Cravos, Cardiff. 

3201. Propucine Patrerns upon Metat, W. Orr and 

. 8. Brown, Glasgow. 

3202. Dryine Bricks and other Fasrics, W. Temple, 
Newcastle-on-Tyne. 

3203. ForcinG and RE-SHARPENING CHISELS, J. Jones, 
Manchester. 

8204. Weavinc Dress Goons, &c., A. Mitchell.—(IV. 
Dolbey, ——.) 

$205. Fasteninos for Gioves, &c., J. L. Corbett, 
Glasgow. 

3206. Spinninc and Dovusiine Fisrous MaTERIALs, G. 
Bernhardt, Manchester. 

3207. Hames, W. Picken, Bolton. 

3208. INK-pot and Pen-wirer, C. W. Duncan, New- 
castle-on-Tyne. 

3209. Preventinc the RatrLe of Wuinpows, &c., 
W. J. C. Hall, Sunderland. 

3210. OpentnG Bort ces, H. Foster, Ashford. 

$211. DouBLe-actinc Pumps, H. A. Skinner, London. 

3212. Device for Spinninc Frames, I. Briggs, jun., 
Birmingham. 

3213. Roiuine Tea Lear, H. Thompson, London. 

3214. Eases, G. and T. Hidderley, London. 

3215. ELectric Incanpescent Lamps, J. W. Oldroyd, 
London. 

3216. Fue~ Economisers, J. W. Oldroyd, London. 

3217. Batuine Carriace, W. D. Fagg, London. 

218. SULPHIDE of Sopium, F. H. Gossage and T. T. 
Mathieson, London. 

3219. Cement for Lawn Tennis Batis, J. Neville, 
Enfield. 

3220. Tricycies, E. K. Taylor, London. 

3221. Mirremnc Printers’ Ruies, T. N. Palmer, 
London.—( W. H. Golding, United States.) 

3222. Maxine Cut Nalzs, J. I. Parkes and W. McWatt, 
Smethwick. 

3223. Batreries, W. Kingsland, London. 

3224. CoupLines to RarLway Wacons, C. E. 8S. Parker, 
Perth. 

3225. Measurinc Liquips, F. Shearme and F. E. 
Morris, London. 

3226. Stops for BLoom SHEARING Macunes, C. Davy, 
London. 

3227. Locks, F. and C, G. Smith, Birmingham. 

3228. Extractina GoLp from CrusHED Ores, P. C. 
Bunn, London. 

3229. VatveE WaTeER-cLOsETs, W. D. Scott-Moncrieff, 
London. 

$230. ExrcrricaL Tramways, &c., F, C. Allsop, 
Bexley. 

3231. Packine Cases, A. J. Boult.—(N. Lancha, ——.) 

3232. Dyeinc Fasrics, W. P. Thompson.—(A. Doul- 
ceron and E. V. Meerbeeck, Belyium.) 

3233. Tyre Writinc, &c., Macuines, F, Myers, Liver- 


pool, 

8234. Racks, R. Bradshaw, Manchester. 

3235. MULTI-POLAR DyYNAMO-ELECTRIC MACHINES, G. 
Miot, London. 

$236. Sash FasTeNneks, H. S. Whitehouse and J. Clif- 
ford, London. 

3237. Kiins, 8. de la G. Williams, London. 

3238. Stor Cocks, J. A. and J. Hopkinson, London. 

3239. ADVERTISEMENTS in RaiLway CARRIAGES, H. A. 
Marshall, London. 

3240. HorsesHoes, H. T. Pearce, London. 

3241. Macuine for Detiverinc Goops, J. Lowe, 
Lendon. 

3242. StoprertnG Bortttes, J. J. Varley, London. 

3243. Lamp Giasses, M. Hermann, London. 

3244. Box Irons, W. Adam, London. 

3245. RounpaBouts, F, W. Allchin, London. 

3246. Lamp, F. Walker, London. 

3247. Hippocycur, J. Perry, London. 

3248. Banp TiGHTENERS for Spinninc MacuIvery, C. 
W. Jones, Ottawa. 

3249. GULLEY Traps, W. Stokes, London. 

3250. Busties, P. Haddan.—(k. Hicks, United 
States.) 

3251. Trusses, H. M. Colwell, London. 

3252. TorLet Papers, T. Cousins, London. 


8rd March, 1888s. 


32538. Warp Knittinc Macuines, G. H. Nussey and 
T. Haskard, London. 

3254. StorPeReD Bortttes, &c., H. J. Graham, London. 

“a _—— or Cement, W. T. Wheatley, Shef- 

eld, 

3256. TREATMENT of Bones, A. H. Hobson, London. 

3257. ENveLores, W. Pope, London. 

$258, Fenpers, J. Shimmin, Douglas, Isle of Man, 

3259. Puorocrapnic Sxutters, J. Place, Birmingham, 

3260. Batt Bearinos for VeLocirepes, J. R. Tuff, 
Southampton. 

3261. Drum Screens for TarasHinc Macuines, W. 
Woollason, Lincoln. 

8262. Cuttina and Dressina Strong, &c., J. Ogg, 
Aberdeen. 

8263. Botries, D. Rylands, Barnsley. 

3264. WacEs Box, F. W. Gelder, Huddersfield. 

$265. JacquUARD MecuHanisM of Looms for WEAVING, 
W. H. Moorhouse, Halifax. 

= Knitting Macurnes, W. H. Dorman, 


ord. 
8267. Lusricators, C. Billington and J. Newton, 
Longport. 
8268. Wasuine CLorues, H. Parker, Birmingham. 
3269. BustLes, W. Percy, Alnwick. 





8270. Type Composinc Macuines, R. Winder,gLiver- 
pow: i 
3271. crate W. Davies and W. Fraser, Liver- 


pool, 

3272. Busties, T. P. Taylor, London. 

3273. Bustixs, T. P. Taylor, London. 

3274. Stor Brake, J. Maxfield, London. 

3275. GoverNiNG Gas, J. P. Leather, Liverpool. 

$276. Propucina SuHavinos, J. M. Webster, Liver- 


pool. 

8277. Sarety Snack te, J. Hall, Torquay. 

3278. Fitz, F. W. Chappell, Bristol. 

3279. Toots for Currinc SHeetT Mertat, J. B. Moor- 
house, Keighley. 

3280. Carcuine Vermin, R. Munn, Glasgow. 

3281. Rerininc Paper Pup, C. H., F. L., and R. L. 
Roeckner, Tynemouth. 

3282. ReGuLATING Pressure of Water, H. Buckton, 
Halifax. 

3283. Boxes for the Reception of Letrers, J. Nasmith, 
Manchester.—(J_ W. Nesmith.) 

3284. MuLTIFORM BuTTeR Printinc Macuine, R. F. 
Kerr, Glasgow. 

$285. Apparatus for Winpinc Yarn, T. Oliver, Man- 
chester. 

3286. ELectRicaAL Merasurinc INsTRUMENTS, G. L. 
Addenbrooke, London. 

3287. Lusricator, G. Fairclough, Manchester. 

3288. Formino SpHEROIDAL Bopiesfrom METAL BopiEs, 
J. Burkhardt and W. H. Jackson, London. 

3289. FoRMING ORNAMENTAL SpHEROIDAL TuBEs from 
Merat Tunes, J. Burkhardt and W. H. Jackson, 
London. 

3200. Forminc Raiis, &c., from Metat Tues, J. 
Burkhardt and W. H. Jackson, London. 

3291. Screens and Gratinos, J. Burkhardt and W. H. 
Jackson, London. 

3292. Stups, BaLusTers, &c., J. Burkhardt and W. H. 
Jackson, London. 

3293. SiaNaL Lamps, A. J. Loftus and A. G. Angier, 
London. 

3294. Hypro-carson Lamps, W. J. J. Hawkins and J. 
H. Stacey, London. 

3295. Winpow Fastener, 8. Willett, London. 

3296. Grinpino, &c., MineRALs, W. H. Thompson, H. 
£. Hunt, and C. W. Kitto, London. 

8297. Warmina Raitway Carriaces by Sreaw, T. G. 
Clayton and J. Gresham, London. 

3298. Boots and Suoes, H. Lion, London. 

3299. Composition for Luskication, W. P. Kelly, 
London. 

3300. Traps for Piceons and oTHER Birps, A. Holledge, 
London. 

3301. Pire CLEANER, CiGak Tip Cutter, &c., T. Allen, 
London. 

3302. Lamp, W. Reynolds and L. Hibbard, London. 

3303. RecisTeRING the Consumption of ELEcTRIC 
Evercy, H. H. Leigh, London.—(J. L. Clerc, Paris.) 

3304. DeLivery of Goops AuTomaTicaLLy, R. Eke, 
London. 

3305. AccuMULATING Forcg, A. Theyskens, London. 

3306. Sprinc Hinces, H. J. Carter and J. Aynsley, 
London. 

3307. Bansos, &c., J. Burton, London. 

3308. Cyciist’s ComBinaTION Kwnire, T. Crookes, 
Sheffield. 

3309. DrEssInc and Workinc Stone, P. Corcoran, 
London. 

3310. CuarcoaL, W. A. Byrom, London. 

3311. — Macuines, W. H. Davies and J. Howard, 

mdon. 

3312. Vo.raic Batrerigs, E. Tyer, London. 

3313. Sewine Macuines, L. Bollman, London. 

3314. Rivettine Joints, W. Skaife, London. 

8315. Foop Essence, E. V. Goad, London. 

3316. Cannes, W. F. Stark, London. 

3317. MeTALLic ALLoy, V. Schmidt, London. 

3318. Tricycies, F, J. Bayer and J. E. Lease, London. 

3319. Gas ExTIncuiIsHER, J. Héroux, London. 

3320. Nur Lock, L. Surprenant, London. 

8321. Propuctne Desiens, A. Bensinger, London. 

3322. Cure of Strains, D. B. W. Sladen, London. 

3323. Cuttinc Printers’ Leaps, T. N. Palmer.—(W. 
H. Golding, United States.) 

3324. Door Cueck, 8. Coombs, London. 

3325. DouBLE KetTT.e, E. Cohn, London. 

3326. ScrEw-cuTTiInc LatHes, J. and F. Breeden, 
London. 

3327. Burners for Lamps, A. H. Griffiths, London. 

3328. —" Contact Makers, C. Langdon-Davies, 
London. 
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3329. Lens, J. Walsh, London. 

3330. ac Paper Hover, &c., W. J. C. Joughin, 
Peel 

3331. ATTACHING NAME-PLATES to Doors, E. Lightow- 
ler, Birkdale. 

3332. UMBRELLA, &c., Socket, R. H. Griffin, Rath- 
mines, 

3333. Sik Hat Brias, S. Mills, Manchester. 

3334. This number was originally given in error to 


838a. 

3335. UMBRELLAs, S. Lawrence, Corporation Buildings. 

3336. THREADING SeEwinG NEEDLES, A. E. Morrall, 
Studley. 

3337. REED for Looms, E. Windrath and W. Hausmann 
Barmen. 

3338. PREPARING Mea for Cereats, A. Cook, Salis- 
bury. 

3339. GENERATING STeaM, W. Evans and G. Hall, 
Rochdale. 

3340. Pickers, E. Bottomley and H. Townsend, 
Bradf 


‘ord. 

3341. Matcu-Boxes, W. E. Minshull and W. Latimer, 
Birmingham. 

3342. PorTaBLE Coryinc Press, W. Fairweather.—{ IV. 
Schwing, Germany.) 

3343. ConK Stopper with Funnet ComBineD, J. W. 
Jones, London. 

3344. FLusninG CisTerRNs, W. Beames and J. W. 
Madeley, Birmingham. 

3345. Potato Diceine MacHrnes, J. Holt and W. K. 
Gould, Cheshire. 

3346. Twist Lace Macuines, H. A. Fisher, Logdon. 

3347. Water Gavuces, S. Matthews, New 






‘yne. 

3348. Watcu Keys, W. Atkins, Birmingham. 

3349. Carpine Enaines, F. Wilkinson, Mancheste 

3350. OVERHEAD TRAVELLERS, R. Hodson, London. 

3351. Cups, &c., for NiGHT-LIGHTs, J. B. Craig and D. 
Hancock, Stratford. 

3352. Desk for RetToucninc Puorocrapus, E. J. 
Passingham, Bradford. 

3353. PappLE-wHErLs, W. H. and T. Fry, Tyne- 
mouth. 

$354. Compositions for CarRtaGE, &c., Covers, T. 
Thomson, Glasgow. 

3355. Cookine Ranoess, J. C. Parkor, Glasgow. 

3356. Pressing and Drawine Rowers, R. Low, 
Dundee. 

3357. Furniture for Sitrina and RecLininc upon, 
G. and E. Woods, Liverpool. 

3358. CURTAIN VALANCE and PoLe ComBiNeD, J. W. 
Titcombe and T. Jones, London, 

3359. OPERATING TYPE-SETTING MacHINEs, E, F. Law 
London. 

8360. Knapsack, E. 8. Bulfin, London. 

3361, ARTICULATOR, J. L. P. Leman, London. 

3362. Packino Nore Paper, H. E. Green and T. Under- 
wood, London. 

3363, Foop Extract, M. P. Hatschek, London. 

3364. Box for PowpERED MATERIALS, J. W. Houlds- 
worth, London. 

$365. Paper Kyire, C. W. Richardson, E. W. Lock- 
wood, and Inchbold, Wakefield. 

$366. STOPPERING Device for TANKARDS, &c, R. Love, 
London. . 

3367. Drivinc Macutnes, W. L. Wise.—( Burmeister and 
Wains Maskin-og-Skibsbyggeri, Denmark.) ; 
3368. CoMBINED THRASHING Macuine, A. C. Turnill, 

London. 
3369. TREATMENT of Zinc, A. Watt, London. 
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3370. Grinpinc TeeTH of Carps, W. Richardson, 
Manchester. 

3371. Car for ELecrricat Fittines, C, K. Falkenstein 
and 8S. Sudworth, London. 

3372. Knapsacks, A. Sdhner, London. 

3373. Dry Gas Meters, W. J. Warner, London. 

3374. Manuracrure of Zixsc Wuite, C. Hessel, 
London. 

8375. Hoop Stretrcuers, W. J. Harris and J. H. Smith, 
London. 

3376. Fixtinc Russper Cusntons of BituiaRp TABLEs, 
F. R. Wright, London. 

8377. Cooker, C. F. Bower, London. 

3378. Treatment of Merauiic Ores, N. Lebedeff and 
J. Hughes, London. 

3379. Securine Coiiets, &c., E. Partridge, Edg- 
baston. 

8380. Gutty Trap, R Ferens and J. H. Love, London. 

3381. AXLE Boxes, H. Rogers, London. 

3382. Fixine Raitway Rais, G. F. Redfern.—(F. 
Coblyn, Belginin.) 

3383. Gun Carriaces, O. Krell, London. 

3384. Hammers, T. Mudd, Liverpool. 

3385. Sroves, E. Lofts, London. 

3386. Pianos, C. Hampton, London. 

3387. Device for Postat Corresponpence, H. A. Car- 
roll, London. 

3388. VessELs for Use under Water, G. Poore and W. 
C. Storey, London. 

3389. Stirrup, L. K. Scott, London. 

3390. PerroratTinc Fur Skins, &c., J. 8. Ballin, 
London. 
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8391. Ratcuet Driits, J. H. Vinton, London. 

= pune Tvuse for Smokey Curmneys, J. Bousfield, 

ork, 

8393, Give Srock, T. P. Milligan, London. 

8394. Hanp FrRe-ExTincuisHEeRs, W. M. Harrison, 
London. 

3395. CLip for Hotprnc RoLttep MaTeERiAt, R. Whita- 
ker, Birmingham. 

3396. STEERING ARTIFICIAL ANIMALS of CHILDREN’S 
CarriaceEs, W. P. W. Weatherill, Manchester. 

3397. Roap Sweepinc and CoLLectinc Macuiye, W. 
A. Page, Hull. 

3398. Burron to be used for Srups, Boots, &c., E. 
Trow, Birmingham. 

3399. Sarety Marysprinc Barret Watcues, G. Huck, 
Burnley. 

= Hanpves on Kerr es, P. C. Jones, Guild- 
0! 


3401. WasH-HAND Troveus, J. McMath, Glasgow. 

3402. Sarery Step Lappers, R. Whitaker, Manchester. 

3403. Lawn-TeNNIS Marker, G. B. Thornton, Dollar. 

3404. Sarery Paper against, Erasure, J. Jameson, 
Newcastle-on-Tyne. 

3495. Dryine Bacs, &c., W. Low and D. Sharp, London. 

3406. Two-wHEELED Roap Carriaces, A. B. Walker, 
Accrington. 

3407. Prosectites, A. C. MacLeod, London. 

3408. Woop Finiswers, E. G. Redwood, London. 

3409. Conveyinc GRANULAR Susstances, J. B. Hol- 
gate, London. 

3410. Treatine Iron or STEEL, J. F. Hall, Sheffield. 

$411. Brake or Roap Veuicces, J. Haill, London. 

3412. IntUMrnaTED Wixp Vanes, H. Birkbeck.—(H. 
Mattison, United States.) 

3413. AvromatTic Sate of Drivxs, C. R. Heap, Lendon. 

3414. Lacs of SHeppixc Motions of Looms, W. Thomp- 
son, Keighley. 

3415. Setr-actinc Courtines for Rotirnc Stock, R. 
Wilson, Glasgow. 

3416. Gasocenes, S. H. Burgess, Manchester. 

3417. Fivusnine CisTeRN for WaATER-CLOsETS, J. Coch- 
rane, Leith. 

3418. Rorary Spore Bruss with Drivine Gear, J. 
McHardy, Dollar, N.B. 

3419. Kitns for Dryinc Bricks, &c., G. Brown, 
Leicester. 

3420. Fiver Sprixninc of Freres, J. V. Eves, Halifax. 

3421. Warer for Stickryc Parers, &c., TOGETHER, M. 
E. Driver, London. 

3422. StRiNceED INstTRUMENTs, G. France, West Ham. 

3423. Tar Burners, T. Burtonshaw, London. 

3424. ProrocrapHic Apparatus, A. H. Bateman, 
London. 

3425. Crusainc MILts, G. Frisbee, Liverpool. 

3426. Fences, W. Pitt, Shettield. 

3427. Gas-moToR Enorxes, G. McGhee and P. Burt, 
Glasgow. 

3428. Treatinc AmMoniacaL Liquor, H. Green, 
London. 

3420. Furnaces, J. G. Lawrie, Glasgow. 

3430. Burners, J. Carroll, London. 

3431. Lock, A. R. Welham, Southsea. 

3432. Botron-HOLE Sewinc Macuines, J. Gutman, 
London. 

8433. PostaL Wrapper, E, Gorrill, Manchester. 

3434. Frrewoop, R. Hall, Manchester. 

3435. Bacs, B. Phillips, Manchester. 

3436. Sroppryc Botries, J. Deane and J. Winfield, 
London. 

3437. Cneck Trius, E. Lofts, London. 

3438. Heatixe Buitprxcs, W. P. Thompson.—(W. S. 
Johnson, United States.) 

3439. Puncuinc Macuines, M. H. Pearson, C. Bennion, 
and J. A. Keay, Leeds. 

3440. Envetores for Apvertisinc, F. C. Barker, 
Liverpool. 

3441. GLoves, J. G. Nichol, London. 

3442. Exvecores, E. J. Ball, London. 

3443. Saucepans, Stew-pans, &c., W. U. Dunkley, 
London. 

3444. Wrxe Carp, &c., I. J. Hyams and A. Hyams, 
Isle of Wight. 

3445. PLeatinc or Smockine Fasrics, C. F. A. Roell, 
London. 

3446. Makinc and Bakine H. Blyther, 
London. 

8447. AXLE Exp Guipes for Mortar Mitts, D. Gillies, 
London. 

3448. Letrer Fives, L. Lawrence, Londun. 

3449. Switcues, P. M. Justice, London —(K. H. Isbell, 
United States.) 

3450. Recucatinc the Action of Pumps, E. Paul, 
Liverpool. 

8451. Damprno Streets, &c., J. J. Lundy and F. G. C. 
Lundy, London. 

3452. Heatisc Water and Generatinc Stream, A. 
Catchpole, London. 

$453. Extracrinc Corks, H. H. Lake, London.—(B. 
J. Greely, United States.) 

3454. ConpEeNnsers, J. Murrie, London. 

3455. NEEDLE and Case, J. La F. King, London. 

3456. Evecrric Betis, W. H. Winnal, London. 

3457. Wixpinc Yarn, J. W. Shepherd, W. Ayrton, 
and R. Clegg, Manchester. 

3458. Rounpabouts, F. H. Gill and J. W. Hartley, 
London. 

3459. Prorectinc Suarp Epoes, E. A. Davies, London. 

3460. TrimMinc Boors, J. Japiot, London. 

3461. Notre Paper, C. Harris, London. 

3462. Saucer, C. H. Snell, London. 

3463. Hats, J. R. Kelsey, London. 

3464. Sprit Puiieys, H. J. Haddan.—{(J. S. Zerbv, 
United States.) 

3465. Dampinc Yarns, T. Watson, London. 

3466. Lupricator, J. Y. Johnson.—(Le Société Million 
Guiet et Cie., France.) 

$467. Hixce, L. G. Hammond, London. 

3468. Boppixs, G. O. Boynton and F. C. Johnson, 
London. 

3469. Watcnes, H. A. Lugrin, London. 

3470. GaLocneE, J, Bésser, London. 

3471. Neck Scarrs, G. Selowsky, London. 

3472. FasteninG for Guoves, E. F. White, London. 

3473. Cranes, C. Wawn, London. 

3474. Strartinc Cars, &., E. Edwards.—(A, Feenel, 
Germany.) 

-—~ Compixep Sora and Taste, J. E. Alden, Lon- 

on. 


BREaD, 





76. ILtuminaTine Gas, E. R, K. von Ehrenwalten 
and C. Fabricius, London. 








$477. Tusine, F. Walton, London. 
3478. Toor, L. Rogers and E. Duckenfield, London. 
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$479. Muces, H. Ashworth, London. 

3480. Memoria TaBcets, A. Martin, London. 

3481. Mountine, &c., Nava Guns, J. A. C. 
Latouche, Paris. 

= | ‘mmemeens LavunpryY Irons, E. Aspinall, Birken- 

ead, 

3483. ELecrricat Swrrcues, F. T. Schmidt, Bradford. 

3484. Hats, D. B. Morison, Hartlepool. 

3485. Traction Enaine WHEELS, J. J. Arnold, South- 
ampton. 

3486. Rue Strap Hanpves, T. Evans and W. Evans, 
Birmingham. 

8487. Waste PreveNTING VaLves for WATER-CLOSETS, 
G. Mitchell, Sheftield. 

3488. Curtine and CLosinc Meta Tuses, W. Orr and 
P. 8. Brown, Glasgow. 

3489. OvEREDGE SewrnG Macuines, D. R. Dawson, 
Glasgow. 

3490. Dyerne Apparatus, W. Mycock, Manchester, 

3491. Weicuinc Macuines for Carts, &c., J. Bradbury, 
Manchester. 

3492. Errervescinc Beveraces, &c., R. M. Hands, 
Bournemouth. 

3493. GARDEN Forks, &e., 
Sheffield. 

3494. Appliance for VaRyinG Gas Jet, J. D. Cocker, 
Manchester. 

3495. Gas, A. McDougall, Manchester. 

3496. Putters, A. Higginson, Liverpool. 

3497. Curtine Tonos, F. G. Heath, Redditch. 

3498. DynaMmo-ELEcTRIC Macutnes, T. Parker, Man- 
chester. 

3499. Emprocation for Horses, &c., E. A. Laundon, 
Leicester. 

3500, ANTI-FOULING APPLIANCES for the Tap-HOLEs of 
Casks, J. Beard and J. J. Tennant, Leicester. 

3501. Composition for Snips’ Bottoms, J. Brookbanks, 
Newcastle-on-Tyne. 

3502. TaBLe Mats, W. Crisp, Halstead. 

3503. Firinc Guns, H. 8. 8. Watkin, London. 

3504. MuttipLe Evecrric Communication, J. Oldfield, 
London. 

3505. Letter Cup and Parer Weicut, J. M. Denni- 
son, London. 

3506. Gas Fires and Stoves, W. T. Crooke, London. 

3507. Sroprerep Bott es, J. F. Marriott, London. 

3508. Case Coasters, &c., W. P. Thompson.—(J. V. 
Zandt, United States.) > 

3509. Securine the Receipr of Corns, W. T. Hurndall, 
London. 

3510. TreEatiInG CEREALS, E. Manbré, Liverpool. 

3511. Mixture, W. H. Davies and G. Brighouse, Liver- 


de 


Rakes, J. Dawson, 


pool, 

3512. Deracuine Horses from Veutcces, H. H. Roberts, 
Liverpool. 

3513. Dressina, &c., Stone, W. Rigby, Liverpool. 

3514. TTLES, &c., G. J. Scott, Liverpool. 

3515. TeLepnonic Apparatus, H. Collet, London. 

3516. VentiLators, C. Brothers, London. 

3517. Primary Batrerigs, R. Disher, London. 

3518. MoTivE-POowER Pumpinc Encines, J. Murrie, 
Glasgow. 

3519. Feepinc Spoons, F. King, London. 

3520. Sotrp Inp1a-RUBBER Corps, J. G. Hey, J. V. 
Curry, and 8S. Wood, London. 

3521. Brace Straps, A. E. G. Fryer, London. 

3522. VeLociPEepes, R. H. Lea, London. 

3523. STRENGTHENING BeppinG, H. Cox, London. 

3524. Winpow Fasteninos, H. L. M. Goodridge, Plum- 
stead, and 8S. T. Fairland, Woolwich. 

3525. KeyLess Watcues, T. Jepson, London. 

3526. CarRIAGE DRAW-BAR ATTACHMENTS, J. Robertson, 
Lendon. 

3527. Bacs for PowpEeRED MarTeriats, T. Satchell, 
London. 

3528. WrEIGHT-TEsTING, &c., Macurines, H. J. Avery, 
London. 

3529. Senae Boots, J. C. Mayrhofer and R. Kurka, 

naon. 

3530. CARBONATED OxycEN Warer, Brins Oxygen 
Company and P. B. W. Goble, London. 

3531. Loom Tempies, W. H. Taylor, J. Maynard, and 
H. Baskerville, London. 

3532. DusT SEPARATING VENTILATORS, H. Kraemer 
London. 

3533. Macyesium Lamps, P. Dronier, London. 

3534. CLEANING Bow s of Tosacco Pires, J. Lakeman, 
London. 

3535. Evrectric Conpuctors, W. B. Fitch, London. 

3536. Gas Burners, C. Crastin and E. A, de Pass, 
London. 

3537. Lamps, J. Ferguson, London. 

3538. CaARBURATION of Gas, G, Seagrave and P, A. 
Olivier, London. 

3539. BucKLE and Sprinec Hook, W. James, London. 

3540. Teacutnc Lanovaces, G. G. Rutty, London. 

3541. Forcine Bott Heaps, F. Pastor, London. 

3542. Macuines for Printinc Carns, &c., C. T. Wat- 
son, London. 

3543. STRETCHER and AmBULANcE Seat, C. 8. Smith, 
London. 

3544. gga Screw Tureaps on Botts, M. Bischoff, 

ndaon. 

3545. Sanp WasHinc and Evevatinc Macutyes, G. H. 
Greenway, London. 

3546. Gas and Vapour Enornes, A. Rollason and J. H. 
Hamilton, London. 

3547. ALumMiniuM Bronze, L. Q. Brin, London. 

3548. Piatixc Iron with ALuminivu, L. Q. Brin, 
London. 

3549. Ostarninc ALLoys of ALuminium, L. Q. Brin, 
London. 
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$550. Evecrrican RercreNnerative Battery, N. G. 
Thompson, London. 

3551. Ciosina. &c., Doors, J. W. Roberts and W. L. 
Smith, Dudley. 

3552. Botries and Cases, W. H. Hunt, Liverpool. 

3553. AuToMaTIC SPRINKLERS for EXTINGUISHING FIRES, 
J. R. Ward, Manchester. 

3554. Moutpine, &c, SuHeet Meta, D. Smith, jun., 
Wolverhampton. 

“_ Wixpow Sasnes, C. W. Barron, Newcastle-on- 

yne. 

3556. Consuminc Smoke and Economisinc Fvet, J. 
Taylor, Nottingham. 

3557. IncreastnG Licut of Exectricity, C. W. Hart- 
ley, Sheffield. 

3558. Strap LirTeR-on and Suarr Guarp, 8. Shaw, 
Manchester. 

3559. Continvous Dyeinc Macuines, J. Mycock, 
Manchester. 

3560. Hanpves for Doors, J. Kaye, Bradford. 

3561. SMOKE-consuMING Apparatus, G. B. Sharples, 
Manchester. 

3562. WATER-WASTE PREVENTING SyPHON CISTERN, 
W. H. Day and G. Dimmer, West Cowes. 

3563. Penpents, Broocnes, &c., J. and T. Vale, Bir- 
mingham. 

3564. Casks, &c., J. Currall, Birmingham. 

3565. Sarery Pivoes for Steam Genrrators, H. Hiller, 
Manchester. 

3566. Feepinc Retorts with Coat, R. and J. Demp- 
ster, Manchester. 

3567. ELtectro-mgLopic Action for Orcans, &c., T. 
Harrison, jun., Bishop Stortford. 

3568. Roses for Door Kyoss, J. Walker, Birmingham. 

3569. MoTIVE-POWER Enoines for Surps, J. W. Wilson, 
Sunderland. 

3570. CentRiFUGAL Macuines, J. R. Philip, Glasgow. 

3571. TELEPHONIC TRANSMITTERS, T. Laurie, Glasgow. 

3572. Sarety Stirrup, W. Booker, Birmingham. 

3573. Manvuracture of Vetvets, I. Bamford and J. 
Wild, Oldham. 

8574. Dressinc Up Seats of Water Taps, J. Wragg, 
Sheffield. 

3575. Jomninc Cranes, &., W. Thorburn, Glasgow. 

3576. HicH-sPEED GEeaRino, J. Gibson, Paisley. 





3577. Twistina Macainery, G, Clegg, J. Thomas, and 
W. H. Harrison, Halifax. 

3578. Nur Locks, W. P. Thompson.—(M. Albert, 
Prussia.) 

3579. SuLpuiwe of Zinc, G. J. Geary.—(A. Keiller, 
Sweden.) 

3580. Frames for Macuines, J. Kenyon, J. Barnes, 
R. W. Kenyon, and H. Clegg, Manchester. 

3581. Water Gauces, W. Fraser, Liverpool. 

3582. Motors, T. Dealy, Liverpool. 

3583. Gas-riRED Kixns, J. Holroyd and A. Wilson, 
London. 

3584. Exrractine O11 from Fisn, J. Taylor, Leith. 

8585. Positive Picktnc Motion, W. Longbottom, 
London. 

3586. Mecuanism for SHUTTLE-BOXEs, W. Longbottom, 
London. 

3587. Weavine Pitz Fasrics, G. Burtscheidt, London. 

3588. SprnpLes of Door Locks, J. Wilson, Glasgow. 

3589. Wixpows, J. M. Wellington, London. 

3590. Evecrrica, TRANsForMERS, &c., J. G. Statter, 
London. 

3591. Supp_yinG Air to Sarety Lamps, J. Bower, jun., 

ndon. 

3592. Orcans, E. Kerkhoff, London. 

$593. CeLtts of Evecrrica, Barrenies, R, Walker, 
London. 

$594. CLEANING Macuines, E, J. Davis, London. 

3505. Securine Neckties in Posrrion, J. A. Wallis, 
London. 

3596. Apparatus for Heatinc Warer, J. W. Sizer, 
London. 

85097. CentriruGAL Pumps, W. Britain, London. 

3598. Beer Encines, C. 8. Snell and H. Glendening, 
London, 

3599. ApverTisiNnG, B. J. B. Mills. —(4. Monin, France.) 

3600. Bittiarp Marka, F. G. Russell, London. 

3601. Manuracrure of Sopium and Porassium, A. B. 
Cunningham, London. 

3602. Manvracture of ALuminivm, A. B, Cunning- 
ham, London. 

3603. Lapiges’ Murrs, &c., E. Pfeiffer.—(——Rinnecke, 
Germany, 

3604. Propvcinc Designs on Enamen, &c., L. E. 
Keller and A. E. Guerin, London. 

3605. Cutting Srrine, &c., and SIMULTANEOUSLY 
Biypino the Enps of Same, G. Hiller, London. 

3606. Scorine, &c., Woot, &c., R. Cooper, H. F. Clay- 
ton, and G. H. Holroyd, Hudderstield. 

3607. Compinep Cee and Exuiptic Springs, J. Ivall, 
London. 

3608. Baxi Va.ves, Bis, and Stor Taps, H. J. Burgess, 
Brighton. 

3609. Mrerers for Water, &c., J. Y. Johnson. —(Lu 
Société Fritz Perret et Cie., Switzerland.) 

3610. VenTiLaTiInG WaTeRPRoor GARMENTS, N. 
and C, Ackland, London. 

3611. Pepats for Orcans, &c., J. Rhodes, Bradford. 

3612. Burntnc Hyprocarson and other O1ts for Sic- 
NALLING, H. H. Doty, London. 

3613. Preparinc Sutruate of Iron, F. F. Jones, 
London. 

3614. DyNAMO-ELECTRICAL MACHINES, 8. Z. de Ferranti, 
London. 

$615. Stipe Rue for Puorocraray, D. L. Salumons, 
London. 

3616. Urinistnc Hien Exptosives in Warrare, 8. P. 
Wilding.—(S. H. Eminens, United State.) 

3617. Incubators, A. P. Russell, London. 

3618. Fire-acarM Tevecrapus, H. A. C. Saunders and 
A. C. Brown, London. 

3619. Water Cocks and Taps, F. J. Ryan, London. 
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SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 





374,703. RoLts ror Repuctnc AnD TaPERING TUBES 
AND Rops, M. L. Ritchie, New York.—Filed 22nd 
August, 1887. 

Claim.—The combination, in a machine for rolling 
tubes or shafts, of three or more conical rolls and their 
journal-boxes and supporting-frames, each conical roll 
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having concave sides and tapering to the smallest end, 
substantially as set forth. 


374,821. Reversis_e Saw-tootn, R. J. Bole, Beaver 
Falls, Pe. —Filed June th, 1887. 

Claim.-{1) The combination, with a saw blade 
having the recesses formed each with the parallel 
bevelled rear and forward edges, the forward edge 
having the reduced flat lower half and the fiat in- 
clined bottom of the herein described reversible tooth 
formed with the grooved rear side, the point at each of 
its ends, the inclined flat end edges, and the grooved 
forward edge lying parallel with the rear grooved 
edge, substantially as and for the purpose set forth. 
(2) The combination, with a saw blade having the 
recesses formed each with the parallel bevelled rear 
and forward edges, the forward edge having the 
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reduced flat lower portion and the semicircular re- 
cess in its bevelled edge, and the flat inclined bottom, 
of the herein described reversible tooth formed with 
the grooved rear side, the inclined flat end edges, the 
point at each of its ends, the clearing spaces, and the 
grooved forward edge lying parallel with the rear 
grooved edge and having the semicircular recess and 
the retaining key, all substantially as and for the 
purpose herein set forth. 


374,858. Dynamo-ELecTRIc Macuine, G. Westing- 
house, jun., Pittshurg.—Filed December 31st, 1886. 

Claim. — (1) The bination bstanti ily as 
described, with the armature of an electric machine, 
having openings extending through it, of conical or 
bell-shaped ventilating plates at the respective ends of 
the armature, the plate at one end flaring away from 
the armature core, and that at the other end flaring 








of a continuous coating of mica or other non-inflam- 
mable and non- volatilisable insulating material 
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incasing all the cores after they are applied to the core 

substantially as described. ‘ 

374,901. Hypravutic Evevator, J. 8. McDonald, New 
Orleans, La,—Filed April 26th, 1887, 

Claim.—(1) In a hydraulic elevator, the combina. 
tion, with a cylinder closed at its bottom and open at 
the top, of a plunger extending through the open top 
of the cylinder and channels connecting at their lower 
ends, by means of inlet and outlet openings or pas- 
sages, with the bottom of the cylinder, while the 
upper ends of said channels connect with the inlet 
and outlet pipes, substantially as and for the purpose 
set forth. (2) In a hydraulic elevator, the combina- 


[374,901] 
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tion, with a cylinder closed at its bottom and open 
the top, of a plunger extending through the open top 
of the cylinder, channels extending aluny the sides o 
the cylinder, opening into the bottom of the cylinder, 
and connecting with the inlet and outlet pipes at the 
top, and valves held in said inlet and outlet pipes, and 
adapted one to stand open while the other is closed, 
substantially as and for the purpose set forth. 
374,905. Rop Packie, F. Pinch, Sydney, N.Y. 
April 19th, 1887. 

Cluim.—In a rod packing device, the combination of 
the stuffing-box B, the casing A, and an adjustable 
ring packing within the casing adapted to surround 


[374,905] 


File! 





















Tv palgaal 
YUL 









the rod, the casing having the lower front chamber ¢ 
excentric with the rear portion 4, and of a length 
— to that of the ring packing, substantially as set 
orth. 


374,942. Coxe-oven Door, J. J. Davis, Tioga, Pa.— 
Filed June 18th, 1887. 

Claim.—(1) The combination, with a coke oven, of 
the door plate A, seated removably on the bottom of 
the discharge opening of the oven and reaching part 
way the height of said opening, and provided with 
the top ledge 4 and a shelf C, supported with its inner 
edge removable on said ledge, substantially as and for 
the purpose specified. (2) The combination, with a 
coke oven, of the plate A, seated removably on the 
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bottom of the discharge opening of the oven and 
formed with the base a, top ledge /, and ribs ¢ c, the 
shelf C, supported with its inner edge removable on 
the ledge 4, and the prop P, supporting the shelf at 
its outer edge adjustably in its angle of inclination, 
substantially as described and shown, 








Eprs’s Cocoa.—GRATEFUL aND Comrortina.—“ By a 
thorough knowledge of the natural laws which — 
the operations of digestion and nutrition, and by 4 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may by 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may escape many a fatal shaft be 
keeping ourselves well fortified with pure blood and a 

roperly nourished frame.” — Civil Service Gazette. 
Mt e simply with boiling water or milk. Sold only 
in packet Pe labelled—“ James Erps & Co., 





toward the armature core. In an electric hi e 
combination, with the armature core and its bobbins, 
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Homenopathis Chemists, London,’ —[ApDvt. 
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THE DEVELOPMENT OF THE MARINE ENGINE 
IN THE BRITISH NAVY. 
No, L 

A.THouGu so much is said and written about the steam 
performances of modern men-of-war, there is not in exist- 
ence anything like a consecutive history of the develop- 
ment of the marine engine in the British Navy. Nor is 
there available in a convenient form any treatise which 
supplies trustworthy information in a compact form 
concerning the engines which propel our fleets. The 
object of the series of articles and illustrations we com- 
mence in this number is to describe and illustrate the 
marine engines in the existing fighting ships of the 
British Navy, and to trace the development of the engine 
from the type fitted in the oldest of them to that at pre- 
sent being fitted to the most modern. The drawings of 
the various engines, which have been obtained in many 
cases through the courtesy of the engineering firms who 
manufactured them, will, we think, collected together in 
one series, be valuable for information and reference, and 
will also, with the accompanying descriptions, form a 
historical account of the progress of the marine engine in 
our Navy, especially during the last quarter of a century. 
Of vessels built prior to this date there are none now 
actually eflicient for active service, and it is not proposed 
to give sketches and detailed descriptions of A st the 
purpose we have in view being to describe the machinery 
of the vessels that at present form our fleets, and those 
of a few others only that may be of interest in connection 
with them. Our detailed descriptions will practically, 
therefore, commence with the introduction of ironclads 
into the Navy, and sketches will be given of the various 
types of engines that have been fitted in them by the 
various makers, each important vessel being illustrated, 
unless its engines be a repetition of a previous type. 

The contrast between the older engines and the most 
modern is, as is well known, very marked, for pro- 
bably in no branch of mechanical science has develop- 
ment been more rapid than in that of marine engineering, 
and this development is proceeding at the present time 
perhaps rather more rapidly than at any other. In 
several respects the design of machinery for many modern 
war vessels is one of special difficulty, restrictions which 
hamper the designer occurring in more than the usual 
degree. The design, too, has to be worked out so as to 
secure economical results when steaming at speeds much 
below the maximum, which condition interferes with the 
proper proportions of the engine to secure the best results 
at the maximum power. The weight of the machinery of 
a naval vessel is always of great importance ; and some 
most striking successes have been effected in the direction 
of producing machinery of great power on a small weight. 
To the general excellence of workmanship and correct 
design of detail by the various eminent engineering firms 
who have been and are connected with naval engines, is 
no doubt due a large share of credit for the results that 
have been attained; but of that due to the modified 
methods of construction and the principles which have 
been applied with such successful results in this direction 
we shall write in some detail. 

As regards the interest which such an account of the 
progress and development of the marine engine in our 
Navy may have for engineers, it can safely said that 
the engineering firms who have designed and constructed 
it are the most eminent and successful of their class in the 
world; so that there can be no doubt that the naval engine 
fitted by them will represent the most perfect and complete 
type for its purpose of the marine engine of the period in 
question, and also that tracing the development of the 
marine engine in the Navy is probably a better plan than 
any other of seeing exactly the processes of change and 
progress which have been gradually taking place. 

Many of the firms who took part in the manufacture 
of the earliest of the naval engines have now ceased to 
build, while some others still hold the same prominent 
position that they have occupied from the beginning. We 
mention one particular case, that of Messrs. Maudslay, 
Sons, and Field, who fitted the old paddle-wheel vessel 
Salamander in 1832, with side lever engines and flue 
boilers working with 4 1b. steam pressure, at 174 revo- 
lutions per minute, the vessel making about 74 knots per 
hour. This firm is at present constructing machinery of 
a vastly different type for the new torpedo gunboat 
Salamander, now building at Chatham. These latter 
engines are of the vertical triple expansion type, running 
at 310 revolutions per minute, the boilers being of the 
torpedo boat type, carrying 155 lb. steam pressure, and 
the vessel will make 22 knots per hour. 

The records that are in existence and available for writ- 
ing an account of the marine engine such as we intend to 
place before our readers, are not very complete in the case 
of the old vessels; for the importance of keeping complete 
accounts of the fittings, and of the performance of engines 
and vessels, was not at first realised. Concerning the more 
modern vessels, however, much more complete information 
is available, and much has been published in various 
journals and periodicals. Before commencing with de- 
tailed sketches of the various engines, we propose to give 
a short introductory account of the principal x aan that 
have taken place, and the separate steps that have marked 
the development of the engine from the earliest to that 
now in use. 

In any account of the progress of the marine engine, 
either in the mercantile marine or the Royal Navy, the 
portion which describes the gradual rise of steam pres- 
sure used, and the changes that have been made to enable 
these increased steam pressures to be safely carried, and 
utilised to the best advantage, must be prominent. 
This gradual rise of steam pressure is one of the principal 
features in the development of steam navigation, and to 
it is largely attributable that improvement in the economy 
of working of marine engines which first rendered long 
ocean voyages possible by reducing the weight of coal 
required to be carried in the bunkers, and also to a large 
extent the considerable reductions of the weight and 








space occupied by the machinery, which are further 
valuable features in the most modern engines. 

Briefly, the various steps in this development are as 
follows:—In the first steamships that were used in the 
Navy—small vessels that were purchased complete—the 
steam pressure was about 4 lb. per square inch. The first 
of these came into the service rather more than fifty 
years ago, and represented the usual practice up to about 
the year 1843, the type of boiler being the flue variety. 
At about this date the flue boiler began to be superseded 
by the tubular, and the working steam pressure rose 
between the latter date and 1850 to about 10 1b. to 12 Ib. 
per square inch, 12lb. representing very accurately the 
practice about the year 1850. Between 1850 and 1860 
the pressure rose to about 201b. per square inch. Up to 
this date the condenser in use was the old jet condenser, 
in which the condensation of the steam was effected by 
actual contact with a spray of sea water, the condensed 
steam became mixed with the salt water, and the mixture, 
which was but little fresher than sea water, was used for 
feeding the boilers. About this time was introduced the 
surface condenser, which, by separating the condensed 
steam from the condensing water, enabled the boilers to 
be supplied with fresh feed-water, and thus, by largely 
preventing the dangerous incrustation on the heating sur- 
faces of the boilers, which resulted from lime and other 
scale when fed with sea water, enabled the pressures to 
be still further increased without increased danger due to 
liability of overheating of plates. 

This change of type of condenser, therefore, is very inti- 
mately connected with the increase in steam pressures, 
for most of the beneficial results which have followed that 
increase would have been impossible had not some such 
contrivance been introduced for keeping the deposit out 
of the boilers. 

Like many other improvements, its general application 
in practice was delayed for many years after its inven- 
tion. It was applied in a very similar form to that now 
used in modern engines as long ago as 1832 by Mr. Hall, 
but became a usual adjunct of the marine engine only 
about the year 1860. With the old jet condenser a 
pressure of at the most 25lb. per square inch was con- 
sidered the highest it was prudent to carry in marine 
boilers, owing to the liability to overheating, and conse- 
quently danger of failure of the heating surfaces, due to 
the accumulation of scale from the salt-water feed used. 
The adoption of the surface condenser, in which the steam 
is condensed, not by actually mixing with the cold sea 
water, but by being passed over cold surfaces formed by 
small tubes, on the other side of which a constant flow of 
cold sea water is kept up by means of a suitable circulating 
pump, almost entirely removed this difficulty. By its 
means a constant supply of fresh feed-water was obtained 
for the boilers, instead of the salt, feed-water from the 
jet condenser. The fresh water carries in no substances 
of the nature of scale, and there is consequently no 
risk of hard non-conducting bodies being deposited 
on the furnaces, tube plates, and heating surfaces of the 
boiler to resist the transfer of heat, and cause the material 
to be overheated and injured. It was, of course, and still 
is, impossible altogether to exclude the salt water; there 
is always a slight leakage at the joints of the condenser 
tubes; and usually any waste of fresh water that occurred 
during its journey from the boiler through the cylinders, 
condenser, air pump, and feed pump, back again to the 
boiler, had to be made up by salt water, unless a supply 
of fresh water was carried for this purpose, as was the 
case in some vessels. The main bulk of the deposit was, 
however, prevented in all cases, and the plan has since 
1860 become universal for marine purposes, rendering 
practicable the high steam pressures which are now so 
largely and beneficially adopted. 

The loss of fuel with the jet condenser, through the neces- 
sary practice of blowing out the boilers in order to keep the 
density within limits, was also avoided by the surface 
condenser. Atleast 15 per cent. was the estimated saving 
of fuel by its use as given by the superintending engineers 
of the principal steamship owning companies at the time of 
adoption. Between 1860and 1870 a large number of engines 
with surface condensers were fitted in vessels of the Koyal 
Navy, the steam pressure being immediately increased, 
and was during this period usually about 30 lb. per square 
inch. 

The engines of all the jet condensing vessels were of the 
simple expansion kind, the steam of low pressure being 
taken into the cylinder from the boiler, carried late in the 
stroke, and exhausted direct to the jet condenser. Only 
a very small amount of expansion was carried out, and 
with the low pressures then in use the gain to be derived 
from the expansion of the steam was necessarily of small 
amount, so that the consumption of fuel for a given power 
in engines of this kind was very high. During, however, 
the period above mentioned as that immediately follow- 
ing the introduction of the surface condenser, with the 
higher steam pressure of 301b. per square inch, the prin- 
ciple of expansion was adopted to a much greater extent, 
and the cylinders were made much larger, so as to allow of 
a considerable amount of expansion at full power, and con- 
siderable benefit was thus experienced in economy of fuel. 
To the engines of the period of which we are now speak- 
ing steam-jacketted cylinders were fitted, and although 
the gain to be derived from the use of a steam jacket was 
at that time a subject of great controversy, there is now 
no doubt that it was a very valuable adjunct, especially 
to the expansive engine then being made. Of similar use 
were the superheaters that were fitted to the boilers 
in connection with these engines. They consisted of an 
amount of heating surface in contact with the hot escaping 
gases of the boiler through which the steam passed on its 
way to the cylinder, and served the double purpose of 
utilising some of the heat of the gases and also of in- 
creasing the efficiency of the steam. The steam jacket is 
still in existence in most modern engines, but the super- 
heaters are now obsolete. There can be no doubt that 
these expansive engines, with steam of only 30 lb. pressure 
per square inch, with steam jackets, superheaters, and 
surface condensers, were fairly economical, and were a 





great step in advance from those immediately preceding 
them. 

The introduction of the surface condenser having 
proved a practical success, and there being now nothing 
to prevent higher pressures than the 301b. per square 
inch then in use being employed, attention was at 
once directed to the subject of higher pressures and the 
more complete utilisation of the property of expansion in 
increasing the efficiency of the engines, a direction 
which theoretical considerations marked out as being a 
most prolific one. The result was that the steam pressure 
went at one step from 301b. to 601b., the type of boiler 
being changed to the cylindrical variety to carry this in- 
creased steam pressure safely, and the engine was com- 
pletely changed to the compound type, in which the 
steam is first ed into a emall cylinder, and at the end 
of the stroke in that cylinder is passed into one or more 
additional larger cylinders, and does there a further 
amount of work, and completes its expansion before 
being finally exhausted into the condenser. Perhaps no 
point caused more difference of opinion among engineers 
than the advantage or otherwise of the compound system. 
Its first application indeed was not a success, but this 
was made under unfavourable circumstances which were 
subsequently removed, and since then the system has been 
remarkably successful, and has caused a considerable im- 
petus to be given to navigation. 

In the compound engines the steam jacket of the earlier 
types was retained as beneficial, but the superheaters 
were abandoned. The principal reason for each of the 
successive steps in the increase of steam pressure which 
has from time to time been made has always been the 
gain in economy which resulted, and the amount of this 
gain in economy by the compound engines using steam of 
60 lb. steam pressure over the best previous type of 
simple surface condensing engines with 30lb. of steam 
pressure, by the adoption of this principle, was about 30 to 
35 per cent. This gain is now well authenticated, and 
the amount mentioned above is the average of the replies 
given to questions of the Admiralty Committee on Designs 
of Ships of War, which sat in 1872, by the principal 
engineers and steamship owning companies. 

Since about 1872, and up till very recently, the new 
engines of the Royal Navy have all been compound. The 
first of them, as mentioned above, had steam pressures of 
601b. per square inch. This was increased in a few cases 
to 701b. and 75 lb. after a short time, and about the year 
1880 to 90 lb., the ratios of cylinder areas and the expan- 
sion allowed being increased with the steam pressure, so 
as to more fully benefit by expansion. From this date 
the rise of pressure has been rapid up to 120 lb. 

Very recently, as is well known, attention has again 
been directed to the engine; and the compound engine 
being seen to possess defects at these higher pressures simi- 
lar to those of the simple engines, it has been abandoned in 
favour of the triple-expansion engine, in which the 
steam is passed consecutively through three cylinders 
before being finally exhausted to the condenser. The 
success of this type, too, has been very striking; 
and, for new engines, it has completely displaced the 
compound type. Since 1885, with a few minor exceptions, 
all new engines of the Navy have been on the triple- 
expansion principle, and with boiler steam-pressures of at 
first 130 lb. per square inch, gradually increasing to 
1551b. per square inch in 1887. A further gain in 
economy has thus been effected, which is variously esti- 
mated. From 15 to 20 per cent. over the compound 
engine of the same pressure is often given as the amount 
of gain, and probably 15 per cent. may safely be taken as 
not too much. 

An important development, which may appropriately 
be mentioned at this point, is the adoption of the double- 
distillation condenser for obtaining fresh water from sea 
water. This appliance is the sequel to thesurface condenser, 
and an extension of the same principle. As mentioned 
previously, the surface condenser converted the main body 
of boiler feed-water from salt to fresh water; but it is 
found that a certain percentage of the water taken from 
the boiler in the shape of steam is lost during its transit 
back again to the boiler. In the vast majority of ships 
this deficit of feed-water has to be made up by sea water; 
the scale from which, at the high temperature of the 
boiler, is deposited and left in it. A double-distillation 
condenser of sufficient size will obviate the necessity for 
this, a quantity of additional fresh water being produced 
by it without any deposit in the main boilers. It is 
not — however, to fit a condenser which will 
supply the waste of the main engines at high powers, but 
only for ordinary cruising powers. With the modern 
marine boiler, however, which has of necessity its internal 
parts rather cramped for room on account of the limita- 
tion of weight, and especially in vessels without an 
auxiliary boiler, it is found to be really quite inadmissible to 
distil water for drinking and general ship’s purposes direct 
from the main boilers, on account of the scale necessarily 
deposited inside, the difficulty of constantly cleaning 
them, and the danger of overheating if not properly 
cleaned. This objection has caused the adoption of the 
particular form of distiller mentioned, in which the 
evaporation takes place in an intermediate vessel between 
the boiler and fresh water condenser, and in this inter- 
mediate evaporator the scale is deposited, and the arrange- 
ments are such that it can be properly cleaned out and 
dealt with. The generation of steam in the evaporator is 
caused by the condensation of steam from the main 
boilers in or around tubes, and this condensed steam is 
returned to the boilers. 

Such, roughly sketched, is a summary account of the 
increases of steam pressures, and of those changes of 
types of parts which are intimately connected with that 
subject. As will be seen, since the change of type of 
condenser the increase has been very great. 








Tue next meeting of the French Association for the 
Advancement of Science will be held in Oran from March 29th to 
April 8rd. Interesting excursions will be made to Biskra and other 
places, 
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ON THE CONSTRUCTION OF FURNACES FOR 
BURNING LIQUID FUEL. 
No. IV. 

THE latest nozzle sprinklers of Urquhart! came out 
during 1882 to 1885. The oil passes from tanks in the 
tender by means of a tube and a pipe into the sprinkler. 
The non-superheated steam leaves the dome of the boiler 
and enters the sprinkler; it passes through orifices into 
the interior of a bronze spindle and escapes through the 
front of the nozzle. A spiral wheel which moves on a 
spring in a groove regulates the outlets for the oil 
residuals. To obtain the requisite air the sprinkler is 
fixed so as to protrude into a pipe-rest, and a space of about 
25 mm. is allowed between the flange of the sprinkler and 
the plate of the boiler. The oil and steam are separated 
inside the sprinkler by means of a box filled with asbestos 
packing, which latter has to be renewed about once a 
meuth. The admission of steam is regulated by a special 
valve in the pipe. Urquhart made very thorough experi- 
ments with these sprinklers in 1884, and found that by 
using oil for his locomotives instead of anthracite, though 
there was no difference in the price of the fuel, a saving of 
53 per cent. was effected. In locomotives burning anthra- 
cite and with a steam pressure of eight atmospheres, from 
7 Ib. to 7$1b. of water were evaporated by 11b. of anthra- 
cite; whereas 1lb. of oil residuals evaporated from 
11°35 Ib. to 12°25 1b. of water. Owing to these results 143 
locomotives were fitted with this system on the Griasi- 
Tsaritzin Railway as early as 1885. 

Urquhart claims as a special advantage the fact that 
his apparatus is fitted outside the fire-box, but the 
sprinklers of Korting possess this advantage as well. 
Sprinklers that enter the fire-box are exposed to the heat 
of the fiames, which partially carbonises the oil, and thus 
stops up the orifices in the sprinkler. Should the 
Urquhart sprinkler get stopped up through any reason 
the spindle has only to be screwed back, and the oil will 
force the carbenised particles into the fire-box. Urquhart 
has also protected the walls of the pipe against the flames, 
and prevented all the deteriorating action on the boiler 
which their direct action entail, by lining the inside of 
the fire-box with brick—Figs. 87, 89. The sprinkler 
is placed low down, and blows into a furnace cham- 
ber built into the fire-box and covered with a vaulted 
roof which slants off in the direction of the tube 
plate. The brickwork does not lean against the wall 
of the fire-box, but is about 50 mm. from it—Fig. 89—so 
that these walls may not be lost to the heating surface. 
The fiame beats from the furnace chamber against what 
used to be the fire-door, now bricked up, leaving only a 
peep-hole, and reaches the tubes through an opening 
in the roof of the chamber at this point. Two channels 
are built into the walls of the furnace chamber, and lead 
a portion of the heating gases to the lower surface of the 
tube plate, as well as into the spaces between the brick- 
work and the other walls of the fire-box, so as to give 
these an efficient heating surface. The requisite air is 
forced into the furnace by the sprinkler, and more air is 
admitted by the ash-pan dampers, which are regulated by 
chains and chain wheels. The air entering at the front ash- 
pan damper es through a channel, and is warmed be- 
fore being admitted to the gases. Complete combustion 
of the oil is insured by fitting the fire-box with 
tiles, which, being non-conductors of heat, keep the 
walls of the fire-box at an equal temperature, and 
even re-light the oil-stream shculd a short interruption 
of work occur. This also greatly simplifies management. 
The nozzle-sprinkler of Spakovski7—Figs. 90, 93—was 
first used for marine boilers in 1870, but was much im- 
proved, and was subsequently adopted in its present ex- 
ceedingly simple form, among others, by the Rostock 
Steamship and Engineering Company, and in 1879 and 
1880 on board four steamers on the Caspian Sea. The 
liquid fuel, in this case oil residuals, flows out of the inner 
nozzle, which protrudes into the mixing pipe about 1 mm. 
—Fig. 90; the steam escapes through the circular opening 
surrounding this nozzle. Air is admitted through holes 
in the circumference of the mixing pipe ; the mixing pipe 
prevents the great air expansion of the steam-jet and thus 
slightly aidsthe vaporisation of the oil; but this isnot done 
so efficiently in the case of the Spakovski apparatus as in 
that of Urquhart’s latest improvement. The steam jet 
surrounding the oil only acts strongly from underneath ; 
the upper part expands without materially aiding the 
vaporisation, so that by looking through a piece of 
blackened glass drops of fluid oil can be observed falling 
into the furnace, where they are burnt up in their fluid 
state. The flame has a broom-like shape, and is very long, 
so that it acts most forcibly on the fire-bridge, and heats 
the other parts of the fire-box only by radiation, and even 
that rather unequally. In cases where the furnaces are 
very large one sprinkler is inadequate, and two or three 
have to be fitted, which causes complication. Thesupply 
of oil and steam is regulated by means of separate taps for 
each sprinkler. 

Spakovski’s first sprinkler was worked in 1870 on 
board the steamship Iran, on the Caspian. This steamer 
has a Penn low-pressure engine. The boiler had two 
furnaces, and worked with a steam pressure of 1°25kilog. per 
square centimetre, and had previously used coal for as 
much as fourteen years. Each furnace was fitted with three 
sprinklers, which used 4°25 kilogs. of oil per horse-power 
per hour, with ninety-two revolutions of the engine per 
minute and 45 indicated horse-power. In 1873 the 
steamship Helma, also with a low-pressure engine, was 
fitted with Spakovski’s sprinklers. The boiler worked with 
a steam pressure of 1°5 kilog. per square metre, and had 
two furnaces, each of which had asprinkler. With eighty- 
five revolutions per minute and 21 indicated horse-power, 
3°11 kilogs. of oil residuals were requisite for 1 indi- 
cated horse-power per hour. The oil did not flow down 
into the sprinkler from tanks above, but was sucked 


1 Engineering, 1886, i., pp. 563 and 609. 
2 “*Gulishambarov,” p. 36. 





up from tanks in the hold by an injector, which 
caused a great waste of steam; besides, the engines had 
only injection condensers, This will practically explain 
the enormous consumption of oil. In 1879 the steamships 
Pyr Bazaar and Atreck, which had been built at Rostock, 
were fitted with Spakovski sprinklers and tried on the 
Caspian. Each of these steamers, which had compound 
engines and surface condensers, was fitted with a 
boiler with three furnaces that had a steam pressure of 
4 kilogs. per square centimetre. Each furnace had two 
sprinklers—See Fig. 93—of which four were for con- 
tinual use and two did relief duty. During the voyage 
the engines made 125 revolutions per minute on the 
average, indicated 80-horse power, and used about 2 kilogs. 
of oil residuals per indicated horse-power per hour. 

In 1880 the Rostock Works supplied two more twin 
screw steamers, Dagestan and Tschikischlar, for the Cas- 
pian, each of which had two double-cylinder compound 
engines, with surface condensers and boilers, with a pres- 
sureof 4} kilogs. persquarecentimetre. Eachofthese engines 
indicated on the trial trip from 140 to 150 horse-power 
and made 135 revolutions per minute, and used, according 
to report of the builders, 1 kilog. of coalswhen these were 
employed, and only 0°85 kilog. of oil residual, where oil 
was the fuel, per indicated horse-power per hour. When 
it is remembered that these last engines were nearly twice 
as large as the two previous, and that their oil con- 
sumption is based on the trial trips, whereas that of the 
others is calculated on the average performance during 
an entire voyage, the ditterence of 2 kilog. and 0°85 kilog. 
of oil per indicated horse-power per hour will be understood, 
and consequently this last performance of Rostock must 
be regarded as exceedingly satisfactory. 

The nozzle sprinkler of Sadler®?—Figs. 94, 96—is one 
of the simplest. It consists of two small bronze nozzles, 
which are screwed on to the opposite ends of a T-shaped 
malleable iron pipe. Another T-shaped pipe is screwed into 
the third orifice of the first, and the horizontal pipe of this 
admits the oil, while the perpendicular end admits the air. 
The steam pipe, before reaching the sprinkler, is conducted 
into the furnace, aud forms a winding pipe here, through 
which the steam is passed to get paeeeated: The oil 
and air enter the sprinkler through the same orifice, and 
in the space between the nozzles. The furnace is lined 
with fire-proof brick. The oil and steam supplies are 
regulated by separate taps or valves. The sprinkler was 
tried with tar and heavy tar oils, with which a large tank 
was filled. Steam pipes passed through this tank, so as 
to melt the tar. The tar then flowed into a smaller vessel 
covered with brass gauze, so that all coarse impurities 
that might stop up the sprinklers were arrested. The tar 
entered a pipe with aclear width of 51 mm., which had 
a steam pipe 13 mm. in diameter inside it, and flowed 
from thence into the sprinkler. On entering this the tar 
had the appearance of a dark and rather thick mineral 
oil. According to chemical analysis, these heavy tar oils 
possessed a theoretical steam power of 19°44 kilogs, but 
in actual practice 1 kilog. of heavy tar oil is said to have 
evaporated 17°496 kilogs. of water at a temperature of 
100 deg. C., which shows a superior duty to that of 
ordinary coal of about 85 per cent. 

The nozzle-sprinkler of d’Allest * was tried in the 
August and September of 1885 on board the ss. Aude, 
the firing arrangements of which are shown at Figs. 97 
and 98. Both the furnaces of the boiler were lined with 
fire-proof brick, which rest on the old coal-grate. Two 
sprinklers blew Baku oil into each of the furnaces. The 
experiments of d’Allest are in so far very instructive that 
they were first conducted with French coal and then with 
Baku oil. During trial trips in the open sea, which 
lasted several hours, the double-cylinder compound 
engines made from 87 to 88 revolutions per minute, and 
indicated about 170 horse-power. The coal consumption 
amounted to 1182 kilogs. per indicated horse-power per 
hour, and the oil consumption was only 0°735 kilog. for 
the same duty. According to calculations made, 1 kilog. 
of coal evaporated 6°92 kilogs. of water and 1 kilog. of 
oil, as much as 12°37 kilogs. The sprinkler consumed an 
abnormally large quantity of steam; as much as from 
8 to 10 per cent. of the entire steam consumption, which 
proves that this first sprinkler was very imperfect. 
D’Allest then tried to vaporise the oil by means of com- 
pressed air instead of steam, to avoid the enormous loss 
of the latter. But the first experiments of this kind, in 
which the compressed air was generated by means of a 
Root blower, were unsuccessful, because the density of 
air attainable was inadequate. 

In the spring of 1886 experiments with compressed air 
were made at the works of the Compagnie Fraissinet, in 
Marseilles. The air was pressed by an air-pump— 
Figs. 99 and 100—into a cylindrical tank, and was con- 
ducted from thence to the sprinklers, where it must have 
retained a pressure of at least 1°3 to 1°5 kilogs. per square 
centimetre. The oil flowed from a tank into the sprinklers 
of the boiler. The results of these experiments showed 
that the combustion of oil is much more perfect when it 
is vaporised by compressed air than when vaporised by 
steam, as indeed is proved by the increased whiteness of 
the flame. When the compressed air is previously 
warmed, 4 a kilog. of water per 1 kilog. of oil can be 
evaporated more than when this has not been done. In 
vaporising with cold air the walls of the furnace must be 
lined with fire-proof brick, otherwise the flame is nearly 
extinguished. The weight of air necessary to work the 
sprinkler amounted to about 5 per cent. of the steam 
generated. 

D’Allest has also conducted experiments to discover 
whether oil fuel could be used in cases where an artificial 
draught was raised, and when it is especially necessary, 
as with the boilers of torpedo-boats, to generate as great 
a weight of steam as possible per square metre of heating 
surface in the hour. For this purpose the arrangements 
shown im Figs. 101 and 102 were made. A clay receiver 
was placed in the furnace and two sprinklers were fitted 





3‘ Transactions,” North-East Coast Inst., &c., 1886, November, p. 32. 
4 Le Génie Civil, November, 1885, Nos, 1, 2. 





in front of it. The vaporisation could be effected either by 
steam or a air of 1°5 kilog. per square centimetre 

ressure. The artificial draught was produced by a 

llows in a heater in the throttle in the chimney, and 
was then conducted into a box which encased the two 
sprinklers, D’Allest affirms that these experiments were 
satisfactory, and that he has used the above arrangement 
for actual work with success. He maintains that they 
prove that liquid fuel can be burnt up with artificial 
mixed ea, and that the waste of water caused by 
steam sprinklers can be availed by substituting air. This 
last fact was indeed clearly proved in 1883 by the experi- 
ments of the “ Forges et Chantiers” in Marseilles with 
Jensen’s sprinkler, 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Algeria, Progress of, in 1886.—A census of Algeria was taken 
in 1886, the results of which showed that since 1881 the entire 
population increased by 487,264, or 15 per cent. The popula- 
tion of European origin increased, French, 24,249, or 12°33, per 
cent.; foreigners, 21,709, or 12 per cent. Imports decreased 
under 1885 by £631,634, or 6°66 per cent. Coal decreased 
£17,830, or 20°5 per cent.; machinery, £819, or 55 per cent.; 
metal work, £52,590, or 15°5 per cent.; iron and steel increased 
£1,322, or ‘73 per cent. The year 1885 was the first during 
which the general tariff of France was made applicable to 
Algeria, and large stocks of goods had been accumulated towards 
the end of 1884 in anticipation of this measure. The imports 
were also affected to a certain extent by the increased produc- 
tion of the colony itself, which renders it unnecessary to import 
some articles to the same extent as formerly. French shipping, 59 
per cent. of the whole, decreased by 49,485 tons, British ship- 
ping, 25 per cent., increased 91,483 tons, principally owing to 
Algiers being a regular station for the vessels of the Ocean Line, 
Holts on their way from and to China. The number of mines 
conceded by the State to private individuals is 44, in Algiers 
14, in Constantine 26, in Oran 4, but comparatively few 
of these are being worked. The quantity and value of the 
minerals extracted from them in 1886 was :—Argentiferous 
lead, copper, and copper ore, 10,343 tons, worth £121,020 ; 
iron ore, 433,661 tons, worth £1,252,910 ; Jead and zinc ore, 
4840 tons, worth £16,652. The construction of railways is being 
steadily carried on. A line has been partly opened to Hemencen, 
branching off at Sidi Bel Abbes from that going from St. Barbe 
de Tielat to the High Plateau. Thelatter line going to Ras-el-Ma, 
instead of stopping at Magenta, A new line from Blida to 
Medea and Barroughea has been commenced. That from Batna 
to Biskra is open for one half its length, and many others 
are projected. The lines actually in actual progress comprise 
484 miles, about a hundred of which are completed. The aver- 
age receipts of the lines working in 1886 was £1 17s. 4d. per 
mile per day, compared with £2 3s. 9d, in 1885. The total re- 
ceipts amounted to £802,813, a sum much less than that re- 
quired to pay the iuterest guaranteed by the State. After de- 
ducting working expenses, £320,000 only remained as clear 
profit, whereas the guarantee amounted to nearly £480,000. 
The only lines actually pushing their way are those first con- 
trolled by the Paris, Lyons, and Mediterranean Company, from 
Algiers to Oran, and from Constantine to Phillipeville. Since 
1885 they have commenced to repay to the State the guaranteed 
interest received by them during so many years. The prerent 
condition of the various harbours in Algiers is :—Algiers: The 
port of Algiers has cost the State much money, and about 
£3200 a year is spent in keeping it in order. It affords a safe 
shelter in all weather, but sometimes the swell is so great as to 
prevent the landing or embarking of goods. To remedy this, 
the prolongation of the south jetty for a length of 328ft. has 
been decided on, which will decrease the entrance to the har- 
bour from 1148ft. to 820ft., and is not certain to have the desired 
effect. It has frequently been proposed to create an inner 
harbour in the Bay of Mustafa by prolonging the south jetty in 
a direction parallel with the shore. It is also proposed to con- 
struct a jetty at Cape Matifon, to facilitate landing at the 
lazarette there. Arzen: Considerable additions and repairs are 
required here, estimated at £22,920. Bone: This already fine 
harbour is being greatly increased in size. About £40,000 has 
been spent on improvements, and the work is going on actively. 
Bongie: The question of a harbour here has long been studied, 
and a small breakwater has been built. The bay forms one of 
the best harbours on the coast, completely sheltered from the 
north and north-west, but exposed tu easterly winds. It is 
hoped that when the railway to Beni-Mansour is open the 
trade of this place may greatly increase. Collo: A small break- 
water being constructed is nearly finished, and the old mole has 
been prolonged. Deluys: The works consist of a breakwater, to 
have a length of 328ft., and the conversion of the space within it 
into natural quays, at a cost of £24,500. La Calla: The works 
projected, if carried out, will make a tolerably commodious 
harbour. Mers-el-Kebir: The quays are being repaired. 
Nemours: A landing place has been constructed to the west of 
the beach at a cost of £3000. Oran: The works are almost 
completed. The cost up to the present is £220,000. The sum 
of £58,800 has still to be expended on the harbour. This 
amount will be advanced to the State by the Chamber of 
Commerce, and recovered by a tax of 3°36d. per ton on the 
shipping entering the port. The system of advancing the 
money for public works in France and her colonies differs from 
that in England. In the former country the locality advances 
the money, which the Government repays ; in the latter country 
the position of the two parties is reversed. Phillepevillo: The 
damage done to the great jetty of this magnificent harbour by 
the storms at the end of 1885 is being repaired, and the jetty 
much enlarged, and the completion of the harbour projected. 
Ténés: The construction of this harbour included the consvlida- 
tion of the north-east and north-west jetties, which have been 
much injured by a storm, and the construction of a breakwater 
1312ft. long to protect the entrance of the port. The jetties 
have been repaired. Of the breakwater, 623ft. has been made. 
The total estimated cost was £108,678, out of which £90,124 
has been expended, The entire completion of the work will not 
be possible before 1889, as it requires considerable time to 
solidify. The moles are not yet accessible to vessels, and a 
dangerous submarine rock requires removal. The harbour can 
never be of any practical utility until a railway is made uniting 
it with the general system at Orleansville. Comparatively 
little was done during 1886 to advance the irrigation works of 
the colony. The Budget allowed £30,000 only for the purpose, 
and that amount may be reduced in future. The report gives 
the condition of some of the most important irrigation works, 
and particulars relating to agriculture, cattle, wine, &c. 

Brazil—New customs tariff.—The following duties are calcu- 
lated on the nominal value of the milreis, 2s. 3d., which fluctuates, 
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At present it is worth a little less than three-fourths of that 
amount. 


Apparatus, Machinery, and Tools. ° 


£sa.d. 

Anvils.. . .per ton £20 5s. 6d. to 36 11 6 
Bellows, large forge, not over 194in. v wide .. . js each 1 1 6 
Bellows, not over 3lfin. wide .. os ap ae each 112 4 
Bellows, eR ewer Gee. WHER 2. av cc cm cs ce each 2 2 9 
Bellows, for every inch ov - wo os 0s ce ee ce ce ce OR 
Cranes, hydraulic, steam, & a eer — Free 
Cranes, any other kind, Sentenie per rton 1417 0 
Crystallisers, moulders, and strainers for purifying ‘and refin- 

ing sugar Free 
Drums and roasters, coffee co” is ee rton 40 


: pe 00 
Drums and roaster, flour ea per fon £9 2s, 0d to 40 00 
Files “ not elsewhere ” specified - perton 57 3 0 
Forges, portable or smal : 5 6 
Fruit presses .. .. Se ee ee ee each 45 10 0 
Grapnels .. -perdoz. O14 6 
Locomotives, brakes, sleepers, “turntables, ‘and materials for 
railways, machines for use in agriculture, manufactories, 
mines, navigation, however + fixed, napasoanies or 
portable .. ih _ > we Free 
Mills, coffee, pepper, &e. .. an per ton 40 0 0 
Pickaxes, picks. and other large tools for “masons, miners, 
and stone cutters, rakes, scythes, shovels, spades, weeding 
hooks, and tools for tilling the ground, hedge bills, pruning 
hooks. sickles, &c., for cutting grass or sugar cane, axes, 
mallets of iron for blacksmiths, masons, &c. - perton 9 2 9 
Ploughs, harrows, and other ek weer for preparing and 
ing the ground, or for other a — not 
distinguished .. Free 
Printing presses a oe ee Free 
Pumps, common .. . per ton £22 17s. to 5414 0 
Pumps, centrifugal or rotating, ejectors, pulsometers, &c. 
r ton 245 l4s. toT4 6 0 
Fly-wheels and pulleys pay duty separately as articles common, 
not distinguished. 
Steelyards .. - each l4s.7d.to9 0 0 
Stills, boiiers, mills, ‘retorts, * stoves, ‘and similar articles not 
otherwise meutioned— 
Large, for use in agriculture or manufactories .. . Free 
Small, for laboratories .. ad val. 15 > per cent. 
Tools, instruments, and utensils not otherwise © distinguished — 
For arts and sciences .. .. - + perton 34 6 0 
For chemical laboratories = . ad val. 15 per cent. 
For any other purpose . - .. ad val. 48 per cent. 
Vices, fixed or hand, for jewellers, watchmakers, * perton 34 6 0 
Vices, fixed or Land, for ee smiths, &c. .. perton 18 5 6 
Vices, large, with steam motor . 
Weighing machines ~ 


+ perton 18 








+ each as 2d.tols 3 0 


Carriages. 
£s. d. 
Bodies of cabs, carriages, and carts each 18 0 0 
roughams, cabs, calashes, cars, coaches, diligences, omni- 
buses, &c. .. ad ral. 60 per cent. 
Carriages, wagons, and appurtenances as for railroads ad val. 15 per cent. 
Cars, carts, and wagons for carrying merchandise .. ad ral 60 per cent. 


Forks, naves, rims of iron for seal perton 57 3 0 

Frames of carriages = “ah oe: be each 312 0 

Springs for vehicles » +. «- perton 57 3 0 

Wheels for conveyances, over 3i}in. “diameter -. -perpair 1 2 6 
Wheels for conveyances, under 3ljin. diameter .. ..perpair O11 3 

Coal. 
Electric, or prepared for the electric ne - perton 40 0 0 
Mineral and pit, orcoke .. oo ss os Free 


neem and its Alloys. 
Smelted, cast, in bars, filings, tiles, waren in dae rods, 


sheets, with or without ea. os -. perton 2811 6 
Nails, rivets, screws, tenter “ed i Cees ae . perton 68 11 6 
Tubing of every kind ee) ee te - perton 5417 0 
Wire, cables - perton 34 6 0 
Wire, of red, white, or yellow metal. - perton 57 3 0 

Tron and Steel. 
Anchors and grappling irons . perton 11 8 6 
Bolts, including of half-wire - perton 2217 0 
Cables - perton 1417 0 
Door bolts, ‘cased bolts, latches, “and locks for doors « - perton 40 0 0 


Heating apparatus for ‘railways. $ = Free 


Heating apparatus for shops, «ec. | per ton 114 3 
Hinge pins, hinges, &c., for doors and window s. . perton 18 5 6 
Iron, in bars, hoops, Plates, and ne “~ - perton 114 3 
; Iron, filings, common .. ewe Aged ton 514 3 
Iron, ingots or pigs ce bk See oe ae Se Oll 4 
Locks with a singie tun |. : per rton 3611 4 
Locks with two turns, latch, » PUMP, ‘secret, and not otherwise 
mention . ° - perton 1l4 6 0 
Nails, pins, and Yivets . | -. perton ll 8 6 
Pipes or boilers, gas, water, &e. -- perton 411 4 
Plates, galvanised, forroofs .. os -- perton 411 4 
Plates, for manufacture of printing: Presses — - per ton 36515 0 
Plates, not otherwise mentioned .. » a » om 8 Oe 
Safes up to 193in. DR oie ess ee whe ie; eb rek ate each 312 0 
oe Sees each 7 4 0 
te be | ee ee each 14 8 0 
en each 2112 0 
Safes up to 59in. high .. .. .. - « each 29 5 0 
Safes up to 68jin. high .. =" each 36 0 0 
Safes over 68jin. high .. % each 45 0 0 
Ped of iron pay separate d duty. 
Scale beams s wo wo = So 8 S 
Steel, in barsor rods _. ° +. per ton ll 4 
Wheels, pulleys, tackle, and similar articles perton 40 0 0 
Wire, of any quality, es or thick = 2 per ton 14 3 
Wire cordage for ships .. .. ee -. perton ll 8 6 
Wire, galvanised .. . ae . per ton 29 
Lead. 
_ <r 9 lumps, pieces, pigs, scrap, or any other unmanufac- 
red form - perton 8 0 0 
In plates, rolled, sheets, tubes for aqneducts, wire | - perton 1314 3 
eights for clocks, scales, & - +. perton 18 5 6 


Tin, Prince's Metal, Webiaiiies and other Alloys. 
In ashes, bars, beads, pieces, wena, aa, ans, or any 
unmanufactured state. - «- perton ll 8 6 
In tubes for stills, &c. . = - perton 1314 3 
dh it. 
In bars, lumps, pig, scrap, or any raw state.. .. .. perton 8 0 6 
In plates and sheets, plain and prepared, for covering houses 


perton 13 . 5 

In nails, tin-tacks, &c. . a . perton 27 6 

Ecuador.—New atta —A contract has been entered into 
between the Ecuadorian Government and Mr. Wesson for the 
construction of a railway from Ibarra, the chief town of the 
province of Imbabura, to the port of St. Lorenzo, otherwise the 
Pailon, a distance of about 126 miles; the work to be com- 
menced by the 10th of June, 1888, and completed within six 
years from that date. The company will have the right of 
making all it can out of the railway during ninety-nine 
years, on the completion of which its rights will terminate, 
and the railway must be handed over to the Government 
in good working order. Until the termination of the con- 
cession no railway will be allowed to be constructed between 
Ibarra and St. Lorenzo at a less distance than three miles 
from the company’s line. The price of the line per mile 
is fixed at £8046, with the object of calculating the annual 
interest of 6 per cent. to be paid to the company for every 
mile constructed, both hurling ¢ construction and duration of 
the concession. The only source of payment will be a mort- 
gage from the Government of the Customs, pier, and port 
dues of St. Lorenzo, where the company are to construct 
a pier at which all vessels entering the harbour will have 
to load or unload, and also a Custom-house at a cost of £1000. 
The tariff for the use of the pier to be agreed upon by the 
Government and company, and to be revised every ten years. 
Should the railway produce 8 per cent. on the fixed cost, the 
payment of interest, with the Customs, pier, and port dues, will 





cease; and should more than 8 per cent. be produced, the 
surplus to belong to the company. Should the Customs, pier, 
and port dues be not sufficient for the payment of 6 per cent. 
interest, the deficit to be carried on to subsequent years. All 
land required for the construction of the railway, stations, &c., 
if natioual property, will be made over by the Government 
without payment; if private property, the Government will 
expropriate it at the cost of the company. The timber required 
will be taken from the national forests free of cost. All 
materials for the construction of the line and pier will be 
admitted free of duty. Foreign workmen may be introduced. 
Questiuns in dispute to be decided by arbitration. The contract 
not to be made over to any foreign Government or nation; but 


-| it. may be transferred to another company or individual, with 


the same obligations and rights. The line will be of great 
service to the country, as it will be an outlet for the produce of 
Imbabura, one of the most fertile provinces of the Republic. 
The port of St. Lorenzo is close to the Colombian frontier, and 
is said to be the only good harbour between Guayaquil and 
Panama. The railway will be the easiest means of access to 
the Colombian town of Pasto. The establishment of the new 
Custom-house will greatly reduce the amount received in dues 
at Guayaquil, as Ibarra is not more than 105 miles from Quito ; 

for which city, as well as for other towns in the interior, much 
merchandise will be landed at St. Lorenzo. 








THOMAS ELLIOT HARRISON. 





Mr. Tuomas Exxtiot Harrison, Past President of the In- 
stitution of Civil Engineers, and Engineer-in-Chief of the North 
Eastern Railway, died suddenly on Tuesday at his residence 
Whitburn. On Monday he was in Newcastle, and occupied 
with the officials of the railway in connection with arrangements 
made necessary in consequence of the stoppage of the traffic by 
snow, and he was then, he said, “ never better.” On Tuesday, 
however, he did not feel well, and remained at home. He sent 
a message into Newcastle that he would not go to his office, and 
at about twelve o'clock he died in his chair, without any outward 
sigti, through failure of the heart’s action. 

Mr. Harrison was born in Sunderland on the 4th of April, 
1808, and was thus within a few days of eighty years of age. His 
father went from the west of England to engage in the ship- 
ping business at Sunderland. ‘lo the Sunderland district 
his son was always strongly attached, and during nearly 
the whole of his long and eventful career he made it his home. 
Educated at Kepier Grammar School, he relinquished at what 
would now be considered a very early age his scholastic duties, 
and was placed with Messrs. W. and E. Chapman, ot Newcastle, 
as pupil. He proved a most energetic and conscientious pupil. 
He was of powerful frame, and vigorous, decided ways, and was 
sufficiently equipped for independent professional work by 
the time he was twenty years of age to launch upon his career. 
This was in 1828 or 1829, and he immediately left the north for 
London. Thus, in the year that Tredgold wrote his celebrated 
description of the art and profession of the civil engineer, in 
which railways are not mentioned, one of the greatest of the 
railway engineers of England came to London to tind profes- 
sional occupation. His reception in London may be best de- 
scribed in his own words. In his address long years afterwards, 
when he became President of the Institution, he said :— 

“T purpose presently calling attention to the wide fields which 
are developing for the employment of young engineers, in order 
to give encouragement to those who are just entering on their 
professional career, and I say to them, Do not be disheartened 
if you do not at once find employment. In my own case, after 
completing my term of pupilage under the late Mr. W. Chap- 
man, I came to London to seek employment, bringing a letter 
of introduction from that gentleman to Mr. Telford. He 
received me most kindly, and when I had explained the objects of 
my visit, he said, ‘ Young man, you have made a great mistake in 
choosing civil engineering for your profession, and the sooner you 
turn your attention to something else the better, for there are 
very few who rise to eminence, and all the work is centred in 
them, and the rest have little or nothing to do.’ For twelve 
months I was cast down, and thought what he said was only too 
true ; but I then made the acquaintance of my dear friend, the 
late Mr. Robert Stephenson, and was employed by him in taking 
the levels from Wolverton to Rugby, for the first application to 
Parliament for the then London and Birmingham railway. From 
that time I have been constantly and actively employed, and I 
was in June, 1834, nearly forty years ago, only a few months 
before the death of Mr. Telford, elected a member of this Insti- 
tution, and there are now only twenty members on the books 
whose date of election is prior to my own.” 

It must not be supposed, however, that he was idle during the 
twelve months here referred to, for he employed part of it in 
assisting a well-known accountant, and in this way obtained that 
practical insight in book-keeping matters which in later years 
he spoke of as of the greatest value. As above stated, he 
was elected member of the Institution in June, 1834; while 
Telford, who had told him he had better turn from engineering, 
was still President. Amongst those who recommended him as 
a member were John Buddle, J. Jardine, and Thomas Sopwith. 
The Bill for the Londonand Birmingham Railway, which first gave 
him employment in 1830-31, was thrown out, but his advance- 
ment was assured. His next work was the survey of the Stan- 
hope and Tyne Railway, once more under the superintendence 
of Robert Stephenson, and we scarcely need to mention its 
history. On June 16th, 1834, the Royal assent was given to the 
Act 4th and 5th William IV., cap. 57, for making a railway from 
the Hartlepool line, at Morsley, to the Stanhope and Tyne line 
at Usworth. The Stanhope and Tyne line was opened on 
September 10th, 1834, and was thirty-two miles in length. To 
it was afterwards added the Morsley branch above-mentioned, 
which was opened in August, 1838. It was afterwards sold to 
the Brandling Junction Railway Company, and the entire rail- 
way was eventually absorbed into the North-Eastern system. 
The Victoria Bridge, 157ft. high from the foundation, and with 
arches of 240ft. span, renders this a remarkable line. The 
bridge was erected in accordance with plans prepared by Mr. 
Harrison, and the work was executed under his immediate 
superintendence. 

The connection between the young engineer and the Stephen- 
sons was broken only by the death of the latter ; and with Mr. 
Robert Stephenson especially he maintained a warm friendship. 
He enjoyed the fullest confidence of the great railway engineers, 
and was engaged with them in some of their most arduous un- 
dertakings. In the survey of the Newcastle and Carlisle Rail- 
way he was for long engaged, and amongst his work, at various 
times, executed in the north, may be mentioned the Swinton 
and Knottingly line, the York and Doncaster, the Hull and 
Selby, the Tweedmouth and Kelso, the Spennymoor and Bishop 
Auckland branches and connections. The last work of the 
kind which he was engaged in was the Alnwick and Cornhill 





Railway. Scarcely need we mention, amongst the great 
labours of Mr. Harrison, that, conjointly with Robert 
Stephenson, he was engineer for the construction of the 
Newcastle and Berwick and the Newcastle and Darlington 
lines, and that he shares with Stephenson the credit of 
designing and building the high level bridge between New- 
castle and Gateshead. With the construction of the great 
railway arteries of the North came the period of Robert Stephen- 
son’s gradual retirement from railway work in this country, and 
Mr. Harrison then took service with the amalgamated York, 
Newcastle, and Berwick Company as engineer-in-chief. A time 
of serious trouble lay then right in front of the company, and 
it is well known that the firm and straightforward policy advo. 
cated by “ Honest Tom Harrison” contributed materially to the 
extrication of the undertaking from its serious difficulties. In 
February, 1849, the difficulty between the company and Mr, 
George Hudson culminated ina lamentable disclosure of the 
Railway King's dealings with the York, Newcastle, and Berwick 
Railway. For nearly a year matters between the contending 
parties were very tempestuous, and the general crash which 
soon afterwards took place in Mr. Hudson’s affairs was fairly 
foreshadowed; but in January, 1850, a final arrangement 
between them was agreed upon, and the line was left free to 
pursue its own policy. 

On the 31st of July, 1854, the Amalgamation Bill, which 
recited no fewer than sixty-eight Acts of Parliament, received 
the Royal Assent, and the joint undertaking—called afterwards 
the North-Eastern Railway—came into existence with 720 miles 
of line, then the largest held by any company in the kingdom, 
and a capital of about £23,000,000 sterling. At the present 
time the North-Eastern Company owns over 1500 miles of line, 
and its capital exceeds £62,000,000 sterling. The three separate 
companies met for the last time on August 29th, 1854, and 
immediately afterwards they assembled jointly as the directors 
—with Mr. H. S. Thompson as chairman—and shareholders of 
the amalgamated railway. At the separate meeting of the 
York, Newcastle, and Berwick Company, which was held at 
York, a vote of thanks to the officers for their zeal and interest 
in the affairs of the railway was passed, and Mr. Harrison 
returned thanks, on behalf of the staff for the honour. When 
the reorganisation of the three railways in a single concern was 
completed, Mr. Harrison was appointed engineer-in-chief, with 
control over the locomotive department, as well as over the per- 
manent way, and this title and position he continued to hold 
until his decease. 

Mr. Harrison was also consulting engineer for the London and 
South-Western Railway and some Welsh lin s; his London 
practice was considerable, and he had the highest reputation for 
sound and broad judgment in matters engineering and com- 
mercial, and it is said of him that he “was of the true type of 
leaders of men, who command unquestioning confidence, and 
for whom the strongest of friendships are formed by those 
privileged with their intimacy. Not only the directors of the 
North-Eastern Railway, but the engineering staff, trusted in him 
implicitly, and no better tribute than this could be given to his 
professional capacity, for these are, iu all cases, the keenest 
critics, and the most unrelenting ones. In temperament he was 
closely akin to the planning, persevering, methodical type which 
we have seen exemplified in so many eminent engineers born in 
North-Eastern England.” Although he was connected with so 
many railways, docks, and other works it is related that “ one 
of his business peculiarities was the slight use he made, in con- 
ducting a negotiation, of note-taking He had a prodigious 
memory, and to it he was content to remit the custody of bodies 
of facts and figures which others would not have had the courage 
to place in such keeping. But it was his habit of mind, and 
there was in reality no risk in it.” He always took the greatest 
interest in the work of the Institution of Civil Engineers, and 
the index to the “ Proceedings” contains three pages of re‘erences 
to his contributions, or his remarks in the discussions. 

Amongst the great works which he designed and carried into 
execution during his term of office, mention must be made 
of the Jarrow Docks, which were opened on the 17th of Decem- 
ber, 1858. At those docks several improvements in connection 
with the construction of docks and the shipment of coais were 
effected, such as working the machinery for opening the dock 
gates and ballast cranes by hydraulic power. The laden coal 
wagons run from where the engines deposit them to the various 
shipping-spouts, and from there to where they are again 
attached to the engines, by their own gravity, thus avoiding the 
use of shunting engines or horses. Most of these things are 
described in the “ Proceedings” of the Institute of Civil Engi- 
neers. On the evening of the day the water was let 
into the docks, the directors and their friends met in the 
Station Hotel, Newcastle, under the presidency of the 
Earl of Carlisle, when the directors presented Mr. Harrison with 
a valuable service of plate. Mr. Harrison largely introduced 
hydraulic power for working cranes and shunting wagons at 
large railway goods stations, also for the working of large swing 
bridges, and the recently built railway bridge which spans the 
Wear at Sunderland was also designed by him. In 1874 a 
Royal Commission was appointed on railway accidents, of which 
Mr. Harrison was a member. Few men appeared more fre- 
quently before Parliamentary committees concerned with rail- 
way questions, and certainly none commanded a greater measure 
of respect and confidence in regard to the testimony which he 
might furnish, It was Earl Granville who dubbed him 
“Honest Tom,” and the cognomen was considered especially 
well applied by all who had knowledge of him in the com- 
mittee rooms of the House. Scrupulously fair, just, and 
truthful, he was known as a witness whose opinion might pos- 
sibly be wrong, but who would never wilfully mislead or deceive, 
and we cannot better conclude this short notice of one of the 
few remaining of those men who became chiefs in the greatest 
civilising work the world ever knew, than with the following 
from the remarks of Earl Granville in his speech at the annual 
dinner of the Institution in 1874 :—* It would be idle for me to 
talk to you of aman whom you know better than I do, and I 
can only say I have known him nearly a quarter of a century, 
and, happening once to speak of him to one of the most cautious 
of your body (Sir William Cubitt), I said, ‘Am I right in having 
consulted Mr. Harrison?’ Sir William replied, ‘ All I can say is 
that Tom Harrison is one of the soundest and most honest men 
I ever knew.’ ” 








SIX-COUPLED LOCOMOTIVE. 


At the end of last year the Indian Government asked for 
tenders for the supply of a number of metre gauge locomotives. 
One of these engines we illustrate on p. 236. The engraving is 
so clear that no description is necessary. It will be enough to 


say that the engine has cylinders 14in. diameter and a stroke of 
20in. The heating surface in the tubes is 570 square feet; in 
the fire-box, 59 square feet ; total, 629 square feet. The grate 
area is 12 square feet. The wheels are 3ft. 6hin. dameter, and 
the boiler pressure 140 Ib, 
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RAILWAY MATTERS. 


Tur ceremony of admitting the water into the Victoria 
Dock at Bombay, was performed on February 21st by Lady Reay, 
in the presence of His Excellency the Governor, and a large crowd 
of gentlemen interested in the tra:'e of the port. 


Premier GREENWAY, of Manitoba, has been interviewed 
in reference to his statement, at lortage la Prairie, that he had a 
bond fide offer to build the Red River Valley Railway. He said it 
was quite true that he had such at. offer. It was to build a road 
from West Lynne to Portage la I’vairie, the Government to pay a 
small cash bonus and an annual xubsidy for a period of twenty 
years, 


In referring to the St. Cliir tunnel in his report, the 
Canadian Minister of Railways says it will be 5280ft. long, with 
9310ft. under the St. Clair River, and be cylindrical in form and 
20ft. in clear diameter. The greatest depth of water over the 
tunnel will be 404ft., and the least depth 15ft. The middle 
1500ft. of the tunnel will be level, with an ascent in either direction 
of 1 in 50; the total length of the tunnel and its approaches will 
be 15, 150ft. 


Tue Birmingham Town Council, in view of the exces- 
sive railway freights to which the Midland Counties manufacturers 
are now subjected, and the desirability of improved water com- 
munication with the seaboard in competition with the railways, 
have appointed a committee to apply to Parliament either to 
insert clauses in the Railway Rates Bill now before Parliament, or 
to introduce a separate measure, authorising the formation of canal 
trusts, corporations, and other public bodies, 


Mr. Finpway, of the North-Western Railway, lecturing 
to the Royal Engineers at Chatham on the points at which the two 
professions touched, mentioned that three years since arrange 
ments were worked out by which a paper army of 130,000 men 
collected from all points of the compass, was directed upon 
Basildon, in Essex, and the last train of the whole 515 was timed 
to arrive at Chelmsford only forty-five hours and fifty minutes 
after the order was supposed to bave been given by telegraph. 
The time occupied by the railway officials in maturing such 
arrangements is not, of course, included in the forty-five hours. 


Messrs. De Bereve anv Co., Manchester, have had in 
theirhandstheconstruction of about forty bridges for the Hindley and 
Pemberton loop line of the Lancashire and Yorkshire Railway, and 
they are just now putting together at their works a lattice girder 
bridge with a span of 147ft., which is to cross the Spring Branch Col- 
liery line of the London and North-Western Railway, and to carry a 
double line of rails, This is a well designed bridge, and, whilst 
being of very strong construction, has a light and open appearance. 
It is 18ft. deep in the centre, and has a curved top flange, upon 
which I saw in operation a portable multiple dniling machine, 
drilling the holes through the solid plates. The top and bottom 
plates, which are }in., are five in thickness in the centre, and the 
total weight of the bridge will be about 300 tons, 


BripceE accidents are as common on the American lines 
astrains. The following bridge accidents are reported by the 
Engineering News in one week:—On February 26th, the upper 
Rum river trestle, near Anoka, Minn., gave way under a team, the 
ice having forced the piles so far out of place as to let the stringers 
down. On February 28th the abutment of the Beaver Creek 
trestle, near Reynolds, Ga, gave way; trains were flagged. On 
March Ist, a Southern Pacific stock train went through a span of 
the Hondo Creek bridge, thirty miles west of San Antonio, Tex. ; 
two cars fell 60ft. into the creek below. The accident is attributed 
to some timber falling off a previous train and breaking a part of 
the bridge. The bridge was an iron structure of three spans. On 
March 2nd a bridge was washed out at Norris, Ia., on the 
2urlington Cedar Rapids and Northern Railway. To this record 
may be added the following:—The Cuban mail train bound 
southwards from New York on Saturday last broke through a 
trestle bridge, 46ft. high, over the Little Satilla river in Southern 
Georgia. The breaking of an axle caused the first coach to fall 
upon the trestles, which fell into the stream with three Pullman 
coaches, filled with tourists on the way to Florida and Cuba. 
Twenty-five were killed and forty badly injured, while the entire 
train was smashed to pieces, excepting the locomotive, which 
crossed safely, 


Our readers are no doubt aware that a strike is in 
progress on the Burlington and Quincy Railroad, the drivers and 
firemen demanding more pay. The cotnpany states that at a time 
when wages are tending downward enginemen cannot expect more 
pay, unless they are underpaid now in comparison with other 
working men. Below is a statement of the earnings per month of 
enginemen on the C., B. and Q. who worked during the whole 
month, taken from the rolls of November, 1887: 











Engineers. Firemen. 
meen Ne pe 
No. Average No. Average 

men, rate. Dols, men. rate. Dols. 
Chicago division .. .. .. 77 10510 .. 4 55°95 
Galesburg division .. - 11356 .. 77 63°84 
St. Louis division .. .. .. 31 115°29 37 60°63 
Fast Iowa division .. .. .. 26 11069 .. 33 58 22 
Middle Iowa division .. .. 36 126°48 .. 23 76°37 
West Iowa division... .. .. 50 12876 .. 53 72 51 
Average .. .. 11547 62°78 


This means £23 a month for drivers, or say 15s, a day, and for firemen 
£12 14s., or say 8s. 6d. perday. The pay of an English driver is 
about one-half that of the American driver. On the other hand 
living is dearer in the United States than here, but it is not 7s. 6d. 
a day dearer. We fancy the Chicago, Burlington and Quincy Co. 
could easily obtain a number of drivers from this country who would 
gladly accept the terms refused by their American brethren. 


Norutne will surprise the ill-used passengers on some 
parts of the South-Eastern Railway after the admissions in the 
evidence in the case of Churchill v. the South-Eastern Railway 
Company. The plaintiff was seriously injured by falling between 
a carriage and platform owing to there being on this carriage no 
foot-board according to Board of Trade regulations. An inspector 
in the carriage department of the company stated that there were 
thirty-two of these North Kent saloon carriages in their service, 
and there were no steps to them on account of their width, which 
made it impossible to have them, as there would not be room in 
some stations. The carriages had n used for many years—at 
least thirty-six years. He said a carriage would last about forty 
rp with repairs. Lord Coleridge observed that this carriage 

ad nearly reached the end of its railway life. Evidence was 
illustrated by a — executed model, and Lord Coleridge 
said, ‘‘ Just asa matter of curiosity, could you tell me how much 
that model cost the a ?” The witness, however, only knew 
that it was made in the workshops of the company, and, said 
Lord Coleridge, ‘‘paid for by the shareholders—-‘ working expenses’ 
no doubt.” The jury, after a short consultation, returned a verdict 
for the plaintiff—damages £146. Forty years! The inspector's 
experience must be limited to the South-Eastern Railway, or else 
he meant that on that line carriages were made to last forty years. 
The one which has just cost the shareholders not less ents than 
£250, is one of thirty-two, all at least thirty-six years of age, and 
all infringing the Board of Trade regulations. All are different 
from the ordinary stock with foot-boards, and thus all are a source 
of danger to every passenger. What is the use of the Railway 
Department of the rd of Trade and its regulations, and what 
but absolute smash could be expected if these old tottering so- 
called saloons met with a slight collision ? 





NOTES AND MEMORANDA. 


In two recent lectures before the Society of Arts Dr. 
Oliver Lodge gave experimental proof of the superiority of iron 
over copper for lightning conductors. 


Herr O. Biyver points out that liquids, such as natural 
waters, evaporated for analysis over a free yas flame, become con- 
taminated with sulphuric acid from the products of combustion. 


ExpERIMENTS on the relative advantages of different 
covering material for steam pipes, recently made at Saint Denis, 
proved waste silk the most effestual of all non-conducting composi- 
tions, and it is stated that notwithstanding its high price this 
material is greatly used. 


Tue electro-deposition of aluminium has attracted much 
attention since the introduction of the Cowles process. Herman 
Reinhold has proposed the following solution, with which he has 
obtained g but small results: alum 50 parts, water 300 parts, 
aluminium chloride 10 parts. This solution is heated to 20U deg. 
Fah., and after cooling 39 parts of potassic chloride are added. 


Some foreign papers state that a new thermo-electric 
couple having an E.M.F. as high as 0°18 volt, and a resistance as 
low as 0009 ohm, has been constructed by M. Heimel. The import- 
ance of these figures becomes evident when it is pointed out that 
the thermo-electric couple best known in this country, that of 
Clamond, has an F.M.F. of only 0°02 volt with a resistance of 0°02 
ohm. 


In London 2629 births and 1604 deaths were registered 
during last week. Allowing for increase of population, the births 
were 281, and the deaths 292, below the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had increased in the four preceding 
weeks from 20°6 to 23-0, declined last week to 19°5, and was lower 
than in any previous week of this year. 


Tue following are approximately the figures given by 
the Centralblatt fiir Hlectrotechnic as resulting from calculations 
made by M. W. Peukert. The steam engine employed consumed 
about 4 1b. of coal, and the gas engine 1 cubic metre of gas per 
horse-power hour. 1000-Watt hours cost when produced by 
Daniell batteries 2s, 24d.; by Bunsen batteries, 3s. 2d.; by Clamond 
thermo-electric batteries heated by gas, 33s. 4d.; by Clamond 
thermo-electric b. tteries heated by coke, 10}d.; by a dynamo 
machine worked by steam, 24d.; by a dynamo machine worked by 
agas engine, my Of course these values must vary according to 
the price of coal, gas, &c. 


Tue area known as “London over the Border,” to 
which attention was first called by The 7'imes in 1855, on the for- 
mation of the Victoria Docks, lies in the angle of Essex between 
the river Lea and the Thames, and is now probably the greatest 
commercial and manufacturing suburb of London. Fifty years ago 
its population was 30,000; it is now over 300,000, and increases at 
the rate of many thousands a year. It contains the Victoria and 
Albert Docks, the Beckton Gas Works, employing 3000 hands, the 
Great Eastern Railway works at Stratford, and the Tilbury Com- 
pany’s works at Plaistow, the Thames Ironworks at Canning Town, 
and many other factories. 


Aw account of some minera] wax has been given by 
G. Dollfus and S. Meunier in the Compt. Rend. The mineral was 
obtained from Sloboda Rungorska, near Kolomea, in Austrian 
Galicia. It occurs in petroliferous strata, formed of compact non- 
aqueous and non-fossiliferous bluish-grey marls. It has a fibrous 
structure, with a golden-yellow lustre, some samples strongly re- 
sembling crocidolite, whilst others resemble colophony. It melts 
at about 80 deg. ; sp. gr. 0°6. Boiling water does not dissolve it, 
and does not remove any chlorides. When placed in ether, it first 
becomes white and then dissolves, and if the solution is concen- 
trated it deposits long, colourless, monoclinic needles, which act 
strongly on polarised light. It imparts a yellow colour to carbon 
bisulphide, which gradually dissolves a considerable quantity. It 
is less soluble in alcohol, from which it crystallises in nacreous, 
white plates. The mineral has the composition C,H», distils 
without residue, and burns with a very luminous flame. 


At a recent meeting of the Physical Society a paper 
was read ‘‘On the Efficiency of Incandescent Lamps with Direct 
and Alternating Currents,” by Professor W. E. Ayrton, F.R.S., 
and Professor J. Perry, F.R.S. This relates to the question 
whether the “efficiency "—candles per Watt—is greater or less for 
alternating than for direct currents. Experiments made by Messrs. 
Shepherd and Wheatley, two of the students at the Central Insti- 
tution—to whom the authors express their thanks for the valuable 
assistance rendered—show that no appreciable difference can be 
detected when the lamp is.at the same candle-power. In perform- 
ing the experiments three-way switches in connection with gramme 
and Ferranti machines were arranged so that the current through 
the lamp could be quickly changed from direct to alternating, or 
vice versa, adjustable resistances having been previously placed in 
the two circuits to give equal readings on a Cardew voltmeter 
placed as a shunt tothe lamp. The currents were measured by a 
reflecting dynamometer wound with fine wire, in order to make 
the error due to unequal current density over the section negligible. 
The problem has also been investigated from theoretical considera- 
tions, but the results as yet deduced would not lead the authors to 
anticipate the equal efficiency found experimentally. 


WritinG on the art of computation for the purposes of 
science, Mr. Sydney Lupton says:—‘‘It is the present fashion, 
while depreciating our own countrymen, to extol all Germans in 
matters connected with education, and especially to award them 
the palm for patient plodding. It will be some time before a 
German rivals Prof. Adams, and even then there is a height 
beyond, Of all monuments of calculation the value of 7, or the 
number of times the circumference is longer than the diameter of a 


circle, is most astounding. Archimedes found it to be 22, Wolf 
é 


calculated it to 1€ places, Van Ceulen to 35, Machin to 100, Beerens 
de Haan to 250, Richter to 500. But in 1853 Mr. Shanks threw all 
these results into the shade, and excited the admiration even of 
De Morgan by calculating + to 530 places, ‘‘throwing aside as 
an unnoticed chip the 219th power of 9”! Two printers’ errors 
were pointed out by Mr. Jobn Morgan, which Mr. Shanks cor- 
rected from his manuscript, and in 1873 gave a new result to 707 


places. Hence the value of # is known to within 
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exactness which is useless from the inability of the human mind 
to comprehend the figures which express it. Clerk Maxwell pro- 
— possibly in irony, to take the wave-length of a certain 
ight as the universal unit of length. Choosing for this purpose 
about the middle of the violet, a mile would be ex ed by 
60,000 x 63,360 = 3°8 x 10° units nearly. Suppose that Sirius, 
the brightest star in our firmament, has an annual parallax of 
tin., a quantity perceptible, but barely measurable, by our best 
telescopes, the distance of the sun from Sirius is about 5 x 206,265 
x 92,300,000 miles, or 3°5 x 10% units. Assume again that 
Kant’s fanciful conjecture is correct, and that the sun revolves 
round Sirius in a circle the length of which is expressed by 7 x 
103 x wunits. Make the still greater assumption that all our 
measures are correct, and our arithmetic as it ought to be, so that 
the only possible error would be in the evaluation of 7 The 
greatest possible error according to Mr. Shanks’ determination 
would be 5 - : ovr  45-% 1088 of a wave-length of violet light. 
Whatever metaphysicians may say, I think we have here reached, 
if not surpassed, the limits of the human understandiny.” 





MISCELLANEA. 


A BILL has been introduced in the United States House 
of Representatives for the appointment uf a board to direct the 
construction of a ship-canal around the Niagara Falls for the - 
sage of merchant and war vessels from Lake Ontario to Lake Erie. 


Tue old-established engineering and contracting busi- 
ness of Messrs. David Munro and Co. of Melbourne, has been 
converted into a limited company with £1,250,000 capital. The 
portion offered to the public was over applied for before being 
advertised. 


Tue “ Waddle” Ventilating Fan and General Engineer- 
ing Works, put up for sale on the 13th inst., by the trustees of 
the estate of the late Mr. J. R. Waddle, were bought by his 
eldest son, Mr. Hugh Waddle, who has been for some years back 
the manager of them. 


THE proposal to connect Paris with the sea by a canal is 
again being pressed forward. The canal would be through level 
country, and it is thought not to be impossible to make such a water- 
way remunerative. Government assistance is not invoked for the 
project, all that the promoters ask being the right to levy a toll at 
so much per ton. is abstention from demands on the Govern- 
ment is not an habitual thing in France. 


We hear that Mr. Dick has formed his Delta metal 
business into a company in order to enable him to better meet the 
greatly increased demand for his metal. Sir Edward Reed is the 
chairman, and Mr. Charles Cammel!, of the Cyclops Works, 
Sheffield, and Mr. Bond, of Messrs. Vivian, Younger, and Bond, 
are directors of the company. Although the company was 
registered only last week, nearly all the capital at yen required 
has already been subscribed for by users of the Delta metal. 


Tue members of the Geologists’ Association will make 
an excursion to Southampton on Easter Monday and es i 
April 2nd and 3rd, in conjunction with the Hampshire Field Club. 
Director, Mr. W. Whitaker, F.R.S., F.G.S., assisted by Mr. J. 
Starkie Gardner, F.G.8. The object of this excursion will be to 
examine the fine cliff sections of fossiliferous Headon, Barton, and 
Bracklesham beds from Hordwell westward, now made accessible 
by the opening of the new railway to Bournemouth. 


Tue third annual convention of professional and amateur 
photographers will be held at Birmingham on July 23rd next, and 
will extend over one week. The arrangements during the week of 
convention will be similar to those adopted with so much success 
both at Derby and Glasgow. A large and influential local com- 
mittee has been formed to carry out the details of a comprehensive 
scheme of excursions and entertainments. A fully detailed pro- 
gramme will be forwarded to each member as soon as the final 
arrangements are completed. 


A pispatcH from Pittsburg savs:—The Bessemer 
steel mill of Carnegie, Phipps, and Co., at Homestead, will soon be 
a centre of attraction. The heaviest armour plates are to be made 
there. The ingots from which some of the plates are to be made 
will weigh 30,000 Ib., something hitherto unheard of in the history 
of steel manufacture in this country. The ordinary steel ingot 
weighs from 3000 to 6000lb., the latter weight being considered 
very great, though within the lust year ingots have been cast 
weighing over 10,000 lb. The 30,000 lb. ingots at the Bessemer are 
to be each 4ft. square. They will be cast in sand moulds, instead 
of iron, but are made in the mould pit in such a way that the liquid 
steel flows from the melting furnace directly into the mould below. 


Amone the new books announced by Messrs. Crosby 
Lockwood and Son are:—‘‘ Waterworks: being Notes on the 
Storage of Water in Reservoirs, the Construction of Embankments, 
Weirs, Rainfall, Domestic Water Supply, Pumping Engines, Water 
Power, Water-wheels, and Conservancy of Rivers,” by Charles 
Slagg, C.E.; ‘‘The Mechanical Engineer's Office-book,” by Nelson 
Foley; ‘‘ Practical Surveying: a Text-book for Students Preparing 
for Examinations or the Colonies,” by George W. Usiil, 
A.M.I1.C.E.; ‘‘ Granites and our Granite Industries, with numerous 
Illustrations,” by G. F. Harris, F.G.S.; “A Treatise on Metal- 
liferous Minerals and Mining,” by D. C. Davies, F.G.S.; ‘‘The 
Foreign Commercial Correspondent: being Aids to Commercial 
Correspondence.” 


Mr. Tuomas Fiercuer, F.C.S., of Warrington, has . 
made a new gas heating appliance for workshop emergencies, 
which will fuse a hole in a plate of jin. thick wrought iron in a few 
seconds, without preparation, and with apparatus which could be 
carried by a man up a ladder and used in any position. It has 
been pointed out that with such apparatus a burglar-proof safe no 
longer exists, as it is simply a question of minutes to fuse a hole 
large enough for a man to enter in any wrought iron or steel door 
in existence. Chilled iron or steel are powerless to resist the small 
blowpipe Mr. Fletcher uses, which will penetrate thick iron and 
steel plates as readily as ordinary carpenter's tools would penetrate 
wooden doors. The apparatus was devised by Mr. Fletcher for 
works repairs, and is noisy in action; but the apparatus could be 
made silent, and small enough to carry in a hand-bag. 


In 1874 the King of the Belgians instituted an annual 
prize of 25,000f. for the encouragement of the works of the intelli- 
gence. As we recently announced, the prize forming the object of 
international competition in 1893 will be awarded to the best work 
on the means of procuring abundant and cheap drinking water of 
the best quality for large towns, and in particular for Brussels and 
its suburbs, regard being had to the anticipated growth of popu- 


lation. From particulars of this competition it appears that both 
manuscript and printed essays will be admitted to the competition. 
A new 


ition of a printed work cannot take part in the competi- 
tion unless it contains considerable changes and additions which 
have appeared, like the other competing essays, within the period 
of the yy patty in one of the years 1889 to 1892 in- 
clusive. The essays may be written in any one of the following 
languages—French, Flemish, English, German, Italian, and 
Spanish. Those who desire to take part in the competition must 
send their essays, written or printed, before January Ist, 1893, to 
the Minister of Agriculture, Industry, and Public Works, Brussels. 
The essay which obtains the prize must be printed in the course of 
the year following that in which the prize is awarded. The award 
of the competition will be conducted by a jury named by the King, 
and consisting of seven members, three Belgian, and the re- 
mainder foreigners of different nationalities. 


At the Parkes Museum a course will be given of lec- 
tures and demonstrations for the instruction of Sanitary Inspectors 
on Tuesdays and Fridays, at 8 p.m., commencing on April 10th :— 
1. Introductory lecture, ‘‘General History, Princip!es, and Methods 
of Hygiene,” by Mr. A. Wynter Blyth, M.R.C.S. ; April 13th—2, 
‘Ventilation, Measurement of Cubic Space,” &c., by Sir Douglas 
Galton, F.R.S, ; April 17th--3, ‘‘ Water Supply, Drinking Water, 
Pollution of Water,” by Dr. Louis Parkes (Pub. Health Cert. 
Lond.) ; April 20th—4, ‘‘ Drainage and Construction,” by Mr. E. C. 
Robins, F.R.I.B.A.; April 24th—5, ‘‘Sanitary Appliances,” by 
Professor W. H. Corfield, M.A., M.D. ; April 27th—6, ‘‘ Scaveng- 
ing, Disposal of Refuse and Sewage,” by Mr. H. Percy Boulnois, 
M. Inst. C.E. ; May lst—7, ‘Food, including Milk, Sale of Food 
and Drugs Act,” by Mr. Charles E. Cassal, F.C.S. ; May 4—8, ‘‘ Infec- 
tious Diseases and Methods of Disinfection,” by Mr. Shirley F. 
Murphy, M.R.C.S.; May 8th -9, ‘‘General Powers and Duties of 
Inspectors of Nuisances, Method of Inspection,” by Mr. J. F. J. 
Sykes, B.Sc. (Pub. Health), M.B.; May l1th—10, “ Nature of 
Nuisances, including Nuisances the Abatement of which is Difficult,” 
by Mr. J. F. J. Sykes. May 15th—1l, “Sanitary Law—General 
Enactments, Public Health Act, 1875, Model Bye-Laws,” by Dr. 
Charles Kelly, F.R.C.P.; May 18th—12, ‘‘ Metropolitan Acts, 
Bye-Laws of Metropolitan Board of Works,” by Mr. A. Wynter Blyth, 
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BOILER OF THE STEAM YACHT, GRACE DARLING. 
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ENGINES OF THE STEAM YACHT GRACE 
DARLING, 

In our last impression we fully illustrated the fine yacht 
Grace Darling, and we now illustrate her engines and boiler 
above and on page 240. The engines are of the four cylinder 
quadruple expansion tandem type, the diameters of the cylinders 
being 10}in., 14in,, 20in., and 28in. respectively, with a stroke 
of 20in., ILH.P. 360. The small space occupied fore and aft by 
these engines makes them very suitable for yachts where a large 
cabin accommodation is required, The number of working parts 
to be attended to does not exceed that of an ordinary pair of 
engines. In these engines, the whole of the low-pressure 
cylinder and the bottom of the third cylinder are jacketted, the 
drain valve from the jackets being adjusted to keep a 
flow of live steam through the jackets, the waste of which goes 
to heat the feed-water, the temperature of which is kept at 
about 200 deg. All the valves are slide valves and have given 
no trouble, they being so arranged that any one of them can be 
drawn and examined without disturbing any other. When 
the dimensions of the engine are larger than those already 
given the makers fit a piston valve on the high-pressure 
cylinder instead of a slide valve. As will be observed, the 
upper cylinders form the covers for the under cylinders. The 
lower cylinders have hand holes in front to allow of their 
pistons being sighted and the junk ring pins felt without 
disturbing upper cylinders. The only instance where the 
upper cylinder would be disturbed would be when the lower 
pistons require to bedrawn. The packing between the cylinders 
is of the self-adjusting spring metallic type, and will last for 
years without attention. The crank-shaft is 5}in. diameter, 
with cranks at right angles ; it is forged from the best wrought 
iron scrap, and has three bearings 10in. in length. The pro- 
peller shafting is 6in. in diameter. The valve motion is of the 
double bar type, forged from ingot steel and fitted with large 
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adjustable bearings. 


The condenser has 390 square feet of 
cooling surface. 


Airpump .. .. 12in. diameter by 12in. stroke. 
Circulating pump Jin. a y12in. , 
Feed pump .. .. 2}in. 99 by lvin. ss, 
Bilge pump .. 2fin. ” by l2in. _,, 


The propeller is cast solid with three blades, and is 7ft. in 
diameter, with a pitch of 10ft. The heating surface in the boiler 
is 752 square feet, and the grate surface is 27 square feet. The 
furnaces are Purves’ patent. 








SANITARY NEGLECT IN THE EAST. 





Many parts of the East are rendered more unhealthy from 
the want of sanitary arrangements than from heat, locality, and 
situation. If the authorities in these parts are awakened to the 
necessity of cleansing the roads and streets, and providing drain- 
age and water, there would be opened to engineers and contractors 
a large field in carrying out the necessary works. The following 
example, though a bad case, is probably not an extreme one :— 
The once important town of Jeddah on the Red Sea, now chiefly 
known as the landing place of the pilgrims constantly visiting 
Mecca—46,000 last year—and at which there was a serious out- 
break of cholera in 1864, has at length obtained « water supply, 
but in other respects its sanitary state is not improved. Jeddah 
is about forty-five miles from Mecca, has a resident population of 
about 30,000, continuously augmented by pilgrims, the bulk of 
whom belong to the poorer classes, the prevailing temperature 
is a damp heat of 90 deg., and beyond the immediate suburbs 
the country, as far as the foot of the hills—ten miles—is a desert. 
Until recently the scanty supply of water for the inhabitants of 
the town was derived from a few cisterns and wells in the desert 
outside. For years attempts were made to have water brought 


into the town from the adjacent hills, where there existed a 
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plentiful supply in a natural reservoir at a distance to be 
traversed in four hours. For a long time these attempts failed, 
owing to the opposition of the proprietors of the cisterns and 
wells, as they derived a considerable income from the sale of the 
water, which was sold in ordinary seasons at 1d. per pail or 1*14d. 
per gallon, and in seasons of drought at much more. With the 
exception of two slight showers, no rain fell between December, 
1886, and January, 1888. Fortunately, the waterworks begun 
some years previously had been completed, the scheme having at 
length been carried to a successful issue, and public fountains 
are erected in various parts of the town for the gratuitous 
supply of water to the inhabitants. The quality of the water is 
excellent, and it is hoped that some improvement may be looked 
for on the general unhealthiness of the town; but before this 
can take place much more will have to be done. There is no 
system of drainage. A large cesspool is constructed in the 
foundations of all houses when being built. This cesspool when 
full is emptied by the simple method of digging a big hole before 
the door and transferring the contents thereto. The repetition 
of this practice has converted Jeddah into a mighty cesspool, 
which, added to the absence of sanitary precautions generally, 
excessive heat, and scarcity of water, sufficiently accounts for 
the great mortality from fever, causing it to be the most 
unhealthy town on the Red Sea. 








SoutH KEnsincTon MusguM.—Visitors during the week ending 
March 17th, 1888:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.: Museum, 10,007; mercantile marine, 
Indian section, and other collections, 3518. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 5 p.m.: 
Museum, 914; mercantile marine, Indian section, and other col- 
—— free, 2594. aga se Average of corresponding week 
in former y 15,410. Total from the opening of the Museur 
26,310,2342 410 e opening of the M ’ 
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LETTERS TO THE EDITOR. diameter. The system of suspension makes matters worse, as the 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 


ESTRADE’S HIGH-SPEED LOCOMOTIVE. 

Sir,—I am afraid that the description of Estrade’s high-speed 
locomotive will disappoint many of those who, like me, had already 
known for some time that such an engine was in existence. The 
outward appearance of this engine, which I cannot consider as 





| springs are above the axles. 


The steam room capacity is very 
largely reduced ; priming will occur in a large measure in spite of 
the steps taken to avoid it—see the above-mentioned patent. It 


| seems highly dangerous to give lateral play to the leading axle of 


an express engine when the leading wheels are coupled, especially 


| if the shifting of the axle takes place when the crosshead exerts 
| the maximum pressure on the slide bar and thus decreases the load 


elegant, shows at once that we have there an exaggeration of the | 


French locomotive practice. 
improvements worth mentioning. The only novelty of this system 
is the double suspension of the engine on springs. As the data 
given were too few, I referred to the patent taken in this country 
by M. Auguste Estrade in 1881. According to this specification 
the arrangement was designed for the purpose of obtaining (1) a 
lower position of the centre of gravity, (2) an increase of speed, 


sion on springs. It is very doubtful whether an increased speed 
will be attained. It is intended to run trains at a speed of seventy- 
five miles an hour with this locomotive, but the arrangements 
adopted to secure this end are of a questionable utility. 

First of all, it was proved that, after all, engines having a boiler 
the centre line of which lies at a somewhat great height above 
the rails, run steadier than many in which the same centre line is 
much lower. This is a fact which a close practical observation 

rmitted me to verify on various engines. Secondly, it is note- 
worthy that large wheel diameters have been tried before now on 
the French railways. In 1855 there was at the Paris International 
Exhibition an engine called ‘L’Aigle,” which had four coupled 
wheels of a very large diameter. This engine proved a failure, 
just the same as the “‘Cornwall” has done on the Londen and 
North-Western Railway. The cause of these failures is attribable 
to a want of adhesion, and also to the low piston speed, which did 
not give a sufficient number of exhausts to create the necessary 
draught for the fire. i 
steam is not powerful enough for the work to be done. Such a fear 


The engine presents outwardly no | 


on one end of the axle; this occurring more especially when the 
engine enters a curve. a 

Express engines with front coupled wheels have been used on the 
French railways for more than twenty years. The Chemin de fer 


| du Nord has a great number of these engines, built bythe Ateliers 


de Fives-Lille and Société Alsacienne de Construction Mécaniques. 


| The appearance of these engines, which are, of course, inside 
| eylinder engines, is similar to that of those built recently by Mr. 
| W. Adams for the London and South-Western Railway, and by 


| country. 


(3) a smoother motion of the engine by means of a double suspen Mr. Stroudley for the London, Brighton, and South Coast Railway. 


In conclusion, I would say that Estrade locomotives present 
none of these features which should distinguish the high-speed 
locomotive as it should be built and is actually built in this 
The locomotive built according to Estrade’s patent 


| present really no novel feature save the double suspension, but I 


must add that now-a-days most engines run very smoothly owing to 
judicious arrang t of the usual form of springs. I therefore 





a 
| fear that the engine under consideration will never attain the 


| speed it is intended for, but only give results that are obtained 


more economically with our four-coupled bogie express carrying a 
load of about thirty tons on the coupled axles. It will be interest- 


| ing to compare the performance of Estrade’s engine with the new 
| express engines—single and coupled -built by Mr. S. W. Johnson 


| for the fast traffic of the Midland Railway. 


It may be that in this case the generation of | 


may be entertained as long as trials have not shown that the speed | 


of the piston is high enough, and the distribution of steam well 
proportioned. 

It is also doubtful whether the dimensions of the cylinders are 
sufficient for the work to be performed and the economical working 
of steam. The absence of data on this matter do not permit one 
to answer this question. As for the co-efficient of adhesion, it is 
decidedly too small. I think that one-fifth ought to be the co- 


The latter are indis- 

putably built on sound principles which a long daily practice has 

sanctioned. E. GoBerT, 
50, Vine-street, Liverpool, March 14th. 





CERTIFICATES FOR ENGINEMEN. 


Sir,—I beg leave to draw your attention to the fact that a 
‘* Boiler Bill” has been referred toa Select Committee of the House 


| of Lords, and no doubt the result will be that some steps will be 
| taken in order to secure better and safer working of, steam boilers. 


efficient taken into consideration when establishing the dimensions | 


of engines. In other words, the maximum admission should corre- 
spond to a tractive power equal to one-fifth of the adhesive weight. 
It seems strange that the adhesion increases with the speed. I 
never heard of this before. 
important in the case of express engines. Adhesion is a limit 
below which the tractive power is maintained. It is only taken 
into consideration when calculating the maximum power the engine 
has to exert at starting. 

Perhaps the part of this engine which is most open to criticism is 
the arrangement of the wheels and mechanism. We know now 
that an essential condition of steadiness at high s s isa long 
wheel base—not necessarily a rigid one. Most English express 
engines are now built with bogies, which I consider more practical 
than the application of devices controlling the transverse play of 
a leading axle. In express engines the position of the nt om ers 
plays a great part. Theoretically, the best arrangement consists 
in placing the cylinder inside the frames and locating the leading 
axle as near the cylinders as practicable. The express “insides ” 
of the Great Northern Railway bave the leading axle below the 
cylinders; this arrangement is certainly the best that can bedesigned. 
The bogie properly designed fulfils these conditions. If we now 
turn back to Estrade’s locomotive, we find that the cylinders are 
overhanging and that the middle of the stroke of the crosshead 
is in the neighbourhood of the centre of the leading axle. This 
coincidence is an element of perturbation which the arrangement 
of the springs may, perhaps, mitigate to a certain extent; but 
this is a mere supposition, which I could not justify. 

Considering the width of the gauge and the diameter of the 
wheels, it will be seen that the boiler must have necessarily a small 


Everyone who has practical experience with steam boilers, and their 
mode of management, will agree that it is very desirable we should 
try by some means to reduce boiler explosions to a minimum, and 
specially so, seeing that the majority of explosions are due to 
circumstances over which we should have full control. A very 


| cursory view of the facts, as revealed by a coroner's inquiry, show 


The question of adhesion is not so | 





they generally occur through the gross ignorance of the attendants, 
When it is considered what multitudes of men, women, and even 
children are daily employed near and even over boilers—huge 
instruments of force—it is only reasonable to expect that some 
kind of legislation should exist to act asa shield of protection ; 
and if we regard life as being a sacred gift, and shudder 
at the thought of anyone, however humble their sphere may be, 
being cut off in the heyday of their career, we should join in one 
voice against any and every system that savours of indifference as 
to the efficiency of the means for the proper protection of those 
whose calling places them in positions of danger, against which 
they are utterly powerless to protect themselves. It is sometimes 
stated from platforms that we are a practical people, and in some 
things we are eminently so; and we are also a cool, indifferent, 
and apathetic people, and attend more to some ‘‘hobby” cry than 
to the voice of a universal need. 

We legislate to prosecute a man for smoke nuisance ; to prose- 
cute a lad for robbing a tom-tit’s nest; to protect rabbits, hares, 
and fish, and we fine an employer for allowing his workwomen to 
work their dinner-hour ; and allow railway companies to work some 
men to most ungodly hours; we send to gaol the man who sleeps 
in a rick of clean straw, not because there is a ‘‘plank” provided 
in the workhouse, but to protect the rick. We read of dreadful 
boiler explosions, attended with loss of life through the men in 


charge of those boilers not having sufficient practical experience to 
know when the bottoms were worn out, and all we hear of it 
afterwards is that a country jury considered it could not 
be foreseen, and was, therefore, “accidental.” 


We read of 4 





fearful railway collision, by which two score or more of jolly 
healthy men and women are turned into corpses in the 


twink of an eye, and their happy homes broken up for ever, to sa 
nothing about the broken Ae of the survivors ¢ and all we And 
of it now is that the chairman of the railway has bargained to pay 
so much per corpse according to value, and fight out in a 
court of law the price to be paid to a poor survivor whose 
cranium is held together by wire, blessed with a glass eye for 
life, and only one leg which he can call his own. Yes, we are a 
practical people. According to Act of Parliament 5 and 6 Victoria, 
cap. 55, sec. 17, a railway servant can be locked up for two 
months for geen maliciously, or neligently doing any act 
whereby the life or limb of any passenger shall or might be injured 
or endangered, But a railway magnate can defy and treat with 
contempt the laws passed by our statesmen and tea of Parlia- 
ment, and no one appears to take the matter up, because no one 
of any great importance has been killed. As soon as the vertebrae of 
a bishop is fractured, and he lies on his back with the motor nerves 
of one side paralysed, we shall have the lords spiritual and tem- 
poral investigating the powers of the Board of Trade, and recom- 
mending another Royal Commission on continuous brakes, 
How do we account for this apparent anomaly in the laws of this 
nation! Not because we are a ‘a rer people, but because our 
representative system is radically defective. We want more class 
representation. 

hat I desire to say respecting the ‘‘ Boiler Bill” is that if it 
stops at Government inspection of boilers I am afraid it will not 
prevent boiler explosions, and reduce the misery that accompanies 
such disasters. I may buy a first-class horse, and get a respectable 
veterinary surgeon to go with me, but if my precaution stops there 
and I employ a man to look after the horse who knows really next 
to nothing about horses, he may hang the horse the first night 
by using a short halter ; be will not at all events know anything of 
the diseases pertaining to the equine race. It is thought . many 
steam users that all has been done if their boiler is the best that 
can be procured in their neighbourhood and set to the approval of 
a bricklayer ; and it is taken for granted such a boiler will last for 
years, under the idea that a new boiler will not explode unless the 
feed is neglected. But we have the fact of almost new boilers 
exploding through corrosion, which not one attendant in one 
thousand knows anything about, and therefore never looks for it. 
It is curious to note how every other side of a man’s character and 
capacity is inquired into, as to his fitness to have charge of a 
boiler, while no mention is made as to his knowledge of boiler con- 
struction, setting of boilers, and the maladies pertaining to boilers. 
Periodical examination by a boiler insurance company is certainly 
a safeguard ; but not even this, nor any ingenious mechanical 
arrangement, can supply the place of a man who has put his heart 
into his duties. What has ha pew to bring the question of a 
‘*Boiler Bill” into the House a rds? Not vee made boilers, for 
the records of explosions from this source are very rare indeed ; but 
the movement shows the gravity of the subject. The question 
before their lordships is, What has been the main cause of boiler 
explosions? A full and comprehensive answer to this plain question 
is to be found in Mr. Marten’s, C.E., book on ‘‘ Boiler Explosions,” 
published by Messrs. Spon and Sons, London. 

Standeford, March 2nd. MICHAEL REYNOLDs, 





GRADUAL REDUCTION MILLING—-PNEUMATIC BREAK SORTING, 


Sir,—In your Fleur Milling article this week reference is made 
to a recent controversy in the milling papers as to who first devised 
pneumatic break sorting for aaea reduction milling; and in 
connection therewith is what purports to be a description of my 
invention of 1883—No. 266—so that you will doubtless be kind 
enough to accord me space for one or two observations, I am 
aware that a similar abridgment of the patent in question has been 
recently published in the Miller, and though I could have wished 
for a more pertinent selection, it is of less moment in that paper 
where my invention has been previously described, whilst, in Tae 
ENGINEER, with a different class of readers, I am not aware that 
that isso. I find no fault with Mr. Little because of this, as it is 
no uncommon belief that all I did in 1883 was to place an aspi- 
rating device on the top of a roller mill without regard to separation 
or distribution to other break rolls, and that aspiration of the 
breaks was ‘‘old as the hills,” &c. Mr. Little also seems to think 
I must have borrowed the notion from the potteries, but unfortu- 
nately my ignorance of potteries is so complete I did not know 
they used air currents at all until he elucidated the matter. The 
conclusion I have arrived at is that he also has fallen into the error 
of supposing my invention was nothing more than an aspiration of 
the breaks—as commonly understood—which consists in exhausting 
the light beeswing bran at each break, and was practised long 
before the date of my patent. 

Although the illustration you present shows that intermediate 

roducts were obtained, these fall into the receiving hopper below, 
eading to the supposition that the separation—save for the 
removal of wing bran—was superfluous. That is a very superficial 
view, as it is so conducted with a distinct purpose, and would have 
been made more clear by a description of Fig. 7 in the Blue-book. 
I may say in addition it is shown, and was optional to me, to dis- 
charge these products outside, conveying them in any other manner 
I thought fit to the point [ desired—a mere matter of detail. 

I am possibly the least likely of anyone to overlook the previous 
separation necessary before aspirating the breaks, yet some have 
set separation down as the difference between mine and the 
method said to be devised by Messrs. Carterand Zimmer. I 
obtained a previous patent to the one under discussion for more 
direct separation of break produce. This was in 1880—No. 1319— 
in which in some cases the scalping was performed with sieves in 
an enclosed casing. I ought to say, so far as the breaks here were 
concerned, there was no pneumatic separation, but there was a 
division made by the sieves into several sizes, and the tails of the 
top sieve were the breakings passed on to the next reduction. 
Later, I improved on this by sending forward the tails of the second 
sieve—where two pair of mills with divided feed were used—and 
in that case the nd on each side were adjusted and corrugations 
adapted to each of the two sorts. 

So far I had grasped the utility of feeding a more uniform pro- 
duct to rolls, and that accomplishment, I conceived, meant fewer 
reductions than by the ordinary plan, as well as less break flour. 
These ideas languished for other reasons than their futility; but 
they were the forerunners of the pneumatic sorting system. My 
first conception in this direction—which is outlined but meagrely 
on page 2 of my provisional specification of 1883—I jotted down 
some time previous to the date of patent. I did Fr. beyond a 
plan of it, and dropped it in my “‘final.” It consis in the first 
instance of a roller mill mounted over the sieves of a gravit 
purifier—the sieves being enclosed—the top one clothed wit 
40-wire was the scalper, and its tails, delivered on the second sieve, 
were assorted into three or four purifier sections. Obviously, the 
last and coarsest of these was for the next break, so I 
another machine of the kind under and repeated this three or more 
times. Each purifier section was to produce une heavy and one 
lighter sort, bran being discharged outside. I conveyed these 
lighter sorts to the head of the scalping sieve next beneath. The 
clean and heavy from some purifier sections I dealt with as desired. 
The heavy of the tails section was the next break, and soon. Here 
was a re-cleaning process for the lighter sorts, weeding out the grits 
as they passed along and discharging them to the break rolls of later 
reductions. I am not sure there is not good in this scheme yet. 
I simply describe it to show how it led up to the plan of mine you 
have in part described, which, being more simple and in accordance 
with recognised notions of the milling machinery in use, caused me 
to abandon the other in favour of it. " 

There are frequent references to separating and sizing machinery 
in my patent of 1883. In the description of Fig. 7 is shown how 
the aspirating roller mills are worked in conjunction with the 
scalpers, Approximately good sizing can be obtained with a series 
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of scalpers without the aid of tail sheets, by those who know how 
to do it; and it is owe ad these scalpers when used along with 
the aspirators that distribution of material is effected to the 
different break rolls. This latter is the prime object of Messrs, 
Carter and Zimmer's scheme, requiring a number of conveyors to 
effect the distribution. Mr. Little considers it to be an improvement 
on mine. In practice I hope itis. I do not question their ability 
to carry out a scheme of milling ina most creditable manner, but I 
am rebutting the claim set forth by Mr, Carter that they are the 
first inventors of this method of break assortment, Even in the 
manner of distribution adopted by them, Mr. Little may see they 
have been ee: for after describing one breaking process— 
page 6 of my 188: Blue-book—in reference to the grits or inter- 
mediate products blown aside, I remark :—‘‘ These grits are con- 
ducted to a subsequent stage, or through the receiving hopper pass 
with the crushed material to a subsequent stage in the order 
described. Here the crushing surfaces of the machines grow closer 
and closer together. Thus the material gets redu with the 
broken grain and freed from its bran, the whole forming an auto- 
matic and ical arrang t for reducing grain to semolina 
and flour, and saving the expense of additional separate roller mills 
or machines now used for bleaching and loosening the semolina 
from these grits.” Whichever of these methods be right, I submit 
{ have shown that I saw the road to both. 

It is clear I had the deliberate intention of sorting the breaks 
and distributing the smaller breakings to rolls more closely adjusted 
in the break system, having finer corrugations as described in 
Fig. 7 of my 1883 Blue-book. 

I have shown it was optional to me to discharge intermediate 

roducts outside my aspirators, and when so discharged they can 
7 conducted to a later stage of the breaking process. 

To arrive, therefore, at my clearly defined object, is it not obvious 
the alternative would be to adopt as many conveyors as Messrs, 
Carter and Zinmer do, and make the several separations in the 
purifiers or aspirators! Their adoption of this alternative does 
not appear to me to constitute an invention in any sense new. I 
set it down as one of the singular coincidences of invention, though 
I cannot but feel oc they were not acquainted with what 
had gone before. thank you in advance for according me 
space for this. Wm. H. WILLIAMSON, 

10, Sunderland-road, Bradford, March 10th. 








FREE TRADE AND NO TRADE, 


Sm,—In his letter in your issue of the 2nd inst. Mr. Benson 
considers he has made a point against me by saying that I propose 
to raise the price of home produce to home consumers, in order 
that we may sell cheaply and at a loss abroad, and thus enrich the 
nation. In speaking of high prices at home to be obtained by Pro- 
tection, I was quoting the free traders’ report on the Royal Com- 
mission ; but they did not speak, and certainly I did not, of 
Protectionist countries se'ling at a loss abroad, although they spoke 
of surplus productions underselling ours, leaving it to be inferred 
that these surplus productions might be sold under cost. Free 
traders will no doubt believe that foreign nations persistently and 
continuously produce more than they require in order to sell the 
surplus at a loss; that they do so in some cases, notably in the 
case of sugar, is apparent, but they do so in order to foster certain 
industries, and their object fulfilled, they will doso no longer. To 
believe that they do so in all cases would be as intelligent as on 
comparing one of our export price-lists with one for the home 
trade, to believe that similar results are brought about by free 
trade. 

In regard to high prices I was quoting, although not being a 
believer in the cheap loaf, I can contemplate higher prices calmly, 
and can imagine that by raising some of our revenue from foreign 
nations we might relieve our people from taxation, and enable them 
to pay each other higher prices for labour, without much suffering. 
Supposing this labour might be more efficiently employed in pro- 
ducing certain goods for export, there would bea waste of energy. 
But we have to deal with the fact that other nations deter their 
people from employing us; and the question is, are we to keep 
great numbers of our people idle, or should the Government put on 
such import duties as would persuade them to employ one another} 

Not being a capitalist, Iam unable to employ others to do for 
for me that which I can do for myself, however inefticiently, 
unless I can employ my time with greater efficiency in some re- 
munerative occupaticn. If I am simply freed for other industries, 
as Mr. Giffen so cleverly describes the position of those out of 
employment, I cannot employ others. This is very palpably clear 
to me as regards my individual position, and I cannot see that the 
position is altered because there are a great number of persons in 
the country similary situated. 

I expect that Mr. Benson will meet me with the assertion that 
by taxing imports we should restrict exports; but this is a doctrine 
which is disproved by all experience, as the ratio of exports to 
imports is a continually varying quantity, and it has always 
happened that the times of greatest prosperity in this country have 
been those in which the ratio of exports to imports has been 
largest, although the volume of trade has been considerably less 
than at the present time. 

As to the necessity for our adopting the longer hours and low 
wages of Germany, the Royal Commission do not recommend it, 
as the evidence before them tended to show that the efficiency of 
British labour under existing conditions compared favourably with 
the labour of other countries. 

I should like before concluding to say that the manner in which 
I propose to make other countries contribute towards our revenue 
is by ad valorem duties on all imports, and free traders admit that 
they would thus be made to do so. If they did not pay the whole 
duty, our working classes would be compensated for the tax on the 
silk dresses of their wives by the reduction of the taxes on their tea 
and tobacco, JOHN Brett, 

Hounslow, March 13th. 


Str,—I quite feel with Mr. Fowler as regards Mill, much of 
which is neither interesting nor convincing to me. The only 
recent English book that I know which is able as an historical 
treatment of the subject he raised in his first letter, is Thorold 
Rogers’ ‘‘ Six Centuries of Work and Wages;” and I should like to 
draw attention here to his conclusion that, as a matter of history, 
high prices have gone with low wages, and the reverse. In this 
book we have most ably presented the other side of the picture of 
agricultural depression set forth by Mr. Bulstrode; it is one of 
high rents and pauper labourers. 

The American war was no convenient omission, as ‘‘X.” sug- 
gests. It is a very striking example of disaster caused by restricted 


imports, 

The table of exports per head quoted by Mr. Fowler cannot 
supply the information he requires. At the outset, the position of 
Belgium at the head of it is due to the fact that Antwerp is the 
port by which the commerce of large parts of Central Europe 
passes to the sea, so that less than one-third of the total exports 
are home produce. 

In his concluding question he takes us back to the old starting 
point, and really I cannot see how the discussion is to do good if 
every point started is dropped till another is started, and then 
again taken up. But since, Sir, you have printed his question, 
you may think it worth while printing the answer once more. For 
the year 1886 total imports were £349 million value ; exports, 268. 
This is a very different ratio from at least double. Of these 
imports, we learn from the income-tax returns that £70,000,006 
represents the interest upon foreign and colonial investments, 
leaving only £11,000,000, out of which the whole cost of our ship- 
ping engaged in foreign trade has to be defrayed, besides such 
items as Indian Government remittances and American contri- 
butions to Ireland, said to be reck d in millions ; so that asa 
matter of fact and figures, without any inferences as totheir desira- 
bility or to their relation to tariff questions, one is not surprised to 








find on reference to Stock Exchange records that not only did our 
exports for that year pay for all imports beyond those sent in dis- 
charge of previous indebtedness, but that during the year the 
indebtedness of the outside world to this country was increased by 
many millions, 

Some of the figures Mr. Bulstrode supplies are certainly interest- 
ing. May I ask him to supplement them by stating how many of 
the disused mills were windmills and such small fry, and what 
relation the capacity of the mills still running bears to that of the 
larger number in 1879 ? W. A. S. BENSON. 

Kensington, March 19th. 


TIDAL ESTUARIES AND THE BAR OF THE MERSEY. 


Sir,—In his last letter ‘‘ J. W.” says his object was to prove that 
the tidal wave is not force, but the result of force ; yet he does not 
say by what force it is produced. When I suggest it is produced 
by the tide, and that the tide is, pure and simple, force, he politely 
says ‘‘that is nonsense.” Again I ask ‘‘ J, W.” what is the force 
which, in his opinion, produces the tidal wave? and whence is 
derived the water which appears to flow into the Irish Sea? Until 
he answers these two questions explicitly itis useless to prolong the 
discussion. 

‘©J. W.” says, “I own that high water at Warrington is only 
owing to the height of the water between that place and Liverpool.” 
What does he mean? High water at Warrington appears to me 
as much due to the tidal wave as at any other place. ‘J. W.” 
quotes Admiral Beechey, but not wit perfect accuracy, and 
apparently does not at all grasp the admiral’s meaning. As at one 
time I was in frequent correspondence with Admiral Beechey, he 
may accept my statement that Beechey’s writings require to be very 
carefully considered before a reader can be quite certain he has 
got hold of the meaning. The quotation from Beechey should 
read as follows, according to the paper printed in the ‘‘ Philosophi- 
cal Transactions, 1848.” The paper was read on 29th March in that 
year. ‘‘The observations have shown that, notwithstanding the 
variety of times of high water throughout the channel, the turn of 
the stream is simultaneous; that the northern and southern 
streams in both channels commence and end in all parts—practi- 
cally speaking—at the same time, and that time happens to 
correspond with the time of high and low water on the shore at 
Morecambe Bay, an estuary rendered remarkable as being the 
point where the opposite tides, coming round the extremities of 
Ireland, finally meet. So that it is necessary only to know the 
times of high and low water at Morecambe Bay to determine the 
hour when the stream of either tide will commence or terminate.” 
In other words, as in a few lines further he says, that whilst it is 
high water at one end of the channel it is low water at the other, 
the same stream makes bLigh and low water at the same time, 
Beechey wrote forty years ago, and some of his conclusions are 
open to modification. ‘‘J. W.” seems to think Beechey intended 
tosay that the turn of the stream was simultaneous at all the inter- 
mediate stations, as well as at each end, though a reference to 
the Admiralty Tables would show him such an interpretation 
would not agree with facts. Besides, Beechey goes on to say 
“that during the first half of the flowing and the last 
half of the ebbing tide wave the stream in the south channel 
runs in a contrary direction to the wave, and goes up an ascent 
of about one foot in four and a-half miles.” Of this he gives an 
illustration on Plate IV. 

If ‘‘ J. W.” will be at the pains to understand Admiral Beechey 
and me, he will see that I do not flatly contradict the admiral, but, 
on the contrary, adopt his facts almost in their entirety. 

I think it must be clear to your readers that unless “J. W.” 
and I can agree upon our premises, further discussion will be 
worse than useless. JOSEPH BOULT. 

Liverpvol, March 17th. 





CEMENT CONCRETE, 


Sir, —As a constant reader of your paper for at least thirty 
years, I venture to trouble you for the first time with a protest 
against the assumption in your leading article of the 16th inst.—on 
the deterioration of cement in tropical climates—that ‘‘ none of our 
readers, we should say, would condemn the proportion in which 
the concrete was mixed.” The proportion referred to is ‘‘ stone two 
and a-half, sand three and a-half, cement one;’ and although I 
have seen many descriptions of concrete for important public 
works which, in my opinion, were inappropriate or injudicious, I 
have never seen one so glaringly wrong as the one above quoted. 

It must be admitted that the strength of concrete depends upon 
the strength of the mortar, i.¢., the mixture of cement and sand, 
the stones or gravel corresponding with the bricks or rubble stones 
—in a built mass—which are separated and held together by the 
mortar. 

Now, if an engineer were to specify a wall or mass of brick or 
rubble stonework in which the relative proportions of the mortar 
and the bricks or rubble stones were to be as 44 to 24, and further, 
if it were seen that in order to produce such an anomalous propor- 
tion or disproportion, he had reduced the mortar to less than one- 
half of the strength possible from the quantity of cement used in 
the whole mass, [ question whether you would consider him fit for 
much more work. Yet, Sir, he would be only adopting the pro- 
portion that ‘“‘none of our readers, we should say, would 
condemn.” 

I would write more, but accept your suggestion not to influence 
or prejudice a case sub judice. may, however, mention, as it is 
published elsewhere, that, in my opinion, the approximate proper 
proportions for concrete when cement forms one-seventh of the whole 
materials should be—cement 1, sand 14, gravel or stones 43, 
subject to slight variations according to the fineness or coarseness 
of the sand and the varying sizes of the stones or gravel. 

PHILIP J. MESSENT, 
Engineer to Tyne Improvement Commission. 

Tynemouth, March 17th. 





THE R.A.S.E, ENGINE TRIALS, 


S1r,—I am very glad to acknowledge that in ‘‘R. A. S.’s” further 
reply there is nothing to take exception to. I have only a word or 
two to say, which shall be as far as possible without controversy. 

I am not at all likely to enter on the arithmetical calculation to 
which “R. A. S.” invites me, not that it is difficult, but only 
because it is useless, It never occurred to me that anyone wanted 
to calculate what can easily be measured by a spring balance. 
Further, if I were inclined to calculate, I should want sufficient 
data. The cofficient of friction of the blocks and pulley probably 
varies in different cases from 0°001 to 0°1, and I should want to 
know the coefficient of friction of the imaginary brake. The weight 
of the strap and its stiffness also require to be known, as they 
modify the distribution of the tension. 

“R.A. 8.” is welcome to ‘: advantage he can get out of the 
small periodic oscillations of the brake strap, due to inequalities 
of lubrication and similar causes. It is usual and right in con- 
sidering the resultant action of a machine to ignore such periodic 
oscillations, the lift and fall balancing. Such oscillations become 
smaller as the brake is better constructed, and would vanish if tiie 
brake acted quite perfectly. I fail therefore to see in what way 
they prove that the brake action is dynamic or invalidate the 
equation of moments, W. C. Unwin. 

March 19th. 





INDICATOR DIAGRAMS, 


Sir, —I beg to state, in reply to my critic, Mr. Turner, concerning 
cross diagrams, that no mistake has been made in the placing of 
the pin on the crank-shaft end for actuating the lever. I will 
prove this as briefly as possible by the following :—In the older 
method of diagram a most important change in the position of the 
slide valve takes place with comparatively little or no motion of 


the indicator barrel. The newer method gives a maximum 

to the barrel for the top and bottom centres of the crank, thereby 
‘showing with a greater length of diagram and considerably greater 
truth the working of the valve at the above points. 

Now I ask Mr. Turner to imagine—in a direct-acting engine— 
what sort of a diagram he would have by placing the pin at a right 
angle to the crank? It needs no close inspection to see that it 
would resemble the older method. Or let him make the experiment, 
as I have often done; he will then find that the pin in ‘‘line with 
the crank ” is its correct position to produce a cross diagram. He 
may also test the accuracy of the same by raising or lowering the 
slide valve from off its correct setting and taking the two forms of 
diagrams under these varied circumstances, This isa very interest- 
ing and instructive experiment ; and as regards the locating of 
those points referred to by Mr. Turner, I own to inadvertence in 
marking the sketches, and apologise for any misleading that might 
have been caused through the same. 

A reference to my previous letter might show that I am alive to 
the rotary action of the pin on the lever and disregard the ends of 
such diagrams; discussing only those parts in the neighbourhood 
of the perpendicular which represents the top and bottom centre of 
the crank. 

Concluding, I must express regret at my critic’s adverse comment 
at so early a stage of inquiry; and more especially when he, 
seemingly, has but a vague idea of the application of the indicator 
to produce a cross diagram. Jas. W. Beck. 

Cardiff, March 17th. 





Sir,—I wonder Mr. Beck did not adopt the good old plan of 
shifting the indicator cord to the valve spindle to test action of 
valve. It can be quickly done, and no special gear is required. 
The four critical points are then got perpendicular to the atmo- 
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spheric line, and can be afterwards transferred to the ordinary 

diagram, giving an accurate diagnosis of the working—as per dia- 

gram enclosed. W. S. 
Liverpool, March 20th. 


HYDRAULIC BALANCE LIFTS. 


Srr,—Questions of patent right and priority of invention are 
usually of little general interest, but I am obliged to take:some 
notice of Mr. Gibson’s last letter to you. Mr. Gibson was, I'bélieve, 
strictly accurate in his first statement ; moreover, I was the first to 
give the lifts, referred to by him, their distinctive name. All of 
those at present in use contain the essential features of my inven- 
tion. The success of the system being proved during several years, 
Mr. Chatwood, with insufficient knowledge and experience, now 
seeks to establish a prior claim, not by the recognised method of 
prosecuting an action at law, for which every facility would be 
given him by my licensees, but by the issue of advertisements, 
circulars, and letters, such as Mr. Gibson has received, mainly 
addressed to clients and users. Sucha course is manifestly intended 
only to create prejudice, and requires no further comment. 

Palace-chambers, Bridge-street, E. B. ELLINeTon. 

Westminster, S.W., March 19th. 


[We can publish no more letters on priority of invention 
regarding lifts. Such questions possess no general or scientific 
interest. They are purely personal, and as such unsuited for dis- 
cussion in our columns. Mr. Chatwood and Mr. Ellington have 
stated their views, and here the matter must end so far as we are 
concerned.—EbD. E.] 





HOW FAST CAN A LOCOMOTIVE RUN? 


Sir, —I have read the interesting report prepared by Mr. C. R. 
Marten, and also your remarks upon the question of how fast an 
engine can run, and I am very glad indeed to notice that speeds 
above 80 miles an hour are considered mythical. It is very easy 
to talk of speeds of 80, 90, or 100 miles an hour, but if the resist- 
ance and back-pressure be taken into account the impossibility of 
attaining anything above 80 miles an hour is clear. I have care- 
fully timed trains running down all the important inclines in the 
kingdom during many years, but from my records I find that I 
have never travelled at a greater speed than 744 miles an hour, and 
that only for a very short distance. In practice it will be found 
that speeds of 60 miles an hour or upwards are very seldom attained 
upon the level with ordinary trains. At several brake trials, and 
also when riding upon engines, I have observed the fact which you 
record, that when the reversing lever has been put forward to 
obtain greater speed the pace has at once been reduced, ewing, 
doubtless, to the fact that the engine could not get rid of the 
exhaust steam quickly enough—and this difficulty is more apparent 
in engines having single frames, inside cylinders 18in. diameter, 
and the valves placed between them. CLEMENT E, STRETTON. 

Saxe-Coburg-street, Leicester, 

March 19th. 


DOVER SURVEYORSHIP. 


Sir,—Some of your readers may be interested to learn that in 
the Dover Express of Friday, 24th February last, there appeared 
the names and addresses of the 158 applicants for the office of 
borough surveyor at Dover. I am not one of the disappointed 
pow: By but think the publication of this list was a gross 
breach of confidence on the part of the Town Council. There are 
many men in the profession who are now deterred from applying 
for this class of appointment by, I fear, a well grounded sus- 
picion of the way in which the selections are made, and doubtless 
there are many more who would not have submitted to the 
indignity of having their names published as unsuccessful candi- 
dates had they known such an irregular course would have been 
pursued. . Dover. 

March 20th. 








Raitway Work.—The contract for the first section of the East 
and West Yorkshire Union Railway has been let to Messrs. Whitaker 





Brothers, of Horsforth. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsuHer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twietmever, Bookseller, 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-street, 








PUBLISHER'S NOTICE. 
*,* The Publisher begs to announce that next week THE ENGINEER 
will be published on THURSDAY, instead of GOOD FRIDAY, and 
will contain a Double-page Supplement illustrating the Roof over 
the Carlisle Corporation Markets, Advertisements intended for 


that number must be forwarded not later than Six o'clock on 
Wednesday evening. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*," All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication. but asa proof of good faith. No notice what- 
ever can be taken of anon: 8 communicati 

*,* We cannot undertake to retura drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

C. U. C.— We think not, but will endeavour to get you a copy. 

E. 8. A. (Dewsbury).— We will send you the information you require on 
receipt of your full address, 

. D. F.—If you think proper to forward drawings and description of your 
chimney kite, we will publish them for the benefit of our readers. ¥ 

A MecHanic,—The bursting pressure in pounds per square inch is fownd by 
multiplying the thickness in fractions ofan inch by the ultimate tensile strength 
of the iron in pounds per square inch, and by 4480, and dividing the product 
by the diameter of the tube in inches. For single-rivetted joints the bursting 
strength will be 56 per cent., and for double-rivetted joints 75 per cent. of this, 

8.—Experiments were carried out more than forty years ago by Dr. 
Lardner to ascertain the effect of wedge pieces or bows, 80 to speak, in 
reducing the resistance of the air to trains, The results obtained were very 
curious, and proved that the volume or bulk of a train was the true measure 
of its air resistance ; the form of the leading end of the engine having no 
appreciable influence on that resistance, 





OCEAN STEAMING, 
(To the Editor of The Engineer.) 

Sir,—Will any reader kindly tell me, through your valuable paper, the 
shortest time occupied by any mail steamer in the passage between 
Australix and England—not necessarily from land to land—and the 
passage frem New York to England? 1| think the s.s. Ormuz did the 
first-named passage in about twenty-six days. ww. TF, 

Elland, Yorkshire, March 19th. 


SUBSCRIPTIONS. 

Tae Enotneer can be had, by order, from any newsagent in town or country 
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be made. Tuk ENGINEER is registered for transmission abroad, 

A complete set of Tuk ENGINEER can be had on application. 
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increased rates, 
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ment measures an inch or more the charge is ten shillings inch, All 
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MEETINGS NEXT WEEK. 


Tae Institution oF Civit ENcingers.—Tuesday, March 27th, at 8 p.m.: 
Ordinary meeting. Paper to be further di d:— E Trials o! 
a Non-condensing Steam Engine—Simple, Compound, and Triple,” by 
Mr. P. W. Willans, M. Inst. C.E. Paper to be read, time permitting :— 
‘*Compressed Oil Gas, and its Applications,” by Mr. Arthur Ayres, 
M. Inst. C.E, 

Roya InstituTion.—To-morrow (Saturday), at 8 p.m.: ‘The Modern 
Drama: English,” by Mr. W. Archer, 

Society or Arts.—Monday, March 26th, at 8 p.m.: Cantor lectures, 
** Alloys,” by Professor W. Chandler Roberts-Austen, F.R.S8. Lecture IIL. 

Colours of metals and of alloys considered in relation to their applica- 
tion to art, with illustrations mainly taken from Oriental art metal work. 
Tuesday, March, 27th at 8 p.m: Foreign and Colonial Section. ‘ The 
Panama Canal,” by Mr. J. Stephen Jeans. 

CuemicaL Society.—Wednesday, March 28th, at 8 p.m.: Anniversary 
meeting. President's address. Election of office bearers. 

Gro.ocists’ AssociaTion.—Friday, April 6th, at 8 p.m., in the Anato- 
mical Theatre, at University College, Gower-street, W.C. The following 
papers will be read :—“ On the Influence of Geology on the Early Settle- 
ments and Rouds,” by Mr. F. J. Bennett, F.G.8., of H.M. Geological 
Survey; ‘On the Discovery of Elephas Pri i A ‘iated with 








‘| Flint Implements at Southall,” by Mr. J. Allen Brown, F.G.S. 
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THE PRESTON DOCKS SCHEME, 


Tue rash and ill-considered Preston docks scheme has 
entered upon a new phase. It is hardly necessary, we 
think, to say much concerning its past history. We have 
already dealt very fully with the whole subject. It will 
be enough to say here that Preston is a seaport to only a 
very limited extent. It is situated on the Ribble, a river 
navigable by small craft. Some years ago a number of 
the inhabitants of the town thought that it would be a 
good thing to construct docks and improve the river by 
dredging and other well-known expedients, so that vessels 
drawing eighteen or twenty feet of water, that is to say 
large cargo steamers, could gain access to the docks. 
Unfortunately the Ribble finds its way to the sea through 
a sandy estuary, dry at low water, by a devious channel 
some seven miles long. It therefore became necessary to 
dredge or excavate a channel through the estuary under 
very great difficulties. Nor is this all. As the estuary is 
entively without shelter from the west, there is every 
reason to believe that the keeping of the channel open 
when made will prove a very expensive and trouble- 
some task. The good people of Preston, indulging in 
golden dreams, and holding that if Preston were once a 
seaport it would rival Liverpoo! ere long in magnitude, 
wealth, and importance, began with light hearts to con- 
struct docks before they had done anything to enable 
ships to get into them ae Hn made. <A very large sum of 
money was raised and has been spent. As is usual in 
such cases, the dimensions of the scheme grew as the 
works progressed, and more and yet more money was 
raised. There had been in Preston a large party who held 
from the first that the scheme was an unwise scheme. 
They offered all the opposition in their power up to a 
recent period in vain. A fresh demand for over a million 
sterling, however, strengthened their hands, and after a 
struggle it was decided that Parliament would be asked 
to sanction a further loan of £510,000 only, and that a 
competent independent engineer should be called in to 
report on the whole scheme. Matters were allowed to 
rest on this basis, and the Corporation was so far obliged 
to be content. 


At the proper time the Local Government Board was 
appealed to, and it has just issued a report which has not 
unnaturally caused consternation in Preston. It appears 
from this document that Preston is, to all intents and pur- 
pan officially bankrupt. In 1886 theCorporation owed no 
ess than £718,494, or more than twice the assessable 
value of the borough. If we add to this the £510,000 
which the Corporation now proposes to raise, we shall 
have a total of £1,228,000 of debt, while the assessable 
property is only worth £326,668. Thus if the property 
were realised to-morrow the holders of Preston securities 
could be paid only 5s. in the pound. The whole of the 
debt has not been incurred for the docks, but already a sum 
of £660,000 has been spent on them. It may be contended 
that the docks as they stand represent this value ; but in 
point of fact they are worth nothing, and can be of no 
value until a further enormous outlay has been incurred. 
It is difficult to see whence the necessary funds are 
to be obtained, because there is absolutely no 
security to be given for it. Assuming, however, 
that the whole sum is obtained and spent, bring- 
ing the total cost up to £1,170,000, and that this 
money bears interest at only £4 per cent., we find that 
Preston must pay £46,800 a-year; or, including incidental 
expenses of collection, correspondence, book-keeping, &c., 
about £48,000 per annum. This means a rate of about 
3s. in the pound. It is argued, of course, that the docks 
will be worked at a large profit; that remains to be seen. 
The only certainty about the whole matter is that the 
people of Preston will, if they raise the £510,000, saddle 
themselves with a rate of 3s. in the pound, and that those 
who lend the money will have no security for it save the 
honour of the people of Preston; and it must by no 
means be forgotten that a very large and influential 
section of the inhab.tants are hotly opposed to the whole 
scheme, and will refuse to be pledged in any way for 
debts of honour contracted by the Corporation. This is 
not all, however. The Local Government Board tell the 
Corporation very plainly that they have gone beyond 
their province in dealing with the scheme at all. “The 
construction and maintenance of docks and harbours are 
matters not coming within the scope of the ordinary 
duties of local authorities.” This is the snub direct, and 
cannot be without having its effect. 

The notion that £510,000 will suffice to meet all the 
wants of the Preston Corporation is exploded by this 
report. The Local Gover: ment Board points out that 
much money will have to be spent on sewage works ; a 





new sewage scheme being rendered necessary by the 
blocking up of the present outfalls by the alterations 
made in the Ribble. Altogether the Preston ratepayers 
appear to be in anything but an enviable plight, and it is 
extremely difficult to see how they are to get out of their 
troubles. If the Bill, authorising the borrowing of the 
proposed loan, is thrown out—as it is pretty certain to be, 
seeing that the Local Board, “submit that great caution 
should be exercised in conferring any further power of 
borrowing for the purposes of the Ribble improvement,” 
and that the Preston Ratepayers’ Association will oppose 
the Bill tooth and nail—all the money spent up to the 
apy time will have been wasted. Nothing will remain 

ut to complete the scheme by private enterprise. The 
people of Preston may subscribe the requisite funds, or a 
company might be formed to take over the existing works, 
and finish them; but it is easy to see that the sum which 
any company would take the existing works to represent 
must be comparatively minute. Preston has made haste 
to be rich without counting the cost. Over and over 
again the same thing has been done by private individuals 
and by public companies. Railways have been begun 
which there were not funds to finish. The same may 
be said of palaces and theatres. The worst feature of the 
whole Preston scheme is, however, that it is entirely 
problematical whether, if the canalisation of the Ribble were 
complete to the sea, it could be maintained — at a cost 
sufficiently small to permit a profit to be made out of the 
concern. Preston is a rich town, but even Preston will 
feel the strain put on its resources, ayd will find small 
consolation in the circumstance that its experience may 
be useful to other towns as a warning not to put too much 
faith in the wisdom of Town Councillors, 


INVASION AND COAST DEFENCE, 


A paper on the above subject was read by Colonel Sir 
Charles Nugent, K.C.B., at the United Service Institu- 
tion on the 24th ult. The more immediate point for con- 
sideration was the means available for securing our coast 
line generally against sudden attack. Before commenting 
upon Sir Charles Nugent’s paper, it should be clearly 
understood what nature of attack we may be subjected to 
and should guard against. Let us take them in order of 
importance. (1) The successful landing of a large number 
of troops at some point of our coast. This is usually 
termed an invasion. (2) An attack upon an important 
place, such as a naval arsenal like Portsmouth or Ply- 
mouth, with the object to destroy or hold it. This could 
only be effected by a powerful fleet with an immense mass 
of material carried in other vessels. (3) An attack upon 
commercial and other towns with the object of doing as 
much damage as possible. This might be undertaken by 
a small squadron trusting to evade our own fleets. 

It seems generally conceded that an invasion could 
only be accomplished if unopposed afloat. Speaking 
at Liverpool on December 16th last year, Lord Wol- 
seley — Everybody whose intelligence was above 
the ordinary intelligence of a schoolboy must know 
this country was open to an invasion. When the Channel 
was in the possession of a foreign hostile navy, then not only 
would it < possible, but most certainly this country 
would be invaded.” Sir Charles Nugent says :— 
“Now we are not likely to be invaded so long as 
our fleet is in the way; but our fleet may be either 
destroyed, defeated, and driven off to shelter and 
refit, or decoyed away. We need not discuss the first of 
these alternatives; we should be in an uncommonly bad 
way if it were destroyed.” As regards this point, history 
does not give us an instance of an invasion following the 
annihilation of our naval force, but teaches sharp lessons 
where that force has been absent either from non- 
existence or unpreparedness. The invasion of the Dances 
before the time of Alfred showed the necessity of a fleet, 
and that monarch was the first to perceive the advantage 
of fighting the invaders before they landed. He pro- 
vided a fleet of 300 ships and divided them into three 
squadrons on the east, west, and north coasts, which 
stopped these attacks; and it is stated that he asserted 
an absolute naval dominion in the neighbouring seas. 

The invasion of William the Conqueror was effected in 
the absence of an opposing naval force. Harold had 
been cruising with a fleet off the Isle of Wight for the 
purpose of intercepting the enemy; but the Normans 
being delayed by contrary winds, Harold appears to have 
assumed that the invasion would not take place that year, 
and dispersed the fleet, while he himself went to the north 
to attack the army of Tostig and the King of Norway. 
William the Conqueror was thus able to land his army at 
his leisure and unopposed. An attempted French invasion 
in the reign of Henry III. was frustrated by a Cinque Ports 
flotilla, though in the sixteenth century attacks were fre- 
quently made by both countries on each other's territory. 
Nelson, when in command of the flotilla formed to 
resist Bonaparte’s projected invasion, in 1801, wrote to 
Lord St. Vincent, on the 28th of July, “I agree perfectly 
with you that we must keep the enemy as far from our 
own coasts as possible, and be able to attack them the 
moment they come out of their ports.” 

It seems evident, therefore, that we must rely 
primarily upon our naval force to resist an invasion, 
and take such steps as may be necessary to prevent 
it being destroyed, defeated, or decoyed away. We 
cannot insure victory for the fleet in all cases where 
it meets another on equal terms, but what we should 
aim at is that the defeat of any portion of our 
naval force should not leave us defenceless on the sea. 
Whatever the result of such an action, it is fair to assume 
some loss or damage to the victors, and our superiority 
afloat should be such that we could bring a fresh flect 
on the ground to dispute any further advance, and, if 
necessary, a third. So provided, destruction becomes 
beyond the range of possibility, and a defeat of no great 
moment. A portion of the fleet might be decoyed away, 
and yet leave a superior force to any the enemy could 
bring to bear against us. If the moment a war is 


declared a superior force can be placed outside those } orts 
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of an enemy in which his ships are collected, he ought 
not to be able to concentrate a fleet of any magnitude 
to cover an invasion. Independent of such action, the 
Channel should never be left without a strong fleet, in 
case a hostile force should evade our blockading squadrons 
and make for some portion of the United Kingdom. But 
it is doubtful whether those who talk so confidently of the 
feasibility of invading this country have considered all the 
circumstances involved in the transport of a large army 
by sea. It is unnecessary to refer to Bonaparte’s plan, as 
whether he really ever intended to carry it into execu- 
tion seems very doubtful. In the present day it 
would mean the collection of a large number of trans- 
ports and a vast quantity of material, with an organisation 
such as no other country but this possesses. The arrange- 
ments for embarkation require much elaboration, and 
would have to be carried out simultaneously at two or 
three points. The junction of these portions must be 
effected, all of which could not be done without delay, 
even if no opposition were offered. All this seems to pre- 
clude any idea of swdden attack, and such preparations 
could not be carried out unknown in this country. If 
anybody is in a position to state the tonnage required to 
convey 100,000 men even for such a short voyage as the 
transit of the English Channel, with all the munitions of 
war and necessaries of such a force, it would we be- 
lieve allay many fears that now exist. The attack on 
one of our great Naval Arsenals, also, could only be 
carried out in the absence of an opposing fleet. Such 
an absence might be temporary and due to defeat. In 
such a case the local defence should be sufficient to 
keep the enemy at bay until the place could be relieved 
by a newly collected fleet. The importance of preserving 
intact the means of refitting our ships, and enabling them 
to take sea again as soon as possible, has led to the expen- 
diture—and rightly—of large sums upon the defences of 
our naval arsenals. Whether it has been judiciously 
expended is another matter. It is difficult to apportion 
the relative efficiency of passive and active defence, and 
still more, under our system, to work them together as a 
compact and harmonious organisation. 

As regards commercial towns on the coast, it is obvious 
they must not be left defenceless ; but we deprecate spend- 
ing large sums on fortitications and submarine mines. 
It must be remembered that what creates the prosperity 
of these places is the commerce that goes in and out by 
sea. That must be protected, and can only be done so 
by an active force afloat. If therefore the approaches 
are protected, do we not safeguard the port itself 
by the same means? No commander of a_ hos ile 
flotilla would run into a harbour or vp a river if 
he felt uncertain as to his ability to get out again. 
If an evasion of the enemy’s fleet could at most give him 
a few hours, he would not imperil his advantage by 
putting himself into a trap. We are, therefore, forced 
to conclude that in the three cases of an attempted inva- 
sion, an attack on a naval arsenal, or a raid upon any of 
our coast towns, our best defence is an overwhelming 
superiority at sea. This is at present but imperfectly 
understood, and hence we find large sums advocated to be 
spent in a direction which assumes a defensive attitude 
entirely contrary to the traditions of this country. 





WATER FOR TRADE PURPOSES BY METER, 


Tue Court of Appeal, on February 13th, pronounced a judg- 
ment in the case of Cooke, Sons, and Co., v. the New River 
Company, the importance of which to consumers of water for 
trade purposes, especially in the City of London, cannot be 
overrated. Although the decision was upon the construction of 
the New River Company’s special Act of 1852, it may havea 
much wider application; and if allowed to stand will, inter a/ia, 
increase the universal dissatisfaction so long expressed at the 
ever growing charges of the New River Company, which, in addi- 
tion to complaints, has taken the practical form of some firms 
sinking wells, and so ceasing to use the company’s water, and 
has even stirred up the City authorities to take steps towards 
procuring an independent supply; a movement which 
it is hoped will be successful, and is by the late decision 
imperatively demanded in the interests of water consumers, their 
rates being by that decision enormously increased—in the case in 
question to between 207 and 270 per cent. The decision, 
reversing one of Mr. Justice Kekewich, was to the effect “ That 
the New River Company were not bound to supply water by 
meter for business or trade purposes, unless the person so 
demanding the supply was a consumer on the same premises 
of water for domestic purposes, for which he would have to pay 
on their rateable value; and that, although the consumer could 
not compel the company to give him a supply by meter, the 
company, if it thought fit, could compel the consumer to 
take the supply by meter ;” a course which it would invariably 
adopt where the charges by meter were higher than ihose upon 
the rateable value. The water consumer is thus handed over to 
the company bound hand and foot, to be played fast and loose 
with at its will. There, however, seems a loophole of escape for 
the consumer—we say seems, for when the point comes before 
the Courts it may be construed to have a very different meaning. 
A clause of section 41 of the New River Company’s Act says 
that when a supply is afforded by meter the price shall not 
exceed certain specified rates per 1000 gallons. A clause of 
section 40 says that the company may afford a supply for other 
than domestic purposes at such rates and terms as may be 
agreed upon between the parties, and consumers of water should 
bear the clause in mind. The facts of the case are as follows :— 
Messrs. Cooke, Sons, and Co., carpet warehousemen, occupied for 
the purpose of their business a warehouse in Friday-street, City. 
No one slept on, or habitually took meals on, the premises. 
About fifty-four clerks and porters were employed during the 
day, and water was used for a hydraulic lift, lavatories, washing 
the house, and water-closets The New River Company had 
supplied water for all these purposes by meter since 1871 under 
an agreement, which the plaintiffs, by notice, put an end to 
from June 23rd, 1886, having sent a request to the company 
that after the 24th of the month the water supply by meter 
might be charged fur according to the rates specified in the Act 
of 1852. The defendants refused, and contended that the 
plaintiffs were not entitled to water for the lift except by agree- 
ment, and that the water for the lavatories, washing the house, 
and water-closets, being domestic purposes, should be paid for 
on the annual value of the house as a dwelling house. The 
plaintiffs also alleged that the company claimed the right to cut 





off the supply of water if not paid for on the rateable value— 
£1583. The annual consumption of water was about 260,000 
gallons, which, as supplied by meter, was charged tor at the rate 
of 1s. 3d. per thousand gallons, amounting to £16 5s., whereas, if 
the charge depended upon the annual value, it would be from £50 
to £60. The plaintitts then instituted proceedings in the Chan- 
cery Division, claiming a declaration that,as consumers, they were 
entitled to be supplied by meter for the purposes of working 
their lift, and other business purposes, at the charges mentioned 
in section 41, 74d. per 1000 gallons; alsoan injunction to restrain 
the cutting off of the water so long as the meter price is paid or 
tendered. To understand the grounds of the plaintiffs’ action, 
it is necessary to give some portions of sections 35 and 41. 
Section 31 enacts :—‘“ The company shall, at the request of the 
owner or occupier of any house entitled to demand a supply of 
water for domestic purposes, furnish him with such supply of 
water at the rate—for premises over £200 in annual value—of 3 
per cent., with certain other charges for baths, high service, and 
water-closets.”” Section 41 enacts :—“ The company shall, at 
the request of any consumer of water for purposes other than 
the purposes for or in respect of which the rates or charges are 
hereinbefore provided or limited, or at their own instance, 
afford a supply of water by means of a meter at a charge not 
exceeding certain specified rates per thousand gallons.” The 
company contended that even if the plaintiffs were entitled to 
be supplied by meter, it was only on such terms as might be 
agreed on, relying on section 40, which provides that the com- 
pany may supply water for other than domestic purposes at such 
terms as it and the consumer may agree upon. Mr. Justice 
Kekewich decided that the plaintiffs’ warehouse was not a 
dwelling-house within the meaning of section 35 of the New 
River Company’s Act, and accordingly that the company could 
not insist upon charging according to the rateable value of the 
warehouse for water supplied to it for domestic purposes. From 
this decision the company appealed, and the Court of Appeal, 
consisting of Lords Justices Bowen, Cotton, and Lindley, 
allowed the appeal, and pronounced to the non-legal mind the 
astounding judgment referred to above, holding that—without 
entering upon the question whether the premises were a dwelling- 
house or not—the right to claim a supply of water for other 
than domestic purposes under section 41 is limited to those pay- 
ing for water for domestic purposes under section 35, and that 
the word “consumer” means an actual consumer of water as 
distinguished from one who wished to become a consumer; and 
that the words “ otherwise than for domestic purposes” mean in 
addition to domestic purposes. This may be, and most probably 
is, sound law; but persons of ordinary understanding, who 
are not shareholders in water companies, but accustomed to con- 
strue sentences and words according to their plain grammatical 
meaning, will consider it the apotheosis of absurdity. The legal 
construction placed upon it, especially on the word “ consumer,” 
forcibly recalls the casuistry of the gentleman who contended 
that his canary did not complain because it was in the cage, but 
because it could not get out. The decision has given great dis- 
satisfaction in the City, as inflicting upon the ratepayers burdens 
grievous and heavy to be borne, and there is strong probability 
of the case being carried to the House of Lords, as since the 
passing of the Company's Act of 1852, the resident population 
of the City has decreased nearly two-thirds ; most of the houses 
have been turned into business premises ; the rateable value has 
risen from £953,110 to £3,729,114. Between 1866 and 1884 
the company’s income from water rents rose from £239,707 to 
£474,952, a state of things not contemplated by the Legislature 
in granting the Act. Whatever may be the result, Messrs. 
Cooke are to be commended for their public spirit, they having 
incurred, in addition to increased charges for water, an amount 
of costs sufficient to make them free of the New River Company 
for all time. 


THE ARCHITECTS AND CIVIL ENGINEERS REGISTRATION 
BILL. 


It sometimes becomes necessary to notice things which, to the 
initiated, are unworthy of attention ; and this is the case with 
the Bill now before Parliament, and known as the Architects 
Civil Engineers and Surveyors Registration Bill; or a Bill 
“ to arrange for the qualification and registration of architects, 
engineers, and surveyors.” The preamble states that “it is 
expedient that persons requiring professional aid in architecture, 
civil engineering, or surveying, should be enabled to distinguish 
qualified from unqualified practitioners ;” and the principle of 
the Bill, as far as its vagueness and sweeping generality will 
permit of the extraction of a principle, seems to be that, in 
order to enable persons so to distinguish, it is necessary that 
such practitioners should be registered, and that a General 
Council having charge of their registration, and control over their 
examination, should be established. The Bill proposes to 
establish such a Council. Thus, although the Bill would 
appear to relate to the architectural profession, it relates 
equally to that of civil engineering; and while it would 
purport to be in the interests and for the protection of 
the public, it would in reality be nothing of the kind, for 
it would, on the one hand, admit to legal recognition every one 
of the practitioners at present without any recognised proof of 
competency, while, on the other hand, it would exclude, under 
exacting and vexatious regulations and irrelevant examinations, 
many who may be capable of the work and possess the high 
attainments of an Inigo Jones, a Wren, a Stephenson, a Rennie, 
or a Telford. The Bill is prepared and brought in by Colonel 
Duncan, Captain Penton, Mr. Murphy, General Goldsworthy, 
and Colonel Makins, and can be obtained through most law 
stationers. It does not appear to provide for any salary for the 
members of the proposed Council, but it does provide for the 
payment of the promoters of the Bill from the fees which each 
person registered would have to pay, namely, from £3 to £5, 
and a smaller annual fee. The Bill does not appear to be likely 
to receive the support of either the architects or the civil engi- 
neers, or of surveyors, for the several recognised institutions 
representing these professions, including the Institution of Civil 
Engineers, have protested against it, as being both unnecessary 
and illusory. Before the time comes for opposing the second 
reading of the Bill its character will no doubt be sufficiently 
known to cause its unqualified rejection, and it is therefore un- 
necessary to discuss it at any length now. 


SETTLEMENT OF THE RAILWAY DISPUTE IN CEYLON. 


Tue statement made by the Secretary of State for the Colonies 
during last week in Parliament announces the settlement 
at length of a matter upon which we have several times 
written in these columns. The further extension of the exist- 
ing railway system in Ceylon is to be carried out on the same 
gauge and on similar principles as those adopted with all the 
lines hitherto constructed in that important colony ; and we also 
learn from the same statement that an immediate start with the 
work has been sanctioned. There has not been wanting much 
advocacy of a break of gauge for this further extension, but the 
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preponderance of opinion has always been in favour of continu- 
ing the work on the existing bases of design, The extension 
now authorised is but a short one, some eighteen or twenty-two 
miles only ; but it will afford railway communication with the 
few remaining planting districts which lie within the elevated 
portions of the island, and it will constitute therefore a great 
and much-needed relief to the European planter. The cost of 
the line will be commensurate with the severity of its features, 
probably between £22,000 and £24,000 per mile; though hopes 
are entertained that existing estimates may be largely reduced 
by utilising in its construction the rather superabundant exist- 
ing staff of the Public Works Department with their local 
experience, rather than calling in the aid of contra¢tors, who are 
believed to have made very iarge profits over the former works 
entrusted to them, The extension now authorised will com- 
plete what may be termed the principal and most costly part of 
the system of railways projected for the colony, and all future 
extensions may well be of a less costly type than that neces- 
sitated by exceptionally heavy traffic in exceptionally difficult 
country. 


THE COAL LINE, 


Now that there is a prospect of the Midland Company ab- 
sorbing the Hull and Barnsley undertaking, it is interesting to 
note what ‘The Coal Line,” as it is called, is doing in its “ black 
diamond ” business. This, of course, is its main mission, the 
passenger traffic occasionally consisting of a single traveller, 
The colliery proprietors have as yet failed to get a guarantee 
from the Midland that the preferential rates conceded by the 
Hull and Barnsley will be continued, and it is hard to see how 
the Midland could do so without revising its coal rates to 
London, which would at once bring it into conflict with the 
other great carrying companies. The official statement of the 
Hull Chamber of Commerce enables us to see the value of the 
business done by the South and West Yorkshire collieries with 
Hull. In the two months of the present year 249,568 tons 
have been sent from Yorkshire collieries to Hull, against 
220,816 tons in January and February, 1887. Manvers Main 
heads the list with 9192 tons last month, against 6416 for 
February of 1887, the weight for the two months being 18,232 
tons against 13,504 tons for the corresponding period of 1887. 
The demand for steam coal in the first two months of this year 
exhibits an increase of 28,752 tons over the corresponding 
period of 1887, 








THE INSTITUTION OF NAVAL ARCHITECTS. 


Tue annual meeting of the Institution of Naval Archi- 
tects commenced on Weduesday, in the hall of the Society 
of Arts, Adelphi, under the presidency of the Earl of 
Ravensworth. There was a fair but not full attendance 
of members. The proceedings began with the reading 
of the annual report of the Council, from which it appears 
that the affairs of the Institution are flourishing. A cordial 
invitation to hold a summer meeting this year at Glasgow 
had just been received from the president of the Institution 
of Engineers and Shipbuilders in Scotland, and from the 
directors of the Clyde Steam Shipowners’ Association, and 
of the Sailing Ship Association. The last visit to the 
Clyde took place in the year 1877, and the prosperity of 
the Institution may be said to have dated from that 
meeting. The Council have accepted the invitation with 
great pleasure, and the meetings, of which full particulars 
will shortly be announced, will take place towards 
the end of July. After the usual routine business 
had been transacted, Lord Ravensworth delivered 
his presidential address. He began by referring in 
feeling terms to the loss which the Institution had 
suffered by the deaths of Admiral Sir Astley Cooper Key, 
and Mr. Robinson, who had spent a long and useful life 
in the service of the Government in our naval dockyards, 
He then considered the invitation to visit Glasgow, and 
said that no more suitable place could be selected, since 
the present year is the centenary of steam navigation ; 
for in October, 1788, Mr. Miller launched on Dalswinton 
Lake the progenitor of all modern steamships. As for 
the year passed away, apart from the Jubilee it was not 
marked by any notable event. There was a small improve- 
met in trade, and especially in the shipping trade, but there 
was reason to fear that the latter would be overdone. He 
was certain that there could beno proper extension of trade 
or material improvement in the commercial prospects of 
this country until peace was assured abroail. e then 
went on to direct attention to our national defences, in- 
sisting that nothing like consideration enough is given to 
this most vital subject. The grant of £3,000,000 which 
had been obtained, to be spent in three years, was a step 
in the right direction ; but far too little, considering how 
inexpedient further delay would be in carrying out defen- 
sive work. He then briefly noticed the Admiralty ship- 
building programme for the ensuing financial year, and 
turning to the report of the Commission on loss of life at 
sea, said that it was pleasing to learn that there was 
manifest a marked improvement in ships all round, not only 
in large but in small vessels. He quoted the words of Mr. 
Dale, ex-chairman of the Liverpool] Underwriters’ Associa- 
tion, which had had transactions representing £200,000,000 
worth of property, and who stated that risks could now 
be taken at Jower rates than ever before. In the last 
eight or ten years, the average tonnage of ships had risen 
from 1500 or 2000, to 3000 or 3500; the nominal horse- 
power, from 140 to 200; and the speed from 9 knots to 
10 knots, with a corresponding increased power of battling 
with the winds and the waves ; and he concluded a very 
admirable address by stating that in his opinion the 
Institution of Naval Architects had done invaluable 
service by its on pee and discussions in promoting the 
progress of Naval Architecture. 


Mr. John then read his paper, 


On American War-suip Dersien. 

In August, 1886, the present Secretary of the United 
States Navy, Mr. W. C. Whitney, issued an advertise- 
ment asking in the open market for competitive designs 
for two types of ship, one to be called a battle-ship and 


the other an armoured cruiser. The terms of the circular 
were quite fair, although it was freely conjectured here 
that uo one outside the States would be awarded the 
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prize—for there was a prize of 15,000 dols. offered for 
each successful design. Mr. John was at the time general 
manager of the Barrow Shipbuilding Company, which has 
since been succeeded by the Naval Construction and 
Armaments Company, and towards the end of 1886, the 
draughtsmen being then only partially employed on 
current work, he determined upon the types and dimen- 
sions of the ships, and started on the competition. The 
designs had to be in by March 7th, and it speaks volumes 
for the efficiency of the drawing and calculating staff 
that the two — designs, with full calculations of 
strength, weight, buoyancy and stability, were finished in 
six weeks; and one of them, the battle-ship, was awarded 
the 15,000 dols. prize by a committee of experts, and 
recommended to be built in America for the United 
States Government. There is also a contract entered into 
for the making of the working-drawings, which will be 
done by the Naval Construction and Armaments Company 
under Mr. John’s supervision, The dimensions of the 
battle-ship are as follows:—Length between perpendicu- 
lars, 290ft.; breadth-— extreme, 64ft. lin.; depth — 
moulded to upper deck, 39ft. 8in.; mean draught of 
water, 22ft. 6in.: displacement at 22ft. Gin. draught, when 
fully equipped and with 500 tons of coal on board, 6300 
tons. They were limited at first by the circular to a 
maximum draught of water of 23ft and a displacement 
of about 6000 tons, but they were afterwards allowed to go 
up to 6300 tons. In the battle-ship, which had only two 
12in. guns, with six Gin. guns and a secondary battery, 
he determined to put each 12in. gun in a turret, and to 
échelon them. The designer was left more or less free as 
to water-line protection; but if vertical armoured protec- 
tion was adopted, it had to be at least 12in. thick. The 
actual depth of the belt amidships is 2ft. above water and 
4ft. Gin. below the water at the constructor’s load-water 
line; that is, with 500 tons of coal and all stores and 
equipment on board. With an additional 450 tons of coal 
in the bunkers between decks, the draught would be 14in. 
deeper, leaving the top of the belt still 10in. above water. 
The secondary battery was:—Four 6-pounder Hotchkiss 
rapid fire guns, with mounts; six 3-pounder ditto, with 
mounts; two 1-pounder ditto, with mounts; four 47 mm. 
Hotchkiss revolving cannons, with mounts; four 37 mm. 
ditto, with mounts; some of these 37 mm.’s for tops; four 
Gatling guns with mounts, one or more for tops. The 
number of rounds of ammunition for the secondary 
battery was also provided, as also for the main battery, 
and these were given in detail in a printed circular. 
Six torpedo tubes were also stipulated for—one in 
the bow, one in the stern, and two on each side; 
and four electric search lights for the ship were stipulated 
for, in addition to two others for the boats. The vessel is 
to be built on the cellular double-bottom principle. This 
double-bottom extends under the engines, boilers, and 
magazines for a length of 158ft., and is divided both 
longitudinally and transversely into numerous water-tight 
compartments fitted for water ballast. Forward and aft 
a continuation of the double-bottom is formed by the 
flats of the — and store rooms, the extreme ends 
of the vessel being arranged as trimming tanks. There is 
a protective deck 3in. thick extending over the top of the 
armour belt, and then sloping down forward and aft at 
the forward end to the point of the ram, 10ft. below the 
water, and at the after end sufficiently down to protect 
the steering-gear. Below this protective deck there are 
wing compartments arranged for, so as to lessen the 
extent of possible damage of ram or torpedo attack. The 
hull of the vessel is to be built of mild steel throughout, 
and to have twin-screws; and the design provides for a 
steel-faced armour belt 12in. thick, extending beyond the 
engines, boilers, and all magazines, and ending in an 
armoured bulkhead—not one going straight across the 
ship, but pointed at the middle line outwards towards 
the bow and stern of the ship. Above the top of 
the belt and the protective deck there are two con- 
tinuous decks, al the turrets, with the 12in. guns, 
are above the upper of these, as seen in the profile. 
These bulkheads are of Gin. steel-faced armour. In end- 
on firing they have of course the additional protection of 
the protective sloping deck, and are therefore partly 
sheltered; and in broadside fighting they must neces- 
sarily, from their position, be struck at an oblique angle, 
if at all. The armour belt is backed up with Gin. teak, 
two thicknesses of 251b, plating, rigid framing, and 
girders. Between the protective deck and the one next 
above, which we may call the main deck, there is no 
armour, except round the communications for working 
and fighting the ship, but the space is divided into water- 
tight compartments, forming additional coal bunkers, 
store rooms, accommodation for crew, &. These addi- 
tional coal bunkers are further subdivided by water- 
tight girders longitudinally, at » height of 5ft. above the 
water-line, and coffer-dams are fitted round the engine 
and boiler hatches. This main deck carries an armoured 
redoubt, surrounding the lower part of the turrets and the 
hydraulic machinery for moving and loading the guns. 
The redoubt and turrets are of 12in. steel-faced armour, 
with Gin. teak backing, well supported ; and the top 
plating, which forms part of the upper or weather deck, 
is lin. thick. The space between the upper and main 
decks not appropriated by the redoubt oan the secondary 
battery is taken up by the quarters of the officers and 
crew, which are well lighted and ventilated. Access to 
the redoubt and turrets is obtained from the protective 
deck. Steam and hand-steering gear is fitted below the 
protective deck, and steering connections are made with 
them from the conning tower, after wheel-house, and 
flying bridge. The communications from the conning 
tower for navigating the vessel are protected by an 
armoured tube 3in. thick. The hoists from the magazines 
are also heavily protected with 6in. steel-faced armour. 
The 12-in. guns are so placed that both command a fore- 
and-aft fire, and each gun has a complete broadside range 
on one side, and a range on the opposite side of 40 deg. for 
the forward gun and of 70 deg. for the after one. Two load- 
Ing positions are provided for these guns, and for each gun 
the ammunition is lifted by hydraulic power direct from 





the magazines in one of these positions. Two 6in. guns are 
arranged as bow and stern chasers on central pivot mount- 
ings on the weather deck, one forward and one aft, with a 
range of 120 deg. These guns are protected by steel shields, 
but some care would have to be exercised in fighting them 
when the heavy turret guns are being fired fore and aft. 
Four Gin. guns are arranged on sponsons on the main 
deck, two commanding a range from right forward to 
25 deg. abaft the beam, and two a range from right aft 
to 25deg. forward of the beam. Four six-pounder and 
four three-pounder rapid-firing guns, and four 47 mm. 
revolving cannons are fought on the main deck, the whole 
of the guns on this deck being protected by side plating 
1}in. thick, and the guns dispersed to secure a heavy bow 
and stern fire, and a good defence against torpedo boat 
attack. Two Gatling guns and two 37mm. revolving 
cannon are placed on the bridge ; two one-pounder rapid- 
firing guns are placed on the flying bridge, and two Gat- 
ling guns, with two 37 mm. revolving cannons are fought 
in the mast tops, and two 3-pounder rapid-firing guns 
are fitted in the steam cutters. The ammunition for the 
secondary battery is stowed in magazines placed forward 
and aft, the ammunition being up to the main 
deck through an armoured tube 3in. thick, and thence 
through hand-up scuttles to the guns. Communication 
between the forward and after magazines below the 
protective deck is established through the central 
passage. Means are provided for ejecting torpedoes 
through tubes in six positions, as required by the 
circular, one forward through the bow and one aft 
through the stern, two through the sides aft above water, 
and two through the sides forward below water. Air 
compressors are to be fitted forward and aft, and stowage 
room is provided for fourteen torpedoes. Stowage room 
is also arranged for submarine mines. The engines are 
placed in two compartments, and the boilers in four com- 
partments, communication being established between 
these and between the ends of the vessel through a cen- 
tral passage above the main magazines, and below the 
protective deck. The coal, which may be carried on the 
22ft. Gin. draught, viz., 500 tons, is stowed in the lower 
bunkers, and the additional coal proposed to be carried is 
so arranged as to afford as much protection as possible to 
that unarmoured part of the vessel. 


Lord Ravensworth, as soon as this paper was concluded, 
proposed that as they had three papers on cognate 
subjects they should all be read first, and discussed 
subsequently together, and this meeting the wishes of 
the audience, 


Captain FitzGerald then read his paper, 
Ox UNARMOURED WATER-LINES IN War SHIPs. 


Captain FitzGerald is an advocate of armour, and his 
paper was intended to direct attention to the subject, 
with a view to its being discussed on its own merits, 
as he does not think it has ever received that con- 
sideration which its importance deserves. The _par- 
ticular branch of the subject which he was desirous 
of calling attention to, is the comparative chances of 
one of our modern battle ships being sunk, gradually 
but surely, through the infliction cf a number of small 
wounds in the region of the water line, as against the 
chances of her being sunk either by a on a blow 
from a ram, or through injury produced by what Sir 
Edward Reed calls “the earthquake projectiles of modern 
warfare.” If it is admitted, for the sake of argument, 
that our modern battle ships have been so constructed as 
to render them comparatively safe under the “one blow ” 
theory, it still seems to Captain FitzGerald that it will be 
small consolation to their crews, if, having avoided the 
one heavy blow, or having received one, and whilst still 
successfully dodging the second, which they have been 
told might prove fatal, they find their ship gradually but 
steadily sinking under them, or preparing herself to per- 
form the operation known as “turning turtle,” from a 
cause which had never entered into their calculations, and 
against the consequences of which they are now power- 
less to act. He was inclined to think that in the 
future, as in the past, there will be a great many 
misses in action, and also a great many indirect 
and glancing blows, partial injuries, and small wounds, 
and that it will be by these, and not by one blow from 
a torpedo, or one earthquake projectile, that ships will, as 
a rule, be overcome or destroyed, although no doubt there 
will be exceptions to this rule. If he was right in this 
conjecture, it would seem to be worthy of consideration 
whether our modern men-of-war, and the _ theories 
which have guided their construction, are in harmony 
with what he had ventured to call the chances of the 
case. This danger, if it be one, must have been 
greatly accentuated of late by the remarkable turn 
which naval gunnery has taken in the direction of 
rapid-firing guns of all sizes, from 3 to 36-pounders. 
There can be no doubt that the French seem to attach 
great importance to the adoption of some light water- 
excluding material, for the protection of the unarmoured 
water lines of iron or steel-built war ships. Their atten- 
tion seems to be specially directed to a material they call 
cellulose, which is some preparation of cocoanut fibre; 
and he had been lately hearing accounts of a large and 
extremely powerful cruiser, to be called the Dupuy-de- 
Lome, which is to be very heavily armed, and to be 
rendered practically unsinkable by the use of this mate- 
rial. About three years ago he tried some experiments 
with india-rubber, with a view to its use in this connec- 
tion, and found that the projectile from a 6-pounder 
quick-firing gun could be fired through an inch and a-half 
plate of india-rubber without leaving any hole through 
which water could have followed. The diameter of the 
projectile was 2°2in.; the india-rubber was resting against 
a steel plate, which represented the water line of the 
Collingwood, and the hole made in the steel plate was about 
three times the size of the transverse area of the projectile. 
About a year afterwards experiments on a larger scale 
were tried at Portsmouth ainst india-rubber plates 
fixed in coffer dams on board the Resistance ; and the 





officers conducting these experiments pronounced india- 
rubber to be a complete failure, as it was easily torn to 
pieces by shell-fire. He did not come before the Insti- 
tution with any special scheme to set furth, or to lay down 
any dogmatic opinions upon such an untried and specu- 
lative subject as the various chances of iron ships being 
sunk in action ; but was simply desirous of calling atten- 
tion to it, as he thought that in England, at any rate, it 
has not received that attention which its importance 
deserves. It is obviously a case for experiment. He was 
not in the confidence of the Admiralty, but he believed 
they find great difficulty in getting money to carry out 
experiments. 


Captain Hubert Grenfell, R.N., then read his’ paper 
on the “ Development of Modern Weapons considered in 
relation to the Designs of War Ships.” It is impossible 
to give an abstract of this paper within reasonable limits, 
travelling as it did over a wide range. The substance of 
it is that Captain Grenfell prefers guns to torpedoes as 
weapons, and expressed much doubt as to the value of 
torpedoes in naval warfare. He concluded by saying : 
“Tn destructive effect I see the gun equal, if not 
superior, to the torpedo, and in many other impor- 
tant respects—in area of effect, accuracy, reliability, 
strength, and simplicity of construction—far beyond 
it; and I make bold to say that in my opinion it main- 
tains these advantages throughout the whole scale of 
its application, from top to bottom. That being so, I 
view with some surprise the tendency to supplant in 
some vessels the more powerful by the less powerful 
weapon, and I do not think this change will stand the 
test of experience and use. Sinister reports have recently 
reached us as to the results of extended practice with the 
torpedo in one of our fleets, and the present Minister of 
Marine is said to be taking very decided action as regards 
the employment of the torpedo in the French fleet.” 

The discussion which followed was almost wholly con.- 
fined to naval officers. The old battle of the relative 
advantages of side and deck armour was fought all over 
again as though nothing had ever been said on the sub- 
ject before. Admiral Sir Spencer Robinson began the 
discussion by congratulating Mr. John on his success 
with the American Government. He had produced a 
very good ship considering the way in which he was 
trammelled, but the ship was really too small to be very 
valuable as a fighting ship. He then went on to speak 
in disparaging terms of the Ajax and Agamemnon. If 
only some one would settle more definitely how an arma 
ment was to be used, the naval architect would not work 
in the dark as he now does; but it is all a matter of 
opinion, and not of fact. Admiral Colomb agreed with 
Captain Grenfell on every point but one. He did not 
think so badly of the torpedo as Captain Grenfell did, 
but still he thought four fair blows of a torpedo would 
be needed to sink a large man-of-war. Every war-ship 
should be designed to fight in a fleet and not to fight 
duels, and so her unarmoured parts might be protected 
from the enemy by her friends. Mr. Biles having as 
a matter of course referred to the relative merits of 
side and deck armour, said that Mr. John, by using any 
side armour at all, had sacrificed three knots an hour in 
speed and two 45-ton guns, The danger from rapid-tiring 
guns was best met, not by armour, but by subdivision. 
Sir N. Barnaby defended the Northampton, and referring 
to the way in which ignorant criticism was done, said that 
during the last war scare a large number of torpedo 
catchers were got ready, and were abused because they 
were not fitted with torpedoes. The object of such boats 
was to carry a large number of quick-firing guns, which 
would destroy the enemy’s torpedo boats while they were 
out of range of the enemy’s torpedoes. To set a torpedo to 
attack a t:rpedo was not good policy. Admiral Scott 
was in favour of armour. Speed was of no ase to a ship 
if when she had overtaken her enemy she dared not 
fight her. Bigger ships were wanted than they had got. 
Mr. White confined his attention wholly to the armour or 
no armour controversy, a point on which it seems now to 
be impossible to say anything new. He told his audience 
that he had seen the 4V]b. quick-firing gun discharge 
fourteen projectiles in one minute, each able to pierce 4in. 
armour at a good distance. As to using india-rubber or 
cellulose to deal with these guns, experiments showed 
that it was quite useless. Admiral de Horsey maintained 
that at all risks a ship must be made which would float, 
and this could not be done without the aid of armour. 
Mr. John, Captain FitzGerald,and Captain Grenfell replied 
on the whole discussion, and this brought the proceedings 
to a close for the day. The annual dinner of the Institu- 
tion took place in the evening. 








JUNIOR ENGINEERING Socrety.—-At the last meeting of this 
Society, three brief papers on ‘‘A New Pneumatic Hand Tool,” 
“‘Hookes Joint,” and ‘‘A Question in Steam Engine Efficiency,” 
by Mr. F. H. Lewis, Mr. A. H. Tyler, and Mr. 8. H. Wells 
respectively, were read and discussed. Mr. Lewis described the 
tool, a specimen of which was exhibited, as consisting of a cylinder, 
one end of which was closed by a spindle tool stock held in posi- 
tion by a strong spring, and in which an air pressure of 25 1b. to 
40lb. per square inch caused a piston to beg | rapidly reciprocate 
and to deliver a corresponding succession of blows to the head of 
the tool stock, in which tools of various forms, according to the 
character of the work, could be fixed. The applications of the 
tool were numerous, wood, stone, and iron being worked by it 
with equal facility. Mr. Tyler exhibited three models in illustra- 
tion of the principle and development of Hooke’s joint, and entered 
into a detailed explanation of the salient features of their con- 
struction. The question raised by Mr. Wells was as to whether, 
in considering the efficiency of a steam engine, the power required 
for driving the auxiliary engines should be regarded wholly as a 
loss. The conclusions drawn by the author were that in reference 
to the air circulating and bilge pumps the power necessary to work 
them was lost; but as pea the feed pump, nearly all the 
energy expended in driving it was recovered, and that it was 
therefore incorrect, when ascertaining the total horse-power 
developed from the coal burned, to add the horse-power indicated 
in the cylinder of the feed pump to that of the main and auxiliary 
engines, which appeared to be the course usually adopted, judging 
from reports of trial trips which had come under the author’s 
notice, 
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THE BOURNEMOUTH DIRECT RAILWAY. 


Tuere are few places in England that have sprung up and 
grown so rapidly as Bournemouth, Founded by George Gervis 
but half a century ago, it is now one of the most flourishing and 
popular of English watering places. For some years it has been 
admitted that the railway facilities of Bournemouth were quite 
inadequate to the requirements of the town, and the London 
and South-Western Company has latterly shown a laudable 
desire to provide improved accommodation. <A large new pas- 
senger station has recently been erected at the east end, and a 
loop line constructed connecting it with the Midland terminus 
on the west side of the town. For some inscrutable reason, how- 
ever, this line has not yet been used. 

On Monday, the 5th inst., the company opened the Bourne- 
mouth Direct Railway, a new line between Christchurch and 


Brockenhurst, ten miles long, which, by cutting off the corner | 


through Ringwood—see sketch map-—saves eight miles in the 
journey from Bournemouth to London, and avoids the bad 
gradients and sharp curves on the old Ringwood line. A short 
description of the line will probably be of interest to our 
readers. 

Starting eastward from Christchurch, the new line crosses 


the river Avon by a viaduct of five spans, three of which are | 


6Oit., the two end spans being 40ft. each. The foundations for 
this bridge are on fine sand saturated with water. In the first 
instance it was intended to build the abutments and piers on a 
thick bed of concrete, to be laid some 12ft. below the surface, 
and for this purpose coffer-dams were constructed round them 
and excavation begun; but it was soon seen that it would be 
impossible to get a good foundation in this way, for directly the 
water was pumped out the bottom lifted, and it burst in again. 
Under these circumstances the engineer—the late Mr. W. Jacomb 
—decided to drive piles 15ft. 
long, in rows 5ft. apart, 





across the foundation, the 

piles in each row being 3ft. 

from one another. Stout 

timber cills were laid on the : 
top of each row, and secured = 
to the heads of the piles; 
cement concrete was filled in 
as high as the top of the cills, - 
on which was laid a platform = 
ofoldiron rails ; the ordinary — 
brick pier was then built on 
this platform—see cross sec- = 
tion—which was about Sift. 
below the water-level. For 
one of the piers cast iron 
cylinders were used, those 
at the end of the pier being 
oval in plan, 8ft. by 6ft., and 
the centre cylinder circular 
5ft. diameter. These cylin- 
ders were sunk to a depth of 
15ft. below the bed of the 
river, their tops being level 
with the water. They were 
filled with concrete and brick- 
work of blue Staffordshire 
bricks set in cement, carry- 
ing the ordinary brick pier 
above. The superstructure 
is formed of two lines of very 
heavy lattice girders, about 
6ft. deep at the centre, curv- 
ing down towards the ends ; 
the cross girders are rivetted 
to the underside of the main 
girders, and project about 
2.t. 6in. at either side, trian- 
gular gussets being rivetted 
to the projecting part, and 
to the upright struts of the main girders. 
tion of this bridge is given above. 


An _illustra- 
From this bridge east- 


wards for 24 miles the line is carried on an embankment some | 


25ft. high across the valley of the Avon, this bank containing 
more than half a million cubic yards of earth. The foot of the 
slope on both sides for nearly a mile is protected by a heavy 
stone wall 5ft. high, as this part of the valley is often flooded. 
The gradients over the bank vary from 1 in 137 to 1 in 1764, 
leading up to the Hinton cutting, at the commencement of 
which the Christchurch road is carried over the line by a brick 
bridge of two arches, each 15ft. span, one over each line of rail- 
way, this bridge being at such a very sharp angle, that although 
the roadway is only 30ft. wide, the abutments have to be 234ft. 
long, and the wing walls still longer. 

We notice that nearly all the bridges over this line are con- 
structed with a separate arch for each line of railway, the lines 
being spread out to make room for the brick pier between them, 
this principle entailing the purchase of more land, and consider- 
ably increasing the ameunt of excavation in the cuttings. It 
would be interesting to know how the cost of such bridges com- 
pares with that of bridges of one.double-line span built in the 
usual manner. 

A little further on in the same cutting we come to the 
Hinton station, which is constructed on the property of Sir 
George Meyrick. From the appearance of the place we should 


not imagine that the company will be overwhelmed with traffic | 


here. Thestation isa neat and convenient erection, and is pro- 
vided with a small goods yard and sidings. The Hinton cutting 


continues for a mile and a-half beyond the station, its total | 


length being two miles, with a depth of from 20ft. to 35ft. It 
it is entirely in the sands and clays of the Bagshot series. It 
was intended to take out this cutting with slopes of 14 to 1, the 
estimated quantity of excavation being 400,000 cubic yards; but 
the clay proved of such a slippery and treacherous nature that 
the slopes had to be flattened, a part of the cutting now having 


a depth of several feet, and the water, in rushing off, carried 
away a great portion of the bridge over the public road, and 


hanging in the air, and the road buried to a depth of five or six 
feet with clay and sand, 

The most interesting work we come to, after leaving Milton 
cutting, is the Sway bank, which is half a mile long. It was 
originally intended to make this embankment 67ft. wide at the 
top and 60ft. deep, with slopes of 14 to 1; the extra width was 
proposed so as to find room for the surplus excavation from the 
cuttings, but at a very early date it was seen that the material 
of which the bank had to be formed would not stand at anything 
like that slope. The level of the line was therefore lowered so 
as to reduce the embankment to 50ft., and the slopes flattened 
to 2} to 1, two level benchings 10ft. wide being introduced 
on each slope; but even then it continued slipping, and, in 
fact, this bank became one huge slip containing about 600,000 
cubic yards of clay. It was eventually decided to build chalk 
| counterforts in the slopes. These counterforts are placed 15ft. 


apart ; they are 10ft. wide, and are carried up to within 6ft. | 


of the top of the slope. They are cut down almost vertically 
| at the back, the bottom having a slight fall outwards to drain 
off the water, the excavation of course having to be timbered 
until the chalk was putin. An idea of the size of these counter- 
forts can be gained from the fact that one of them contains as 
much as 1200 cubic yards of chalk, The toe of the slope is 
supported by a dry stone wall 12ft. wide and 14ft. deep, the 
base being 6ft. below the surface of the ground, A cross- 
section of this embankment is given on page 245. Under the 
centre of the bank is a double 7ft. culvert, 415ft. long; the 
Sway bank, though only 40 chains long, covers twenty-eight acres 
of land. On leaving this unfortunate embankment we come to 
the Sway station, which is similar in design to that at Milton, 


y 
=| 


™ bw 





At this point we enter the New Forest, the line being in a 
cutting through the fine white sand so well known in the 
district. To prevent the sand from washing, small stone walls 
are built along the foot of the slopes, earthenware pipes being 
used instead of the open grips previously described. 

A mile further on we reach the Brockenhurst bank, leading to 
the junction with the old Dorchester and Southampton line, 
at the point where the Lymington branch comes into it. Near 
the junction the line crosses over the Lyndhurst-road by 
another terribly skew bridge, an illustration of which will 
be found on page 245. The abutments of this bridge are 
| lengthened to allow of some of the girders being placed on the 

square; the ironwork is of the most massive description, but 
| the design cannot be called beautiful. It seems strange that in 
| such an out-of-the-way place arrangements were not made to 


manner, and on closing the printing frame again the paper falls 


| back on the ordinary glass negative in perfect register ; whereas 
about 100ft. of the adjoining embankment, leaving the rails | 1 


with a film negative two flexible surfaces are manipulated, and 
the perfect register on re-closing the printing frame is not s., 
sure. Still, when one has to travel long distances, say from 
London to the South of Europe, the prospect of possibly spoiling 
a small percentage of positives is as nothing to the disadvantage 
of trying to travel with a heavy weight of glass plates liable ty 
breakage, and more liable than films to be destroyed in bulk by 
the over-zealous actions of exceptional custom-house officials 
who may demand that the contents of baggage shall be exposed 
to daylight for examination, Although for the present profes- 
sional portrait photographers adhere to glass plates, it is an 
open question whether to those in a large way of business films 
may not present certain advantages. For instance, Mr. Ver gara, 
whose works are described farther on, states that the Sterev- 
scopic Company and Messrs. Negretti and Zambra have each 
at least 200,000 negatives, which they store in boxes in rooms for 
which London rents have to be paid. In such instances the small 
space and weight of flexible films become items deserving con- 
sideration. Some large French firms think the point of suffi- 
cient importance to strip their ordinary negatives from the glass 
plates, after thickening the films by methods which we have not 
at present the space to describe in detail. To tourists, however, 
the pleasure or misery of a photographic trip depends largely 
upon econowising weight. ‘ 

The Eastman Dry Plate and Film Company, of 13, Soho- 


| square, London, manufactures new “stripping films,” devised 





ERIDGE OVER THE AVON, BOURNEMOUTH DIRECT RAILWAY. 


divert this road, so as to avoid crossing the line at such a very | 


acute angle. Taking this line as a whole, it may be described as 
thoroughly old-fashioned ; the earthworks are extremely heavy, 
and generally through materials of the most slippery description 
| —more than 100,000 cubic yards of chalk and stone have been 
| used in the connterforts to support the slopes. But the work 


has been well done; and though we cannot fail to see the great , 
difficulties that were encountered, yet we are more impressed | 


with the thoroughness shown in overcoming them. 
On February 18th the line was inspected by Major-General 
Hutchinson, and we believe approved of by him. Since the 


| death of Mr. W. Jacomb the works have been in the hands of | 


Mr. W. R. Galbraith, M. Inst. C.E., Mr. Howard Rich, Assoc. 
M. Inst. C.E., acting as resident engineer. The firm of con- 
tractors who secured the original contract gave it up after a 
year’s work. The company then gave it to the late Mr. Joseph 


| wholly or partly floating in the water. 


Firbank, whose executors may now be congratulated on having | 


brought an extremely awkward contract to a successful conclu- 
sion; a result to which the energy and ability of their agent, 
Mr. Edwin Elliot, has contributed in no small measure. 


slopes of 2} to 1; besides which in many places counterforts of | 


chalk have been built in the slopes about 5ft. wide and 15ft. | 


apart, as shown on page 245. These counterforts prepare one 
for the gigantic slips that are to be seen further along the line. 
The drainage of the cuttings is provided for by large “grips,” 


formed of stone or concrete, as shown, the drainage of the | 


chalk counterfort, as well as that from the ballast, being led 
into them by stoneware pipes. 

After leaving the Hinton cutting a short bank brings us into 
another long cutting of a mile and a-half, through a fine bed of 
sharp gravel. About half way through this cutting is Milton 
Station, for Milford-on-the-Sea, a new watering place, which has 
teen built by Mr. Cornwallis West, and is expected in time to 








| 

| 

| FLEXIBLE SUBSTITUTES FOR PHOTOGRAPHIC 
PLATES. 


| pictures of engineering or other works while travelling, especi- 
ally when it is necessary that all the photographic apparatus 
shall be carried in the hand, it is of value to be able to get rid 


| glycerine and a few drops of carbolic acid. 
To photographic tourists, and to those who have to take | 


| 


| and lastly, the stripping +kin has to be applied. 


to promote lightness in outdoor photography. One way of over- 
coming the difficulty is to use paper thinly covered with sensi 
tive gelatine emulsion, but then the resulting negative is not 
transparent, and has to be made more translucent by treatment 
with vaseline hot castor oil, or other suitable oily substance ; 
this, in practice, is anything 
but convenient. The new 
stripping film consists of a 
layer of insoluble sensitive 
gelatine emulsion upon paper 
previously coated with plain 
soluble gelatine,so that after 
the negative is taken it will 
come offits soluble support 
when soaked in hot water ; 
the negative is thus quite 
transparent and free from 
grain, but has not sufficient 
substance to bear rough 
handling, consequently the 
film has to be thickened. 
The main features of the 
process may be briefly sum- 
marised. The picture is 
brought out by means of a 
pyrogallol and sulphite of 
sodium developer, washed 
and fixed with thio-sulphate 
of soda solution, after which 
the film is again washed in 
running water, or frequent 
changes of water, for ten 
minutes. In the preceding 
manipulations no alum must 
be used in the solutions, or 
it would render insoluble 
the previously soluble sub- 
stratum of gelatine. While 
the films are washing, a 
\ glass plate, 4in. larger all 


\ round than the negative, is 
: \ i ue 
c Ez pimeer 


naam a Sali 


cleaned and coated with an 
infinitely thin layer of india- 
rubber by means of a solu- 
tion of that substance, This 
is allowed five minutes or 
more to dry, after which a coating of tough collodion varnish is 
given. The object of the india-rubber is to facilitate the strip- 
ping of the film from the glass at a later stage of the manipu- 
lations. Messrs, Eastman instruct operators to wash the collodion 
film well in cold water directly it sets until the water runs from 
the surface without any appearance of greasiness, then place the 
collodion-varnished plate face upwards ina dish of cold water, 
and bring into contact with it under water, the paper negative 
film side downwards ; grasp the plate and film by one edge with 
the finger and thumb, and lift the glass with the film attached 
slowly, allowing the water to drain from the opposite side. Lay 
the plate upon a table and place upon the back of the paper 
negative the smooth side of an india-rubber “cloth,” larger 
than the glass, and remove all surplus water by the action of a 
squeegee. The squeegee should be used firmly but without 
violence,applying the motioninall directions. Remove the rubber 
cloth, lay the plate with the film upwards on a table, and place 
upon the film a double thickness of stout, clean blotting-paper. 
Place a board or other flat surface over the blotting-paper, and 
on the board a weight of a few pounds, Proceed in like manner 
with all the washed films, always piling the last plate on the top 
of the blotting paper covering the previous plate, and always 
place on top the blutting-paper, the board and the weight. In 
fifteen minutes the first plate will be ready to strip, but a much 
longer period may elapse if desired, provided the collodion var- 
nish is not permitted to dry. The films will, however, strip 
perfectly after a lapse of several hours, if kept as directed, Into 
a flat dish put water at about 120deg. to 200 deg. Fah.; and, 
face upwards, in this immerse the first, or bottom, plate. Rock 
the dish slightly, and in a minute or two the paper will be found 
Remove it entirely 
with care. Remove from the film with warm water and 
gentle friction with a soft hair brush or the soft part 


er 


| of the hand, any of the soluble gelatine that may remain 


attached. The film has then to be well washed, and cleared or 
intensified in the usual way if necessary ; next it is well washed, 
In a flat dish 
soak one of the stripping skins in cold water; in very dry 
climates soak in a bath of water containing 5 per cent. of 
Place the plate 
under the skin in water and briug the skin into contact with the 
negative ; grasp the skin by the edge with the finger and thum) 


| and lift slowly, allowing the water to drain from the opposite 


side. Remove all surplus water by the gentle action of & 


of the weight of glass plates. Fifty sheets of paper, or of other | squeegee. Set the plate aside to dry gradually, say for four or 
flexible films, can evidently be carried with ease, where fifty | five hours at ordinary temperatures. 
| plates of glass of the same size would be an inconvenient burden, | negative with the point of a sharp knife and strip it from the 


Trim the edges of the 


| Each plan has its advantages and disadvantages, and the chief | glass; a varnished negative results. Adhering india-rubb«r 


prove a formidable rival to Bournemouth. During agreat storm | objection to films appears when printing from the negatives by | solution may be removed from the face of the negative or the 
in December, 1§86, considerable damage was done at the west | ordinary methods. In the case of the rigid surface of the glass | glass by a pledget of cotton wool saturated with benzine. It is 
end of this cutting. For half a mile or more it was flooded to | plate, the progress of the printing can be watched in the usual | of the utmost importance that the stripping skin should not be 
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soaked too long—otherwise the glycerine will be entirely re- 
moved, and the finished negative will be hard and brittle; two 
minutes should be amply sufficient. The back of the dried 
stripping skin may be coated with collodion before the negative 
is removed from the glass if thought desirable, or if a varnished 
negative is not required, the use of the collodion varnish may 
be dispensed with entirely. Solutions used in developing the 
films should not exceed 75 deg. Fah., and the hands should 
only touch the films at the corners while wet to prevent soften- 
ing of the soluble gelatine layer which holds the film to the 
paper. 

. The difficulties in the way of abolishing glass plates in outdoor 
photographic work have not been easy to surmount, when the 
same transparency and absence of structure are required in 
flexible films, but good work has been done by the process just 
described. Mr. J.G. Buchanan Wollaston, the originator of the 


recent exhibition at the Crystal Palace, once gave a demon- | 


stration of the process before one of the photographic societies, | 
and exhibited a large number of first-class photographs which 
he, as an amateur, had taken upon the Eastman stripping films. 

Another method of attacking the problem of abolishing glass 
plates in outdoor work is to prepare transparent insoluble 
sheets of gelatine, and to coat them with the sensitive emul- 
sion; thus no paper or other substance with structure is brought 
into play. Professor Stebbing, of Paris, some years ago made 
films of this kind on a commercial scale; but the samples we 
first tried promptly curled 
up in the developing dish, 
aud remained curled, for the 
surfaces adhered to each 
other. It was evident that 
the two sides of film ex- 
panded unequally in water. 
Upon some subsequent sam- 
ples specially made by him 
xood photographs were ob- 
tained; the films did not 
curl up in the solutions, but 
expanded equally in all di- 
rections without distorting 
the image. Thusa half-plate 
tilm gave a negative about 
half as large again by this 
unusual method of enlarg- 
ing. As the expansion in- 
creased the density of the 


SS ed 


| that time you will notice that the film becomes quite rigid. 
| After soaking in alcohol I place the film between two sheets of 
| clean blotting paper, and bend them around a paper cylinder, 
such as is used for mailing purposes, not less than three inches 
in diameter, so that the coated side of the film will be outwar1, 
and clamp the paper to the cylinder by two or three elastic 
bands. If the film is removed from the alcohol before the time 
specified, it will stick in places to the blotting paper. If kept 
ina draught of warm dry air from five to fifteen minutes, the film 
will become perfectly hard and dry, retaining, of course, the 
curve of the cylinder ; but when put in a printing frame under 
pressure it is made quite flat, and as smooth and even as a glass 
plate. The buckled film negative spoken of I treated in this 
way, wetting it first until it was limp, soaking in alcohol, and 
then bending it around the cylinder ; it dried perfectly Hat and 
smooth. Fresh alcohol should be used for each separate film.” 
In the instructions sent out by Mr. Vergara with the filn:s, 
one of the methods recommended for the drying of the finisned 
negatives is, to pass them in succession through several baths of 
| common alcohol; the first bath, of course, soon grows weak 
from the water it absorbs from the films, but it gives the next 
bath less work to do, and so on in succession. By removing a 
bath when highly charged with water from one end of the series, 
and by placing a bath of fresh spirit at the other end, the maxi- 
mum of drying work is obtained from a given quantity of 
alcohol. 














negative decreased. A few 
years later, M. Balagny, of 
Paris, began the manufacture 
of gelatine flexible films, 
which in France have ac- 
quired considerable popu- 
larity. 

In England,films made upon this principle have recently been 
placed upon the market by the Vergara Film Company, of Manor- 
road, Norwovud Junction, London. The films are the inven- 
tion of Mr. F. H. Froedman, of Dublin. In their manufacture, | 
a solution is made containing gelatine, glycerine, alcohol, water, 
and bichromate of potash, some of which is poured upon glass 
previously dusted with tale powder, and coated with tough col- 
lodion, upon which the bichromated solution forms a film, 
which when dry strips easily. When dry it is exposed to light, 
whereby it becomes insoluble, then it is soaked in water, and | 
lastly is treated with a so'ution of sulphurous acid to remove the | 
last traces of colour. The transparent film thus produced is of 
a tough and leathery nature. The Vergara Company has some 
special camera slides of light weight made for its films, and the 
workmanship displayed in the making of these slides is ex- 
cellent. 

Fig. 1 represents the Vergara film coating machine as sketched 
after our examination by Mr. James Adams, who has charge of 
its operations. In this cut Ais a firm and strong wooden table ; 
B, a slate slab; C, driving cords; D, a glass plate in process of 
being coated by passing under the bars E; F, a trough for dis- 
tributing the emulsion; G,a tap; H, the hot water jacket of 
the gelatine sensitive emulsion vessel; J, the emulsion vessel ; 
K, levers supporting the bars E; O, O, 0,0, spouts for convey- 
ing the emulsion to the bars E. Fig. 2 is a section of the bars 
Z, Fig. 1; these bars form a V-shaped trough 
with an opening all along the bottom, through 
which the film of melted emulsion falls upon 
the whole width of the glass plate passing 
underneath. This is the most vital part of 
the whole apparatus, for unless the bars 
at their lower opening be mathematically 
straight and parallel to each other, the 
whole of the operatiuns fail. What is ordi- 
narily called “ straight,” as for example the edge of a good box- 
wood ruler, is not sufficiently accurate for the purpose. 

The glass plates‘ from which the films are stripped are 2lin. 
in width, and are of any length up to 46in. After being 
coated with the bichromated gelatine they are exposed for 
about half an hour or any longer time—for long exposure does 
no harm—to daylight, under the influence of which they take an 
olive-green colour. They are then soaked in pure water, to 
which sulphurous acid is subsequently added, to dissolve out the 
oxide of chromium, and to bleach the film; then, when dried, 
they are ready for coating with emulsion. In coating them the 
slit for the bichromated film is about ;/zin. wide, and for the 
emulsion film ?;in. wide. When the thicknesses of the two 
films are properly adjusted to each other the films do not curl 
in the developing operations at ordinary temperatures. 

The drying of these films after the negative is finished differs 
from the method of drying ordinary negative plates. Mr. F.C. 
Beach, a well-known American photographic amateur, recently 
read a paper upon the Vergara films before the Society of Ama- 
teur Photographers of New York, in which he gave the follow- 
ing as his method and experiences about the drying opera- 
tions :—“ After development, which usually takes about as long 
as a plate, the film is removed from the tray by taking hold of 
one corner and sliding it out on a glass plate ; it is then held 
under the tap and washed for a minute, removed from the plate 
and placed picture side upwards in the hypo bath, which should 
not be too cold (strength, 1 oz. to 4.0z. of water) ; it fixes out in 
a few minutes, is then washed for half an hour by soaking in 
three or four changes of water. Unless the film is completely 
fixed and well washed it will dry out with a slight yellow tinge. 
My first experiment in drying the film was to place it, while 
damp and limp, picture side upwards on a glass plate ; then I 
set the latter in the drying rack. In the morning the film had 
fallen off, and was somewhat buckled up. But the rapidity of 
drying, as recommended by a special process, is one of the ex- 
cellent points which I will demonstrate at the close of this 
paper. Removing the limp and leather-like negative from the 
wash water, slightly draining off the surplus water, you simply 
put it in a tray and pour over it an ounce, or less, of common | 
alcohol, and let it soak for fifteen minutes. Before the end of | 
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RGARA FILM COAT.NG MACHINE. 


The Balagny films, which are also uf transparent gelatine, 
have, as already stated, become very popular in France, but 
have been irregularly obtainable in England. Mr. Vergara 
seems to be now obtaining the same results by another process, 
and the fact is pernaps not so generally known as it ought to 
be, because the first films introduced to the public by Mr. Ver- 
gara in the course of his most persevering and lengthened re- 
searches were made in another way, by saturating tissue paper 
with the flexible gum elemi and other hydrocarbons, a process 
ingenious experimentally, but possessing faults on a manufac- 
turing scale from which transparent gelatine flexible films are 
free. The latter should be as well tried and tested here as 
those of M. Balagny have in Paris, for at present the subject of 
flexible gelatine films has not been largely practically examined 
by photographers in this country. 








THE ROYAL AGRICULTURAL SOCIETY AT 
NOTTINGHAM. 


THE conditions of the trials of the hay and straw presses, for 
which the Royal Agricultural Society has offered prizes in con- 
nection with its country meeting at Nottingham next July, have 
now been issued. To the prizes originally proposed, the Council 
added at its last meeting a further prize of £20 for a press for 
old hay to be worked by hand power. The full list of prizes 
offered for these machines is therefore as follows :— 

Class 1.—For a hay and straw press worked by steam power : 
First prize £30, second prize £20. 

Class 2.—For a hay and straw press worked by horse power : 
First prize £20, second prize £10. 

Class 3.—For a hay and straw press worked by hand power: 
First prize £20, second prize £10. 

Class 4.—For a press for old hay worked by hand power, £20. 

The following are the principal conditions under which the 
presses will be tried :— 

Horses will be provided by the Society to work machines 
during the trials, but competitors who desire it may provide 
their own horses. These will be charged at a uniform rate 
against the machines. Except in the case of combined steam 
engines and presses, the Society will provide a portable engine 
for driving the entries in Class 1. The engine will be charged 
at a uniform rate against the presses. 

Each machine will be allowed a preliminary trial not exceeding 
one hour’s duration with each material it may be required to 
compress. 

The trial will last till not less than 50 cwt. has been pressed, 
by horse or steam power, and till not less than one ton has been 
pressed by hand power. 

No trial will be considered as of any use unless the bales have 
such a form and density that 50cwt. of compressed material can 
be loaded into a railway truck having a capacity of 25 cubic 
yards. 

The machines in Class 1 will be tried on straw, new hay, and 
old hay. The straw-pressing machines in Classes 1, 2, and 3 
will be tried with straw and new hay; and should any com- 
petitor desire it, with old hay also. The hay presses in Class 4 
will be tried with old hay only. 

The following will be the points awarded :— 

1. Cost of machinecompared with the rate it is capable of working, 

that is, cost per ton per day often hours .. .. .. .. «+ 
2. Cost of labour and power per ton per day of ten hours— 
mechanics rated at 5s. per day, labourers at 3s. per day; 
steam engine and driver, 2s per nominal horse-power per 
day; horse-works, horse and driver, 9s per day; ditto, two 


Pts. 
15 


DO DENG «2s oc os 0: 0s «6 <0 15 

8. Density attained beyond 2 cwt. to the cubic yard 5 

4. Uniformity in weight .. .. .. 1. «2 .« 5 

5. Time in binding bales .. 5 

ek re a ae eee 
7. Form of bales with reference to packing into trucks and 
ss Gh wh ‘se Fas ad oe ee be ee bs! be we 

8. Condition of pressed material on opening bales .. .. .. .. 5 

9. Transportability of press and facility for erection 10 

10. Mechanical simplicity, strength, and durability .. 20 

100 


We may perhaps usefully remind intending competitors and 








exhibitors in the implement department that the entries close 
on the 3lst March, after which no applications can be received 
by the Society. 








GEORGE HENRY CORLISS. 


GrorcE Henry Coriss, the inventor of the Corliss engine, died 
at his residence in Providence, R.I., on the 2Ist of February, 
Paralysis of the heart caused his death. About a week before he 
left the engine works, where he was engaged in the preparations for 
the new Pawtucket pumping engine. e drawings and much of 
the preliminary work for the new Corliss engine had also been 
completed, and the great inventor was in the best of spirits. The 
organisation of the factory was in progress, and had employed 
several months of his attention, But on the next day, while so 
much that interested him was on foot, he was attacked with gastric 
trouble which develo into a fever, This gradually left him 
only to return on the 19th of the month. He was ae to be 
doing well until on Tuesday, the 2lst, paralysis made its appear- 
ance. His case was then pronounced hopeless. The patient, re- 
taining consciousness to the last, expired early in the afternoon. 

We learn from the Scientific American that he was born in Easton, 
Washington Co., N. Y., on June 2nd, 1817 ; his father, Dr. Hiram 
Corliss, and bis mother, were natives of the same village. In 1825 
his father moved to Greenwieh, in the same county, where he sent 
his son to school. At the age of fourteen he left the village school 
and entered an academy at Castleton, Vt. In 1838 he began his 
active life, leaving the academy and opening a store in Greenwich, 
A bridge had been carried away by a freshet, when he first gave 
evidence of his mechanical genius. He devised a plan for its 
reconstruction which was pronounced impracticable, but which was 
snecessfully carried out. He next constructed a machine for 
stitching leather, which antedates by many years the invention of 
Howe. He moved to Providence, R.I., in 1884, associating himself 
with John Barstow and E. J. Nightingale under the firm name of 
Corliss, Nightingale and Co., and in 1846 began to develope and 
improve the steam engine. It is said that he never saw the inside 
of a machine shop until he was twenty-five years old, yet his im- 
provements were pushed with such energy that in 1849 they were 
practically completed, and a patent was procured. In this early 
machine were embodied the leading features of the world-renowned 
Corliss engine. The invention has proved revolutionary in its 
effects upon steam engine practice. 

In 1856 the Corliss Steam Engine Co. was incorporated. It grew 
rapidly, and now covers several acres of ground, while it has sup- 
plied many hundreds of engines to steam consumers all over this 
country and abroad. Mr, Corliss was from the beginning the pre- 
sident of this company. Many awards were received by him in 
America and Europe. At Paris he received the prize of the 1867 
Exposition. On January 11th, 1870, the Rumford medal was pre- 
sented him by the late Dr. Asa Gray, then president of the 
American ioalenay of Arts and Sciences. At the 1873 Exhibition 
in Vienna he received the grand diploma of honour for the excel- 
lence of his system, then extensively adopted by continental engine 
builders. The Institute of France in 1878 awarded him the Mon- 
thoyon medal, the highest honour for mechanical achievement. 
In February, 1886, the King of Belgium made him an officer of the 
Order of Leopold. 

In 1872 he was appointed Centennial Commissioner from Rhode 
Island. He conceived the idea of driving the machinery of the 
Centennial Exposition by one great engine, and carried out the 
plan with well-remembered success. The engine, which was ad- 
mired by so many as it lessly and noiselessly did its work in 
Philadelphia in 1876, represented one of the culminations of his 
life work. M. Bartholdi, in his report to the French Government, 
said that this engine formed a work of art. He was the object of 
great regard in his adopted city. He was in the State Senate in 
1868-70, and was a presidential elector in 1876. He refused to run 
for mayor or governor, though often solicited, once declining the 
gubernatorial nomination after a unanimous choice by the conven- 
tion. He was one of the commissioners who had charge of the 
erection of the new City Hall of Providence. 

By his death America loses one of her most distinguished sons, 
and his death will meet with widespread regrets from all the 
civilised world. 

He was twice married ; first in 1839 to Phebe F. Frost, of Canter- 
bury, Conn., who died in this city in 1859; and again in 1866 to 
Emily A. Shaw, of Newburyport, Mass., who survives him. He 
leaves a daughter and son by his first wife. , 














Tue Iron AnD Steet Institute.—The executive members 
of the Reception Committee formed in connection with the 
meeting in September last of the members of the Iron and 
Steel Institute at Manchester, held a final meeting on Friday 
evening last at the Albion Hotel, Manchester. The chair 
was occupied by Alderman J. R. Platt, aw of Oldham, and 
there were present Messrs. D. Adamson, J.P., President of the 
Institute; and Messrs. H. Webb, J.P., J. Craven, F. Monks, J.P., 
R. Scott-Burn, R. Ogle, G. Cawley, W. Ford-Smith, and T. Ash- 
bury and J. Johnston, hon. secs, The statement of accounts as 
submitted by the secretaries showed a balance in hand after all 
debts had been paid. It was decided to present the balance to 
the Owens’ College, where the meetings last year were held. It 
was stated that the subscribers to the local Reception Fund had 
only been called upon for 50 per cent. of their promised subscrip- 
tions, and the unremitting and effective services rendered by the two 
honorary secretaries were recognised by the presentation to each 
of a handsome silver claret jug, suitably inscribed. In making the 
presentation the chairman and the president both referred to the 
complete success of the late meetings of the Institute. After the 
secretaries had replied, votes of thanks were passed to the chair- 
man, deputy chairman, president, and others. The existence of 
the committee as such then came to an end, the hope being gene- 
rally expressed of again at some future time meeting in similarly 
pace Me labour. 

ANOTHER RESULT OF TRADE DEPRESSION.—The closing 
noted Sheffield establishment, known as ‘‘ Roscoe-place,” can be 
distinctly traced to the prevailing depression in trade. At these 
works since 1806, has been carried on with signal success the pro- 
duction of stove “, fenders, and other iron and brass work of 
the highest possible excellence. Artists of great ability, some of 
whom have made their names in the world, furnished the designs, 
and the goods which were sent from Roscoe-place adorn the palaces 
of royalty, the mansions of our most ancient families, and the 
wealthiest of merchant princes. Seven stove grates from Roscoe- 

lace are now in one of the Sultan’s palaces on the banks of the 
Goagheres, Four cost £1000 each, and the other three £300 
apiece. At Welbeck, the late Duke of Portland had supplied by 
this firm a magnificent array of art work in stove grates ; and other 
noted examples of taste in design and skill in handicraft were sent 
to the mansions of the Duke of Rutland at Belvoir, the Duke of 
Newcastle at Clumber, Earl Manvers at Thoresby, Lord Durham 
at Lambton, the Earl of Carlisle at Castle Howard, Lord Radnor 
at Longford Castle, Lord Aveland at Normanton Park, the Duke 
of Norfolk at Arundel Castle, and many others. Of late years the 
demand for higher-class stove —_ has greatly declined. It is 
only on rare occasions that really fine work is asked for, and the 
result is that the Roscoe-place premises are being closed, the stock, 
models, and machinery having been acquired by another firm, who 
will transfer the trade to their establishment. Travellers who 
represented the old firm have found the Irish demand entirely 
disappear. The Irish landlords have no longer any money for art 
work in stove grates, and in English rural districts agricultural 
depression has told the same tale to English landlords. A few 
firms who still give their attention to the finest quality of goods 
in this old Sheffield industry agree in representing the demand for 
their artistic productions as being in painful contrast to what it 
was twelve or fifteen years ago. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On ’Change in Birmingham this afternoon complaint was again 
made of the interference with demand which is occasioned by the 
severe weather. All outdoor operations have been at a standstill, 
and the effect has been materially to limit the orders arriving for 
finished iron of nearly every description. Lessened activity is the 
rule at the ironworks, and makers earnestly look forward to the 
date when mild weather may be setmeanatty counted upon. 

The forthcoming Easter holidays afford an excuse for buyers 
when desiring to iunit purchases, and of this circumstance they 
availed themselves at to-day’s market. They are indisposed to buy 
in advance of early needs, and pressure by makers for orders must 
issue in easier prices. Such canvassing, therefore, producers wish 
as much as may be to avoid. 

The opening of the shipping season for iron in the Northern ports 
is delayed by the continuance of winter, but merchant inquiries 
are about for other shipping markets, certain of which look better 
at date than for some time past. South America and South Africa 
may be particularly specified. 

In the bar iron trade the orders principally arriving are for the 
medium and common qualities, and even the list houses are giving 
attention chiefly to producing the medium qualities. This class of 
iron is fetching £6 and a little lower, while for best bars £7 to 
£7 12s. 6d, continues the market figure, and common bars are 
£4 17s. 6d. upwards, Horseshoe bars are £5 5s. and hurdle bars 
are offered by Welsh makers at we y low prices delivered here. 
magnons sections, such as angles and tees, are in small request 
at £5 7s. 6d. to £5 10s. The 10s. difference which used to separate 
angles and tees is now rapidly rey Sarwan and tees can be had 
from most firms at ren a fraction higher than angles. Axle iron 
is quoted £5 10s. and plating bars the same figure. 

A small select trade is being done by a few of the ironmasters in 
turning bars of best quality for use by the engineers of Lancashire, 
South Yorkshire, ond elsewhere. Not all these consumers have yet 
gone over to steel, and Staffordshire producers are making the 
most of this circumstance, The prices which iron of this class are 
commanding are kept secret. 

Strips for tube making are declining in demand, by reason of 
the lessened activity among the wrought iron tube makers, who 
are seriously disadvantaged by the prevention of building opera- 
tions occasioned by the prolongation of winter. A few tube firms 
in the Wednesbury locality keep busy; but these are decided 
exceptions, and their activity is due to the circumstance that they 
do not confine themselves to wrought iron tubes proper. Prices 
are named at £5 to £5 2s. 6d. 

Hoop makers are looking about just now for the American 
orders for baling strip which always come out at this season, and 
concerning which American merchants in Liverpool and elsewhere 
are now beginning to operate. Last week's quotation of £6 5s. to 
£6 10s. for hoops cut to lengths, f.o.b. Liverpool, is this week re- 
peated. Ordinary export hoops for the Australian and other 
markets are quoted £5 2s. 6d. to £5 5s. at works. 

Sheetmakers desire an increase of specifications under former 
orders, and an increase likewise of wholly new contracts. These 
firms are, however, better employed than any others. Prices are 
easy at £6 5s. for singles, £6 /s. 6d. to £6 12s. 6d. for doubles, and 
20s. additional for trebles. 

A report is in circulation that the works of the late Hope Iron 
and Tin-plate Co., Tipton, which were recently offered for sale un- 
successfully under the hammer, have now been sold by private con- 
tract, and are to be restarted upon best thin sheets, and best 
tin-plates. Definite information is not, however, yet forthcoming. 

The Patent Shaft and Axle Tree Company is busy upon the 

roduction of railway wheels and axles of steel and iron for Indian, 
South American, Australian, and other foreign railway lines. 
Some of the goods of this description which they are turning out 
are of great weight, and are striking examples of the perfection 
which has been reached in this class of engineering. The new 
heavy steel rolling plant at the company’s Bromwich works is 
answering well, and engineering sections of steel of large propor- 
tions are being rolled daily. Large steel channels are being sent 
away to Melbourne, 

The pig iron trade remains much in the same condition as a week 
ago. Neither buyers nor sellers are anxious to do business, and 
each side is disposed to somewhat stand aloof from the other. So 
far there has not been much buying in anticipation of the quar- 
terly meetings, and it is probable that the advance business will on 
this occasion be somewhat smaller than usual. Still, consumers’ 
contracts are beginning to run out in some directions, and new 

usiness will by-and-bye be compulsory. Prices remain easy. 
Sellers quote 39s. for Derbyshires and 38s. to 39s. for Northamp- 
tons. Buyers, however, state that they are securing supplies at 
37s. 6d. delivered. Lincolns as 40s. to 41s. 3d.; best hematites are 
53s. for forge sorts delivered ; native pigs are 50s. to 52s. 6d. now 
for hot blast all mines; 39s, to 40s. easy for part mines; and 30s. to 
31s, 3d. for cinder sorts. 

The appointment of a new general manager of the extensive 
works of Bolekow, Vaughan, and Co., occasioned by the retire- 
ment of Mr. Windsor Richards, is regarded as one of great im- 
portance. Names of several well.known scientific men are men- 
tioned as probable candidates, and among the candidates is Mr. 
A. D. Ellis, of the Snedshill Iron Company’s Works, Shrop- 
shire, who has had considerable experience. 

The Indian railway companies are placing on the market some 
good orders for bridges and railway material. For the Indian 
State Railways plate girders of 6ft., 12ft., 20ft., 40ft., and 60ft. 
spans are required ; the East Indian Railway Company is asking 
for slate-ginder bridges and built-up crossings; and the Bengal- 
—— Railway invite tenders for the supply of triangulated 

irder bridges 100ft. span, and plate-girder bridges 80ft. span. 

olling stock is required by the South Indian Railway Company ; 
and the Indian States a are in want of galvanised wire for 
fencing and galvanised eyebolts. 

I recently mentioned the report that one of the railway wagon 
companies in the Birmingham district had secured a foreign con- 
tract valued at something like £100,000. I may now state that 
the firm referred to is Messrs. Brown, Marshalls, and Co., Limited, 
Britannia Works, Birmingham, who have taken an order for 500 
wagons and 70 carriages for the extensions of the Government 
Central Northern Railway, Buenos Ayres. The carriages and 
wagons are all of the American bogie pattern, each being mounted 
on eight wheels. The exact value of this contract is about £90,000. 
The firm are just now completing a large contract for carriages 
and wagons taken last summer, which include an item of 220 
carriages all complete. 

Messrs. Braithwaite and Kirk, Crown Bridge Works, West 
Bromwich, are experiencing an enlarged demand for engineering 
work, which has necessitated an extersion of plant by the laying 
down of planing, drilling, forging, and rivetting machinery. They 
have also just provided themselves with a 10-ton steam crane of 
novel construction. Among orders recently to hand they have 
this week succeeded in obtaining one for the supply of 1000 tons 
of bridge-work for the Bengal-Nagpur Railway, and another for four 
large roofs for the Central Railway, Entre Rios. They have now on 
hand 700 tons of roof-work and 400 tons of bridge-work forthe Indian 
State Railways; 700 tons of bridge-work for the Imperial Railways 
of Japan ; bridge-work and roofing for several of the home rail- 
ways ; and about 100 tons of patent flooring for the Scottish and 
Great Northern Railways, besides constructional ironwork for 
builders, contractors, merchants, and architects. 

In the report of the council of the Birmingham Chamber of Com- 
merce to be presented at the annual meeting on the 22nd inst., the 
council states that while it is true that in the metal trade of the 
district most important advances in prices were reached during the 
closing months of last year, they attribute them not to the pressure 





or call of improving demand, but to the speculative action of a 
foreign syndicate, which they greatly fear will tend eventually to 
derange, and possibly to divert to foreign control, the very import- 
ant interests which are by such action so materially affected. 

A meeting of the members of the North Staffordshire Mining 
Institute was held at Stoke-on-Trent on Monday, when a discussion 
took place respecting Mould’s patent coal-getter. Mr. Scott, who 
had seen the machine at work three days at Silverdaie, spoke 
favourably of it. 








NOTES FROM LANCASHIRE 
(From our own Correspondent. ) 


Manchester.—Business all through continues exteremely slow, 
and there is still no indication of any sufficient increase of actual 
requirements to give that activity to the market which is abso- 
lutely necessary to maintain prices. So far the contracts which 
makers secured towards the close of last year have tended to stave 
off any sudden collapse ; but for the last two or three months the 
tendency has been steadily downwards, and the first quarter of the 
ed is closing very discouragingly. There is still some feeling of 

opefulness with regard to the future, and makers, even where they 
are getting in actual want of orders, are holding back as much as 
possible from pushing sales. Consumers, however, are either 
mostly well covered for some time forward, or where they have to 
come into the market have only limited orders to place; and there 
is an absence of any immediate development of trade to give any 
very confident tone just at present tothe market. Considering the 
disappcinting and unsatisfactory condition of trade, prices are 
fairly steady, and still show a considerable margin above the ex- 
cessively low rates which were ruling at the close of last autumn. 
The principal users of pig iron in this district are not more than 
moderately employed, and it is exceptional where they are getting 
new work of any very great weight. As regards finished iron, 
makers are, perhaps, passing just now througb the very worst 
period of the year. Local requirements were mostly well covered 
a month or two back, when prices were beginning to advance, so 
that there is very little business coming forward in this direction ; 
whilst the opening of the usual spring shipping season has been 
delayed by the recent very severe weather. Manufacturers, under 
these circumstances, have found it necessary to give way upon the 
full advance they were asking; but as they are mostly tolerably 
well engayed for the present on contracts, they still hold to prices 
considerably above those which they were taking only very re- 
cently. 

The Manchester iron market on Tuesday was fairly well attended, 
but there was very little actual business doing. For pig iron, 
where there are any inquiries, they are chiefly for forge qualities, 
and where business is done it is principally in the low-priced 
Lincolnshire brands, which are by far the cheapest iron in the 
market. Local makers still hold to 39s. 6d. and 40s., less 24, for 
forge and foundry qualities delivered equal to Manchester; but 
apart from the occasional sales to regular customers in the imme- 
diate neighbourood of works, they are doing little or nothing. 
Forge and foundry Lincolnshire are quoted respectively at about 
37s. to 38s., less 24, delivered here, but these prices are scarcely 
being got even for forge, in which some moderate transactions 
have taken place, whilst for foundry, which still meets with only 
the most limited inquiry, quite 6d. below the quoted rates would 
be taken. For Derbyshire foundry 43s., less 24, delivered here, 
remains the nominal quotation, and makers are not at all anxious 
sellers, but at this figure the above brand is quite out of this 
market. There is a small business reported in Middlesbrough 
foundry iron, and good brands are firm at 40s., 4d. net cash, delivered 
equal to Manchester, with some special brands about ls. per ton 
more than this. Scotch iron remains without material change. 
Makers are not disposed to give way any further upon the low 
prices which have recently been ruling; and here and there, in 
anticipation that perhaps the lowest poimt has been touched, there 
is some quiet buying going on, but the business doing all through 
is of no great weight. 

Hematites continue in very poor demand; in fact, there is 
scarcely sufficient business offering to really test prices. Nomi- 
nally they are unchanged from late quotations, but actually the 
tone is weaker, and there are sellers at as low as 51s. 6d., less 25, 
for good No. 3 foundry qualities, delivered in the Manchester 
district. 

For manufacturing iron prices are also rather easier. Average 
quoted rates remain at about £5 2s. 6d. for bars, £5 5s. for hoops, 
and £6 15s. for sheets, delivered in the Manchester district; but 
for prompt specification there are sellers prepared to come a little 
under the above figures, 

Steel plates for boiler-making purposes continue only in moderate 
demand, but makers still hold tirmly to £8 per ton as their mini- 
mum quotation for delivery in the Manchester district, although 
there are here and there second-hand lots to be got at about 2s. 6d. 
under this figure. 

Very little actual progress is as yet being made towards im- 
provement in the engineering branches of industry. Works in 
some few cases are getting more orders, perhaps, but tbere are 
many complaints that trade shows rather a decrease than an 
increase of activity. Cotton machinists are mostly well engaged, 
and boilermakers, as a rule, report a fair amount of activity; but 
apart from these two branches works are but indifferently 
employed. Locomotive builders are still only poorly engaged, 
although they are better off than they were; and machine tool 
makers, taking the trade all through, are in no very much better 
position; whilst the general engineering trades can only be 
described as being in a very unsatisfactory state, with the keenness 
of competition to secure new work in nowise abated. 

The Allen pneumatic rivetting machine, of which a description 
was given some time back in THE ENGINEER, and of which Messrs. 
De Bergue are the sole manufacturers outside the United States, 
is coming largely into use for shipyards, boiler-making, and loco- 
motive purposes. Messrs. De Bergue have already supplied com- 
plete plants to the Sunderland Shipbuilding Company, the 
Grangemouth Dockyard Company, and to Messrs. Russell, of Port 
Glasgow. They have just completed a plant for the Cape Govern- 
ment at Natal for locomotive work, and they have sent out similar 
plant to Sweden for boiler work, and to the Harkort works in 
Germany. 

The members of the Council of the National Association of 
Colliery Managers met on Saturday afternoon last at Manchester. 
Mr. 8. Alsop, president, occupied the chair, and there were present 
representatives from Wigan, Rugeley, Drybrook, LeighWood, Clay 
Cross, Prescot, Mold, Mayport, Earlestown, Pemberton, Chorley, 
Durham, Bolton, Whitehaven, Ruabon, Wrexham, and other dis- 
tricts. Mr. Maskell W. Peace, of London and Wigan, solicitor to 
the Mining Association of Great Britain, was appointed solicitor to 
the Association. A formal letter was read from the Home Secre- 
tary’s Department acknowledging the receipt of a memorial sent 
up from the Association, in which various suggestions were made 
respecting the examination of candidates intending to become 
colliery managers. From statements read from branches formed in 
Lancashire, North Wales, Staffordshire, Worcestershire, and the 
Midland Counties, it appeared that the Association, although only 
formed last August, was in a very satisfactory position both as to 
membership and finance. After some formal evidence had been 
gone through, the meeting was adjourned for a month. 

The injector business of Messrs. Sharp, Stewart, and Co 
—who are in process of removal to Glasgow—has been pur- 
chased by the Patent Exhaust Steam Injector Company, Man- 
chester. The purchase includes books, good-will, drawings, 
patterns, templates, &c. In addition to this I am informed that 
the Injector Company has secured the services of the most skilful 
workmen hitherto employed by Messrs. Sharp, Stewart, and Co., 
in this department, Special works are being fitted up so that 
orders forinjectors may be executed with the accuracy and despatch 





which have for such a long time past earned a deservedly high 
reputation for Messrs. Sharp, Stewart, and Co. 

essrs, Walker Bros., of Pagefield Ironworks, Wigan, have just 
completed and forwarded for the Government of the Mikado of 
Japan a large ventilator fitted with the patented improvements, for 
which a gold medal was awarded to the firm at the Newcastle 
Jubilee Exhibition. 

Mr. Otho H. Harcourt, who has resigned his position with 
Messrs. Brown, Bayley, Dixon, and Co., has been appointed pro- 
vincial representative of the Bolton Iron and Steel Company. 

The members of the Manchester and Salford Trades’ Council 
were, at their meeting on Thursday last, addressed by Mr. A. 
Smith, of London, on the subject of ‘International Trade 
Unionism.” Mr. Smith argued that the necessity was perfectly 
plain for international trade unions. He thought the large losses 
of both workmen and employers on strikes would be avoided if 
very modest sums were spent in organisation. Those who defended 
labour were bound to be international in their views and sym- 
pathies, for capital was international. There were many important 
questions affecting trade—such, for instance, as the length of a 
working day—which could only be efficiently dealt with by an 
international trades union congress, the holding of which would be 
attended by the greatest possible good. Mr. Smith then went on 
to describe at some length various trade union movements on the 
Continent, afterwards receiving the thanks of the council for his 
address. 

The condition of the coal trade remains fairly satisfactory, with 
prices steady at late rates. The severe weather keeps up a brisk 
demand for the better classes of house-fire coals; and in fact it 
may be said that with the exception of the inferior descriptions of 
slack the present output, with collieries working on or about full 
time, is moving away steadily. Best round coals remain at 9s. per 
ton at the pit, with seconds at 7s. to 7s. 6d., and the commoner 
sorts 5s. 6d. to 6d. Steam and forge coals, which are moving off 
largely as common house-fire coal, remain at 5s. to 5s. 6d. per ton 
at the pit, whilst for shipment 7s. per ton is being got for deliveries 
at the high level, Liverpool, or at Garston, although 3d. under this 
figure would be taken in some instances, Good ordinary descrip- 
tions of burgy average 4s. 6d. to 4s. 9d. per ton at the pit, and 
slack ranges trom as low as 2s. 6d. per ton for the commoner sorts 
up to 3s. 3d. and 3s. 6d. for the better descriptions, with 3s. 9d. 
and 4s. being got for the very best qualities. 

Burrow.— There is a quieter tone in the hematite pig iron trade, 
and makers are doing less business in all qualities of pig iron. 
There is also a tendency in the direction of lower prices, and mixed 
parcels of hematite pig iron are now quoted at 42s. 6d. per ton, but 
makers are not disposed to do much business at this figure, as they 
are so well off for orders that they are prepared to await a return 
to fuller prices. In hematite warrants not so much speculative 
business has been done of late, but the fact remains that stocks are 
too large, and as a consequence prices are unremunerative. There 
is a firm tone in the steel trade, and ali departments are very 
busily employed. Steel rails are in full demand, but at lower 
rates, and heavy sections are this week quoted at £3 17s. 6d. per 
ton net f.o.b., with lighter sections at about 5s. in advance of this 
figure. In steel for shipping purposes the demand is quieter, 
probably because at the moment shipbuilders are not re- 
ceiving many new orders; but good inquiries are to hand, and 
probably during the ensuing few weeks some large as well as 
small orders will be placed in this neighbourhood which 
will result in an increased demand for shipbuilding material from 
local mills. Plates are quoted at £6 19s..per ton and angles at 
£6 7s. 6d., net f.o.b. There is a steady tone in billets and bars, 
the former being at £3 18s, 6d. per ton, while nail slabs are at 
£3 18s, and are only in quiet demand. Speigeleisen, which is in 
large consumption, and a considerable tonnage of which is produced 
in the district, is quoted at 74s. per ton, net f.o.b. Blooms on 
American account are fairly inquired for, and prices are down to 
£3 11s. per ton, net. There is a good trade in all qualities of 
Siemens-Martin steel, and hoops and wire are in better request. 
‘The outlook in the steel forge trade is more cheerful. Engineers 
and ironfounders are better employed, and boilermakers have more 
work todo. In the iron ore trade a quieter tone is observable; but 
smelters are largely bought forward. Ordinary qualities are quoted 
at from 8s. to lls. per ton, net, at mines. There is a good trade 
in coal and coke; but the recent snowstorms limited the supply of 
the latter, and almost resulted in the stoppage of many furnaces. 
There is every prospect of the new paper pulp and linoleum works 
being started at Barrow. Some large mining enterprises are in 
progress of early development, and enormous beds of ore, covering 
large areas of royalties, are soon to be opened up. There is a fair 
trade doing in shipping for the time of the year, and freights are 
well maintained. . 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE South Yorkshire coalowners are much concerned about the 
proposed absorption of the Hull and Barnsley line of the Midland 
Company. They sent a most influential deputation to the Midland 
directors at Derby, last Friday, to try and effect an agreement 
which would render their opposition unnecessary. They asked 
the Midland directors to give them an assurance that, in the event 
of their obtaining possession of the Hull and Barnsley undertaking, 
they would give an assurance to continue the rates of carriage to 
the Humber portsat present enjoyed. These are 6d. per ton under 
the former charges. The Midland declined to give any such 
assurance, and, further, they refused to promise that the railway 
should be worked as an independent line. Our coalowners are 
greatly disappointed at thisresult. In fact, immediately after the 
meeting they decided to give the most strenuous opposition to 
the Bill of the company, and large subscriptions, as a guarantee 
fund, were at once definitely promised. 

It is not surprising that the coalowners should take this adverse 
decision of the Midland Company as a serious affair for the colliery 
interest of Yorkshire. The construction of the Hull and Barnsley 
Railway was supported by them for the express purpose of de- 
veloping the export of coal from that district, which it was con- 
tended had been interfered with by the combination of the North- 
Eastern, Midland, and Manchester, Sheffield, and Lincolnshire 
Railways. These companies, it was urged, had practically the 
monopoly of the Hull, Goole, and Grimsby trade. In the year 
prior to the opening of the Hull and Barnsley—1884—the quantity 
of coal sent to Hull was 1,302,000 tons; in 1887 it had risen to 
1,792,000 tons. Two reductions of 3d. each per ton were made, 
and these were the means of greatly increasing the export trade in 
South Yorkshire coal. 

A very notable man in the steel trade has passed away by the 
death of Mr. Robert Hadfield, of Hadfield’s Steel Foundry Com- 
pany, Hecla Works, Sheffield. Mr. Hadfield owed his position 
entirely to his own foresight and energy. Originally a rate col- 
lector, he acquired the elements of steel manufacture at Messrs. 
Sorby’s works, and afterwards entered into the wire trade, 
his partner being Mr. Jabez Shipman—Messrs. Shipman and 
Co., Attercliffe. Mr. Hadtield subsequently commenced a steel 
foundry works, which has since increased to immense pro- 
portions. At Newhall-road he has carried on the production of 
crucible steel castings of every description, from 41b. to 16,000 Ib. 
each. Hadfield’s cast-steel wheels and axles are known the world 
over, fullya million and a-half of them being now in daily use. 
Another great speciality, patent steel wheels and axles for collieries, 
tramways, ironstone mines, &c., has been a signal success. They 
are now being produced at the rate of 2000 per week. Engineers’ 
and general castings, axle blocks, piston blocks, bogie engine 
wheels, patent Hecla wheels—one-half the weight of cast 
iron—points, crossings, and a vast variety of other crucible 
castings, might be mentioned. The firm are large con- 
tractors for her Majesty’s Government at home, in — 
and the colonial departments, supplying home, foreign, an 
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colonial railways, the Admiralty, War Department. They have 
exhibited, with the utmost success, in all the world’s shows ; 
their last great display being at Manchester, where there speciali- 
ties attracted very great attention. Mr. Hadfield contended 
strongly for the retention of Sheffield trade in Sheffield, and this 
led him to take an active hand in opposing the extension of steel 
plant at Woolwich. He declined to purchase any of the French 
patents for steel projectiles, and invented a steel shell which has 
stood most satisfactory tests. He wasa kind and liberal-h 

ntleman, whose death is much regretted. His son, Mr. R. A. 

adfield, is a very able exponent of steel manufacture, and recently 
read two papers before the Institution of Civil Engineers on his 
investigations into manganese steel. 

I have had brought under my notice this week four very fine 
examples of the cutlery craft. Mr. A. J. Jordan, who has a 
large business in St. Louis and the States, some time since com- 

d the facture of his cutlery and general fancy goods at 
Sheffield, and the articles referred to were made here at his East 
India works. They are ladies’ work caskets. Two are in 
blue, llin. by 74in. by 64in., made with moulded nelling, 
a combination of silk velvet, inlaid with calf leather of a 
lighter shade, worked out with gold scroll work. The centres 
of the panels have gracefully designed and engraved scroll 
mounts and handles richly gilt; the interior is fitted up 
with all requisites for a lady’s use—scissors, instruments, gold 
pencils and thimbles, set with turquoise, all exquisitely finished. 
A third casket is made in a similar manner, but octagon in shape, 
and covered wholly in claret-silk velvet, with mount and handles. 
These goods, which have. been made for two ladies of the highest 
distinction, were designed and executed by Mr. A. W. Cooper, 
who has charge of the fancy and case goods department. r. 
Cooper has supp'ied examples of his handicraft to the Princess of 
Wales, the late Duchess of Norfolk, Miss Nellie Grant—now Mrs. 
Sartorius—daughter of the late President Grant, and others. The 

present caskets and their contents are in every way worthy of 
Sheftield’s great reputation in the cutlery craft. 














THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THE severe weather which has recently prevailed has not by any 
means assisted the Cleveland pig iron trade. The attendance at 
the market held at Middlesbrough on Tuesday last was very 
meagre, and but few sales were made. Prices were, however, 
fairly well maintained, and there is little doubt but that a better 
state of things will supervene when deliveries are fully resumed. 
For the most part, merchants still ask 31s. 6d. per ton for No. 3 
g-m.b., but there are some who will not refuse 31s. 44d. for prompt 
delivery. Makers, of course, do not accept these prices in the 
present state of their works, as they can afford to wait. The 
quantity of forge iron entering into consumption is greater than it 
has been for some years, and prices are firm at 30s. 9d. per ton. 

Stevenson, Jacques and Co.’s current quotations :—‘‘ Acklam 
Hematite,” Mixed Nos., 45s. per ton; ‘ Acklam Yorkshire,” Cleve- 
land, No. 3, 35s. perton; ‘‘ Acklam Basic,” 35s. per ton; “‘ Refined 
Iron,” Hematite and Cleveland, 65s. and 55s. per ton ; ‘‘ Chilling 
Iron,” 55s. to 60s. per ton, net cash at furnaces. 

Warrants are quoted at 31s. 6d.; buyers offering 1d. and 14d. 
per ton less. 

Messrs. Connal and Co.'s stock of pig iron was, on Monday last, 
327,773 tons, which represents a decrease of 1565 tons for the week. 

The stormy weather has seriously interfered with the shipments 
of pig iron, many vessels having been detained in the river thereby. 
The quantity exported from Middlesbrough between the Ist and 
19th insts., inclusive, was only 36,805 tons, against 43,057 tons in 
February and 37,649 tons in January. 

The finished ironworks are nay eee occupied, and some 
makers have sufficient orders on their ks to enable them to re- 
start mills which have been idle for years. Messrs. W. Whitwell 
and Co. are about to reopen the Westbourne Ironworks at Stock- 
ton; and the Stockton Malleable Iron Company are similarly 
extending their operations. Prices remain as last quoted. 

The Tyne Commissioners are much concerned about the Railway 
and Canal Traffic Bill, which is at present under consideration in 
the House of Lords. They have just drawn up a petition praying 
that the Bill should not be passed into law as it now stands. The 
Commissioners are of opinion that it is not desirable or proper to 
entrust a body like the Board of Trade with the duty 
of determining and classifying traffic, and scheduling the rates 
and —— applicable thereto, which functions should, they 
think, be discharged by experts. The Commissioners are further 
opposed to the enforcement of equal mileage rates, and think that 
the free interchange of trade between various towns and ports, and 
the centres of consumption in the United Kingdom, could not be 
carried on and maintained without the operation of a system of 
unequal mileage rates, especially for import and export traffic. 
They submit that no person gree A be allowed to allege undue pre- 
ference as a necessary consequence in such cases, 

They believe in the extension of a system of group rates between 
seaports and inland places, and they think that such grouping 
should not be held to create an undue preference. They desire 
that railway companies who own or work docks should keep and 
publish a full account of their dock system separately from that of 
their railway, and that railway companies should not be permitted 
to carry on their docks at the expense of their railways. Finally 
they contend that the Railway Commission is the proper authority 
to deal with all questions as to the reasonableness or otherwise of 
rates and charges, and of undue preference, and that it is not 
advisable or a to entrust the Board of Trade with the duty of 
receiving and examining into complaints against railway companies. 

A serious fire occurred early on Sunday morning, the Tith inst., 
at Langley Park Colliery, which is situated about four miles to 
the west of Durham. It was first observed in the upper story of 
the screening house, which was — shortly in flames. A number 
of willing helpers were soon npon the spot, and a copious supply of 
water from the Weardale and Shildon pipes was poured on the 
burning material. It was soon found, however, that the only way 
to save any part of the property was to make gaps, so as to stop 
the continuity of the combustible portions. Nevertheless, the 
screens, disintegrators, and two engines were wrecked. The pro- 
perty, which belongs to the Consett Company, is insured, but it 
will be several weeks before the burned portions of the plant can 
be restored. Meanwhile a large number of men are thrown out of 
work. The origin of the fire is at present a mystery. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE week has been a quiet one in the pig iron market. There 
has been scarcely any business of a speculative nature on behalf of 
outside investors, who find no encouragement to deal in warrants 
from the present state of trade. Prices for warrants have there- 
fore fluctuated very little. The production remains the same, at 
the rate of about 3000 tons a week more than twelve months ago, 
while so far there is a very considerable reduction in the shipments, 
and the amount of pig iron being sent into store is on the increase. 
The past week’s shipments were 7292 tons, as compared with 6110 
in the corresponding week of 1887. 

Prices of makers’ iron are generally from 3d. to 6d. less than 
when last quoted here. Gartsherrie, f.o.b. at Glasgow, per ton, 
No. 1 is quoted at 45s. ; No. 3, 41s. 6d. ; Coltness, 48s. and 42s. ; 
Langloan, 46s. and 42s. ; Summerlee, 48s. and 42s. ; Calder, 47s. 
and 41s; Carnbroe, 41s. and 39s.; Clyde, 44s, 6d. and 40s. 6d.; 
Monkland, 40s. 6d. and 38s. 6d.; Govan, at Broomielaw, 40s. and 
38s. 6d.; Shotts, at Leith, 46s. and 44s. 6d.; Carron, at Grange- 
mouth, 50s, and 43s,; Glengarnock, at Ardrossan, 44s, 6d. and 40s. ; 





— 39s. 6d. and 37s. 6d.; Dalmellington, 40s. 6d. and 


For hematite pig iron of Scotch make there is a steady demand 
at the steel wrod my 

There is a steady business in malieable iron, and the works are 
all well employed. Merchants quote best bars £5 7s. 6d.; common 

rs, angles, and rivet iron at £5; nut iron at £4 15s.; and plates 
at £5 12s, 6d.; all less the usual 5 per cent. discount. In the steel 
trade there is likewise great activity, the great bulk of the work in 
hand being for shipbuilding purposes. Angles are quoted at 
£6 5s.; ship plates, £7 5s.; boiler plates, £7 l5s.; and _ rivets, 
£6 18s.; all less 5 per cent. There is also more inquiry for 
unbranded iron for the Eastern markets, the current price being 
£4 10s. per ton, net. 

A Gl w firm is understood to hold the contract for the new 
Tarapaca Waterworks for the supply of the town of Iquique, the 
company to carry out which hes tenn floated within the last few 
days. The water is to be conveyed a distance of about sixty miles, 
but as the pipes are to be of comparatively small size, it is expected 
that the contract will not exceed 10,000 tons, and the contract is 
to be executed by Messrs. Edington and Sons, of Glasgow. 

The coal trade has been active in the home department, owing 
to the very cold weather, but the shipping branch has been some- 
what contracted in volume in consequence of a scarcity of tonnage. 

The miners of Fife are protesting against new rules that have 
been issued requiring them to prop the working places, and the 
shale miners are agitating for the return of 2d. per ton that was 
deducted from their wages last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE coal trade may be regarded as in a very healthy condition. 
Exports have been very Jarge from all ports. Market quotations 
have been sustained well, and in some exceptional cases even an 
advance of 3d. per ton has been obtained. Present prices of steam 
coal are 9s. to 9s. 3d. and 9s. 6d., special, Cardiff; house coal, 
Rhondda, 8s. 3d. to 8s. 44d. We shall fully expect this to touch 
8s. 6d. before the season ends. Small steam, 4s. 3d.; small 
‘smiths’ coal,” scarce, 6s. 3d. to 6s. 9d. It will be seen from these 
figures that the market is looking better and firmer. March totals 
promise to be high all round. The drain upon the Welsh coalfields 
continues enormous, with a smaller percentage of accidents than I 
have known. For a wonder the winter is passing away without 
any great calamity. Engineering skill has certainly reached a high 
point, and the mechanical arrangement may be regarded as almost 
perfect. Many collieries are now turning out 1500 tons a day, 
requiring one incessant ‘‘drive,” and yet cases of over-winding, of 
ropes breaking, and of falls down shaft seem to be mastered com- 
pletely. Another good feature about the coal trade is the 
tranquillity of the colliers. A very short time ago there was 
a strong effort made by interested persons against the sliding 
scale. This was completely broken down, and a few days ago the 
last spasmodic effort was shown in the action of opponents. The 
decisive meeting was held at Aberdare, when fifty-three delegates 
attended, representing over 30,000 steam coal colliers. The chief 
subject was the sliding scale, and the propriety or not of adhering 
to it. Many of the workmen spoke vigorously, and with a good 
deal of common sense. Philip Jones, on the part of the Monmouth- 
shire men, and W. Abraham, M.P. for Glamorgan, advocated the 
scale warmly. The latter in particular paid a high meed to 
Sir W. T. Lewis by stating that in practical working no 
better or more just principle could be found. The result of the 
meeting was that the motion to uphold the scale was put and 
carried. 

At the same place, but in another room, the house colliers also 

discussed the scale, when there were present seventeen delegates, 
representing over 2000 men and nineteen collieries. The decision 
=e To support the scale, 1880; against the scale, 652; neutral, 
70. 
I am pleased to record this decision, but something more is 
wanted. The scale must be supported. It is in debt; but if the 
colliers only subscribed 3d. per man per annum, this would clear 
the working expenses, So the machinery is not only efficient, but 
simple to a di 5 

A relic of the storm, in the form of a Cardiff vessel with coal, 
was sold at Swansea this week for £400. 

The severe weather has told on many movements, and some 
delay has taken — in consequence. Now a little improvement 
bassetin. The Barry railway near Pontypridd is being pushed on, 
and the important junction arrangements will soon be undertaken, 
and will indicate, if I am not mistaken, a good deal of engineering 
skill. The Taff railway authorities have fairly completed their 
terminus, one of the most perfect in Wales, and it may well chal- 
lenge the majority of even bigger centres than Cardiff. The sub- 
ways are perfect. Llandaff station is next to be completed. 

Progress at Treforest steel works is now being shown ina very 
satisfactory manner. At Cyfarthfa new stoves are being built and 
preliminary arrangements for starting a new furnace. Renovation 
too continues the order of the day at Dowlais. Last week Mr. 
Martin, the chief manager of Dowlais, was elected President of the 
South Wales Institute of Engineers at their annual meeting. In 
the course of the evening he referred to the projected removal of 
Dowlais works to Cardiff, and while he regretted it for the saxe of 
Dowlais, he could but congratulate Cardiff on its good fortune for 
the future. 

Messrs. Wright and Co., Gowerton, have paid off their steel- 
workers who had clamoured and struck for an advance, Against 
this piece of unsatisfactory news is the encouraging one that the 
strike at Cwmavon has ended. 

Newport Waterworks have been bought by the Corporation. 
Coastwise coal clearances from Newport last week were small prin- 
cipally on account of the weather, while they totalled 17,963 tons. 

Iron and steel quotations are about the same as “7 have been 
of late. Steel rails, £4 to £4 5s,; Welsh bars, £4 12s. 6d. to £4 15s, ; 
sheet iron, singles £7 to £7 10s. at works. Bessemer blooms, £4 5s. ; 
bars, £4 15s.; Siemens bars, £5 2s, 6d. In quality the Welsh works 
are turning out good material. 

Tin and tin-plate continue delusive. As regards the first, last 
week deliveries in May were quoted at £133. This week the same 
deliveries are quoted at £148. This has an injurious effect on trade, 
and keeps it unstable. Fortunately works are tolerably well off 
for orders, and the leading ones are fixed in price, and thus sales 
are limited, The ordinary cokes are selling at 13s. 6d. to 13s, 74d. 
Bessemers fetch in Liverpool, I hear, 13s. $d. to 14s., and Siemens 
run up to 14s. 6d. Wasters are not selling well in Liverpool at 
present, and the best prices obtainable for them are from 13, 6d. 
to 13s. 9d. 

The Exchange meeting in Swansea was well attended, but business 
was cautiously done. Clearances last week of tin-plates were very 
limited. The make at Swansea was 47,860 boxes. This week’s total 

romises well, as there are heavy orders going off to America and 
_— The Cardiff Corporation are supporting the Rhymney 
i 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


In spite of the extremely unfavourable weather for many con- 
structive purposes, the iron trade of the country maintains its 
animated condition. The demand for pig iron of all sorts is 
particularly brisk, and for manufactured goods in ago it is pro- 
nounced satisfactory, and prices are bound to firm and be 
maintained, so long as the conventions preserve their sway over 
the markets; but they have gone beyond this, for they have 
advanced in some cases ahead of those fixed by the convention 
itself. The reports from Silesia are very cheering, for there all 





the pig iron the furnaces can turn out is for this year already 
disposed of, at a remunerative figure, and part of the output 
for the year after as well; and, as may be gathered from 
this, the manufactured iron branches are also flourishing, and, 
indeed, the works are fuller of orders at present than ever before 
was usual at this season, and for the second quarter a rise of M, 24 
p-t. in bars has been decided upon by the sales syndicate. All 
manufactures of and in wire are especially brisk, and the foundries 
and machine shops quite full of work for some time to come. The 
neighbouring market of Austria has also of late been very active, 
with prices tending towards a rise. Rolled iron tubes have already 
been advanced 5 p.c. It is, however, to be feared that England, 
which used to do so large a business with Austria in this article, 
can no more compete against such enormous import dues as now 
rule there. 

In the Rhenish- Westphalian districts the Siegerland and Nassau 
mines are at last having a good innings, which they deserve to have 
after years of enforced idleness and the splendid quality of the 
ironstone they yield. The output is now large, prices are firm, and 

ying, ranging from M. 9°60 to 14°20 p.t., while in Luxembourg- 

raine the minettes, which find ready sale in Westphalia in large 
quantities at firm prices, range from 2°50 to 3°20 p.t. on trucks at 
the mines. The consumption of pig iron generally is very 
large just now, that of forge and basic being the more con- 
spicuous, The demand for spiegel is regular, prices very firm 
at M. 59 to 60 for the low grades, pam to the West- 
phalian works, and orders for the next quarter are coming freely 
to hand. America is, on the whole, not a great buyer at the 
moment, though some orders for there are on the market for the 
high-grade quality of 20 p.c., but terms cannot be agreed upon. 
The demand for forge pig is so large, the furnaces are at a loss how 
to supply customers, and there are nostocks, Orders for the third 
quarter are in plenty, and if the state of things continues it is not 
improbable that a forge pig famine will set in, so far as it relates to 
domestic make. Belgium could not enter the lists, because this 
brand is very scarce and dear there, But of course England could 
always supply what might be required; and looking at the 
import list, it seems more than probable pig iron is already 
arriving from that source, for 10,500 tons were imported 
from England in January last. The quotations are, for best 
sorts, M. 51 to52p.t.; basic, 45 to 46 ; Luxembourg, 40. Bessemer 
is a little more lively than for some weeks past, and it has been 
sold at M. 1 to 2 above the convention fixture, and for prompt 
delivery stands at M. 56 p.t. Foundry is in pretty full demand at 
M. 51, 54, and 57 for the three numbers. e bar iron trade is 
considered to be in a very satisfactory state, at least by those whose 
interest it is to bolster up the convention, and the rolling mills 
tolerably supplied with orders, albeit only, or chiefly, inland ones, 
for export is dull, declining, or crippled by convention rules and 
regulations, Some of the smaller works decline to export at all, 
declaring to the sales bureau that they do not care to sell at 
the reduced export price, while it-—the bureau—is obliged to 
find sales for their output at the higher price fixed by the conven- 
tion for inland orders, the difference, be it observed, being very 
nearly M. 20 p.t. The export trade, therefore, is chiefly obliged 
to be done by the larger works, which, in so far, can best afford it, 
because they work up their own gotten raw materials ; but this is 
unfair towards these works, and meantime the dearly-acquired 
export tion is vanishing. As a further illustration, of this 
wonderful model convention, for the coming quarter the list price 
of bars is to be raised M 2) p. t. This was intended to com- 
pensate the forges for the enhanced pig prices; but it 
appears the large dealers and buyers have complained that 
there was no profit left to them under the convention regulations, 
so now they are to reap the chief benefit from the rise, while the 
mills and forges go empty away. Then the committee have intro- 
duced new payment regulations, which the large dealers were 
forced to follow, and now they meet with the most determined 
resistance from the smaller and, of course, more numerous buyers 
and consumers. Thus with these conventions there are always 
rocks ahead. The season being so late, girders are flat momentarily; 
nevertheless, jthe list prices of these and other sectional sorts of 
iron have been raised M. 2 p.t. by their special convention, as a 
large number of orders are in prospect. There is no change to 
note in hoops, either in demand or price; but if the Rhenish-West- 
phalian works can again come to terms with the outside works, 
for the second quarter, then the price is to be advanced again. 
The prices are firm but too low against those for the raw material, 
which is, indeed, the case with all rolled iron, The sheet works 
are short of orders and are working for stock in many cases, and as 
was to be expected in such a contingency, many members at the 
last meeting proposed the dissolution of the sheet mill conven- 
tion. Instead of this, however, the prices for the north districts 
of the country were raised, and are now M. 150 to 152 p.t. 
at the works in the Siegerland. The forge pig smelters have 
very properly declined to lend a hand in coercing the mills 
outside the convention to pay an extra price for the crude iron. 
This is convention the second which is shakey. The wire rod 
trade is just where it was as last reported, there being no change 
in price or demand. The wire nail business is tolerably good and 
regular, customers are getting accustomed to the higher prices, 
which would be raised still higher if some of the more important 
factories did not remain without the convention. A change for 
the better in this trade has been wrought by the new sales bureau. 
It was in rather a degraded condition when the bureau started, 
there having been such a number of petty makers in the 
business. Now, all the packages are to be one _ pattern, 
and are to contain the real number of nails which they 
retend to do, both of which innovations will come to the aid of 
airer dealing in the future. It might be remarked in this connec- 
tion that, judging from the bitter articles in the journals, the late 
Merchandise Pockestion Act is beginning to make itself felt here ; 
and where any case should occur, it is to be desired that our 
Custom-house officers will act with vigour, show no weakness, but 
do to others as they certainly would be done by. Late tenders for 
railway wheels and axles showed the present price to be M. 315 p. 
set at works, Very few steel rail orders come to the works or are 
exported now-a-days, but in blooms, billets and plates they have 
quiet work for the next few months on hand. The machine shops 
and foundries are busy, and in many cases have more on hand than 
they can promptly execute, and prices have improved a little. 

The following are the list prices, free at works, for inland sales : 
—Good merchant bars, M. 12250 to 125 p.t.; special brands up to 
130 ; angles, 132°50 ; hoops, 137°50 to 140 ; steel billets, 135 ; boiler, 
165 ; tank plates, 145 ; sheets, 150 te 152; heavy steel plates, 135 
to 140 and higher; iron wire rods, 121; steel ditto, 120; drawn 
iron wire, 135 to 145; steel ditto, 135 to 140; wire nails, 165; rivets, 
175 to 180; light rails up to 115 p.t.; finished wheels and axles, 
315 to 320 p. set. 











Messrs, R. E. Crompton AND Co. AND THEIR PuPILs.—On 
Thursday, the 15th inst., a very pleasant evening was spent at the 
annual dinner of the past and present pupils of the firm of 
Messrs, R. E. Crompton and Co. The following among others 
were present :--Professors Adams, Fleming, Hughes, and Kennedy ; 
Messrs. Absolom, A’Court, Alabaster, Allbright, Beale, Beaumont, 
Biggs, Brown, Bright, Butcher, Brunton, Callender, Chamen, 
Crompton, Erskine, Fearfield, Gatehouse, Gilkes, Goolden, Gordon, 
Gower, Hayward, Hall, G. Harrison, L. H. Harrison, Hartnell, 
Howell, Holt, Hunter, Kapp, Lea, Leaf, Massey, Master, Moore, 
Moncrieff, Morley, Newberry, Pott, Preece, Price, Raworth, Red- 
grave, Rogers, Ryder, Scrutton, Sheppard, Siemens, Spagnoletti, 
Statter, Stokes, Sully, Swan, Soll, ylor, Thomson, Tyers, Wal- 
lace, Wakeford, Williams, and Wollaston. All acquainted with 
the development of the electric lighting industry are aware how 
much it is connected with the name of Messrs. R. E. Crompton and 
Co., and that Mr. Crompton was justified in his remarks when he 
stated that the pupils trained in their works had turned out to be 
among the best electrical engineers. 
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AMERICAN NOTES. 


(From our own correspondent.) 
New York, March 9th. 

THERE is a declining tendency in prices in most 
American staples. A reaction is counted upon 
in April. The basis of it is the demand for 
material in all trade channels, Stocks of old rails 
in bond March Ist were 16,382 tons; steel rods, 
4724 tons; Swedish iron, 2579 tons; Russia sheet 
iron, 960 tons, Receipts at Philadelphia 633 tons 
old rails. The consumers of metals have done 
very little and do not make large 2 soma even 
in the face of the advancing tendency. Exports 
of Lake copper last week were 508,132 1b.; since 
January Ist, 11,556,744 lb. Exports of copper 
matte and ore, 15,429,523 lb.; lead continues to 
advance; sales agure rate 1500 tons. Stocks in 
bond at New York 1634 tons. Stocks of tin-plates 
23,140 boxes. 

The iron trade is dull, consumers have not begun 
to place their large spring and summer orders, 
The inactivity is due to the possibility of adverse 
industrial legislation, and to the possibility of a 
delay in the inauguration of a number of impor- 
tant industrial enterprises involving large expen- 
ditures. Business throughout the interior is 
picking up. The mill production of bars, plates, 
structural shapes and steel rails is lower than for 
several months. Ore contracts for Lake Superior 
come in very slowly. A speculative movement 
has set in in southern mineral properties. Negro 
labour is being profitably employed in a large 
numberof southern manufacturing establishments. 
As a rule negro labour is unprofitable, but careful 
training and —— is bringing an increasing 
number into the foundries, mills and furnaces. 

Railroad matters in the north-west are still 
unsettled, and there are fears that the troubles 
may extend, although the eastern trunk lines have 
refused to pro-rate with the western builders of 
houses and mills, and of tunnel and elevated rail- 
road work, and constructors of hydraulic and 
mining machinery would place extensive orders at 
this time were it not for the expectation of lower 
prices before April Ist. Foreign material is dull, 
and buyers are awaiting a decline in prices, Rail- 
road earnings are heavier than for the corre- 
sponding week last year, and those whoareawaiting 
the upward turn in the market are free with pre- 
dictions of a general increase in demand for rail- 
way material. Business prospects are not be- 
clouded by any scarcity of currency or any dis- 
turbance in commercial circles. Collections are 
good and the percentage of failure is light. 








NEW COMPANIES. 
Tue following companies have just been regis- 
tered; 


Aboukir Company, Limited. 


This company was registered on the 7th inst., 
with a capital of £300,000, in £5 shares, to acquire 
a concession granted by the Egyptian Govern- 
ment to William Grant, dated the 9th of March, 
1887, as varied by a supplemental instrument dated 
the 11th of January, 1888, for the reclamation of 
Lake Aboukir, and for such pu s to adopt an 
agreement with Sheppards, Pelly, and Co. The 
subscribers are :— 

Shares. 

Walter Surr, 28, Threadneedle-street .. .. .. 100 

W. Seton Brown, 6, Sussex-square, Hyde Park .. 100 

Leonard Pelly, J.P., Loughton Rectory, Essex .. 100 

F. A. White, 2, Lime-street-square.. .. .. .. 100 
Tyndale White, Brentwood, Essex... .. .. .. 
Sheppards, Pelly, and Co., 28, Threadneedle- 

ee ene ee Pee 
J. E. J. Allcard, 54, Threadneedle-street, stock- 

CSM Cte. ak des ihe tae. odes cee Ta 
R. H. Bristowe, 27, Austin Friars, stock dealer.. 100 
For J. Marnham, H. Marnham, Boxmoor, Herts 100 
For A. W. Ballance, Septimus Croft, 31, Throg- 

morton-street, stock cae er ie er ae 
J. P. Kitchin, Stock Exchange, jobber... . .. 1 
W. Trotter, 5, Throgmorton-street, stockbroker... 100 
A. Keyser, 21, Cornhill, banker os 60 86, 0e, ae 
Henry Lord Barclary, Woodford, Essex, banker 100 

The management of the company’s affairs will 
be vested in one or more managers, the remune- 
ration of whom will be determined from time to 
time by the company in general meeting. In 
addition, they will be entitled to be repaid all 
travelling, hotel, and other expenses. The first 
—— are Messrs, Samuel Gurney Sheppard 
and Harry Tillyer Tatham. The qualification 
for subsequent managers will be the holding of 
£2000 of nominal capital. 


100 


100 





‘arroll Boiler Water Purifier, Limited. 

This company was registered on the 8th inst., 
with a capital of £20,000, in £1 shares, to manu- 
facture, in accordance with the letters patent 
No, 14,646, of 1886, the apparatus therein de- 
scribed, for the purification of water, and to carry 
on the business of hydraulic engineers, iron and 
steel founders, and mechanical engineers. The 
subscribers are :— 


8 
*Sir E. J. Reed, M.P., Broadway-chambe: 
Westminster s ate 


*Alfred Mattei, LL.D., 3, Plowden-buildings, 


- 


Westminster ree ae ey ee 
*C, Appleby, 89, Cannon-street, engineer oe 
J. E. Carroll, San Francisco, engineer... .. .. 
E. G. Appleby, Surbiton, engineer .. . 
. H. Simpson, Lancaster, engineer .. 
8. W. H. Wade, 98, Cannon-street, clerk 
The number of directors is not to be less than 
three, chor more than seven; the first are the 
subscribers denoted by an asterisk, and Mr. Hip- 
polyte Belloc; qualification, £100 in shares; re- 
muneration—chairman, £200 per annum; each 
other director, £100 per annum; and, in addition, 
10 per cent. on the capital, after payment of 10 
per cent. dividend, provided that such additional 
sum shall not exceed £2000 per annum. 


- 


at tet te tet et 





Bradford and District Tramways Company, 
: Limited. 
‘This company was registered on the 7th inst., 
with a capital of £60,000, in £5 shares, to carry 


on tramway business, and for such purposes to 
adopt ment entered into by Alfred R. Mor- 
gan, on 


half of the company, as follows, viz. :— 
An agreement of the 23rd Aart 1888, with 
the Bradford District Steam Tramways Company, 
Limited, and Henry Kendrick; an agreement 





dated the 24th of January, with Dowell, Son, and 
Co. The subscribers are:— 


8 : 
Alfred R. Morgan, 58, Glengarry-road, Dulwich.. 1 
A. A. ar umont-road, Bedford Park. . 1 
J. Cartw: t, 6, Westminster-chambers, engi- : 
eer ee. leg eee) ee ee” ee ee) eT 
A. Leete, 366, Euston-road, engineer .. .. .. 1 
W. T. Hill, 80, Cornhill, merchant... .. .. .. 1 
G. W. Crosby, 76, Gower street, W.C. .. .. «. 1 
A. J. Baillie, 9, New Broad-street, merchant 1 
The number of directors is not to be less than 
three, nor more than seven; qualification, twenty- 
five shares; the subscribers are the first ; remune- 
ration, £300 per annum, with an additional £100 
in respect of each 1 per cent. dividend over 8 per 
cent, per annum. 





Delta Metal Company, Limited. 


This is the conversion to a company of the 
business carried on by Alex. Dick, of 110, Cannon- 
street, and 23, Suffolk-grove, Southwark, as 
patentee and manufacturer of certain alloys. It 
was . ey on the 12th inst., with a capital of 
£150,000, in £10 shares, with the following as 
first subscribers :— 

Shares. 


Sir E. J. Reed, M.P., Broadway-chambers, West- 

ar ree are 
F. W. Bond, 117, Leadenhall-street, merchant .. 
G. A. Dick, 110, Cannon-street, merchant .. .. 
C. C, Turnbill, 117, Leadenhall-street, merchant 
M. Hearn, 17, Nassington-road, N.W., accountant 
M. Norsworthy, 34, Old Broad-street, chartered 

RRDIINEE ck as ee Gb ee 66 ak wet 98 1 
C, Camemecll, Ghefield .. 20 20 ce ce ce ce 1 

The number of directors is not to be less than 
three, nor more than seven; the subscribers 
appoint the first ; qualification, twenty-five shares ; 
remuneration, £400 per annum. Mr. Dick is 
appointed managing director for three years, at a 
salary of £300 per annum, with a commission of 
15 per cent. of the surplus over 10 per cent. of 
the net divisible profits whenever 10 per cent. per 
annum dividend is paid. 


et et et 





Exeter Electric Light Company, Limited. 
This company was registered on the 9th inst., 
with a capital of £20,000, in £10 shares, to supply 
electric light, heat, and power in Exeter and 
neighbourhood. The subscribers are ;— 
Shares. 


Or, er ag ONE c's ee ca “eo “ee vee SE 


*J. L Kennaway, Exeter .. 20 
oR, RS eo ee 
°C. J. B. Gemmaers, Baebes. 6. ce ee te ce 





"2. 7. Se Eins as ee cs ce ce 
C. F. K. Roberts, Exeter, solicitor .. .. .. .. 10 
J. Knill, Exeter, stockbroker .. .. .. .. .. 10 
H. W. Michel , Exeter, solicit ee 5 


The first five subscribers are the first directors ; 
remuneration, £100 for the first year, £150 for 
the second year, and subsequently £50 per annum 
on every £5000, or fractional part thereof, of 
capital of the company. 





Fire Brigade Equipment Company, Limited. 

This company was registered on the 14th inst., 
with a capital of £75,000, in £1 shares, to acquire 
and work the letters patent granted to George 
Bray for fire-escapes and apparatus and machinery 
therefor. The subscribers are:— 


Shar: 
‘Lord F. G. Godolphin Osborn, M.P., Windsor .. 
*H. M. Dunstan, Maidenhead .. .. .. .. «. 
G. H. Harrison, C.E., 4, Great George-street .. 
*W. L. Bernard, 1, New-court, Lincoln’s-inn, 

Wervioter .. oe ce te oe ce oe ce ee 
*F. Baden-Powell, 8, St. George’s-place, 8.W. .. 
*D. N. Arnold, Sheffield, engineer .. .. .. .. 
C. B. Wright, Suffolk-road, South Norwood.. .. 

The subscribers denoted by an asterisk are the 
first directors; remuneration, £150 per annum to 
the chairman, and £100 per annum to each other 
director, and an additional £50 for each 1 per 
cent. dividend over 10 per cent. per annum, 

Kidsgrove Steel, Iron, and Coal Company, 
imited. 

This company was registered on the 10th inst., 
with a capital of £100,000, in £100 shares, to 
acyuire the Clough Hall Collieries and Ironworks, 
in the county of Stafford. The subscribers are :— 

Shares. 
Sir George Elliott, Bart., 1, Park-strect,W... .. 20 
G. P. Bidder, Q0.C., Mitcham .. .. .. «. «. @® 
W. 8. King, Founders’ Hall, St. Swithin’s-lane, 


tt re 


WE on, ce, on. 0000 6s ns ew ce Oe 
H. Whitehead, Preston, bleacher anddyer.. .. 20 
C. J. Schofield, Clayton, Manchester, chemical 

ee a ee eee eee eer ee 
P. F. Glover, M E., Newton-le-Willows.. .. .. 20 
C. Pilkington, M.E., Prestwich .. .. .. .. 20 
W. R. Renshaw, Kidsgrove, engineer .. .. .. 20 


C. L. Homer, M.E., Stoke-on-Trent .. .. .. 20 


The number of directors is not to be less than 
three, nor more than seven ; the subscribers are to 
appoint the first; qualification for subsequent 
directors, £500 in shares; the directors for their 
remuneration will be entitled to divide £315 per 
annum, 





Patent Enamel Company, Limited. 


This company was registered on the 10th inst., 
with a capital of £150,000, in £10 shares, to 
acquire the business of enamellers and manufac- 
turers of enamelled plates, carried on at Bradford- 
street, Birmingham, by Messrs. Benjamin Baugh, 
Wm. Walters, Charles Walters, and R. B. Baugh, 
trading as the Patent Enamel Company. The 
subscribers are :— 

Shares, 
1 


*A. F. Godson, M.P., 23, Cornwall-gardens, 8.W. 
*H. W. Elliott, Selly Oak, Worcester, metai 
manufacturer .. «2 «+ es oe oe se oe 
H. Elkington, Selly Oak, Worcester, manufac- 
MOND os. 66. Ae 63. ov 168, 00 60 4%, 00 
W. Williams, George-street, Birmingham, manu- 
ae an re ae ee ee 
A. H. Wiggin, Selly Oak, manufacturer... .. 
W. H. Wynn, Commercial-street, Birmingham, 
steel toy manufacturer ..  .. «. 61 ee es 
J. C. Holder, Moor Green, Worcester, brewer .. 
A. Walden, 3, Broad-street, Birmingham, iron 
merchant .. .. «. - owe oe 6 


1 


The number of ordinary directors is not to be 
less than two, nor more than five, the first being 
the subscribers denoted by an asterisk and Mr. 
E. J. Grice; qualification, 100 shares. Remune- 
ration will be determined by the company at the 
first general meeting. Messrs. Benjamin Baugh 
and Wm. Walters are appointed joint managing 
directors, 





THE PATENT JOURNAL. 
Condensed from ee 2 fr eas 


Application for Letters Patent. 
*,* When patents have been ‘‘communicated” the 
name —— of the communicating party are 


15,8784. Measurine the Time during which a CuRRENT 
of Execrricity is Frowine, V. Popp, London.—{This 
application having been originally included in No, 
15,878, dated 18th November, 1887, takes, under 
Patents Rule 23, that date.] 

15,8788. FLuip Meters, V. Popp, London.—|[This appli- 
cation having been originally included in No. 15,878, 
dated 18th November, 1887, takes, under Patents 
Rule 23, that date } 


9th March, 1888. 


3620. CoMBINED VIEW-FINDER and VIEW-METER, J. B. 
inson, London. 

3621. BREECH-LOADING SMALL-ARMS, &c., J. Middleton, 
Birmingham. 

8622, BREECH-LOADING SMALL-ARMS, C. Rosson, Bir- 
mingham, 

3623, CARTRIDGE EyEcTOR MecuanisM, &c., C, Rosson, 
Birmingham. 

3624. Tapret for WEAVING Puan, &c., CLoTus, W. J. 
Thompson, Belfast. 

go Lawn Tennis Batts, T. Wardman, 

radfo: 

3626. UMBRELLA Tents, &c., E. Lea, Stratford-upon- 

A 


von. 
8627. VenicLes for ADVERTISING PuRPosEs, W. Barnes, 
Manchester. 
$628. Apparatus for Learnina Lanouaces, H. A. 
Laing, London. 
3629, REVERSIBLE OVEK-GARMENTS, &c., R. Brand, 
Glasgow. 
3630, AxLE Guarp, J. Lockhart, Glasgow. 
3631. TuimBLE, F. Driver, Louth. 
$632. Bonnin Frame, T. W. Smith and G. Thomas, 
Kiddenninster. 
3633. Row1nec CarriaGE, M. A. Wier, London. 
3634. NoiseLess CLosina of Doors, W. Fraser, Bir- 
mingham. 
3635. GALVANISED SHEET Iron Roorina, 8S. M. Wilmot, 
Bristol. 
3636. Fitters, A. H. Allen, Sheffield. 
36387. CALENDARS. F. Grittin, London. 
3638. Knitrinec Macutyes, J. Higham, Manchester. 
3639. CLEANSING BarRRELS, J. Rutherford and G. Fort, 
Halifax. 
3640. Uncourtinc Rartway Trucks, W. Fielding, 
Halifax. 
3641. Meta Grates, G. Humphrey, Heeley. 
3642. Sarety BraceLeT Fastener, &c., J. Hayward, 
London. 
3643. ApverTisiNG, T. W. Tetley, London. 
3644, Barus, F. 8. Hall, London. 
3645, — REFLecToRs to GasaLiers, G. Hudson, 
mdon. 
3646. Bai Castoxs for Furniture, H. L. M. Good- 
ridge, Plumstead. 
3647. Toy Crimpinc Macuine, J. R. Mally, London. 
3648. Toy Automatic Macuine, &c., J. R. Mally, 
London. 
3649. Boxes, W. Dickinson, sen., W. Dickinson, jun., 
and L. Gardner, London. 
3650. Coppinc Raivfor SEL¥-acTinc Mutes, J. Haworth, 
London. 
$651. GOVERNING SPEED of Steam Encinrs, P. Evans, 
Liverpool. 
3652. Steam Enornes, J. C. Stitt, Liverpool. 
3653. Devices for CLosinc Borties, &c., T. Spencer, 
London. 
3654. PLacinc Cop Tuses on Spinpies, E. Jagger, 
ndon. 
3655. PapER-BAG Makina Macuines, W. Ainsworth, 
mdon. 
8656. Putsometers, E. Lund, jun., London. 
3657. KaLeiposcores, &c., InstruMENTs, J. W. Lovi- 


md, ury. 

3658. Propucinc CoLourED PHotocrapPss, J. Watson, 
London. 

3659. SHeer Metat Cyuiinpers, A. J. Boult.-(C. H. 
Wonson, United States.) 

3660. CaLcinaTion of Cupreous, &c., Ores, W. J. 
Howarth and J. Graham, Manchester. 

8661. Separatinc Tin from Cvurtinos, A. Browne, 
London. 

3662. CanTRipGEs, J. L. Didier, London. 

3663, Frre-GraTes, J. McCallum, London. 

3664. Woop Turning Macuinery, D. H. Bacon, 
London. 

3665. Makino Bottom Pieces for Boots, W. 8. Eades, 
London, 

3666. Recepracte for Drawinos, &c., G. C. Haité, 
London, 

3667. Wire Twistinc Macuine, H. A. Walker, London. 

3668. Manuracturnine Sopa, A. M. Clark. —(J/J. B. 
Daguin, France.) 

3669. FaciLiTaTinG the Ox1paTion of SULPHURIC ACID, 
A. M. Clark.—(J. B. Dayuin, France.) 

3670. Voir InpicaTor, A. Siemens, London. 

3671. Covertines for Rotiers, C. Halstead, London. 

3672, Evecrric Circuits for Licutine, &., H. Ed 
munds, London. 

3673. Lamp-BuRNERS for BuRNING HyDROcARBON OILS, 
J. M. Rowatt, London. 

3674. Lamp-BURNERS for BuRNING HyDROCARBON OILS, 
Ww. ly, London. 

3675. Piston and Gianp Packine, J. Walker, London. 

3676. Lusricators, J. Walker, London. 

3677. Sey VenTILATING and Beer PrResERVING Tap, 
R. I. Kiln, London. 

8678. ELECTRICAL SIGNALLING on Raitways, W. G. 
Olpherts, London. 
379. CALCULATING Appiiances, C. 8. Snell and F. 
Bathurst, London. 

8680. GULLY Grips or Sanitary Traps, D. Pugh, 
London, 

3681. Tube Stoprers for Steam Borters, D. Pugh, 
London. 

3682. Corks, R. Scott, London. 

8683. AUTOMATIC FirE ExTINGUISHER, P. Oriolle, Fils, 
London. 

8684. Dryinc Guoves, Hosiery, &c., R. B. U. H. J. 
Duncan, London. 

3685. ELecrricaL Switcues, 8. Sharp, J. M. V. Money- 
Kent, and H. J. Payne, London. 

3686. — for Winpows, Doors, &c., T. Coates, 

mdon. 

3687. Device for CLeaninc SHow Winpows, 8. Loh- 

mann, London, 
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8688. Tonacco Pires, C. J. Bishop, London. 

3689. Knire CLEANER, A. J. Norman, London. 

3690. Rainway EvecrricaL Sicnaiine, E, Dunn, 
Forebridge. 

8691. Boxes, W. Dickson, Nottingham. 

3692. Uncorkino Borries, &c., G. W. Langley and F. 
Dakin, London. 

8693. Snips’ BertHs and Furniture, T. Wilson, 
Birmingham. 

3694. WinpIna YARN on to Paper Tuses, C. Holds- 
worth, Halifax. 

3695. Prevention of Down Dravouts in Caimneys, 
R. Roberts, Lancashire. 

3696. Fasric BraceLtet Founpations, R, Thornton, 
Nottingham. 

3697. Fire-crates, W. Morris and L, Wilkinson, 


ndon. 

8698. BorrLe Stopper, A. Hills and G. Gladwin, 

London, 

3699. Carpina Encryes, B. A. Dobson, Manchester. 

8700. Parine Coker Nuts, J. P. Wright, York. 

$701. Frrina Tuses of Gas Enoines, J, A, Fisher, 
Liverpool. 





3702. Gas Recutators, H. Anderson, Liverpool. 
3703. Prorectine the HANDLE Bars of VELOCIPEDES, 
A 


" a Ww. 

3704. Wispinc ory Yarn from Bossins, C. White, 
Manchester. 

8705. Frrriscs for Feepina-Botties, &c., G. V. de 
Luca, London. 

3706. Macuines for Wasuina, T. W. Stead. 

8707. Destroyine Vermin, D. Pick and A. J. Scott, 
Manchester. 

3708. Fire-proor Curtains for THEATRES, R. B. Lee, 

anchester. 
3709. Hotpers for Wixpow Sasues, P. Ogilvie, 


ow. 
710. Evecrro-macneTic Motors, J. Tweeddale, 


asgow. 
8711. Steermnc Gear, R. Richardson, Glasgow, 
8712. Macuines for Lirrine, G. C. Marks, Birming- 


ham. 
$713, VerTicaL StKAM Bo1ters, R. Norton, Ipswich. 
8714. Exvecrric Frirtines, A. C. Cockburn and F. Day, 


London. 
3715. a Sream Borers, J. R. Jefferies, 
Ww. 


pswic 

8716. Lock Nuts, E. C. Ibbotson, Sheffield. 

3717. BorrLe Storrer, J. Lancaster, Plaistow. 

8718. Barsep Wire for Fencine Purposes, C. Klauke 


Berlin. 

$719. HorsesHoers, O. F. Shaefer and J. C. Stolberg, 
Berlin. 

3720. Apparatus for Fittinc Borties, 8. Bunting, 
Dublin. 


8721. Strut, C. Norman, Kent. 
8722. Furnaces, W. Muirhead, London. 
3723. InpicaTING WATER-LEVEL in Reservoirs, M. 
Sutherland, Glasgow. 
724. Looms, T. Norton and J. Wood, Leeds. 
3725. Parinc the Epces of Sores of Boors, J. W. 
Blakey, Leeds. 
3726. PortaBLe Awninos for TraM-cars,. W. Jones, 
North Liverpool. 
3727. Renperinc Epirices Firerroor, J. Lander, 
Glasgow. 
8728. ENAMELLED Iron Letrers, W. W. Pellett, 
London. 
8729. RreuLatine the DiscHarcE of WaTER, W. James, 
London. 
8730. Homocenegous Iron, A. E. Barthel, London. 
3781. Postrace Stamps, A. E. Barthel, London. 
3732. Boots and SHogs, C. R. Bull, London. 
3733. Tricycies, E. K. Taylor, London. 
3734. InvaLip Cuairs, H. Brown, London. 
$735. UmMBRELLAS and SunsHabes, A, L Sacré and H. 
Brown, London. 
3736. Ot Lames, B. J. B. Mills, London.—(A. Weisensee, 
Germany.) 
3737. Doon Kyoss, H. Vaughan and W. Trubshaw, 
London. 
3738. PapLocks, U. Dean and G. Groves, London. 
3739. Envetores, J. M. Houghton, London. 
3740. Switcu, A. Bernstein, London. 
3741. ORE-CONCENTRATING Macuinery, C. Appleby, 
London.—( Messrs. Rankin, Bruyton and Co., United 


States.) 

8742. WatcH Keys, T. Smith and H. J. Donkin, 
London. 

3743. Roorrsc and Watt Tires, G. M. Garrard, 
London. 


3744. AppING Apparatus, P. Illgen, London. 

3745. WasHinG Macuines, A. M. McQuat, London. 

3746. ADJUSTABLE ARRANGEMENT for the BEDSIDE, 
8. H. Cousins, London. 

3747. Dooxs of Raitway Carriaces &c., J. Smith, 
London. 

3748 ENVELOPE and WriTinG Paver ComBINED, W. H. 
Hook, London. 

3749. Drivinc Gear for Screw Prope.ters, P. W. 
Willans, London. 

3750. Firine Sionas, F. W. P. Bouverie and W. Balch, 
London. 

3751. Fisu-ptates for Raris, O. Imray, London.—(é. 
S Lee, United States.) 

3752. Comprosition for Stamps, O. Imray, London.— 
(G. S. Lee, United States. 

8753. Dye1nc Woo., A. 
Harmel, London. 

3754. Brewine, B. W. Valentin, London. 

3755. MusicaL InstrRuMENTs of the Harp kind, J. C. 

ietz, London. 

$756. IGnitinc Apparatus for Gas Enoines, F. W. 
Crossley, London. 

$757. CALCULATING or AppING Macaig, G. A. Bah- 
mann, London. 

$758. Soap TaBiets, &c., M. Perls.—(F. and C. Hessel, 
Germany.) 

$759. Exp.osives for Mixgs, E. Kubin and A. Siersch, 
London. 

$760. TasLes, J. Wright, London. 

8761. Sash Ho.per, C. W. Cook, London. 

3762. Water Punirier, 8. H. Mosher, R. Forsyth, and 
T. J. Wheeler, London. 

$763. Skinninc Kyire AtTacaMeEnNtT, D. J. Brougher 
and G. 8. Funk, London. 

3764. Mincinc Macuines, D. D. Esson, London. 

3765. Automatic Direct AcTION BRAKE APPARATUS, 
G. Kingdon, F. C, Simpson and F. Strickland, 
London. 

3766. Communicator for ELectric Motors, G. J. Bald- 
win, London. 


armel, M. Harmel, and F. 
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8767. Workine Raitway Sicnats, C. F. Whitworth, 
Louth. 


3768. Lamp Burners, H. I. Gould, London. 
8769. Testinc Casks, W. P. Lowrie and Co, and G. 
tt, Glasgow. 
8770. Propucine Sound Castinos, R. Murray, Glasgow 
8771. Time Inpicator, 1. Greenbury, Edinburgh. 
8772. Sricot and Faucet Drain Pirss, J. Barclay, 
Glasgow. 
773. DiminIsHInG Corrosion, W. C. Wallace and R. D 
Smilie, Glasgow. 
774. Manuracture of Lrsricatinc Cream, J. L. 
e, Glasgow. 
8775. Banister Brusues, T. B. Hamilton, Belfast. 
8776. Extractine Ferruess, J. C. Arnell, Southsea. 
8777. HorsesHoes, H. Wisken, Bradford. 
778. Lamps, G. Rose, Glasgow. 
3779. Camera Guy, J. L. Berry, Aberdare. 
3780. Heat RapiaTinc Screen, W. H. Prestwich, 
London. 
781. Cup, T. W. Stead, Halifax. 
$782. Stanps for Hoipinc Cameras, F, Taylor, Man- 
chester. 
8783. Or Lamps, 8. R. Williams, Birmingham. 
3784. Locks, F. J. J. Gibbons, Bloxwich. 
8785. WATER - HEATING APPARATUS, J. Winterflood, 
London. 
8786. KEY-BoARD TyPe-wRiTING Macainss, T. D. 
Worrall, London. 
3787. WaTeRPRoor Paper, T. J. Pearce and M. W. 
Beardsley, London. 
3788. Boxes for Sorr Soap, &c., R. F. Young, 
Glasgow. 
8789. Stakinc Macurne, G. W. Baker, London. 
3790. Guns, A. KE. Herbert, and W. 8S. Hubbard, 
London. 
8791. Crossino for Streets, J. Birkett, London, 
$792. InpIa-RUBBER Water Borttves, B. Birnbaum, 


mdon, 

8793. Meratuic ALLoys, J. M. Johnson, London.— 
(La Société Anonyme Le Fervo- Nickel, France.) 

8794, Urtnat Basins, 8. Jennings, London. 

$795. INcomBUSTIBLE Parnt, F. De Coninck, London. } 

3796. Burrons, E. Rothholz, London. 

8797. System of SewerRace, I. Shone and E. Ault, 
Liverpool. 

3798. Paper Knire, H. L. Godden, London. 

8799. Pistons, C. Edmeston and A. Edmeston, 
London. 

3800. Arn Pumps of Steam Enornes, J. McNaught and 
W. McNaught, London. 

$801. Rotary Enainr, J. Selwig, London. 
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3802. Coxe in Brock Form, A. Tack and F. Girard, 
Brussels. 

3803. Stiprinc Cocks, H. J. Haddan, London.—(M. 
Emery, France.) 

8804. Macuines for Wire Fasric, F. Hainsworth, 
London. 

3805. Compressinc Corton into Bags, A. E. Cummins, 
London. 
3806. Furnaces for Smectrne Iron, A. Leslie, London. 
—(A. S&. Massey, British India.) 
3807. Meratyic CARTRIDGE CasEs, 
London. 

3808. Speep ReouLators of Musica Boxes, C. E. 
Roller, London. 

2809. Seat or TaBLe for Artists, &c., L. M’Farlane, 
London. 

3810. UmBrELias, R. W. Gee, London. 

3811. Straercnine Apparatus for Woo. Spinnina, J. 
Effenberger, London. 

3812. Swircn for GLow Lamps, E. L. Berry and G. 
Franke, London. 

3813. Sipe Covpiines, S. Sudheim, London. 

3814. Cnurninc, H. H. Leigh.—(C. G. P. de Laval, 
Sweden.) 

3815. Watkine-sTick and UmBRetia, A. Kaisserly. 
London. 

3816. Wire Fasric, F. Hainsworth, London. 

3817. Repeatine Fire-arms, L. Silverman, London, 

3818. — of Prats, A. J. Boult.—(J. Escriva, 
Spain, 

3si9. SparK ArResters, W. P. Thompson.—(A. Jessi, 
Bohemia.) 

3820. Orcans, E. C. Rocacher and E. H. Derondel, 
Liverpool. 

3821. BrusHes for Parntinc, W. F. Hurndall, Liver- 
pool. 

8822. Miers’ Lamps, J. Moss Liverpool 

3823. Extractinc Metaits from Ores, J. C. Butter- 
field, London. 
$24. WasH-HAND Basins, &c., R. Martin, Liverpool. 

Oars, G. H. Stuart, Liverpool 

3826. Srep-Lappers, &c., J. H. Gibson and W. Glazier, 
Liverpool. 

3827. Mivts, F. J. Longton, Liverpool. 

SypHons J. Davey, London. 

3829. Motor for Direct-actinc Pumps, A. Barclay, 
London. 

830. DistiLtinc Perrotecm, W. H. Pitt and G. H. 
van Vieck, London. 


H. Greenwood, 
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3831. Woop Suicinc Macuine, &c, E. Bradley, 
London. 

3832. Lamp, J. F. Schnell, Manchester. 

3833. Apmission Fre Cotiector, &c., J. G. Grimsby, 
Leicester. 

3834. CavLirLower and Brocco. Disuer, E. J. Long, 
Edgbaston. 

3835. Apparatus for TeLecrarny, H. P. Copeland, 
Manchester. 

3836. Metauiic Surety, W. Godwin and T. B. Hamil- 
ton, Belfast. 

8837. Lirtine Jacxs for Lowerine, &c., F. H. Sleeper, 
London. 

3838. Gas Lamps, A. O. Brown, Glasgow. 

3839. Rattway Tiegs, J. Jacobs, London. 

3840. Preventinc Primino in Steam Borers, &c., H. 
G. Warner, London. 

3841. TeLePHonic Apparatus, T. Laurie. Glasgow. 

3842. Liquor and Perrume Frames, W. Beaumont, 
Sheffield. 

3843. Cutrrsc Pre Fasrics, M. Wright and J. 
Ferdinand, Halifax. 

3844. Wueet for Lkon or Ruspper Trees, G. Bullus, 
Manchester. 

3845. Securinc Heets to Boots and Suoers, J. G. 
Barton, Manchester. 

3846. Tricycte Horse and Parcet Cart, G. Bullus, 
Manchester. 

3847. Gas or Gaseo CaLoric 
Levenshulme. 

3848. Heapixnc Carriaces used in Macnuives for 
Lace-mMakinG, J. Jardine, Nottingham. 

=  ememens and Po.tisHine Boots, H. Grimbleby, 

ull. 

3850. Capprnc or Sockettinc the Enps of Ropss, W. 
Armstrong and T W. Asquith, urham. 

3851. Open or Close Carriaces for Common Roaps, 
D. G. Hoey, Glasgow. 

3852. Kxitrep Caps, R. and A. B. Sim, Glasgow. 

3853. Metat Castors for FurNiTURE, J. Bigford, Bir- 
ming " 

3854. Vesseits’ Rams, J. F. Ward, Manchester. 

3855. RecuLaTinc the Winpowsof Raitway CARRIAGES, 
G. Prince, Leeds. 

3856. Wixpow Sasues, T. W. James and H. J. Brookes, 
Smethwick. 

3857. ANNEALING Furnaces, J. and H. Halfpenny, 
Wolverhampton. 

8858. Meta. Fencrine, H. Smith, Birmingham. 

3859. Cuippinc or CutTinc Meta, J. W. Hall, Bir- 
mingham. 

3860. Propuction of ANnTISEPTic and other Sprays, A. 
R. Upward, London. 

3861. Ears for Hanpies, J. Shimmin, Douglas. 

3862. Steam Resistino Kettie, C. Harmer, London. 
3863. Bursinc Liquip Fve_tin Stream Boiter Fur- 
waces, J. B. Hannay and R. P. Doxford, Glasgow. 
3864. Drarninc and Riysine Bottves, I. Standring, 

Rochdale. 
3865. Lamps for Burxixc Ort or Sprrit, F. H. Varley, 
W. D. Gooch, and F. B. Lidstone, London. 
3866. Purse Grove, I. D. E. L. Lloyd-Jones, London. 
3867. Writmne Case, W. C. H. Armstrong.—(£. John- 
son, Egypt.) 
3868. DistrisvTinc Nozzie, B. F. Stevens.—(S. 
Brentano, United States.) 
3869. Hermericacty Seance all Liquips in a KertT_e, 
G. A. Gritton, London. 
2870. Surp’s Fittrxes, J Wing, Charlton. 
8871. SHavinc Brusues, A. A. Ashby, London. 
3872. Bicycres, R. J. Russell. London. 
3873. Securinc Woop Keys in Rairtway Cuarrs, J. E. 
Crossland, London. 
3874. Surrts, &c., W. J. Hurst and J. Smethurst, 
ndon. 
3875. Boxinc-cLoves, J. Hughes, London. 
3876. Rotary Enoines, T. Henderson and F. Broad- 
bent, London. 
3877. Securtnc Rats to Rartway Cuayrrs, G. W. Will- 
ford, Fargate. 
38 8. SELF-acTING Mc.es, J. Whitehead, London. 
3879. PreveNTING SMOKING in CHimyeys, L. Redmayne, 
Blackburn. 
3880. Oxycen Gas, E. B. Ellice-Clark and L. Chapman, 
London. 
~— ee Lamp Guioses and Camneys, P. Ward, 
ondaon. 
3882. FiLusHinc WaTER-cLOsETs and URtnats, J. 
Breeden, London. 
3883. Typk-writers, A. J. Boult.—(J. F. McLaughlin, 
United States.) 
3884. Removine Peer from Orances, W. P. Thompson. 
—(L. C. McNeal, United States.) 
3885. Povueys, I. Cordingley, London. 
3886. Jacgvuarps, J. Cooper, London. 
3887. Boats, W. P. ompson. —(W. M. Ducker, 
United States.) 
3888. Door Hinces, A.J. Boult.—(H. Timmel, Germany.) 
3889. Hotpine Letters, &c., L. E. Heitling, Liver- 


pool. 

3890. Toy or Puzz.e, E. D. Tyler, London. 

3891. TurRNING Music, &c., A. J. Boult.—(0. Lange and 
— Helbig, Germany.) 

3892. Fencine, J. C. Mewburn.—{A Bére, France.) 

3893. Hasp Locks, G. Thomas, London. 

3894. Lip Lirrer for Jvas, J. Barnes, London. 

3895. Worxinc Leatuer, E. V. Brown, London. 

3896. Disease in Catt.e, L. Mandl, London. 

3897. Bas, E. Pfeiffer.—( Messieurs Huppe and Bender, 
Germany.) 

3898. Baos, E. Pfeiffer.—(Messieurs Huppe and Bender, 
Germany 





Enoines, H. Guthrie, 





3899. Buttons, W. J. Leckie, jun., London. 

3900. Crusaina Orgs, &c., T. R. Jordan, London. 

3901. Vent Pives for Stream Raptators, H. H. Lake. 
—(F. P. Waggoner, United States.) 

3902. Testing EXPLOSIVES, F. Rogers.—(W. V. 
Ruckteschell, St. Petersburg.) 

3903. Fastentnes for Wine Casss, &c., G. W. Clarke, 
London. 

3904. Hats, W. Shotton, London. 

3905. Seats for Venicues, F. G. Mayhew, London, 

3906. Insectors, 8S. Roberts, Caterham. 

3907. Pite Wire and Cutter for Looms, G. Seg- 
schneider, London. 

3908. DouBLe-PILeE Fasrics, E. Essers, London. 

3909. Rorary Exornes, W. W. Wardle, London. 

3910. Uritisine Liquip Fvet in Steam Boiver Fur- 
waces, C. R. Hoopes, London. 

3911. Recutatine the Suppiy of Gas, C. P. Kinnell 
and G. RKothnie, London. 

3912. Propucine ARTIFICIAL RespPrIRaTION, H. H. Lake. 
—(G. B. Fell, United States.) 

$913. Ro.uine. &c., Bars and Tuses, J. Farmer, 
London. 

3914. Locomotives, E. Edwards.—(E. Oury, Algeria.) 

“om Heatino Feep-waTer for Borvers, C. Appleby, 
andon. 

3916. Cornets, W. L. Wise.—(C. Mahillon.) 

3917. Briquetres, R. Auton, London. 

3918. Composinc Type, H. Hamilton.—(The Thorne 
Machine Company (lacorporated), United States.) 

3919. Rotary Sieves, P. J. Neate, London. 
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3920. Coatixe Iron and Steet with Tix, J. Thornton, 
Redditch. 

3921. Inpicatinc, &c., Evecrrican Currents, T. 
Parker, E. 8. G. Rees, and J. H Woodward, Man- 
chester. 

3922. Iron and Steer, A. E. Tucker and G. Hatton, 
Smethwick. 

3923. PLovens, T. McMillan, Belfast. 

3924. PortaBLe Buri pines, J. E. Jones, Manchester. 

8925. CHILDKEN’s Stoo.s, H. Hind Nottingham. 

3926. — GoLp, &c., from Ores, G. de Wolf, 

mdon. 

3927. Orcans, W. Sweetland, Bristol. 

3928. Boot Protecror. H. Urmson, Oldham. 

3929. Dynamo-ELEcTRIC Macuines, T. Parker, E. Scott, 
G. Rees and J. H. Woodward, Manchester. 

3930. Connectinc Door Knyoss, J. Worthington, 
Blackpool. 

3931. Boxes, T. Pickup and M. Edmundson, London. 

932 Priovcus, D. Paterson, Larbert, N.B. 

. Wasurne, J. Scott, Keighley. 

. Inxstanps, J. J. Allen, Halifax. 

3935. Twistrnc Yarns, J Farrar, Halifax. 

3936. CinpeR Sirrer, F. C. Noar, Manchester 

3937. SuHaprxc Metats. E. Heap, Manchester. 

3938. Cuair, T. Rowe Weston, London. 

3939. Sream Traps, W. Matthews and J. Yates, Man- 
chester. 

3940. Fasrentnc Enve.ores, E. J. Ensor, Somerset- 
shire. 

—= Psrotocrapuic Suutters, 8. Delicate, Birming- 

am. 

$942. Gas Lamps, N. K. Cherrill and H. Schlichter, 
Shortlands. 

3943. Gas Lamps, N. 
Shortlands. 

3944. ConstrucTION of OmniBusss, &c., A. V. O'Dwyer, 
London. 

3945. Tin Canister, R. Bartlett and W. H. Clayton, 
Up; er Easton. 

~ Tea-RoLLinc Macuines, A. H. B. Sharpe, Lin- 

coin. 

3947. SHop Bixs W. Parnall, Bristol. 


K. Cherrill and H. Schlichter, 


Liverpool. 

3949. Hyprocu.oratTe of Quinine, P. M. Justice.—(L. 
B. Weld, United States.) 

3950. BLocks of Compressed FveL, R Anton, London. 

3951. Hat and Coat Houper. H. E. Lewis, London. 

3952. BorrLe SoakinG Macuine, T. Hill, London. 

3953. Measurinc, &c., Mecuanism, A. Hitchon, 
Accrington. 

3954. Auromatic Tap, J. D. Solomon and J. E. Thorpe, 
London. 

3955. Maxixec Cases for Umprevias, C. A. Croger, 
London. 


3957. Feepinc, &c., Steam Boivers, J. Gilmour, 
London. 

3958. Pen-HoLpers, W. W. Stewart, London. 

3959. TRANSMITTING Power to a Distance, C. E. Owens 
and C, Butler, Londen. 

3960. SecuRING the Uppers of Boots and Suoes, J. E. 
Bostock, London. 

3961. Twistep Metatiic Tunes, &c., E. Mapplebeck, 
Londun. 

3962. Suspension Seats for VeLocipepes, J. A. Lamp- 
lugh, London. 

3963. Heatine, &c., MeTacyic Wire, W. Holland, jun., 
London. 

3964. Worxkine Gas Enornes, E. H. Gaze, London. 

3965. Sevaratinc Metats from Ores, T. R. Jordan, 
London. 

3966. Cur Pice Fasrics, A. Hind, Bradford. 

3967. Extraction of OxyGENn and Nirrocen from the 
Arr, A. Brin, London. 

3968. RecuLation of Feep of Arc Lamps, J. W. King, 
London. 

3969. Spurs, G. F. Redfern.—(A. J. Thirion-Florence 
and P. EB. André, France.) 

3970. Reoistertnc Games, G. F. Howard. London. 

3971. CHarks and Stoois, &c., G. W. Simmons, 
London. 

3972. GrinpinG and Po isHinc Macuines, 8. Bellotti, 
London. 

3973. Lire-savino Rarts, A. D. Lewis, London. 

3974. Fryers and SpinpDes for SPINNING MaCHINERY, 
T. Oxley, Manchester. 

3975. Mrnerat O1 Stove, C. Wells and A. R. Hart, 
London. 

3976. Heatinc Liguips, H. H. Leigh.—(J. Bernstrim, 
Sweden ) 

3977.- SHapinc the Epoces of Staves, A. Dunbar, 
London. 

3978. Wrappers for Cicarettes, &c., G. L. Harrison 
and G. 8S. Edward. London. 

3979 Piates for MEepico-ELEcTRIC PuRposes, W. G. 
Johnson, London. 

3980. Dust Cot_ectors E. Kreiss, London. 

3981. Drivine, &c., ELECTRICALLY-PROPELLED VEHICLES, 
E. Hopkinson, London. 

3982. Preventine Canpvies from GutTrerine, F. E. V. 
Taylor, London. 

3983. Matcn-BoxeEs, F. E. V. Taylor, London. 

3984. AppaRaTus for ConsumMING SMOKE, R. Gosling, 
London. 

3985. Srroprine Razors, J. Gordon, jun., London. 

3986. PLares for Batreries, B. M. Drake and J. M. 
Gorham, London. 

3987. Measurine WaTeR for Tea Testine, G. Seddon, 
London. 

3988. Borttnc Avaro for Kertries, R. O. Williams and 
W. P. Graftun, London. 

3989. Exposive ProvectiLes, C. L. Dresser, London. 

3990. Dayne Suaar, R. Everitt.—( Messrs. Taylor and 
Lawson, Batavia.) 

3991. Draw-BaR ATTACHMENT, G. A. Hamilton and J. 
Melling, London. 

3992. Gas Ho.pers, L. T. Wright, London. 
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3993. Revo.vine Furnaces, J. H. Barry, London. 

3994. Butter, C. A. Johansson, London. 

3995. Gatvanic Batreriges, H. H. Lake.—(H. Walter, 
United States.) 

3996. ATTacHinG CANDLE Sockets to Lamps, W, Whis- 
ton, Birmingham. 

er Rotary Traverse Warp, 8. Lovett, Notting- 

m. 





$998. Evecrricay Inpicator, T, C. R. Horsfield and R. 
Porter, London. 

3999. Apsustine the Stipes of Curtine out, Xc., 
Macuinery, D. Smith, jun., Wolverhampton, 

4000. Bripr Cake Box, R. Setten, Birmingham, 

4001. Vesta-Bpoxes, W. Moffatt, Gateshead. 

4002. Dissotvine Virw Apvertistnc Car, T. Fisher, 
sen., and T. Fisher, jun , Newcastle-upon-Tyne. 

4003, Arracuine Knoss of Locks to Spinpies, E. and 
J. M. Verity and B. Banks, Leeds. 

4004. Trap for Catcuinc Vermin, &c., R. Murray, 


Glasgow 

4005. ne Fire-arms, W. Ford and J. 
Clifford, Birmingham. 

4006. CLeanino Knives, J. G. Rollason, Birmingham. 

4007. InstranTaNEOUS TIGHTENING ATTACHMENT for 
Suro Cuainys, J. Harrison, Middlesbrough. 

4008. Exrcrric Barrerres, H. Ullathorne and C. 
Gauzentes, Bradford. 

. Twistinc or Dovustina Yarns of Woon, J. 

Farrar, Halifax. 

4010 Automatic Foo Siena, J. W. Farrar, J. Wild- 
man, and W. Burns, Lancasbire. 

4011. Saves, T. Fletcher and G. Cawley, Manchester. 

4012. Sasn Fasteners, T. Dykes, Glasgow. 

4013. Driving Mecuanism, W. Brierley, Rochdale. 

4014. ARMouR-PLaTes, C. Sharman, Sheffield. 

4015. Removat of Sanp, J. M. B. Baker, Kettering. 

4016. Tennis Pots, J. E Maddock, Birmingham, 

4017. Ececrric Lamps, G. E. Dorman, Stafford. 

4018. Grip, J. W. Rothwell, Manchester. 

4019. Penci, SHarpeners, J. Howarth, Manchester. 

4020. Waeevparrows, T. Fellows, Birmingham. 

4021. Stream Boiters, E, Crompton and J. T, Cochran, 
Liverpool. 

4022. SHapres upon Corroy, H. and J. R. Ashwell, 
Liverpool, 

4023, Spinpes, J. V. Eves, Manchester. 

4024. MountinG PHotocrapuhs, E. J, Passingham, Lon- 
dun. 

4025. 
don. 

4026. Mixine Lrquips, T. A. Venimore, Clapton. 

= Haviine Gear, E. Urry and J. W. Tasker, Lon- 

on, 

4028. Boots, J. 8. Greeves, Northampton, 

4029. Packxine Case, F. Ashtord, London. 

4030, Larrine, T. and F. F. T. Marrable, London, 

4031, Corsets, RJ’ Haddan. — (U/rich-Vivien fils, 
France.) J 

4032. Pires, J, Reid, London. 

4033. Bouts, A. Dimmack, Glasgow. 

4034. Pots, H. F. Taylor and W. P. Struvé, London. 

4035. Printine Macuines, M, H. Spear, London. 

4036. Rucinc, M. H. Spear, London. 

4037. Soap, A. Epglehardt, London. 

4038. Iron, A. E. Alexander.—(/. FE. Craig, United 
States.) 

4039. Tarcets, J. Rigg and J. Hoey, London. 

4040. Wicks, P. C. Brewster.—(J. £h/lis, Belgium.) 

4041. Avromatic ExtincuisHinG Device for Lamps, 
F. J. B. Allen, London. 

4042. CruciIBLEs, C. A. Beaurain-Vautherin, London. 

4043. PARALLEL RULER Prorractors, G. C. Lilley, 
London. 

4044. Spirit Compasses, G. C. Lilley, London. 

4045. Wasuers and Nuts, A. Vogt, London. 

4046. Locktine or SecuRING Nvu1s or SckeW Bouts, A. 
Vogt, London. 

4047. Sappies, W. G. Leckie, London. 

4048. Urinats, J Phillips, Putney. 

4049. Apvertisine, D. G. Pinkney, London. 

4050. Dress Sutecps, I. Lévi, London. 

4051. Exercisinc the Muscies of the Arm, W. M. 
Smith, London. 

4052. Wire Cork Binper, L. W. Shedden, Lym- 
ington. 

4053. Serrinc Screws, R. Macer, Lontion, 


Movurtupetrce for Cigarettes, L. Morris, Lon- 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


374,959 Dynamo-ELEcTRIC Macnine, J. Gray, Med- 
Jord, Mass.—Filed November 26th, 1886. 

Claim.—(1) Ina dynamo-electric machine, the com- 
bination of a field-magnet having an annular and a 
central pole, with a series of armatures rotating within 
the field and arranged with their shifted poles in 
inductive proximity to each other, substantially as 
described. (2) In a dynamo-electric machine, the 
combination of an extenor and interior field-magnet 
pole with a series of armatures rotating in the same 
direction with the magnetic field and in inductive 





proximity to each other, substantially as described. 
(3) In adynamo electric machine, the bination of 


gonal tip and ved in line with the several faces 
of the tip, whereby the same may be adjusted to 
expose either face of the tip to action, substantially as 
specified. (2) A discharge conductor for centrifugal 
liquid separators, provided with grooves, in combina- 
tion with a bracket for supporting the same, provided 
with a set screw adapted to fit the ves, substan- 
tially as specified. (3) The separating bow! having 
an upper annular chamber and a pipe extending from 
the inner surface of the bowl, to which it is firmly 
attached, to the top of the bowl, so as to communicate 
with said annular chamber, and having a depending 
neck provided with a for the lighter constituent, 
in combination with the discharge conductor provided 
with grooves or their described equivalents, and adevice 
for adjustably securing the conductor in the desired 
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poe, substantially as specified. (4) The bowl A, 
maving the annular chamber A*, and provided with 
the pipe A4, passing through the bottom of the 
annular chamber to the wall of the bow] and firmly 
secured at each end to the wall and to the bottom of 
the chamber respectively, substantially as specified, 
(5) The removable tip D, polygonal in cross section 
at one end, each of its sides formed as a cutting edge, 
and provided with an annular rib and at the other 
end with a screw-threaded shank, substantially as 
specified. 
375,043. MaNvuracturE oF MevtaLiic Tuprs, J. 1, 
Bogert, Flushing, N.Y.— Filed February 8rd, 1887. 
Claim.—(1) The method herein specified of fabricat- 
ing iron or stéel tubes, while ina heated condition, 
consisting in inserting a core or mandril of copper or 
similar material having a greater co-efficient of expan- 


[375,043] 
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sion than the metal of the tube, drawing or rolling 
the tube upon the core, allowing the core and pipe to 
cool and separate by the greater contraction of the 
core, and then pulling out the core, substantially as 
set forth. 


375,091. Sream-actuarep VaLve, G. T. Parnell, Lon- 
don, England.— Filed November 27th, 1885. 

Claim.—The combination, with the valve and its 
circular ends and the cylindrical valve-case, of the 
engine cylinder, the main steam ports, the exhaust 
ports M Ml, steam ports H H!, E E!, and F F', and 
the engine piston L, having a recess, K, the length of 
said piston L being less than the distance between 





a field-magnet baving a circular series of circular 
recesses in its poles, with a rotary armature for each 
pair of recesses, and mechanism for rotating said 
armatures, all in the same sense, substantially as 
described. 


375,011. Larue Cuver, £. Shaw, Lynn.—Filed March 
12th, 1887. 

Claim.—(1) A chuck composed of two pivotally 
ted and independentiy rotatable wedge-shaped 
sections one sectivn being ng with clamping 
jaws and the other section having means of attach- 
ment, to a lathe mandril or similar support. (2) A 
chuck composed of two pivotally connected and inde- 
pendently rotatable wedge-shaped sections, a locking 
mechanism by which the sections are fixed to each 
other, clamping jaws borne upon one of the sec- 
tions, and means of attachment to a lathe mandril 








or like support carried upon the other section. (3) In 
a chuck, the combination of two pivotally connected 
and independently rotatable wedge-shaped sections, 
clamping jaws borne upon one of said sections, a 
locking mechanism for fixedly securing the sections 
to each other, an excentric connection for attaching 
the chuck to a lathe and pivotally attached to the 
other of said section, and a locking mechanism for 
fixedly securing said excentric connection to its 
section. 

375,012. CentrirrveaL Liquip Separator, C. de B. 

Shepard, New York.—Filed. April 29th, 1887. 
Claim.—(1) A discharge conductor for centrif 

liquid separators, consisting of a pipe having a poly- 
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the pairs of ports M H and M! H1, and the respective 
heads at the opposite ends of the steam cylinder, so 
that steam from the main cylinder is allowed to pass 
through the port H or H) and their respective con- 
necting ports to move the valve, and the exhaust 
port M or Mis simultaneously opened, substantially 
as set forth. 


375,328. CommuTator or Evectric Circuit BREAKER, 
C. D. Baker, Chicago, Ill.—Filed November 24th, 
1886. 

Claim.—A commutator consisting of wires of different 
lengths, each adapted to be connected at one end with 
a resistance-box or with an electric circuit, and a bar 
or rod, C, in combination with a rotating frame sup- 





ported at its centre on a pivot carrying a rotating con- 
tact piece, /, adapted to be brought by the movement 
of such frame into contact with the free end of the 
wire or rod C and with the free ends of one or more of 
such wires of different lengths, substantially as and 
for the purpose specified, 
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ON THE RELATION BETWEEN POWER AND 
SPEED IN STEAM VESSELS. 


By RoBert MANSEL, GLASGOW. 


In my last article—Tux Enoinerr, 23rd December, 
1887—I made a statement as to the many -sided aspect of 
the question of steamship propulsion. It may be said, it 
is difficult to analyse any carefully conducted set of experi- 
ments upon a steam vessel, without encountering some 
ignored, because misunderstood, fact or principle, which 
proper] recognised, would have assisted to clear up the 
many difficulties which have obscured this important 
inquiry. I propose to offer some illustrations of this. Two 
or three years ago, an engineer friend favoured me with 
the results obtained on the speed trials of a well-known 
merchant screw steam vessel, as follows :— 

SS, Egyptian Monarch. 

Speed by observation 13°26 1253 11°21 5°81 naut. miles, 
Corresponding powers 2822°5 2298 1498 287 ind. horses. 
In reference to which, I make a general remark: the 
indicated power is an observed quantity ; which, with 
care, is capable of being determined with very approxi- 
mate accuracy. The speed, however, isa quantity which 
is not observed directly, but obtained by a process of 
means; Which, on the face of it, is not accurate; and, 
especially at low speeds, allows variations in the rates of 
tidal and wind drift, to leave residues which seriously 
influence the deduced speeds. A very simple preliminary 
analysis of the above figures would have shown that they 
were not consistent with each other. The speed given 
as 12°53 knots, ought to be 12°583 ; and the lowest, given 
as 5°81 knots, ought to be increased to 6'4knots. For 
argument ; admit this, until judged by the result, and 
write :— 

SS. Egyptian Monarch, 
True speeds . 18°26 =12°583 11°21 6:4 naut. miles. 
Corresponding powers 2822°5 2298 1498 287 ind. horses. 
Then ; to find the relation which exists between these 
figures, let the following simple calculations be performed 
upon them. 

First: For each speed, take the difference of the loga- 
rithms of the power and speed. Or, in other terms, 


find, for each trial, the value of the quantity, Log. E 


7: 
No. I. No. II. No. ILL. No. IV. 

Value Log. E= 3:4506 33614. «31755-24579 
» Lo. V= 11225 1°0997 10496 “8062 
Differences = 23281 22617 2°1259 1°6517 


Second: Divide the difference of the first and 
third of these by the difference of their speeds. Thus— 
2°3281-—2°1259 _ °2022 

13°26 — 11°21 2°05 
symbol for this quantity ; which, for distinction, some 
years ago in one of my papers I named the intensity con- 
stant. Third: For each speed V, form the product 
aV = 0986 V; and from each of these subtract the values 


already determined of the quantities Log. 


= ‘0986 = a, suppose, as a general 


~~ , for each 


respective speed. If the data have been consistent, and 
there has been no change in the circumstances of trial, 
the residues in each case will have the same value ; and 
if we denote it by the symbol Log. c, obviously ¢ will be 
constant for each trial, and we may distinguish it by the 
name the quantity constant. Thus we have :— 


; No. L No. IL, No. III. No. IV. 
Values of 0986 V. = 13074 12408 11-1053 ~ -6310 

» of Logs. 7 = 23281 22617 21259 1°6517 
Differences or, Log. c. = —2°9793 -—29791 -29794 - 29793 
Taking a mean, we see Log. c = —2°9793. And conse- 


quently, ¢ = 09355. 

The law of the constancy of the quantities a and c holds 
good for all trials of the same vessel under the same cir- 
cumstances, and any definite variations in their values, 
not due to mere error of observation, are an indication 
and measure of the change of circumstance to which the 
variation is due. 


as. . 
Fourth: In the general formula, E = — Log. a V. 
Fr 


=DV Log. aV. ( by writing, 1 = 4, ). If we sub- 
c 


stitute for aand c the special values thus obtained from a 
given set of trial data, we then have the relations of power 
and speed for the particular vessel under her trial con- 
ditions, Thus :— 
SS. Egyptian Monarch. 
Equation of the potential curve, E= ~ wd Log. 0986 V. 
09355 
Or, in order to have a practical working formula, by 
taking the logarithms of both members, we have— 
58.8. Egyptian Monarch :— 
Log. E = Log. V + °0986 V — (—2°9793) ; 

and alternatively, 

; = Log. V + 0986 V + 1:0207. (For the formula 
E = bV Log. aV.) The test for which is, to caleu- 
late for the various trial speeds, the power required for 


those speeds, and compare them with the observation 
values, Thus :— 








2 No L No. II, No. III. No. IV. 
For speeds 13°26 12583 1121 6°40 knots. 
Values Log. V. = 1°1225 1:0997 1:0496 “8062 

» 0986 V, = 13074 1:2408 1°1053 6310 

» Log. b = 1:°0207 1:0207 1:0207 1:0207 
Sum, or . E. = 3°4506 3°3612 3:1756 2°4579 
By trial data, Log. E= 8°4506 3°3614 3:1755 2°4579 


The agreement of the values of Log. E, for each speed, 
being all but perfect, is a proof that the slight alteration, 
made at the outset, upon two of the reported speeds, was 
hot an unjustifiable cooking of the data, to suit a formula; 
but the detection and removal of a very fertile source of 
error in such inquiries. A first important deduction from 
the foregoing calculation is: with such data, it is possible 
to find the relation of power and speed in a steam vessel, 





without special reference to its dimensions. At one time, 
in discussions upon the old Admiralty formule, it was 
supposed to be a necessary and important 
upon the conflicting claims of quantities which would best 
represent this element : whether it ought to be taken as 
the immerged midship area, the immerged surface, the 
augmented surface, or two-third power of the displace- 
ment. Originating several misleading and unnecessary 
topics. We are not, however, to infer that this element is 
not involved in the foregoing mode of investigation. It is 
there. Only, in mathematical language, it is as an implicit 
and not as an explicit factor. This will be seen by those 
who are able to follow out the consideration : the quan- 
tity a is the differential coefficient, with respect to the 
nae of the logarithm of the resistance, or, in symbols, 


eam 4 - ; and, asa necessary consequence of a simple 


integration, Log. R = a V + constant. Further, since 
the constant introduced by the integration can always be 
considered a quantity of the form Log. b: we may write ; 
Log. R=a V + Log. b, and, as a necéssary consequence ; 
R=6b Log. -!a V. 

This is the true law of the resistance in steamships. The 
usually accepted hypothesis, that this quantity varies as 
the square of the velocity, is entirely and lamentably false. 
Notwithstanding that it is the assumption upon which the 
Admiralty coefficient formule are based ; is, also, the 
basis of the speculations of the late Dr. Rankine; and, 
farther, that of the old hypothesis of Réech—the same as 
that upon which the late Dr. Froude founded his mode of 
investigation, by means of scale models—all of which, 
and at bottom, are nothing but assumptions of the truth 
of the old Admiralty formule; although, not one of these 
eminent authorities accepted these formule, nor were 
ignorant of the fact that they utterly failed to agree with 
experimental data, or the mechanical principles of which 
they were assumed to be the exponents. Recurring to 
the value of Log. R, as above; to each member, let the 
quantity Log. V be added. Then, Log. R + Log. V = 
Log. R V = Log. V + a V + Log. b = Log. b V + a V. 
Now by a fundamental definition of mechanics, Log. R V 
= Log. E = Log bV +a V. 

Aud, consequently, E=b V Log. —4u V, whichis precisely 
the formula exhibited and applied in the foregoing inves- 
tigation; only, here, for simplicity, I write b as the 
reciprocal of the quantity c. That is to say, b V instead 


az. '3 may remark,-in some of my papers I named J, 
c 


and not c, as the quantity constant. It will be obvious 
that the formula value of E is the same, whichever 
quantity be employed. I will next briefly refer to a 

rallel case from data published about twelve years ago 
os the late Mr. William Denny on the occasion of the 
trial of two moderately-sized sister vessels. ‘lhe observed 
results of one of them was as follows :-- 


SS. Taupo. 
(2145 x 27 x 11°45 mean draught, displacement 1080 tons). 
Trials. No. I. No. IL. No. IU No. IV. 
Speed observed = 12-44 1006 8-20 4-90 naut. miles, 
Corresponding power = 1084 5:20 2°95 102 ind. horses. 


Deduced true speeds 12°44 9°975 «=820 525 naut. miles. 

As in the preceding example, speeds for Nos. II. and IV. 
are inconsistent with the others; but taking the speeds as 
in the last line, and proceeding as before, to find the 


E 3 
values of Log. vy" and Log. c, we obtain :— 





No. I. No. IL. No. Ill, No IV. 

Value Log. E = 30350 27160 22-4698 -2-0086 
» Log. V =10948 9989 9138 ——-7202 
» Log. z= 19402 17171 15560 1/2884 


Next, difference of first and third, divided by difference 
of speeds, will give :— 
. 9 — 1°RR *2Q45 
Intensity constant, a = 19402-1 5560 _ "3842 _ goog, 
: 12°44 — 8°20 4°24 
Again :— 
Value ‘0906 V = 11270 9037 “7429 “4750 
Log. ~4 = 19402 17171 15560 1-2884 


Differences = ~1°1868 -1-1866 -1-1869 —1-1866 

Mean value Log.c = — 1°1867. Therefore ¢ = "1537; | 
and hence the relation of power to speed, or equation of 
the potential curve of this screw vessel, is :— 

SS. Taupo. 
Hisar a. Log. - 20906 V. Or, 
“lodi 

Log. E = Log. V. + 0906 V + ‘8133. 

Tested as follows :— 

Trial speeds 12°44 9975 8-20 5°25 
Value Log V 10948 ‘9989 9138 ‘7202 
i 0906 V. 1:1270 89087 =6*7429 = -4750 
» Log. b ‘8133 8133 81338138 

Sum, Log. E 3°0351 2°7159 2°4700 2-0085 

By trial data, Log. E = 3°0350 2°7160 274698 2-0086 

An indefinite number of such calculations might be 
adduced in illustration of the points referred to. I shall 
take one other, made about the same time, by the late 
Mr. William Denny. 

S.S. Africa, 5th June, 1874; displacement, 2530 tons ; 
observed speeds, 12°42, 10°53, and 8°28 knots. Corre- 
sponding indicated powers, 1319, 686, and 345 horses, 
respectively. 

I find the second speed requires a drift correction of 
‘19 knots. Hence, let us write :— 





Il 





SS. Africa. 
No. I. No. IL. No. IIL. 
True speeds 12°42 10°34 8-28 naut. miles, 
Power 1319 686 345 ind. horses, 
Consequently, we have :— 
Value Log. E. = 31202 2°8363 - 2°5378 
» Log. V.= 1:0041 10145 9180 
2°0261 18218  1°6198 
P 2-09 ~ ipa . 
Again— 20261 — 1°6198 = ~4063 = ‘0981 = a 


12°42 — 828 4°14 








251 
sO— 
0981V = 12184 10144 8123 
int to decide Logs. 4 = 20261 18218 1-198 
Differences = —1:1923 —1:1926 -1-1925 
Therefore, Log. c = — 171925, and consequently ¢ = 


1558. The equation of the potential curve, 8.S. Africa, 
E= ne Log. -! 0981 V. Or, Log. E = Log. V 


155 
+ ‘0918 V + ‘8075. To test which, we have— 
No. IL. No. IL. No. HI. 
Trial speeds 12°42 10°34 8-28 
Values Log. V = 1:0941 10145 9180 
» O981V. = 12184 10144 -8123 
” Log. b = 8075 ‘8075 “8075 
Sum, orLog. E = _  3°1200 2°8364 2°5378 
By trial data = 3°1202 2°8363 2°5378 


In all thesecases the agreement is about perfect through- 
out, showing that there has been no change of circum- 
stances throughout the range of speeds at which these 
vessels have been tried. Now, in fine and full-powered 
vessels, with a great range of speeds—such as torpedo- 
boats—I have repeatedly shown that the constants a and ¢ 
exhibit three changes in value. (Example, see THE Enat- 
NEER, April 9th, 1887, examination of M. de Bussy’s data.) 
And in the usual run of trials of high-powered vessels it 
is not difficult to detect a change between the medium 
and highest speeds. Take one instructive example from 
the Admiralty Table of trial data. That of H.M.S.S. 
Howe, as follows :— 

H.M.S.S. Howe. 
Observed speeds 16°94 15°87 13°39 10°28 naut. miles. 
Corres. powers 11711°8 -7733°4 = 4087 _-:1742°4_ ind. horses. 

By the same mode of analysis as in the foregoing cases, 
it is easy to show that for this vessel, we have w = ‘082, 
Log. ¢c = -—2°6135; and, therefore, ¢ = 04107. Conse- 
quently, the equation of the potential curve for this 
= SO Cen Vv. 

04107 
Or, again :—Log. E = Log. V + ‘082 V + 1°3865. 
To test which we have :— 


vessel, E = 











No. L No. IL. No IIL No. IV. 

Trial speeds 16°94 15°87 13°39 10°28 
Value Log. V = 1:2289 12006 1°1268 10120 
ps “082 V = 13891 1°3013 1-0980 "8429 

» Log. b=1-3865 1°3865 13865 1°3865 

» Log. E= 40045 3°8884 3°6113 3°2414 
By trialdata = 4°0686 3°8884 3°6114 3°2411 


Here the agreement for the three lower speeds is as per- 
fect as in any of the other examples. There is, however, 
a very serious difference with the highest speed; and it 
can be shown that this is due to a change of the normal 
circumstances, and not to an error of observation. For 
this purpose it is necessary to refer to certain principles 
exhibited in my paper, “ Propositions on the Direct Mo- 
tion of Steam Vessels”—see THE ENGINEER, June 24th, 
1887. It will be seen the foregoing examples are only 
applications of Proposition III. there given; and if we 
now proceed to apply Proposition II., we then have the 
law of the revolutions. In general terms, if N denote the 
number of revolutions of the propeller per minute, and 
m and n constant quantities corresponding to the a and b 
of the power relation, we have:—N = mV Log. x V 
and in the case of the Howe we have:—m = 5°686, 
n = °0012. Consequently, N = 5°686 V Log. -! 0012 V; 
or, by taking logarithms of both members, Log. N = 
Log. V + ‘0012 V + °7548, which, applied to the trial 
speeds, yields the results :— 


No. I. No. II. No. Lil. No. IV. 

Value Log. V = 172289 1-2006 11268 1:0120 
» 0012V = 0203 0190 0161 0123 

», Log. 5°686 = +7548 “7548 7548 ‘7548 
Sum, or Log. N = 270040 19744 1:8977 17791 
By trial, Log. N = 2°0278 1°9743 1:8982 17787 


It will be obvious : if by the value of Log. E,a =°082 ; 
and, again by value of Log. N, x = 0012. Then neces- 
sarily, a@- = ‘0808, with which value, let us next, by 
proposition V, proceed to calculate the value of the quantity 
known as “Morin’s constant” explained in that paper , 
and found as follows, by its general value : 

j= 2010 E are 
~ d?s N Log.(a-n) V 
Or, put in the form for logarithmic calculation : 
E 21010 
Log. f = Log. = + Log. Ee -n)V. 
In which, d and s are the diameter and stroke of the high- 
pressure cylinder piston. In the present case, the quantity 


Log. 21010 _. 3785 ; and a — n="0808. Consequently : 








d* 8 
No. L No.IlL NoIIL No IV. 
ValuesLog.E = 4:0686 3°8884 36114 3-2411 
» LogN = 20278 19743 18982 17787 
» Log. 4 = 20408 19141 1-7132 14624 
add, Log. a = 878 378 3785 3785 
s 
2-4193 22926 20917 1°8409 
Subtract 0808 V = 1°3688 1/2823 10819 8306 
“10505 1°0103 1-0098 1-0103 


Wil 


Value Log. f 
oe f 11:23 10°24 10°23 10-24 Ibs. 
From these calculations I hope the following deductions 

are obvious. First, as to the power E. This follows the 

normal law for the lower speeds; but at the highest, 
16°94 knots, gives the power necessary as 10,105 indicated 
horses; whereas, by experiment, the power for this speed 
was 11,712 indicated horses. Now, referring to the revo- 
lution calculation, we see, by the trial data, the revolutions 
of propeller observed were 106°6 ; whereas, according 
to the normal law at the lower speeds, the revolutions 
ought only to have been 100°9. These extra revolutions 
sad the power they involve have simply been wasted in 





252 


THE- ENGINEER. 


Marcu 30, 1888. 








the extra slip of a racing propeller. Again, referring to 
the calculation of Morin’s constant, we see that it is 
fairly constant for the lower speeds; but at the highest 
has increased 1 1b. in value; and consequently the power 
for the higher speed must be increased in a like ratio. 
Hence, for 16°94 knots speed :— 


Logarithm of the normal power hE MC 
Increased for revolutions by the 

difference .. ... ... ... Log. 106°6 — Log. 10099 = 0238 
Increased for difference of 

Morin’s constant... .... ... Log. 11°23 — Log. 10°237 = 0404 





Hence, calculated power for 

16°94 knots (sum of the 

above), logarithm Oe a ee ere 
By trial data value, logarithm ... 2... 2... .:. = 40686 

Difference, °0001; about as close a result as we are ever 
likely to attain in such inquiries, or, indeed, closer than 
we have any right to expect. In this way, in general, we 
can analyse trial data so as to obtain the correct mathe- 
matical expression of the potential curve in which the 
speeds are taken as abscissre to the values of the indi- 
cated horse-powers as ordinates. It is, however, a great 
mistake to suppose—as has always been the case—that 
one curve should through all the points thus ob- 
tained. As I have pointed out, the changes in values of 
the constants show that the curve should be made up of 
portions of different curves of the same species. One 
curve is only an approximate “ hash of errors.” 

Again, at very low speeds the unbalanced residues of 
tidal and wind drift have so great a comparative effect 
that they mask the changes of constants occurring amongst 
such speeds ; and hence, generally speaking, low speed 
trials are misleading, and of little practical value for any 
purpose. I will add no more at present. 

White Inch, Glasgow, March 10th. Rosert ManseEt. 








THE INSTITUTION OF NAVAL ARCHITECTS. 





THE spring meeting of the Institution of Naval Archi- 
tects, of which we gave the first day's proceedings in our 
last impression, was continued on Thursday, the 22nd 
inst, commencing with a paper by Mr. R. Sennett, R.N., 
on “ Working and Test Pressures for Marine Boilers.” 
This paper we give almost at length on another page. 
The discussion upon it was rather more animated than 
usual, but it might almost be summed up by saying that 
it was on the whole in favour of the changes in rules 
proposed by Mr. Sennett. Mr. Kirk expressed himself 
very much in favour of the proposed change, and he 
thought it not only advisable, or at least, justifiable, for 
Admiralty boilers, but also for boilers of the Mercantile 
Marine, for the Board of Trade rules imposed a very large, 
and he thought unnecessarily large factor of safety, 
especially as the Board only gave a certificate for any 
boiler for twelve months, and then made an examination 
before another certificate for twelve months was granted. 
Considering that a very large proportion of the factor of 
safety was intended to cover loss of strength by corrosion, 
or other weakness resulting from working, it was clear 
either that the high factor was unnecessary, or that 
the examination was. He referred to the excellent 
materials of which boilers were now made, and of the 
first-class workmanship and method of construction which 
had become necessary on account of the high pressures 
carried, and said that as the stresses were so exactly 
determinable, and that the uncertain elements had been 
so much lessened, and also that as it was only proposed 
to reduce the factor as regards boiler shells, which were 
never the first to give way, he thought Mr. Sennett’s 
proposals deserved support. Mr. Kirk equally supported 
Mr. Sennett’s new rule which reduced the water test to 
about one and a-half times the working pressure, and for 
the reasons given in the paper. 

Mr. Marshall concurred, but Professor Kennedy was 
against the change adopted in the Navy, and would adhere 
to the old high factors of safety. He thought it looked 
as though the marine engineers had found it difficult for 
one reason or another to employ the thickness of plate 
which the well-tried rules required, and that they had 
come to the conclusion that “as they could not use, say 
lin. plates, they would use {in. plates, and let them go.” 
He seemed to think Mr. Sennett’s rule an arbitrary one, 
but he did not give any convincing reasons for thinking 
that with modern conditions the rule was not sufficient, 
or that there was anything less arbitrary and unscientific 
in covering up al] the manifold sources of weakness in the 
old-fashioned boilers by a very large factor of safety. He 
thought the test pressure should be double the working 
pressure, one reason being that a pressure under 
steam was so much greater a trial of a boiler than a 
trial by water, that the latter ought to be very much 
more severe. His experience with rivetted joints led 
him to look upon them as very variable in strength, 
but the variations in ultimate strength which he 
mentioned did not materially affect Mr. Sennett’s 
ground of argument for reducing the factor of safety. It 
will be seen that, taking the highest commonly used factor 
of safety as six, then with a water test double the working 
pressure the factor of safety under water would be three. 
Mr. Sennett’s rule reduces this to 2°25, and the factor at 
the working pressure to 45. It was the opinion of most 
speakers that modern methods of boiler construction 
justified this reduction, but Mr. Parker contended other- 
wise, and spoke very strongly against the change asa dan- 
gerous one. The stresses to which the material of a boiler 
was subject when under steam and with strong fires in 
the furnaces, were so much greater, or at all events differed 
so much from those when the boiler was under water test, 
that the latter should be, he thought, double the working 
pressure, and the factor of safety that now imposed by 
Lloyd’s. Mr. Parker had not apparently observed that 
Mr. Sennett did not propose to reduce the scantling of the 
insides of boilers. He mentioned that Mr. Sennett’s rule 
would permit a pressure of 210]b., where Lloyd’s rule 
would only permit 1501b. He gave some facts concern- 
ing the stress on the material of a Great Western loco- 





motive boiler, to show that even these were not as great as 
Mr. Sennett would permit. Mr. Stromeyer pointed out 
that Mr. Sennett’s rule could only be used for pressures 
above about 1501b., as below, say 901b., the boiler would 
have no thickness ; but, of course, it is understood that 
the rule is only for the high-pressures now used. Mr. D. 
Adamson spoke concerning the composition of steel and 
the large numbers of boilers he has made of steel with 
ordinary factors of safety. Mr. Alexander Taylor and Mr. 
Reynolds dissented, and Mr. Collings assented to the paper. 
Mr. Seaton supported Mr. Sennett, and referred to the 
very few boiler shell failures, and said that not more than 
5 per cent. were ever bad at the end of ten years, It was 
the insides of boilers that gave way, and these Mr. 
Sennett’s proposals did not atfect. Another speaker said 
that a large allowance for shell corrosion was quite un- 
necessary, for with fresh feed always the inside corrosion 
was exceedingly slight, and outside scarcely any if an 
more with the least attention. His experience wit 
boilers up to 15ft. by 19ft. gave him reason for maintain- 
ing this. Mr. W. H. White said that one or two speakers 
in the discussion had evidently forgotten that the respon- 
sible engineers for the Navy were as well informed con- 
cerning the strength of materials and of boilers as those 
outside, and that they were at least equally able to weigh 
carefully the balance of evidence in favour or against any 
calculations they found it necessary to make with a view 
to improvement and progress. He considered that the new 
rule was one which would meet the approval of all who 
approached the subject impartially and with practical 
knowledge and experience as well as theoretical con- 
victions. 

The second paper read was by Mr. A. F. Yarrow 
on “The Possible Advantages of Substituting Volatile 
Liquids for Water in Vapour Engines.” This paper we 
give almost at length on another page. The discussion 
upon it was very brief, and did not add materially to the 
information conveyed in the paper. In an early impres- 
sion we shall give some engravings of the engine and 
vapour generator, and a few facts concerning the perform- 
ance of the launch described. After Mr. Yarrow’s 
paper, two others, one by Mr. J. A. Normand and the 
other by Mr. A. Blechynden, respectively, on “The Fine- 
ness of Vessels in relation to Size and Speed,” and “On a 
Method of Approximately Determining the Mean Girth 
of a Ship,” were taken as read. 

In the evening a paper was read by Mr. J. R. Fother- 
gill “On Forced Draught,” and another by Mr. Thomas 
Soper on “ Boilers under Forced Draught on the Closed 
Stokehold System.” These papers we shall print at more or 
less length. In the discussion, Mr. Howden, Mr. Marshall, 
Mr. Parker, Mr. Kirk, Mr.Sennett, Mr. Scott, Mr. Sinning- 
ton, and Mr. Mudd spoke, and the whole discussion may be 
summed up by saying that forced draught has, in spite of 
the vehemently adverse expression of opinion a few years 
ago when the thing was new, proved to be not only a 
success, but a functional as well as an economical neces- 
sity. It provides for a draught equal to, or, where neces- 
saary, higher than that used in land boilers, that is from 
Odin. to about 2in., and has numerous advantages. 
For some cases the closed ashpit seemed to be most 
favoured, and in others the closed stokehold, the latter 
being preferred where more than two boilers were used. 
The practice as to air pressure differs a good deal, but it 
appeared to depend on the general arrangements. Thus 
the discussion was in support of both papers, and need not 
be repeated. 


The proceedings on Friday forenoon brought out in the 
fullest degree the defects apparently inherent in the 
whole system of reading papers before meetings. Osten- 
sibly the object had in view in reading a paper is to 
impart useful information; and to elicit yet more informa- 
tion in the shape of sound criticism and amplification of 
the subject in the course of discussion. This object is 
of course entirely defeated if the paper is unsuitable for the 
contemplated purpose. Now,on Friday the first paper read 
was by Mr. R. E. Froude, “On the Constant System of 
Notation of Results of Experiments ou Models used at 
the Admiralty Experimental Works.” We make no 
attempt to reproduce this paper either in whole or 
in abstract, and the reason why is simply that 
it was entirely unintelligible to all but a very few. It 
refers to the method adopted in using the testing tank at 
Torquay in calculating the results obtained in particular 
cases; and when we say that so eminent and experienced 
an authority as Sir Nathaniel Barnaby, when called 
upon to speak, said that he did not understand it, 
we have said enough. There are, we believe, only two 
testing tanks in the world, the one at Torquay and the 
other at Messrs. Denny’s works in Scotland, and there 
are not more than a dozen individuals who can use the 
tanks. A recondite paper bristling with formule of this 
type, “Let L = length between perpendiculars, then 
(see § 22) 
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is entirely unsuitable for discussion, and no one can derive 
any possible advantage from hearing it read. We do not 
for a moment say that such a paper should not be pro- 
duced, but the proper course to pursue is to take it as 
read, and enshrine it in the pages of the “ Transactions” 
of the Institute for future reference, The second paper 
was by Professor Greenhill on “A Theory of the Screw 
Propeller.” This theory has already appeared in our 
pages ina very complete form, and it is therefore un- 
necessary to reproduce the paper here either in whole or 
in part. It was in no sense so recondite as Mr. Froude’s, 
and it raises questions of very great interest to a large 
number of persons; but the paper needs careful study,and 
it is simply impossible, as was pointed out by more than 
one speaker, to deal with it to any advantage after one 
reading. Such papers ought to be circulated among the 
members at least a month before the meeting, and then 





being taken as read, a discussion can at once ensue of 
Serreg 4 a great deal of value. It was suggested on 
‘riday that the discussion should be postponed until the 
autump meeting, but Lord Ravensworth very properly 
pointed out that at Glasgow the members would be in 
the hands of their hosts, and they would have something 
to say about the arrangements. So in the end the dis- 
cussion was postponed sine die,and thus the whole forenoon 
was wasted. 

The proceedings terminated on Friday with the reading 
of two papers, one on “The Material Best Suited for 
Propeller Blades,” and the other, “ Notes on the Influence 
of Size and Speed in Collisionsat Sea.” The first of these 
by Mr. W. C. Wallace, suggests the use of mitis iron, 
but the paper gives a good deal of information on mate- 
rials for propellers. The paper on collisions, by Mr. Heck, 
is mathematical. The third paper, by Lieut. Hovgaard, 
was on “ Proposed Desigus for Surface Boats and Diving 
Boats,” the latter to be propelled by electricity. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


India.—Trade in 1886.—The private trade of the country 
exceeded by a small fraction that of the previous year, but was 
still 14 per cent. below that of 1884. The shipping entered and 
cleared at Indian ports showed a recovery of 2 per cent. in 
number, and 10 per cent. in tonnage over 1885, but did not 
reach the figures of 1882. British shipping carries the largest 
share of the trade—79'1 per cent. British trade slightly in- 
creased, and was 55°61 per cent. more than of all other countries. 
The remainder of the trade is divided between thirty-two other 
countries. Fourteen of these take more than 1 per cent., varying 
from China, 12°09 per cent., to Australia, 1:03 per cent. The 
import trade from Belgium, which is constantly increasing, con- 
sists almost wholly of articles which compete with British goods, 
The decline in the imports of machinery and mill work is very 
large, these articles not having been imported to so small an 
extent for years. In metals and manufactures therefrom there 
is a decrease, and in cutlery, hardware, and most metals, except 
copper and spelter. Railway plant and rolling steck show an 
increase of 30 per cent. Iron is worked by native agency in 
almost every district of India, and numbers of brass and iron 
foundries exist in most provinces, A few large works are con- 
ducted on European methods of manufacture, the principal 
being the Government works at Barrakur, in Bengal. The out- 
put of all these works was smaller than in 1885, Coal is the 
most important of the raw materials and unmanufactured 
articles imported into India. Including coke and patent fuel, 
the imports amounted to 790,000 tons, valued at £1,308,400, cn 
increase over 1885, the reason for which, in the face of the com 
petition of Indian collieries, is, that Bombay, now taking the lead 
in Indian commerce, is not in connection with the home cval 
fields, and had to rely on imported coal, of which it took 
533,000 tons to supply its cotton mills, railways, and steam 
shipping. Bengal, with the Raneganj coal mines at hand, 
needed 100,000 tons only of foreign coal. Burmese millers 
dispense with coal altogether, having found a substitute in the 
husks of rice, previously refuse. By 1886 ninety-five collieries 
had been opened in India—ninety in Bengal, mostly in the 
Burdwan district, two in Assam, two in the Central Provinces, 
and one at Umeria, in Rewa, Central India. The opening of coal 
mines in Burmah and the Punjab is also projected. The whole 
output of the year was 1,294,221 tons, decreases of 7°3 and 17 
per cent. under the two preceding years. Of the total, the 
Bengal collieries, twenty-seven not being worked, gave 1,123,700 
tons. The number of persons employed in the various 
collieries was 22,745. The decline in the imports of oils is 
owing to a diminished quantity of kerosine—£700,000 instead of 
£1,100,000 imported from America. This large diminution is 
probably only temporary. American kerosine is universally used 
in India for illuminating purposes; nor are the native mineral 
vils likely to compete with it, that brought from Upper Burma 
being used mainly for lubricating machinery, while the Buluchis- 
tan oil, if discovered in large quantities, will be used for fuel. 
The cotton industry grows each year. The mills numbered 
seventy-two in 1884, employing 61,400 hands. In 1886 they had 
increased-to eighty-nine mills—sixty-seven in the province of 
Bombay—and 71,600 hands. The capital invested in the cotton 
industry of India is estimated at £10,000,000. Through the 
deficiency of the Indian cotton crop during the last two years, 
large quantities came from Persia for the Bombay mills. 

Mexico.—New mining law.—The United States Consul at 
Saltillo reports:—-A bill for the relief of the mining industry 
has passed both Houses of Congress. The principal provisions 
are :—Exemption from all federal, local, and municipal taxes, 
except the stamp tax,.is granted to all coal mines, petroleum 
springs, iron and quicksilver mines and their products, native 
cast and malleable iron in bars, pigs, plates, rails and rods, The 
interior State duties, portage tax, &c., shall no longer be levied 
on the movement in the Republic of metals and mineral pro- 
ducts. Metallurgical assay offices and reduction works of all 
kinds, when in operation, shall pay to the federal district or 
State in which they are located a single tax not exceeding six 
per thousand on the value of the buildings, land and machinery. 
With the exception of the stamp tax, no tax shall be levied on 
the profits of mines, mineral establishments, on the capital 
invested in mills, mines, shares of bonds and stocks, on transfer 
deeds to mills, mines, and all stock representing the same, No 
taxes are to be charged on the formalities or operations neces- 
sary for the acquisition of mining properties and reduction 
works, or the organisation of joint stock companies. The 
executive may make contracts by granting special concessions 
and franchises for not more than ten years without prejudicing 
the rights of third parties, to companies who guarantee the 
investment of capital in mining. The extent of territory granted 
will be according to the capital invested, conditions of the locality, 
and nature of the mineral. The minimum capital to be invested 
in operating and prospecting shall be £41,666 within five years. 
This capital shall be exempt during ten years from all federal 
taxes except the stamp tax. The maximum of properties 
granted in ordinary cases to be twenty, separate or together, ac- 
cording to the regulations and rules of the respective depart- 
ments of public works, in proportion to the capital, quality, and 
quantity of the mineral, and condition of the locality, the 
owner being always at liberty to work on any or all of the pro- 
perties, with at least twenty workmen. In_ cases of dis- 
covery or re-establishment of mining districts, the number of 
claims so conveyed may be increased, according to circumstances, 
not more than one-half; the extent of such properties to be 
subject to the requirements of the mining code. Of the claims, 
twenty and thirty, not more than half can be located on 
one vein, unless there be but one vein in the mining district. 
When these properties are seriously contested they may be pro- 

















rae 








Marcu 30, 1888. 








THE ENGINEER. 


253 








COMBINED 


TRACTION ENGINE, CRANE, AND EXCAVATOR. 


THE SOUTHGATE ENGINEERING COMPANY, NEW SOUTHGATE, ENGINEERS 


SLYVANY) 


x y, WA 


tected by the Ministry of Public Works for not more than two 
years. This extraordinary protection can be conceded only 
ounce, others may be granted according to the existing mining 
codes, but no protection shall be regarded as a motive for extend- 
ing the privilege longer than the ten years mentioned in the 
contract. By consent of the Minister of Public Works owners 
of claims may divide and transfer the concessions contained in 
the contracts ; all these companies to be subject to the obliga- 


tions prescribed by the mining code on the expiration of these | 
coutracts. The executive is authorised to contract with the | 


railways for a reduction of freight rates on native products des- 
tined for exportation. The exports entitled to a reduction of 
freight shall be divided into four classes, among which, accord- 
ing to the importance they acquire and the protection they need, 
the executive shall locate them every year. 


Beirut reports :—The United States do not participate to that 
extent in the world’s trade with Syria to which, by reason of 
the excellence and superiority of her wares, the commercial 
integrity, liberality, probity, and vast resources of her mer- 
chants, she is entitled. This may be owing to the great distance 
separating the two countries, and the consequent unfamiliarity 
of the wants of Syria by our merchants, the absence of direct 
carrying facilities, and the idea that it is futile to compete with 
Austria, England, France, Germany, &c. If the latter reason 
were to prevail, we should have to abandon every hope of a 
foreign market for our numerous surplus manufactures, for 
there is no country where these nations have not established 
agencies or trading stations. Our beginning would be fraught 
with apparently insurmountable difficulties ; but the American 
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The steamer, turned into a floating exhibition, started from 
Hamburg, and after calling at Portuguese and Spanish ports and 
the principal points along the coasts of Egypt and Morocco, 


reached Beirut, where, after remaining for days, the floating | 


industrial museum left for other parts of the Ottoman Empire. 
Such an undertaking, carried out on broad and liberal 
principles, may be ultimately beneficial to its promoters ; but in 
this instance it lacked greatly in judgment and comprehensive- 
ness in its practical execution. The space allowed to each of 
the many and varied industries was too limited to allow a com- 
prehensive and full representation of them, and so greatly 
detracted from the object of the enterprise and seriously 
impaired its usefulness. Up to the present time very few 
modern agricultural implements have been introduced into this 


| country. All the operations of husbandry are performed in the 
Turkey.—Trade of Syria.—The United States Consul at | 


| remunerative trade. One drawback to the use of agricultural | 


wanufacturers and wholesale dealers should not hesitate to | 
enter any market, no matter how strongly intrenched the 


manufacturers of the Old World may be therein ; for once the 
superiority and utility of American goods are fully recognised 
and understood in Syria, the trade may be diverted into new 
channels. Letters of inquiry, accompanied by trade circulars, 
from American manufacturers and merchants reach this consu- 
late from time to time, and are always promptly answered ; 
but while this is productive of some results, it is far from being 
the proper means of facilitating new commercial intercourse. 
Among the methods of the older countries, which we might well 
profit, by are the economical and practical measures of Germany. 
The Germans are making great efforts to extend their com- 
mercial and industrial relations with Syria by forming so-called 
trade associations, whose agents visit the principal commercial 
centres of Syria, such as Aleppo, Beirut, and Damascus, exhibit- 
ing samples of the various branches of trade they represent, and 
appointing everywhere local agents to receive and solicit orders. 
This method in reaching a foreign market, involving but little 
outlay, is efficient and inexpensive, and well worthy of the con- 
sideration of those desirous of sharing in the commercial 
advantages of this new and continually growing market. In 


most primitive manner. American reapers are to be found in 
limited numbers on the plains of Mesopotamia, and are working 
splendidly near Harran. Improved American farming imple- 
ments, not too complicated or expensive, would find a limited 
market in Syria, and their superiority over the primitive native 
tools in that country would soon be recognised, and open to us a 


machinery in the interior is the absence of good mechanics who 


could undertake the necessary repairs in an emergency. Of the | 


many American articles that might with well-directed efforts in 
time find a profitable market here, may be mentioned :—Agri- 
cultural implements, especially the garden plough, which turns a 
furrow eight or nine inches, and is light, the beam to be very 


light and long, and slightly turned upwards, so that the end can | 


be fastened with a clevis to the yoke of a pair of bullocks. Car- 


penters’ tools of every description. Hardware and all the articles | 
and tools usually classed with hardware: those in use here are | 


exceedingly crude in form and poor in quality, but the natives 
wield them with astonishing dexterity. Iron bedsteads which 


‘come from Austria, England, and Germany, and represent a 


| trade centres, are Austrian, English, French, German, Greek, | 
| Swiss, and others supplying the smaller dealers of the interior | 
distributive points, mostly natives. For the last few years | 


1881 a commercial society at Cologne chartered a steamer at | 
Trieste, and sent a special mission, composed of engineers, | 
merchants, and others, for the purpose of visiting all the | 
principal ports of the East, and to report as to the best means | 


of applying capital in commercial and industrial enterprises ; 
and among the numerous recommendations of this commission 


was the establishment of an agency with a sample-room in each | 


of the principal centres of the country, under the experienced 
management of an able and energetic business man of pleasing 
address, and familiar with several of the native languages, a 
recommendation which proved a most important element in the 


| 
| 
| 


success of such enterprises. The agent is liberally compensated, | 


and represents a certain number of manufacturers and mer- 
chants who have formed themselves into a trade association, and 
who share pro rdta the expense of maintaining the agency, 
which, under such conditions, is comparatively small. A full 
line of samples is furnished to the agent, who carefully studies 
the taste of the people, and promptly reports their peculiarities 
and predilections to the houses he represents, If the manu- 
facturers wish to cope successfully with the market they must 
respond to the suggestions of their agents, for goods suited for 
home consumption might not suit the peculiarities of the new 
market, which, should it give a marked promise of sufficient 
inducement, ought not to deter them from adapting themselves 
to the new requirements. In Syria the principal agency should 


be in Beirut, with branches at such points as Acca, Aleppo, | 


Alexandretta, Dainascus, Hama, Homs, and Mersina. Another 
and very novel way of familiarising new markets with the pro- 
ducts of their country was inaugurated in 1886 by one of these 
trade associations. The German steamer Gottorp, of about 
400 tons, was chartered by the Central Vercin der deutschen, 


Export Bank, Berlin, asyndicate representing various industries, ‘ 


large portion of the import trade. Locks, articles much needed 
in all Eastern countries, our exclusively and superior American 
inventions, such as Yales, &c., should have no difficulty in com- 


peting with those of Austria, England, France, and Germany. | 


Mechanics’ tools of every description are nuch needed here, and 
would find a responsive market. Pumps: these have been intro- 
troduced into Anatolia and other places in the Turkish Empire, 
and would be received with favour here. The import duty on 
all these articles is 8 per cent. ad valorem. In this country, 
where agricultural interests predominate, the credit system is a 
necessity. The importers and wholesale dealers in the principal 


there has been a gradual improvement in the natural condition 
of Syria. Education has become almost universal, and its in- 
fluence, combined with continual contact with the constantly in- 
creasing number of European residents, have greatly changed 
the customs and habits of the Syrians. Business structures and 
private residences are multiplying, vast tracts of land in the 
plains of Mesopotamia and elsewhere are being brought into cul- 


tivation, while the great obstacle to a more rapid material pro- | 


gress, the want of adequate intercommunication between the 
sea coast and the interivr, is receiving earnest consideration. 








COMBINED EXCAVATOR CRANE AND TRAC- 
TION ENGINE. 


Tue above engraving represents an arrangement of excavator | 


and crane attached to and worked by an ordinary traction 
engine, as made by the Southgate Engineering Co., New South- 
gate. 

The main frame, which carries the crane and excavator, is 
formed of wrought iron girders, which are fixed to the traction 
engine by means of two brackets, ene on either side of the fire- 
box, in such a position that they are clear of the travelling 
wheels of the engine, and can also be easily detached by the 
removal of the bolts. It will thus be seen that a very large 
counterbalance is given to the excavator bucket when at work 
from being attached to the engine in this manner, as nearly the 
whole of the weight of the engine is available for this purpose. 
The main frame is carried on wheels at a gauge of about 8ft. 
wide, and the machine when at work receives still greater 
stability sideways from the screw jacks, which extend outwards 
quite a foot beyond the frame itself, and are screwed down 


firmly upon the sleepers or timbers on which the machine runs, | 


‘no rails being used, 


The revolving frame of the crane is supported by means of a 
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| strong, hollow, wrought iron pillar with crosshead at the top 
and secured at its ends to the cheeks. The bottom end of this 
pillar is firmly secured to a strong cast iron base-plate, bolted to 
the wrought iron girders forming the main frame. Through 
this wrought iron pillar is carried the main driving shaft, which 
actuates the motions of the crane, namely, hoisting, lowering, 
and slewing in either direction. 

The jib is attached to the slewing frame of the crane in the 
ordinary manner. It is of wrought iron, shaped as shown in 
the illustration, with greatly increased depth at a point where it 
is fitted with the necessary shaft and gear for working the arm 
which carries the excavator bucket. The position of the centre 
of this shaft is so arranged that a cutting of a fair depth and 
width for ordinary purposes can be made. The traction engine 
represented in the above illustration is an ordinary 8-horse 
power engine, and with it a bucket of a capacity of from three- 
quarters to one cubic yard may be used. ‘ 

To the crank-shaft of the engine is attached a pulley which 
gives motion by a suitable belt to another pulley on a shaft 
working in bearings bolted to the main frame. On this shaft is 
also fitted a bevel wheel, which gears into a similar wheel in the 
vertical shaft, which passes through the main pillar of the crane. 
On the top of this vertical shaft is fixed a spur wheel, from 
which, by an arrangement of gearing, the motions are communi- 
cated as required. 

The action of the machine is as fullows:—In being run up 
| against a face of earth by the engine, the bucket is lowered into 
the position shown in the illustration, and is held at its proper 
radius by the hand wheel and brake connected to the shaft in 
the jib, which carries the pinion gearing into the rack. The 
hoisting barrel of the crane is then set in motion, and the bucket 
which is being lifted takes a cut of sufficient depth to fill it by 
the time it reaches the point shown by the dotted lines. The 
brake in the hand wheel shaft is now slackened, allowing the 
bucket to recede clear of the cut it has taken. The crane is 
then slewed round, bringing the bucket over a wagon, truck, or 
cart. The bucket is then allowed to empty itself by the opening 
of the door hinged to the bottom in the ordinary manner. 

As advantages offered by this machine, it is claimed that no 
rails are required to be laid, as with excavators at present in use ; 
that the traction engine can bring the machine to its work, and 
can be quickly detached and used for removing the wagons when 
loaded if so desired; that the traction engine when not required 
to work the excavator can be used for other purposes; and that 
the cost, including engine, is less than for ordinary exca- 
vators, making the machine specially useful to colunial cen- 
tractors. 








Broom Straw FEEDERS.—A correspondent of the Locomotive 
Engineer gives the following description of a car oil feeder or 
syphon:—‘‘ A small pipe is soldered into the oil cup, coming up 
within jin. of the screw cap. This pipe is filled with common 
broom straws, which do not work in the cup and never stick, are 
not affected by heat or cold, and are easily changed to feed more 
or less, by taking out or inserting a straw or two. They also catch 
all the dirt, and the oil cannot run out when the engine stands 
still, as the feeder merely carries down oil thrown upon it. I have 
| them in every cup, on rods and crosshead, and I would not trade 
| them for all the fancy cups on earth. I took out all the screw 
| tops on my cups that required a wrench, and put in those with « 
| taper thread and milled heads. I can take any of them off with- 
| out a ton of monkey wrenches, and they never Jar loose.” 
| MARINE ENGINEERING INSTRUCTION FOR MIDSHIPMEN.—It has 
| long been a custom in the service for an engineer on board a flag- 
| ship to be selected to instruct the midshipmen in the rudimentary 
principles of the marine steam engine. The instruction, however, 
was by no means systematic or practical, and the midshipmen were 
not offered any inducements to apply themselves to the study. 
The Admiralty have now made a knowledge of steam and marino 
engineering a necessary part of the training of midshipmen. A 
recent circular directs that every opportunity is to be offered to 
' them for making themselves acquainted with the main engines and 

boilers of their ships. With this object they are, during their two 
last years’ service as midshipmen, and as occasions offer, to keep 
watch in the engine-room and stokehold in addition to the ordi- 
nary routine of instruction. The number of hours he has done so 
is to be noted and entered on a certificate of knowledge in steam 
which is to be produced on a midshipman passing for the rank of 
sub-lieutenant. The certificate will show that he has kept watch 
for a certain number of days, as noted in the engine-room and 
| stokehold ; that he possesses a knowledge of the use of the chief 
| parts of the main engines and boilers, and that he has practically 
| 


proved himself competent to run a service steamboat ; instruction 
in the last being given in his final year of service as a midshipman. 
The certificate of knowledge in steam and of his ability to take 
charge of a steambcat is to be given by the engincer officer of the 
‘ ship, and to be approved by the captain. 
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AN INVESTIGATION 
STRESSES OCCURRING 
STEEL. 

By GENERAL NIicHOLAS KALAKOUTSKY, 
No, IX. 


INTO THE INTERNAL 
IN CAST IRON AND 


Examination of the results obtained.—The testing of the 
steel was performed by stretching samples in an ordinary 
lever machine; the elongations due to extension, and con- 
sequently the elastic limits, were determined by means 
of cathetometers. The samples marked with asterisks 
were tested in a Kirkaldy machine, and their elongations 
determined by the special apparatus attached to it. For 
convenience of comparison, the results obtained have 


TABLE B.—Samples tawen 


Experiment No. 61 
Wedge-block portion ; metal 
forged, but not annealed in oil. 


Experiment No. 5. 


Numbers of 











Wedge block portion ; metal 
forged and annealed in oil. 


rupture in the remaining concentric layers; but the 
ultimate elongations were somewhat less than before. 
The tables containing the results of the investigation 
into the internal stresses of steel show that, in general, 
the received methods of manufacture impart to these 
stresses a detrimental quality, ¢e., they diminish the 
wer of the cylinders to resist external forces. This has 
Sons fully contirmed by experiments on discs taken from 
other gun barrels, and investigated in a previous chapter. 
In all the experiments described above, the layers were 
taken off consecutively; this allowed for a sufliciently 
accurate determination of the pressures on the internal 
and external radii of the rings. The pressures obtained 
from these calculations show, however, that the measure- 





Parallel to Axis of Core. 
Experiment No. 76. Experiment No. 79. 
Breech portion; metal forged | Breech portion; metal as in No. 

and annealed in vil. 76, but annealed in a special way. 












































the rings. Elastic Resistance to Percent- Elastic Resistance to Percent- Elastic Resistance to. Percent Elastic Resistance tol Percent- 
in — sal B cs el Fhe in oad Sines te mf Bae ahaa Foe a. end clntest'n 
6 2770 620 90 4055 | 7137 | 165 4360 | 7420 | 135 | 3000*| 6400 | 7-0 
° 2606 6760 9-0 2800 6030 11°0 3710 7193 13°5 | - — 
4 2500 6325 11°2 2340 5760 19°7 2800 6240 12°3 
3 2117 6000 13°6 2110 5710 20°5 2600 5913 16°3 2800* 0300 3°0+ 
- 2105 5900 13°2 2200 5412 17°0 2450 5750 9°7 - — 
1 2127 5886 13°2 2800 5280 19°0 3550 6446 14°2 3300* 6090 6'9t 
Average 237 6298 11°5 2718 | 5873 17°3 3245 6494 13°2 3033 5900 5°8 
Samples taken Parallel to a Tangent to the Core. 
‘ 2851) 6900 74 3850 7030 | 15-0 4150 | 7460 14:5 , 2700 6840 | 14°5 
5 2790 6990 6°0 2750 6320 13°0 3754 7180 12°3 2982 6680 11°8 
i 2300 | 6240 10°9 2450 5832 15°0 2787 5875 10°7 -—— “= 
3 2100 5614 14°7 2400 5752 19°0 2605 5540 14°3 2500 6370 | 60 
3 1940 5740 16°8 2470 5600 18°5 2640 5500 14°0 2930 5870 | 7°8 
1 1940 5740 19°6 2663 5336 20°0 2950 5500 10°0 2800 6030 | 81 
Average 2320 5968 16°7 2764- 5978 16°6 3134 6176 12°6 2782 6358 | 9°6 


* Samples tested in a Kirkaldy machine. 


been arranged in one table—B—on examining which we 
find :— 

(1) That the properties of the metal in the various con- 
centric layers composing the thickness in the radial diree- 
tion are clearly shown by means of samples taken from 
the layers, both in a direction parallel to the axis of the 
gun aud parallel to a tangent to the bore. 











-TABL 
No. 61. 
Dise C. 
1. Elastic limit of the steel, determined by experiment, 
in atmospheres... , ‘ ; kar Ghee nine see 2000 
2. Extension or compression along the radii re, ex- 
pressed in terms of the ratio uf the actual elonga- 
tion to that at the elastic limit .| O° l6bu 
3. Strength of cylinder, in atmospheres, when internal 
3 . eas, Re - re? salty 
stresses do not exist: P, = 31 Fone huege | dn 13% 
4R*+ r.? 
4. Actual strength of cylinder, in atmospheres, taking 
into account the internal stresses revealed by 
Se ee ee Re ae: | 
5. Absolute increase or decrease of strength ... 2... — 197 
6. The same, expressed in percentage ... 2... 2... | —1471 





+ Defects were visible in the fracture. 


ments of the main portions of the discs, after taking off 
the tirst outer rings, or cutting out the first inner rings, 
are not sufficiently precise. This circumstance must be 
attributed to the very slight alterations of the radii, pro- 
duced by the removal of pressure when taking off a very 
thin ring as compared with the whole thickness of the 
uncut portion of the disc. When the succeeding rings 

















LE C. 
Numbers of experiments. 
No. 65. No. 76. No. 7h No, 70. No. 70. No. Sl. 
Dise C!. Dise G. Dise E. Dise D. Dise H. Dise L. 
2400 3000 3000 3000 3000 3000 
0-21 0°285u Ol7u 0°184 0°9u 0°93u 
1676 G7 1865 1840 1980 1980 
1200 1410 1400 1480 3800 3870 
— 476 — OG Hid — 360 + 1820 + 1890 
— 28°4 - 23°7 24°9 19°5 + 90°2 + 90°5 





(2) That in these layers or rings the steel possesses | 


different qualities. In the case of metal forged, but un- 
annealed in oil, the elastic limits, as well as the ultimate 
strengths, decrease regularly from the external surface 
towards the bore; whilst, on the contrary, the elongations 
increase. We are justified in drawing the inference that, 
if the above-mentioned peculiarity is observable in the 
comparatively thin inner tube of a 6in. gun forged under 


a fifty-ton hammer, that it must be still more consider- | 


able in the metal of the corresponding portions of guns of 
larger calibre. i 
experiment No. 86 on the barrel of an lin. gun. 

(3) That the steel of forged tubes annealed in of is 
considerably improved ; the elastic limit is raised and the 
elongation is increased, but at the same time it sets up a 
greater irregularity in the quality of the metal in the 
several concentric rings which make up the thickness of 
the tube. The greatest variation in the quality of the 
steel caused by oil tempering is apparent in the outer as 
well as in the inner layers, which clearly indicates the 


effects produced by the rapid cooling of the surfaces by | 


contact with cold oil. 

(4) On comparing the results obtained with annealed 
metal taken from the thickened portion, destined eventu- 
ally to be pierced for the wedge piece, with that taken 
from about the powder chamber, we see that the com- 
bined influence of forging and annealing in oil is more 
strongly apparent in the latter case, where the metal is 
comparatively thin, than in the former, where the mass of 
steel is greater. 

(5) The metal in the barrel which was cooled in oil and 
afterwards subjected to a special annealing, retained its 


This inference is, indeed, borne out by | 


are cut off, these variations become more considerable, the 
calculated pressures advance more regularly, and the 
deviations, which constantly recur, can corrected by 
the pressure curves constructed from points obtained for 
other layers of the disc. Some of the experiments were 
made on discs cut out of the gun contiguous to each 
other, simultaneous observations being made on rings cut 
off, beginning from the outside in one case and from the 
inside in the other. The two methods gave concordant 
results, but preference must be given to the second plan, 
namely, the successive removal of rings, beginning from 
| the inside of the disc. Although the accompanying 
tables and their graphic delineations afford the means of 
forming a sufficiently clear idea of the nature and 
value of the internal stresses and their relation to the 
| methods of manufacture, it is, nevertheless, desirable, for 
| the sake of general comparison, to reduce the observations 
| to a common unit, which may be done by determining 
| the strength of the cylinders from which the discs were 
| taken. With this view, Table C has been compiled. 

| Reviewing the results above tabulated, we arrive at the 
following conclusions:—(1) A forged cylinder, unannealed 
in oil, has comparatively little strength, because the 
elastic limit of the metal in the layers next the bore is 
very low; but, on the other hand, the loss of strength 
due to the injurious distribution of internal stresses is 
very slight, and also these stresses are in themselves in- 
considerable. (2) Annealing the forged metal in oil raises 


the elastic limit of all the layers, especially in those nearest 
to the bore, considerably, and the strength of the cylinder 
is consequently increased; but, at the same time, owing 
to the defective method of annealing, there is an increase 





original high quality in the layers next to the bore, and 
waintained fairly uniform elastic limits and resistances to | 


in the detrimental internal stresses, in consequence of 
which the gain in strength due to the improved mechani- 


cal properties cf the metal is lost. 





(3) The same observa- 
tions apply alsv to the thinner parts of the breech portion 
of the barrel. (4) Boring, turning, and rifling, and, in 
fact, every operation which lessens the thickness of metal, 
tends to dimin’sh the magnitude of the internal stresses ; 
but such me hanical operations cannot of themselves 
either destroy or modify the general character of these 
stresses. (5) by heating and then cooling metal in a 
manner calculated to develope beneficial internal stresses, 
we can transform detrimental stresses into beneficial ones, 
and thus consi-lerably increase the strength of cylinders, 
In experiments Nos. 79 and 81 this increase amounted to 90 
per cent. above the strength calculated on the assumption 
that internal stresses did not exist. 

I may remnrk, in addition, that the experiment of 
transforming detrimental stresses into beneficial ones 
was performel by me without any preliminary trials, 
but was the d‘rect issue of general theoretical considera- 
tions. I had not at my disposal either a furnace fully 
adapted to my purpose, or assistants who comprehended 
my views and were anxious to carry them out. Never- 
theless, the experiment was productive of remarkable 
results, and the object proposed was fully attained. The 
calculated strength of the barrel exceeded that which it 
would have possessed had it been built up to the same 
dimensions, because the internal stresses also, which were 
developed, approach ideal perfection; that is to say, 
under fire all the layers of metal would attain an equal 
tension simultaneously, and would, in consequence, take 
part. equally in the resistance to rupture. I am con- 
vinced that by applying the same method of treatment 
to steel barrels of very much greater dimensions results 
not less favourable will be obtained. But, unfortunately, 
I have been unable to make such an extended experiment, 
and by its means confirm the truth of my suppositions. 
The offer which I made to prepare a 6in. unhooped gun to 
compete with a built-up gun of the same calibre was 
declined on the ground that the 6in. guns were of 
approved strength alrealy, and that wl there was 
no necessity for introducing changes in their manufacture. 
In the opinion of the gentlemen to whom the question 
was referred for consideration, a conclusive experiment 
could only be made with a gun of at least eleven inches 
calibre! Circumstances beyond my control debarred 
me from experimenting on so large a scale, and therefore 
I was forced to leave the problem at the point I had 
already reached. 


TaBLeE XVII.—EXreERIMENT 71. 





Investigation into the Internal Stresses in Dise E taken from the 
Breech End of the Barrel of 6in. Gun, No. V581. The Bore was 


Finished and Rifled, but the Outside of the Dise was not Turned. 
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* At the bottom of the rifling. 


TaBLe \VILL.—EXreniment 70. 


Investigation into the Internal Stresses in Dise D taken from th 
Breech End of the Barrel of 6in, Gun, No. 1581. The Dise 
was Reduced before Testing to its Proper Finished Dimensions, 
and the Bore was Rifled. 
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THE ECLIPSE CORLISS ENGINE.—DETAILS. 
THE FRICK COMPANY, WAYNESBORO, PENNSYLVANIA, ENGINEERS. 
(For description see page 257.) 
Fig. 6 Fig. 7 
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THE ECLIPSE CORLISS ENGINE. 


THE FRICK COMPANY, WAYNESBORO, PENNSYLVANTA, ENGINEERS, 
Fig. | 
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WAYNE SPORD Pa, 
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THE ECLIPSE CORLISS ENGINE. ! | motion and valve gear. By the use of the wrist-plate is secured | tedivusly worked out by models in each case, but, thanks to a 

—— such a control and distribution of steam to the piston as has | graphical and mathematical treatment of it, perfect success is 

We illustrate this week a typical American engine made by never been accomplished successfully and so simply by any other | assured without this expense, and the motion can be worked out 
the Frick Company, of Waynesboro, Franklin County, Pennsyl- | means whatsoever, notwithstanding the experimental use of | to suit each case with comparative ease to those that under- 
vania, The works of this company cover about seven acres, | cams, tappets, wipers, gears, excentrics, and a host of con- | stand the methods. Many imitate this motion without under- 
and employ about 800 hands, | trivances of more or less merit, which have been tried | standing it or how to best apply it. With the genuine wrist- 
The engravings are so complete that they speak for them- from time to time. The Corliss wrist - plate motion | plate motion the steam valves are opened quickly, giving boilcr 
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‘ Fig. 3—CROSEHEAD CROSS SECTION, Fig. 4—-CROSSHEAD LONGITUDINAL SECTION, Fig. 5—CROSSHEAD END VIEW 
a selves, but we give the following extract from a pamphlet as | once understood and applied, is never afterwards aban- | pressure at closest cut-off, and kept in motion up to the point of 





typical as the engine issued by the company, which will show | doned. This is proved, for, as a matter of fact, the motion | extreme travel, permitting the point of cut-off to be exactly 
the lines on which the engine has been built :— | is best appreciated by engineers, who have, after trying | determined and disengagement effected positively. Both the 

“ Wrist-plate motion.—The distinguishing feature par excel- | other schemes, made it a study and learned what can be accom- | steam and exhaust valves are given a peculiar dwell movement 
lence of the Corliss steam engine is its peculiar wrist-plate plished and gained by its use, Formerly the motion was | where it is most needed. The reversal of the valves is brought 
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about without shock, the movement being so easy from a state 
of rest toa rapid motion, and that without straining the connec- 
tions, that wear and tear of moving parts—as light as they 
sometimes are made—is scarcely perceptible. 

“ Corliss valves.—The steam and exhaust valves of the Corliss 
engine have outlived the criticism of the man of flat siding sur- 
faces, and the threadbare and oft-repeated popular error that a 
boring bar and small steam engine to actuate it are so often 
needed to true up the valve seat of a Corliss engine is a cun- 
ningly-devised fable, and should the truth of this be doubted 
we will be glad to point out to the doubting ones hosts of 


Corliss steam engines that have been running ten to twenty | 


years without re-boring valve seats, and they are tight and right 
to-day. ‘Live and learn.” The Corliss valves are practically 
balanced ; they, when properly designed, take up their own wear 
—what little there is; they can be removed for examination in 


a twinkling, and an independent and separate valve controls | of the boxes is another peculiar feature of the Corliss engine. 


each port, and so placed that a short passage leads with the 
least amount of waste room to the piston; the exhaust valves, 
from their position, drain the water from the cylinder. The 
steam valves are so constructed that they act as relief valves in 
certain cases, and as we make them, the valves are solid castings 
from end to end, and separate from the driving stem, thus avoid- 
ing a splitting of the valve, distortion, or accident, and all end 
play and rattling is avoided by simple means. 

“The valve stems are made of deoxidised phosphor bronze, as 
are also the trunnions, glands, shoes, and springs, and the stems 
are made interchangeable. 

“The disengaging valve gear is another peculiarity of the 
Corliss engine, and a most important feature it is too, and 
one that demands an effective, simple, and well-considered 
mechanism to accomplish the work demanded of it. Geo. H. 
Corlissis the originator of the disengaging valve gear, which presents 
many forms, each differing in construction or design, but experi- 
ence practically demonstrating which is the best. We present 


“Vacuum dash pots.—Not only is the prompt opening of 
the valve effected by the valve gear, but the dash pots 
positively and promptly close the ports at the proper 
time. The automatic pots we use are simple and trust- 
worthy, and, furthermore, noiseless, and need no attention when 
once adjusted. 

“ The girder bed plate or frame of the Corliss engine is an 
example where genius is seen to perfectly adapt means to an 
end, and is little short of an inspiration. The principle, so 
difficult ofttimes of application, to secure the greatest strength 
and rigidity with the least amount of material, is fairly met in 
the girder bed; and the bed upon our engine is not only neat, 
but, believing in the anvil and inertia theory, we have not 
spared the metal, and you will find no deflection, twisting, or 
failure of perfect alignment. 

“ The main pillow block and the arrangement and adjustment 


While the loose boxes can perfectly adapt themselves to receive 
equal wear at all points, wear can be compensated and the shaft 
revolves without binding, heating, or unnecessary friction. 

“ The main excentric and connections for actuating the wrist- 
plate valve motion are strictly what we might expect to be in 


| harmony with such a machine, and in their entirety are simple, 





| 


a disengaging gear that fulfils to the letter the requirements | 


and presents the very best combination known. The latch is 
disengaged by the cam lever with the same pressure at all points 


of cut-off, and throws no strain upon the regulator during dis- | 


engagement. 
faces, and the hard steel hook stud has four wearing surfaces, 
which are interchangeable. The devices are safe, simple, neat, 
and ensure positive response to good regulation. 





The hard steel latch die has eight wearing sur- | 


| cylinder. 


easily adjusted, and peculiar to the Corliss engine. 

“ The crosshead runsin V shaped guides, preserving both vertical 
and crossalignment, the shves being adjusted by solid,long wedges, 
operated by compensating screws, which can be locked in any posi- 
tion. The crosshead can be readily removed for examination. 

“ The piston has an approved light spring packing, with narrow 
self-acting packing ring, the whole weight of the piston resting 
upon a broad and solid junk wearing ring, adjusting screws being 
provided so as the piston can be maintained exactly in the centreof 
The whole can be readily taken apart for examination. 
This piston does not wear the cylinder out of round, and while 
it is always steam-tight, moves with the least friction. 


Figs. 1 and 2 are perspective views; Figs. 3, 4 and 5 show 
the crosshead with its adjusting-wedges; Figs. 6, 7 and 8 show 
the valve gear in detail; Figs. 9 and 10 show the vacuum dash- 
pot; Figs. 11 and 12 are the piston. These views very clearly 
illustrate the construction of the engine. The following table 
shows the usual sizes made :— 


Horse-power and Dimensions of Standard Eclipse Corliss Engines. 












































Indicated horse-power. Shippi Length, Centre ‘ ass 
z 75 lb. boiler neg Band wheel. herr 5 end of | Usual of 8 5-2 
”) 5 Point of cut-off. ie’ eylinder| length  crank- 2 ~ $a 
Size of = ; : 7 Baer com - — ee — —* | &3 = 
siete = ‘ vs Diam. Face. Weight. wheel. ° batt. — ction 3 cod 
= 30°T Ih. 37-73 Ib. 43 43 tb. —-— —— At 11b. 
M. E. P. M. E. P. M. E. P. Feet. Lbs. Lbs. Ft. in. | Ft.in. Inches. | In. In. M.E. P. 
12 x 30 90 46 58 66 “ 6,000 14 3 7 6 25 3 5 “OT 
12 x 36 St) 50 62 71 th 7 000 163 | 8 0 25 3 5 00 
14 x 30 90 64 79 91 0 |g | 8.000 14 4/8 0 25 3h 5 027 
14 x 36 80 68 S4 97 ll os 9,000 1464/8 0 |g. 25 3} 5 “028 
16 x 30 85 79 7 112 Te | 10,000 48 | 8 6 |S? 4 6 "(30 
16 x 36 80 so 108 127 12 2 11,000 16 68 8 6 = 7 4 6 “036 
16 x 42 70 91 110 120 1 8 8 | 8 6 18; 27 4 ti “ode 
18 x 36 75 106 130 150 12 > 16 68 90 |e 27 5 7 “046 
18 x 42 70 116 142 164 Mu | 2 1s 8 | 90 |s/| 2 4 7 “054 
18 x 48 52 65 4-008 123 151 174 16 = w%10 | 9 0 |2; 80 5 7 “O62 
20 x 42 90 | 70 4° 665 143 176 202 1 3 1810 | 9 6 St 30 ) 7 “066 
20 x 48 52 6 4°949 152 186 215 16 8 ae me a 30 > 7 “O75 
22 x 42 490 | 70 173 213 245 14 << 19 0 10 0 & 32 ‘ 8 “080 
22 x 48 520 | € 1s4 226 260 16 ol 21 6 | 10 0 = 32 t 8 “092 
24 x 48 520 | € 218 269 309 16 S 216 | Oo {St 32 7 o 109 
24 x 60 600 | 60 252 310 357 8 | 266} O |g] 32 7 9 “137 
26 x 48 520 | 65 256 $15 363 16 | 3 2 6 [12 8 | F!| 3 7 10 “129 
26 x 60 600 | 60 296 364 419 18 2 26 6 12 0 |; 82 7 10 “LOL 
28 x 48 520 | € 298 366, 421 18 21 6 | 12 6 2 36 $s 10 “150 
28x60 | 600 | 60 343 422 486 0 1A 2 8 112 6 | S| 36 s 10 "187 
30 x 48 20 | 65 342 420 483 20 | 21 8 | 13.0 %S 36 8 10 ‘lil 
20 x 60 600 | 60 894 485 558 22 40,000 96,000 26 68 13 0 6i« 36 8 10 “f 
32 x 48 520 | 65 388 478 550 —| 21 8 118 6 |t%] 36 10 12 
32 x 60 600 | 60 14°616 448 551 634 26 8 | 13 6 8 36 10 12 
34 x 48 520 65 14°306 439 539 621 Wheels according to re- | Weight 22 0 | 140 4) 36 10 12 
34 x 60 600 60 16°506 506 622 716 quirements, any size, up givenen 26 8 | 14 0 36 10 12 
36 x 48 520 65 16°036 492 605 696 to 30ft. diameter, turned applica- 2210 | 14 6 36 12 14 
36 x 60 600 60 18°504 568 698 803 for two or more belts. tion. 26 10 14 6 36 12 14 


Nortes.—In sclecting an engine take the lowest rating, } cut-off. Engines can be run faster or slower than table. ; 
Increasing speed 10 per cent. increases power 10 per cent., and vice versa. Plain fly-wheels same diameter and weight us 


directly as the speed 





i 


The horse-power varies 


pulleys. The largest rating in horse-power column, cut off j,, is the maximum load at 751b. boiler pressure, and ought not to be exceeded, 





WORKING AND TEST PRESSURES FOR MARINE 
BOILERS.* 
3y Mr. RICHARD SENNETT, R.N., Member of Council. 


FEW subjects in connection with marine engineering are of 
greater importance than those relating to the strength of boilers, 
and the maximum working pressures of steam that can be safely 
carried in marine boilers of ordinary form with plates of workable 
thickness. Many discussions respecting these points have taken 
place during the past few years in this and other scientific institu- 
tions, and they have generally been based on the question as to the 
minimum factor of safety that should be employed in the design 
of the boilers; the factor of safety being taken as the ratio in 
which the ultimate strength exceeds the working stress. This 
factor, which a few years ago was usually required to be from 6 to 
8, has now been reduced in ordinary practice to from 4 to 5; which 
represents an increase of 40 to 50 per cent. in the working steam 
pressures allowed to be carried with a given thickness of plate. 
There is, however, a danger that unless carefully guarded and 
defined, the factor of safety, even as now modified, may prove a 
bar to further progress, and it is important that we should fully 
realise what is meant by the term ‘“‘ factor of safety” as applied to 
the strength of boilers. 

Without entering into precise definition, it may perhaps be stated 
in general terms, that a factor of safety, as usually employed, is a 
somewhat rough-and-ready method of allowing for stresses, strains, 
and conditions which can neither be exactly calculated nor ascer- 
tained. In other words, it is to a great extent an allowance for 
want of knowledge. 

Until a comparatively recent date, marine boilers contained so 
many unknown quantities that high factors of safety were justi- 
fiable. The material used was often unreliable and far from uniform 
in strength and quality. The arrangement of the rivet seams, 
stays, &c., was often left practically in the hands of the foreman 
boilermaker, rivet holes were punched and drifted, and all the work 
connected with boiler making was of a somewhat rough and careless 
character. 

With the introduction of high steam pressures and steel plates, 
much greater attention was paid to the quality of the materials 
and workmanship employed ; the arrangement of the details was 
transferred generally from the boiler shop to the drawing office, 
and at the present time fully as much care is exercised in the 
design and construction of the boiler, in all its parts, as in any 
other part of the machinery. The necessity for large factors of 
safety therefore no longer exists, 

lt, however, takes a long time to shake off old traditions, and we 
are still to some extent suffering from the influence of the earlier 
period, when a very different and inferior state of things existed, 
and it has only been by slow stages that we have come to realise 





1 Paper read before the Institution of Naval Architects, 22nd March, 1888. 


that the ordinary rules of mechanics may be applied to boilers as 
safely and surely as to any other structure. Much credit for the 
advance already made in this respect is due to the enlightened 


| view of the subject taken by Mr. Wm. Parker, the Chief Engineer- 


Surveyor of Lloyds’ Register, and the increase of working steam 
pressures in the boilers of the mercantile marine has been much 
facilitated by the excellent rules framed under his direction. 

The furnaces and combustion chambers, especially the latter, are 
the most critical parts of marine boilers of the present type. It is 
clearly impossible to calculate or ascertain exactly how the material 
in these parts is affected by the bending, flanging, welding, &c., 
during manufacture, or the stresses and strains produced by the 
temperature of the fire and the pressure of the water when the 
boiler is at work. They are also the thinnest parts of the boilers, 
and consequently liable to be the most seriously affected by wear 
or corrosion. It has, however, been ascertained from extended 
and successful practice, which is the only safe guide for these parts 
of boilers, the minimum scantlings that should be allowed for a 
given working pressure ; and for furnaces and combustion chambers 


| the rules of the Board of Trade, Lloyds’ Register, and the Admiralty 


| 


| 





| are —— identical. In Fox's corrugated flue, now so generally 


, we have a very strong form of furnace, which will enable the 
present type of marine boiler to be retained for considerably higher 
steam pressures than are now ordinarily used, provided the rules 
applied to the shells are suitably modified to keep the thickness of 
the shell plates within workable limits. This is the direction in 
which all pro has hitherto been made. 

When Mr. Milton read his paper at Glasgow in 1877 the ordinary 
working pressures in marine boilers were from 601b. to 701b. per 
square inch, and he puinted out that under the then existing rules 
further progress was barred in consequence of the required thick- 
ness of shell plates. These rules, after much debate and consider- 
able opposition, were modified, with the result that working steam 
= of 140 1b. to 1501b, per square inchare now general in marine 

ilers, and great gain in economy of fuel has beenthereby effected. 
The present Admiralty rule for the maximum working steam 
pressure to be allowed with a given thickness of shell plates simply 
takes us one step further in the same direction, and I will briefly 
point out where it differs from, and, in my opinion, is in advance 
of, the ordinary rules on this point. 

The Board of Trade rules give a minimum factor of safety of 5 
for boilers made of the best materials and by the best workmanship, 
provided they have been open to inspection during the whole period 
of construction. Numerous additions to this factor are made in 
cases in which the above conditions are not complied with. The 
rules for Lloyds’ Register, which, as before stated, are practically 
identical with Admiralty practice hitherto, provide for a factor of 
safety of 4 to 5, varying with the thickness of plate, the lower 
factor being taken for the thicker plates, as corrosion on them 
would have less relative effect. In each case the water test 


pressure is required to be double the specified working pressure. 





This means that with a factor of safety of 4 the stress produced 
by the water test pressure would be equal te one-half the ultimate 
strength of the shell, which would in most cases be near the elastic limit 
of the material. For any factor below 4 it is practically certain that, 
with this system of testing, the water pressure test would injure 
the boiler. While, therefore, a water test pressure of double the 
working steam pressure is retained, any reduction of the factor of 
safety below 5, asapplied tothe working pressure, would be impossible, 

Although it has been the traditional practice to apply to marine 
boilers a test pressure of double the working pressure, there is no 
real justification or necessity for it, especially with the pressures 
now in use; and the retention of this practice is a hindrance to 
further progress. It ison this point alone that the recent Admiralty 
rule differs in principle from the practice ordinarily adopted for 
marine boilers. 

To the shells of cylindrical boilers almost exact calculation can 
be applied. The material now used is reliable and practically 
uniform in quality, every plate is tested, and the rivet seams care- 
fully designed and constructed ; so that there is no difficulty what- 
ever in determining both the strength of the structure and the 
stresses it has to bear. In the consideration of this question the 
principal point to be kept in view is not the ultimate or breaking 
strength, but the ‘ proof strength ;” that is, the stress required to 
produce the greatest strain consistent with safety, This may be 
taken approximately at about one-half the ultimate strength. 
Boilers, like all other structures, should be designed to safely with- 
stand the greatest stress that is likely to be brought on them, 
which is, or should be, the test pressure; and it is essential that 
this test should be within the ‘‘ proof strength,” so that no injury 
may be caused by its repeated application. All that would then 
be necessary for safety would be to make the working pressure some- 
what less than the test pressure; so as to insure that if failure 
occurred at all it should be during proof, and not when the boiler 
was at work. The present Admiralty rules provide that the stress 
produced by the water pressure test shall not exceed gths of the 
ultimate strength of the shell, so that it shall be well within the 
elastic limit of the material, and the test may be applied as often 
as may be desired without injury to the structure. The boiler is 
therefore designed so that, when subjected to the water-test 
pressure, the shells have a factor of safety of 2}. So far this is in 
accord with the ordinary rules for a boiler designed for a factor of 
safety, at the working pressure, of 4}. The working steam pressure 
is not, however, now reduced to one-half the water test pressure, 
for which there is no good reason, but is fixed at 90 1b, per square 
inch below the test pressure, which provides ample margin for 
safety. It will be seen that this rule does not affect the strength 
of the boilers, nor the hydraulic test applied to plates of a certain 
scantling ; but only modities the practice regulating the greatest 
working steam pressure to be allowed in a boiler of given strength, 
by making it a certain fixed amount below the test pressure, 
instead of its being one-half the test pressure in all cases. 
I may say, in passing, that the margin of 90!b. is purely arbi- 
trary, and was adopted simply for convenience, because that was 
the maximum working steam pressure in general use in the Navy 
prior to the adoption of the new rule, and the selection of this 
figure simplitied the revised general orders respecting the testing 
of naval boilers, which, in accordance with the Admiralty reyu- 
lations, have to be tested by water pressure twice a year. The 
advantage of using this constant margin between the working and 
test pressures instead of a percentage margin is greater than may, 
perhaps, at first sight appear. The most serious drawback to the 
ordinary rules, which make the maximum working steam pressure 
one-half the water test pressure, is that they severely handicap the 
higher pressures. When the ordinary working steam pressure in 
marine boilers was 20lb, per square inch the water test pressure 
was 40 1b., which gave a margin of 20 lb. between the working and 
test pressures, and experience proved this to be ample. When 
the steam pressure rose to 60]b. the rules required a margin of 
60 lb, between the working and test pressures ; at 90 lb. working 
pressure the margin was 90 1b., and so on; the margin between the 
working and test pressures increasing directly asthe working pressure 
was increased, It is, I think, sufficient to simply state this to show 
how unnecessary the traditional test of double the working pressure 
is, and how serivusly it operates against further increase of working 
pressure. By the revised Admiralty rule this difficulty is obviated, 
and if the principle on which it is based were yenerally adopted, the 
weight and cost of boilers for a given working pressure would be 
reduced, and considerably higher steam pressures than are now 
possible could, if desired, be carried in marine boilers of existing 
form and dimensions without reducing their safety in the slightest 
degree. The effect of this rule may perhaps be most clearly 
seen by its application to an pte: | example. The boilers of 
H.M. ships Medea and Medusa and the other high-speed 
cruisers of that class are about 12ft. in diameter, and are 
designed to carry a working steam pressure of 155 lb. per 
square inch. The water test pressure in accordance with our new 
rule is 90 lb. in excess of this, or 245 1b, per square inch, and at 
this pressure the shells will have a factor of safety of 24, as pre- 
viously explained. This requires a thickness of shell plates of $¥in. 
By Lloyds’ rules the shell plates for the same working pressure 
would require to be 1,;in. thick; by the Board of Trade rules it 
would require to be ljin. The working steam pressure of these 
boilers as actually constructed would, by Lloyds’ rules, be limited 
to 123lb. per square inch; and by the Board of Trade rules not 
more than 110 lb. per square inch could be carried ; the water test 
pressure, which is the real gauge of safety, being practically the 
same in each case. The thickness of shell plates required by 
Lloyds’ rules for this working pressure of 1551b., would, by the 
revised Admiralty rule, be sufficient for a working pressure of 
220 lb.; and the minimum thickness required by the rules of the 
Board of Trade for a steam pressure of 155 lb. per square inch 
would suffice by the Admiralty rule fora working pressure of 250 lb., 
or more than 60 per cent. greater. The weight of these boilers for 
each ship, as actually made, is 14 tons less than would be required 
by Lloyds’ and 19 tons less than the minimum allowed by the 
Board of Trade rules for the same working steam pressure. The 
total weight of the shell plates in the Medea’s boilers is 52 tons, 
Although in order to illustrate the effect of this rule in facilitating 
the further increase of working pressures, I have been obliged to 
compare it with those of the Board of Trade and of Lloyds’ Register, 
which govern the design of boilers in the mercantile marine, | 
hope it will be clearly understood that nothing is further from my 
desire than the revival of any controversy on these points. My 
sole object has been to bring into prominence the retarding in- 
fluence of this traditional hydraulic test pressure for boilers, of double 
the working steam pressure, which we have all hitherto accepted as 
an axiom, but which the Admiralty have now given up as being 
unnecessary, and which in general practice is not applied to other 
structures. 

The regulations affecting the working and test pressures that have 
almost universally been applied to locomotive boilers are in prin- 
ciple the same as those now adopted by the Admiralty for the 
boilers of her Majesty’s ships, and there is no reason whatever to 
doubt that they can, with perfect safety and much advantage, be 
applied to all marine boilers, and if generally adopted, further 
economy of coal in steamships might a, be expected from 
the higher working steam pressures that would be thereby ren- 
dered practicable, 








Lonpon GEOLOGICAL FiELD Ciass.—During the approaching 
summer a new branch of this class will make a detailed study of 
the chalk formation, under the direction of Professor H. G. Seeley, 
F.R.S. The other branch, under the same direction, will follow 
the course of former years by investigating the principal geo- 
logical features in the neighbourhood of London, Full particulars 
can be had by intending students on application to Messrs. G. 
Philip and Son, 82, Fleet-street, and from many booksellers in the 


suburbs, 
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RAILWAY MATTERS. 


More than eight millions sterling will be spent in 
England and India on railway capital account during 1888-89, 


Tue transfer of the Bhopal State Railway from the 
Great Indian Peninsula to the Indian Midland is postponed for the 
present, 


Tue Board of Trade’s inspection of the Birmingham 
Cable Tramway took place on Saturday. The result was so satis- 
factory that Major-General Hutchinson, C.E., gave permission for 
the immediate opening of the line. 


Tue North-Western Railway is said to be working 
under difficulties, owing to the great dissatisfaction prevailing 
among the staff because of the proposal to abolish frontier 
allowances from April next. It is feared that a general strike may 
result. 


Tur Railroad and Engineering Journal for this month 
says : ‘The Hudson river tunnel continues ina state of suspended 
animation. No work is in progress at present, and very little was 
done at the time of the last resumption, Apparently the lack of 
funds is the only reason for this, as it was stated last year that 
everything about the work was found in good condition when it 
was re-opened,” 


Tue new tramway at Ansonia, Conn., is expected soon 
to be ready. It is said that it will have one 60-horse power motor 
to pull goods, and four 15-horse power motors to haul the passenger 
cars. It is claimed that this is one of the best equipped electric 
roads in America, The Ontario and San Antonio Heights road is 
well advanced. Here the third-rail system is adopted. The lines 
are laid with 30 1b. steel rails. The running will commence with 
four cars and three motors. 


“Tue following bridge accidents are reported.” Under 
this commencement the American Engineering News gives every 
week a paragraph of the following kind :—‘‘On March th, the 
Pee Dee river bridge, near Florence, 8.C., on the Wilmington, 
Columbia, and Augusta Railroad, was destroyed by fire. On 
March 13th, a trestle on the Canadian Pacific Railway, at North 
Bay, Manitoba, was reported to have given way, throwing a pas- 
senger train into the rocky chasm.” 


GENERAL Sir ANDREW CLARKE, speaking at a public 
banquet at Singapore, declared that his mission to Siam for the 
purpose of obtaining a concession for a railway from Bangkok to 
Zimme had been completely successful, The line would offer the 
shortest route to the great southern provinces of China, the towns 
in which were inhabited by industrious people, and it could, he 
stated, be easily and cheaply constructed and worked at a trifling 
cost. The railway would, moreover, pass through fertile and 
populous distiicts in Siam, 


Tue great work undertaken by the New York Railroad 
Commissioners some time ago of procuring strain sheets of all the 
railroad bridges in the State is not yet entirely completed. It was 
expected that the bridge report would be submitted with the 
annual report for 1887, but its preparation was not completed in 
time. It will, however, appear shortly as a supplement. The 
Railroad and Engineering Journal says:—‘‘The amount of labour 
required in the preparation of this report has been enormous, as 
engineers will readi!y admit, if they consider for a moment the 
mileage of railroad in the State and the number of bridges.” 


Tue funeral of the late Mr. Thomas Elliot Harrison, the 
engineer-in-chief to the North-Eastern Railway, took place on Satur- 
day last, at the village of Whitburn, near Sunderland, where he had 
long resided. Special trains from York and Newcastle conveyed 
various of his colleagues and old friends and others connected with 
the same great undertaking. The day was fine and the attend- 
ance very large. All places of business were closed, and the 
window-blinds of the neighbouring houses were drawn down, The 
inscription on the coffin was as follows: —‘* Thomas Elliot Harrison, 
born April 4th, 1808, died March 20th, 1888, aged 80 years,” 


In August last the locomotive superintendent of the 
Burmah State Railway recommended and obtained sanction, 
Indian Engineering says, for the purchase of 500 tons of teak 
timber in the log from the Bombay-Burma Trading Corporation, 
at a cost of about Rs, 47,000, or Rs. 94 per ton, to make up a 
couple of hundred goods wagons. The timber, when cut up at 
the Insein workshop, cost, it is said, Rs. 137 per ton, while first 
quality teak scantling, cut to dimensions requisite for wagon 
building, could be delivered at the workshop from the Rangoon 
saw-mills at Rs. 97 per ton, and would also save time and labour. 
In this case there is clearly a loss to Government of Rs. 20,009. 


Ox Tuesday morning a number of gentlemen interested 
in the lighting of railway carriages *electrically, left St. Pancras 
Station by the ten minutes past ten train, on the invitation of Mr. 
John Noble, managing director of the Midland Railway Company, 
to visit their works at Derby, and to witness the working between 
that town and Manchester of the system of electric lighting of 
railway carriages, patented by Mr, I. A. Timmis. The chief 
feature of the system is that it secures ‘‘through lighting” in a 
train by the adoption of the Union battery stored in each vehicle, 
and by this means any carriage may be put into a siding, or be 
slipped from a train, without interfering with the maintenance of 
the light. In case one or more of the vehicles are slipped or break 
loose from a train, the lamps in them, if lit, remain lighted, and if 
they are not lit, provision is made for their being automatically 
lighted up, 


THE comparative casualties of the Manhattan Elevated 
Railway and the street tramways of New York are given as 
follows :— 

Killed. Injured. Total. Revenue. 
1886, 1887, 1886, 1887. Killed. Injured. acter om 
ols, 
Manhattan Elevated 8 19 i 66 27 722 15,370,000 
Street railways 23 23° #107) «188 46 245 19,861,000 
The comparison here is very decidedly in favour of the elevated 
lines, ee the higher speed and the dangers to employés on the 
high tracks which account for a large part of their casualties. The 
elevated killed only one person for 570,000 dols. of receipts, and 
killed or injured one for every 103,000 dols. against 431,000 dols. 
and 68,000 dols. respectively on the surface street cars. In pas- 
sengers only, had we the data at hand, the Engineering News says— 
‘We have no doubt the comparison would be. still more in favour 
of the elevated, yet the majority of people feel perfectly safe ina 
street car and are more or less timid on the elevated.” 


At the suggestion of the committee of the reporters’ 
gallery, the Metropolitan District Railway Company have arranged 
to run a new circle train to meet the convenience of members of 
Parliament and others engaged at Westminster during the session. 
The train will run on Monday, Tuesday, Thursday, and Friday, 
leaving Westminster Bridge at 12.16 midnight, arriving at Victoria 
at 12.21, and proceeding thence to Praed-street, Bayswater, 
Edgware-road, ker-street, Portland-road, and all intermediate 
stations. The train will commence running on the re-assembling 
of Parliament after the Easter recess, On and after Monday next 
the London, Chatham, and Dover Railway Company will run early 
morning trains to and from the City. Of those to the City the 
first will leave Herne-hill at 3.30 a.m., calling at all intermediate 
stations, and reaching St. Paul’s at 3.47 ; the second starting from 
Beckenham at 4.30, and arriving at Ludgate at 4.55. The down 
trains leave St. Paul’s at 3.15 and 4.15, and reach Beckenham and 
Herne-hill, the respective termini, at 3.46 and 4.31, The train 
leaving Herne-hill at 3.80 a.m. has teen put on at the request of 
the Post-office employés, many of whom have to be on duty at 
x 0 ny daily, and of the men employed in the Metropolitan Meat 

arke . 





NOTES AND MEMORANDA, 


Mr. F. R. MAtuer says that most, at least of the 
known copper ores of India, occur as a constituent of schistose 
rocks, and not in lodes, the depositories in Europe of such numerous 
minerals and magnificent crystals. The Baraganda copper mine, 
in Hazaribagh, may be cited as a case in point. Although now 
opened out to a depth of 300ft., and giving a promising yield of 
copper pyrites, nothing else has been obtained of any special 
mineralogical interest. 


In London 2522 births and 1655 deaths were registered 
last week. Allowing for increase of population, the births were 
341, and the deaths 273, below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 23-0 and 19°5 in the two pre- 
ceding weeks, rose again last week to 20°2. During the first twelve 
weeks of the current quarter the death-rate averaged 22:1 per 
1000, and was 1°6 below the mean rate in the corresponding periods 
of the ten years 1878-87, 


Tue discovery of the curious relation which appears to 
exist between the occurrence of solar spots and the variations of 
declination in the compass-needle is due to the eminent astronomer, 
R. Wolf, of Zurich, By comparing the mean annual value of the 
variation of declination (v) and the relative number of solar spots 
visible at Milan, he arrived at the following simple relation :— 
v = 5°62 + 0°0045 7. The observed values for the year 1886 have 
been given by M. Wolf—Astron. Nach., 116; 259—as 7 = 25°7, and 
v = 6°75’. According to the formula, the latter value would be 
6°79’—a very close agreement. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
21°1 per 1000 of their aggregate population, which is estimated at 
9,398,273 persons in the middle of this year. The deaths registered 
in the several towns, alphabetically arranged, corresponded to the 
following annual rates per 1000:—Birkenhead, 24-0; Birmingham, 
18-9; Blackburn, 28°1; Bolton, 23°0; Bradford, 18:4; Brighton, 
19°6; Bristol, 18°4;. Cardiff, 15-4; Derby, 23°8; Halifax, 16:3; 
Hudderstield, 14°8; Hull, 16°8; Leeds, 21°5; Leicester, 23°8; 
Liverpool, 22°4; London, 20°2; Manchester, 30°4; Newcastle- 
on-Tyne, 22°0; Norwich, 20:1; Nottingham, 21:7; Oldham, 21°1; 
Plymouth, 37°6; Portsmouth, 19°4; Preston, 26°3; Salford, 21:2; 
Sheffield, 22°7 ; Sunderland, 19°4; Wolverhampton, 19°8, 


At the meeting of the Physical Society on March 10th, 
Mr. G. L. Addenbrooke exhibited and described a compact form of 
reflecting galvanometer, lamp, and scale, which he has designed as 
a portable commercial instrument, and also a modified Post-office 
Wheatstone’s bridge. Im the galvanometer the coils are easily 
removed or replaced by others ; and loose wires for connecting the 
coils together are avoided, the required connections being made 
through the screws which secure the coils in ition. The suspen- 
sion is arranged so that the needle can quickly taken out 
without breaking the fibre, and replaced by another for ballistic 
purposes, if necessary. A simple, liquid, damping arrangement is 
provided. The lamp—a paraffin one—is enclosed in a copper 
cylinder, which also supports the scale. The height of the lamp 
and scale can be varied, and the beam of light can be directed at 
different altitudes by having the lensature taounted on pivots, the 
line joining them passing through the centre of the flame. The 
whole is very compact and portable. 


AFTER a large number of experiments Jasting over some 
years, the Cire Perdue process of moulding and casting in metals 
seems likely to be revived as an industry in this country. The 
system was much practised by Cellini, who cast a number of large 
statues by the process, and among them that of the Medusa, about 
the middle of the sixteenth century. Since then the art has died 
out so far as Europe is concerned, but attempts have been made to 
revive it in France, while Mr. Gilbert, a member of the Royal 
Academy, has also made several experiments. At Frome Messrs. 
J. W. Singer and Sons, art metal workers, have now succeeded in 
establishing the system as an industry, having got over the ditli- 
culty of air bubbles, which has bitherto been thought insurmount- 
able. The object to be cast is roughly formed by making a mould 
of the form of the interior. Upon this is placed a thick coating of 
wax, which is tinely moulded by the artist to the intended exterior 
form of the casting. The wax model so formed is then covered 
with moulding sand. The mould is placed in an oven, this melting 
the wax very gently, and allowing it to run out of the mould. 
When this has been done the metal is poured in carefully and, filling 
the space previously occupied by the cire perdue, the work is com- 
pleted. There are no joints in the casting; and works of art can 
be cast that could not possibly be cast by any other process. In 
India the system is much used for casting curb chain armlets and 
anklets. 


Ir a platinum plate be immersed in a porcelain or glass 
vessel containing dilute sulphuric acid, and another similar plate be 
immersed in another vessel containing caustic potash solution, then 
if the two vessels be connected by a syphon tube ora cotton wick, 
a current will be set up, but which rapidly diminishes owing to the 
6 mamma of the metal plates by the deposition of oxygen and 
1ydrogen upon them. Becquerel removed the hydrogen by using 
nitric instead of sulphuric acid, and increased the current consider- 
ably. Dr. Alder Wright aud Mr. C. Thomson—Royal Society, 
February 2nd, 1888—have been examining this form of battery, and 
have found many other acids which act in the same way, such as 
potassium permanganate, potassium bichromate, potassium ferri- 
cyanide, and bromine dissolved in sulphuric acid, ferric chloride, 
hydrochloric acid and chlorine. Moreover, they have removed the 
oxygen by using a concentrated solution of sodium hyposulphite 
made strongly alkaline with caustic soda, strong caustic soda with 
pyrogallol, cuprous chloride, ferrous sulphate, and ammonium 
chloride dissolved in ammonia. Nature says: ‘‘They also found 
the quantity of oxygen and hydrogen evolved exactly proportional 
to the current passing. Ifa silver voltameter were included in the 
circuit, for every milligramme-equivalent—l08 milligrammes—of 
silver deposited, 1 milligramme-equivalent of hydrogen occupying 
112 cubic centimetre and 8 milligrammes of oxygen occupying 5°6 
cubic centimetres at 0 deg. C. and 760 millimetres, were liberated.” 


Tue following method for the estimation of “oie preg 
in pig iron is given in the Chemical Trades Journal :—Weigh off one 
gramme of the iron turnings and dissolve in 12 c.c. of nitric acid 
of 1°2 sp. gr. Evaporate to dryness on the water bath, add _ suffi- 
cient hydrochloric acid to re-dissolve, evaporate to about 2 c.c., 
then add 2 c.c. of nitric acid sp. gr. 1:2, filter after adding 3 or 4 
c.c, of water, evaporate to less than 20 ¢.c., add 20 c.c. of the 
nitromolybdate solution, let stand for two hours and filter off the 
phosphomolybdate precipitate, washing well with a 1 per cent. 
nitric acid solution from a fine jet wash-bottle. Wash off the 
phosphomolybdate Lge apn into a tarred platinum dish with the 
dilute nitric acid, dry on the water bath, and finally in the water 
oven, and weigh when cooled in the desiccator. The nitromolybdate 
solution is made by dissolving 20 grammes of molybdic acid in 80 
grammes of liquor ammonia of 0°95 sp. gr., and pouring this into 
300 c.c. of nitric acid of 1:2 sp. gr. This nitromolybdic solution 
should be kept at a temperature of 30 deg. C. for some hours in 
order to make sure that no precipitation occurs. If any deposit 
takes place, the clear fluid must be carefully decanted from the 
sediment. The yellow precipitate of phosphomolybdic acid contains 
1°63 per cent. of phosphorus, so that if the weight obtained be 
multiplied by 1°63 the result will be the percentage of phosphorus 
contained in the pig iron. In a case in point one gramme of No. 4 
Bessemer pig turnings gave 0°12 gramme of the phosphomolybdic 

recipitate, therefore 1°63 x 0°12 = 0°1956, or the iron contained 
519 per cent, of phosphorus, 





MISCELLANEA. 


At the meeting of the Manchester Association of Engi- 
neers on Saturday, it was announced that a special meeting had been 
arranged to be held, early in April, to discuss the question of tech- 
nical education, and it is expected that this will afford an oppor- 
tunity for dealing with this matter in a thorough and exhaustive 
manner, 


Taunton has now been lighted for more than a year by a 
local electric light company, which lets to other than the town 
authorities twenty arc and 200 incandescent lamps. For the past 

ear a dividend of 5 per cent. per annum is paid, and a small 
lance carried forward. The system in use is the same as that 
employed at St. Pancras railway station. 


InFoRMATION has been received at the Foreign-office 
from her Majesty’s Consul-General at Hamburg that tenders, to 
be sent in by the 3rd of April, have been invited in the Hamburg 
Official Gazette of the 20th inst., for a supply of rails and railway 
material for the Baakenquay, forming part of the new harbour of 
Hamburg. Conditions, designs, &c., may be seen in the Finance 
Department, and copies procured at the Office for Harbour and 
River Works, Harburgerstrasse, on payment of two marks. 


Speakine of the Memphis Western Waterways Con- 
vention, the American Engineering News says it is represented by 
delegates from seventeen States, numbering 283 members in all. 
The purpose of the convention is to devise ways and means for the 
general improvement of the Mississippi river and its tributaries, 
aggregating 20,000 miles of river. The ultimate purpose is to 
influence national legislation, on the ground that the whole country 
has an interest in the proposed improvement, and that large 
appropriations are needed to bring about any definite and per- 
manent improvements. 


TueEy are apparently trying an old invention in an 
American rolling mill. The American Manufacturer says:—A 
public test took place at the Chester Rolling Mills here to-day of 
the new device for the saving of fuel and the improving of iron. 
The process is simply the spraying of fine coal, reduced by the 
cyclone pulveriser to a powder, into a chamber attached to the 
furnace, in which the combustion is so perfect that all the waste 
hitherto cecurring in smoke and ashes is entirely obviated. The 
general result showed a saving of between 40 and 50 per cent. in 
coal, a saving of 50 per cent. in time of heating the furnace, and a 
greatly improved quality of iron.” 


Ay electrical laboratory is about to’ be constructed in 
Vienna for the purpose of carrying out tests for the public of the 
power and efficiency of dynamos, the candle-power and ‘economical 
working of arc and incandescent lamps, electro-chemical measure- 
ments, the calibration of measuring instruments, the working of 
primary and secondary batteries, &c. The fees to be paid for these 
various operations have been determined: for testing a dynamo, 
the charge is from 30f. to 100f., according to the dimensions of the 
machine ; for an arc lamp it is from 30f. to 40f.; for an incan- 
descent lamp 20f. to 30f., and for the calibration of measuring 
apparatus 6°25f. to 40f. The Electrical Engineer says profits of the 
undertaking are to be divided between the technological museum 
and the laboratory staff. 


WE are glad to hear that the private experiment whick 
was carried out at Erith with Fleet Engineer Quick’s gun and the 
“storage recoil carriage,” built on Messrs. Gorton and Anderson’s 
new design for it, proved quite satisfactory. The carriage was worked 
with great ease by one man, and with a projectile velocity of 
2300ft. per second. Not the least escape of gas was seen upon the 
white covering placed against the breech-block aperture. To test 
the waterproof nature of the Quick cake powder manufactured by 
Messrs, Curtis and Harvey, a small charge of 4 lb. weight, covered 
with the usual serge flannel, was soaked three-quarters of an hour 
in water and put into the gun dripping wet. On being fired it 
gave a velocity of 1700 feet per second. The day was miserably 
wet throughout the trial. 


ANOTHER new first-class battle-ship will be added to 
the Royal Navy on April 5th by the delivery from the contractors, 
Sir William Armstrong, Mitchell, and Co., of Newcastle-on-Tyne, 
of the Victoria, one of the most formidable turret ships ever built 
in tyis country. The Victoria, which was named after her Majesty 
in honour of the Jubilee, has a displacement of 10,740 tons. Her 
engines are of 12,000-horse power, and are capable of propelling 
her at a speed of seventeen knots per hour. The Victoria will be 
equipped with an exceptionally powerful armament, consisting of 
two 110-ton breech-loading guns, which will be mounted in turrets ; 
a 30-ton breech-loading gun, ten five-ton guns, 21 quick-firing guns, 
and a strong equipment of Gardner and Nordenfelt machine guns. 
She is also provided with eight tubes for discharging Whitehead 
torpedoes. e total cost of the Victoria, when completed for sea, 
will be over £800,000. A navigating party is ordered to he - 
despatched from Sheerness to Newcastle to receive the vessel from 
the contractors. 


On the 14th of October last we illustrated and described 
the dry air refrigerating machinery for the s,s, Fifeshire, which 
was designed by Mr. T. B. Lightfoot, 35, Queen Victoria-street, E.C. 
This vessel has now returned after her first voyage, and has brought 
home the largest cargo of colonial produce that has ever left New 
Zealand. Among this is 28,000 carcases of frozen mutton, every 
carcase of which has been landed in prime condition. The machinery 
worked without the slightest hitch and it was found that even 
in the tropics, with the sea water at 83 deg. Fah., the requisite 
temperature could be maintained in the holds of 84,000 cubic feet 
capacity by running only one of the two refrigerating machines for 
twenty-one hours out of the twenty-four. With the sea water at 
60 deg, Fah., about nine or ten hours per day for one machine was 
sufficient. The meat carried weighed 730 tons. In the tropics the 
air was delivered from the expansion cylinder at a temperature of 
62 deg. below zero Fah., and during the voyage the temperature of 
the meat holds never exceeded 21 deg. Fah. In the opinion of 
many, this is the finest cargo of New Zealand mutton ever delivered 
in this country. 


THE murder of a surveying party consisting of Lieut. 
Stewart and his escort, by “ Kuki” or “ Lushai” raiders in the 
Chittagong Hills, has again called attention to that remarkable 
tribe. They are exceedingly ingenious and full of resource, and 
Captain Woodthorpe, in his history of the Lushai expedition of 
1871-2 gives some amusing instances of this:—‘‘A number of 
‘Kukis’ from Cachar accompanied our troops as guides and jungle 
cutters. North of the Tipai a light bridge had to be thrown across 
the river of that name. While one of our Engineer officers was 
busily engaged in a hut close by, calculating the strength of 
timber required for the bridge, the weight of the troops likely to 
pass over it, the force of the current, and other considerations to 
which education and engineering books teach us to attach 
importance as necessary to the safe construction of a bridge,’ the 
Kukis, with a thorough contempt of theory, had actually built 
the bridge with the materials nearest to hand, small timber 
and bamboos; and so substantially was it built that it lasted 
throughout the whole of the campaign.” So writes Captain 
Woodthorpe, who adds ‘‘that the Engineer officer was rather sur- 
prised when he came out with his design and calculation and found 
his work already done for him.” There are times when all calcula- 
tions of stresses, factors of safety, breaking strains, and the rest, 
must be thrown to the winds, unless they can be rapidly applied by 
intuition, and by the experienced guess which is often as sure as 
fate. The practised eye must be relied upon, and the man who 
cannot occasionally do this is of not the least use ona sudden 
emergency. 
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*,* All letters intended for insertion in Toe ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and consusion, we find it necessary to mnform 
correspondents that letters of inquiry addressed to the public, and intended 
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envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communiations which do not comply 
with these instructions. 

N. Y.—The degree is granted Ly a University, and you can obtain full parti- 
culars by applying, suy, to the Dean, London University, Burlington 
House. 

W. F. (Gardenwall-street).—0O/f course, the power of the engine may be 
increased by putting on a condenser, How it is to be put on we cunnot say 
until you send a sketch of the engine. 
’. G.8.—You propose nothing that has not been tried years ago. That the 
resistance of the air to a train is very considerable there can be no doubt; 
but it depends in a very curious way on the volume or bulk of the train 
more than on anything else, 

V. R.— Your question is too indefinite to permit of anything save a general 
answer, The topofa railway wheel moves infinitely faster than the bottom, 
in one sense, because the bottom of the wheel is in contact with the rail, 
which does not move at all. A point in the flange of a wheel is always 
moving backwards, while the remainder of the wheel is at rest or moving 
Jorwards. If you will put your question in a definite shape, we can, ver- 
haps, supply the proofs for which you ask, 


IRON ORE, 
(To the Editor of The Engineer.) 

Sir,— The following is an analysis of an iron ore. Would any of your 
readers kindly state what classes of iron and steel it is suitable for manu- 
facturing ; also whether with ordinary facilities it would probably pay to 
work, smelt, &c., on the spot? The ore lies close to the surface, and is 
in great quantity. A railway passes close to the spot. 


Analysis of Brown Decomposed Magnetic Iron Ove. 
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MEETINGS NEXT WEEE. 

Tue InstiTuTION oF CiviL ENGINEERS.—Tuesday, April 3rd, there will 
be no meeting, it being Easter Tuesday. Friday, April 6th, at 7.80 p.m.: 
Students’ meeting. Paper to be read :—“ Coke Making,” by Mr. G. E. J. 
McMurtrie, Stud. Inst. C.E. 

Roya Instirution,—Monday, April 2nd, at 5 p.m.: General monthly 
meeting. 

CuemicaL Sociery.—Thursday, April 5th, at 8 p.m. ‘Researches on 
the Constitution of Azo and Diazo Derivatives. III. Compounds of the 
Naphthaline # Series,” by Professor R. Meldola, F.R.S., and Mr. F. J. 
East. 








DEATH. 

On the 17th March, at his residence, Telford House, Ross, Hereford- 
shire, in his eighty-third year, James Harris, C.E., formerly of Han- 
well, Middlesex. 


THE ENGINEER 


MARCH 30, 1888. 











THE WORK OF SOUTH KENSINGTON. 


EXPERIENCE is the foundation of all knowledge. The 
proposition is incontrovertible, but it is not always dealt 
with on that basis; and in the present day more than per- 
haps at any previous period in the world’s history it is 
ignored tacitly, but none the less certainly, by men who 
do their best to persuade us that they are leading stars 
who alone possess authority to guide, and, above all, to 
teach. We could cite numberless examples of this— 
instances in which men elaborate theories from their 
internal consciousness, and urge them on society with 
storm and fury. We have but one to deal with at present, 
however. It is embodied in two words—Scientific 
Education. Not Technical Education, be it observed. That 
is a thing of lower and baser mould. Scientific education, 
instruction in the “ ologies,” is something far higher and 
nobler and better. It is so high and noble and good, 
according to some would-be leaders of public opinion, that 
a nation lacking in it is lacking in everything. Now, it 
fortunately, or unfortunately, so happens that we have a 
Government Department at South Kensington which 
receives large sums for teaching science and art. Con- 
cerning the last we have nothing to say; it is outside our 
province. But it is quite proper that we should consider 
what is the nature of the scientific work done by South 
Kensington, its aims, and its results; and we have the 
greater temptation to do this that the general public 
know very little about the matter, and the taxpayer has 
no adequate notion as to what is done with the large 
sums which come every year out of his pocket for the 
maintenence of that somewhat chaotic institution known 
generally as “South Kensington.” The performance of 
the institution supplies information founded on fact, and 
we can use it to test the theories of the apostles of 
scientific education as carried on by Government. 

It would be quite impossible within the limits at our 
disposal to consider South Kensington in detail; all that 
we can do is to skim the surface of things, and call atten- 
tion to a few broad facts, which are, however, suggestive 
enough, For many years the School of Mines in Jermyn- 
street did good work. If we are asked what we mean by 

ood work, we reply that we judge Jermyn-street by what it 
did; it turned out considerable numbers of men who have 
become competent mining-engineers and geologists; men 
able to earn large salaries or large fees, and who have been 
so far successful in life, and who can trace their success to 
their education. South Kensington absorbed the School 
of Mines against the protests of Dr. Percy and of every- 
one who really knew what South Kensington was. The 
School of Mines became absorbed in the Normal School 
of Science; and although the Jermyn-street museum 
still exists, it is under different auspices from those 
which influenced it in its useful days. The Normal 
School of Science may be regarded as the perfect 
embodiment of what South Kensington regards as a 
teaching institution. The fees paid by certain pupils are 
large ; in other cases the pupils are paid. Let us ask what 
are the results? A parent or guardian sending his son 
to the Normal School anticipates that he will thereby give 
him an education which will enable him subsequently to 
earn his livelihood. How far is this anticipation verified ? 
We believe that there can be but one decision—it is not 
verified at all. There are at the present moment, to our 
own knowledge, dozens of young men who have been 
educated at South Kensington, and who possess no know- 
ledge which can render them useful as engineers or as 
chemists. This is due to the circumstance that there is no 
thorough teaching of anything that is likely to be useful. 
It may be said that South Kensington does not pretend 
to turn out engineers. The contention is not true, for it 
would be difficult to name that which South Kensington 
does not pretend to do. But we may let this pass, and 
confine our attention to chemistry. This, at all events, 
the Normal School of Science does profess to teach. It 
has splendid laboratories, and all else that is needed for 
the purpose. Now, in a manufacturing country like this 
there is a pretty steady demand for analytigal chemists. 
How many does the Normal School turn out in the year ? 
If report speaks truly, scarcely one worthy of the name. 
Analytical work is wholly sacrificed to “research.” A very 
bad chemist can work an unexplored groynd— nothing 





may come of his labours; but still he may work very 
hard. But a bad chemist cannot succeed in analytical 
pursuits. In this accuracy is essential. He has to go 
over ground which has been carefully trodden, and if he 
departs right or leftfrom the narrow line laiddown for him 
absolute failure is the result. At South Kensington 
analytical chemistry is considered “low.” Young men 
do not learn to weigh and measure and estimate with 
minute accuracy. Research can be carried on, as we have 
said, without any approach to the minute precision 
necessary in making a quantitative analysis. The young 
chemist turned out of the Normal School endeavours 
naturally enough to get employment, say in an iron- 
works, and he finds that he cannot estimate the value of 
an ore, say how much sulphur there is in a given coal, or 
the percentage of carbon ina pig of iron. He can say, 
perhaps, that there is sulphur or carbon, but this the iron- 
master knows already. It is the province of the chemist 
to say how much with minute accuracy, and this he 
cannot do. In one word, the chemical education given at 
the Normal School is not calculated to enable the pupil to 
earn his bread or become useful to the manufacturer. 
There is chemistry and chemistry, and much that is 
taught at South Kensington is about as useful to the 
country as so much alchemy. 

We have said that all pupils do not pay ; on the con- 
trary, many of them are paid. Out of the thirteen or 
fourteen thousand men and boys who present themselves 
for examination every year, a certain number secure a 
free education and £50 or £60 a year on their signing an 
undertaking that when they have received their certificate 
of competency from South Kensington they will go into 
the country and teach. Thus, for example, let us suppose 
that a lad proposes to become a mechanical engineer; he 
goes to the Normal School to have a scientific training; 
he passes his entrance examination with distinction, 
he signs a paper undertaking to teach. At the end 
of his course, say of three years, he goes into the 
country to serve his time with a mechanical engineer, 
and in pursuance of his promise he is expected to form 
night classes of the workmen and apprentices, and 
teach them what he knows himself. If he does not do 
this he has obtained the taxpayers’ money under false 
pretences. If his teaching is of little value, the result is 
the same—or worse, perhaps—as if he had not taught at 
all. We should like to know how this scheme works in 
practice. Do the pupil-teachers get any one to teach? 
If they do, how much better are they for the teaching ? 
It is so likely that a young man who has been working all 
day in the shops or drawing-oftfice will spend his evenings 
in teaching. However, experience is the true test. What 
has South Kensington to say on the subject? Surely 
there ought to be some definite statistics available 
for general publication which would show the re- 
turn obtained for the money expended. This much, at 
all events, is known. Young men who have tried the 
scheme fairly, say that it will not work in practice. 
They have neither the time nor the ability to teach, even 
if they could get the classes together ; and in this they fail 
utterly. There is some official evidence available bearing on 
the subject. South Kensington does for agriculturists 
what it does for engineers and manufacturing chemists. 
Last year not less than £4450 were given to the students 
of 332 classes for learning the principles of agriculture, 
in order that they might teach in turn. Professor 
Wrightson says of these pupil teachers that the teaching 
which they give “produces old-fashioned ideas, funda- 
mental errors, want of sound knowledge, and a slavish 
adherence to text-books;” and Mr. Patrick Cumin, the 
Secretary of the Education Department, bluntly declares 
that not one in fifty of the teachers in elementary schools 
can teach the principles of agriculture; “how could they, 
when they get their knowledge from text-books, without 
any real acquaintance with the objects?” Of course there 
are a few exceptions, There are exceptions to every rule. 
The system has, in our opinion, nothing whatever to 
recommend it. 

The cost of South Kensington is very heavy. What in 
the way of science does the country obtain in return? 
There is an ominous silence on this point. There are, of 
course, plenty of generalities to be heard on the subject; 
but is it not time that someone should ask in the House 
of Commons certain questions which readily suggest 
themselves, and demand a definite and precise answer ? 
What, forexample, dothe pupils supported by Government 
grants do in return for the money spent on them? Where 
is information on this subject to be found in an accessible 
form? It is nothing at all to the purpose to say that ten 
thousand pupilsorso have satisfactorily passed through the 
curriculum of the Normal School of Science. What the 
nation should be told is how far the pupils turned out are 
efficient ; how far they are competent to promote the 
manufacturing industry of the country. he Normal 
School stands on a different basis from all other schools. 
It has been established for a definite purpose. That 
purpose is to make men competent to maintain our 
manufacturing pre-eminence against foreign competition. 
The nation is not called upon to do more than this, and it 
certainly does not vote money for anything else. If 
South Kensington pupils are practically unable to earn 
their living as a result of their education, then it is 
certain that they have nothing to sell that the world 
wants to buy. So far their education is defective. It is 
defective either in its method, or its aims, or in its 
manner. The taxpayer is well known to be patient and 
long-suffering, but there must be an end toall things; and 
it is time that we knew precisely what experience has to 
teach us concerning the return which the nation gets for 
its money. 


ENGINEERING PROGRESS IN 


Ir would be unwise to overlook the progress being made 
in Eastern countries with the engineering work within them 
which has hitherto been almost solely confined to Euro- 
peans. The Orient has for almost a century past afforded 
scope for the employment of many of our profession ; and 
it has thereby afforded much relief to the overstocked 
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condition of it in our own country and those of the Con- 
tinent of Europe; but mainly, of course, as regards 
Englishmen. Similarly, also, have its markets been a 
most important and lucrative outlet for our manufactures; 
and the matter has therefore a very important bearing on 
the employment, not alone of engineers, but of the great 
wage-earning population of the British Isles. It is im- 
possible, however, to read the various journals published 
by Europeans in Japan, China, and other great Eastern 
marts of the world, without being forced to the conclusion 
that the day is not far distant when the advantages 
we have enjoyed can no longer be continued to us. In 
nearly every branch of manufacture and of engineer- 
ing the natives of the East are rapidly advancing 
towards successful competition with ourselves; and we 
purpose in this article to indicate some of the leading 
points tending towards the conclusion at which we have 
arrived. 

Perhaps one of the signs of the times which more 
forcibly strengthens that conclusion than any other is the 
awlvance making towards native supply in what has 
hitherto been quite the speciality of Europeans, and in 
the greater measure that of our own countrymen. We 
refer to the manufacture of ordnance and of munitions of 
war generally. So completely have the great peoples of 
the East until now been dependent upon our workshops 
for their rifled cannon, their ironclads, and warlike 
machines of a similar character, that it came upon us 
almost like a shock to learn that in this particular 
speciality a commencement has been made towards rivalry 
with ourselves. We read that the Japanese arsenal at 
Osaka has just completed a steel breech-loading gun of 
between 26 and 28 tons in weight. We believe that the 
lining tube of this gun was imported from Europe; but 
the fact remains that, with that exception, the whole of 
the work of this large piece of ordnance has been the pro- 
duction of a local workshop and of its native workmen. 
We must remark as to this fact that only very recently 
it has been reported that the arsenals of the United 
States Government found great difficulty in constructing 
guus of only 14 or 15 tons weight for the new vessels of 
that Government, the Atalanta and Chicago. The native 
workshops of Japan therefore appear to be already 
capable of surpassing in this important item of manu- 
facture the power of production of one of the most 
civilised of countries, whose engineers have long taken a 
high position in mechanical work. In another most im- 
portant branch of engineering, that of railway construc- 
tion, the rising generation of Japan is showing its 
capacity for walking alone. It has been announced that 
the railway from Tokyo to Sendai, which has just been 
completed, has in every respect been built and equipped 
by native Japanese engineers and workmen. The 
length of this line is 215} miles, and its construction 
has involved difficulties, both of design and execution, 
which might well have tasked the ingenuity and re- 
sources of the most carefully trained European engineers. 
This line attains an altitude of 1500ft., and includes 
within its course gradients rising 1 in 40 for three con- 
tinuous miles, The country through which it runs is 
exceedingly broken and rugged, and the works re- 
quired were both numerous and large. That all the 
difficulties so presenting themselves have been success- 
fully coped with by natives, shows how closely is ap- 
proaching the day at which the assistance of European 
guidance in railway construction may be abandoned by 
the Japanese, so closing to ourselves what has until now 
been a most important tield for the employment of our 
own superabundant professional talent. 

China is, perhaps, but only just now preparing to 
follow the lead which its neighbouring empire has set it. 
Less progressive than the otherwise kindred people of 
Japan, the Chinese are, however, not likely to be less 
stimulated than the first-named nationality when once 
they have become awakened out of the apathy in which 
they have for so many centuries rested; and although it 
must be, perhaps, fully another generation, or even more, 
before they reach the present standard of advancement in 
Japan, it is certain they will go fast ahead when once the 
start is made by them. They are already, it would 
seem, convinced of the importance of railways for the 
relief of the teeming population of their country ; and on 
this particular topic we have but recently written. It 
is important to note, however, how rapid are the 
strides making by the Chinese in other branches 
of engineering, or at least in that appreciation of 
the benefits to be obtained by them which must soon 
induce them to try and provide the means for themselves, 
and so save to the Imperial Exchequer the cost of import- 
ing European aid. We have very recently named the 
magnitude of the works of telegraphy in course of con- 
struction in several of the provinces of China; and we 
have, since we so wrote, been informed that its Govern- 
ment is not likely to lag long behind in the adaptation of 
the electric light. The recent disaster created by the 
bursting of its banks by the Yellow River has neces- 
sitated the most energetic measures to restore that 
river to its former course. The workmen employed 
may be numbered by hundreds of thousands; but 
the labour of even that vast number of men is held 
to be insufficient to progress sufficiently to enable the 
works to be so far completed before the next season of 
flood as to insure immunity from a repetition of the 
accident. Night has therefore to be turned into da 
so as to double the time during which the wor 
may be proceeded with, and we learn that the electric 
light has been adopted by the Imperial authorities to 
furnish the means for this. If the natives of the East 
generally are not initiative, they are at least imitative, and 
that in a very high degree. That quality must certainly 
insure that they will not be long in working up to the 
present standard of European practice. To retain our 
old pre-eminence we must push on to higher standards in 
engineering work and manufacture than those we have 
already attained to, or be content to see the Easterns, if 
not our masters in such matters, at least on a parity with 
ourselves in respect to them, and so we shall lose the 





eer te which we have up to the present time 
possessed, 





ACCIDENTS IN MINES, 


One of the features of the returns just made to the Home 
Office anticipatory of the reports of the Inspectors of Mines is 
the very remarkable variation in the death rate of the different 
mineral-producing districts. lf we look at the mines under the 
Coal Mines Regulation Act we shall find that last year in the 
South Staffordshire and Worcestershire district there was one 
life lost by accident in and about these mines fur every 434 
persons employed ; and in Wales the loss was greater—it being 
as high as one life lost for every 319 persons employed—whilst in 
East Scotland we have the heaviest mortality thus compared, 
the loss being one to every 314 persons employed. The average 
for the whole of the United Kingdom was for the past year one 
life for every 529 persons employed, against one life for every 
545 persons in the previous year ; and the safest district appears 
to have been—apart from the small sub-districts of Ireland—the 
district including Derby, Leicester, Nottingham, and Warwick, 
in which the life loss was one for every 822 persons employed. 
The variation is great in regard to the loss of life if it be tested 
by comparison with the production of minerals, which is one of 
the fairest methods. In this comparison South Wales occupies 
the worst position, only 95,195 tons of mineral being produced 
for every life lost by accident in and about the mine. The 
average production of the United Kingdom for every life lost 
was 173,919 tons, which is 4000 tons less than in the preceding 
year. Of the English coal-yielding districts that of South 
Durham occupies the safest pusition in this particular—the out- 
put of mineral being 262,068 for every life lost, but West Scot- 
land produced 277,774 tons, and the iron-producing district of 
Cleveland brought out 415,035 tons of mineral for every life 
lost. If we analyse the returns for the preceding year, we shall 
find that Northumberland had the greatest safety in regard to 
the number of persons employed, and that the Derby district 
followed it. Tested by the output of the mineral, we find that 
Cleveland again occupied the place of greatest safety, and next 
to it is Northumberland, whilst North and East Lancashire 
occupy for the year the worst position. It is obvious, then, 
that there is no ground to judge from the returns of one year as 
to the relative safety of the districts, for it fluctuates consider- 
ably, and that, probably, with the number of fatal accidents by 
fire-damp ; but the comparison is one which might be with ad- 
vantage officially extended, not only over a number of years, but 
over the different contributory causes to the loss of life. Whilst 
one year would be an unsafe test, the experience of the whole of 
the years since the reports of the inspectors have been published 
would be a valuable study, for it would show not only which 
were the districts that are faulty, but approximately in what 
parts of the mines or their machinery the danger had been found. 
It is from the experience of the past that the best lessons are to 
be drawn, but in regard to the loss of life in and about mines, 
the experience is over so wide a range that the fullest analysis 
and comparison of figures are needful before there can be dog- 
matic assertion as to the causes. 


THE BIRMINGHAM SHIP CANAL SCHEME. 


THE more it is considered, the more important it appears that 
inland manufacwuring districts should be able to get their goods 
to the ports for shipment at lower cost than at present. It is 
estimated that on the average English iron and steelmasters pay 
114 per cent. more for the carriage of iron and steel than do 
those of France, and 112 per cent. more than Germany. Again: 
heavy machinery is charged 20s. a-ton from Birmingham to 
London; but it is shipped to Australia, a distance of 11,000 
miles, at 7s. 6d. per ton. Some Birmingham merchants, who 
last year exported undamageable iron rails and other manufac- 
tures to Melbourne, paid carriage to London at the rate of 
12s. or 12s. 6d. per ton, whereas the cost of conveyance from 
London to Melbourne was considerably less than 5s, per ton. 
The iron of South Staffordshire pays a freight of 15s. to London, 
or 10s, to Liverpool--the two principal ports of export—com- 
pared with the nominal freights from the Barrow district, from 
the Middlesbrough district, and from Glasgow to their respective 
ports. The railway goods traffic from London to Birmingham, 
or going through Birmingham, is about 1,000,000 tons per 
annum; even only a shilling a-ton reduction on that trattic 
would mean a saving of £50,000 a-year. With such facts and 
figures as these before them the Birmingham Corporation have 
last week adopted a report by a Special, Committee of Inquiry, 
which has been sitting for a twelvemonth investigating the 
various schemes for improved canal accommodation between the 
Midlands and the ports. The Committee has now reported in 
favour of the scheme for deepening the canal between the 
Midland centre and London. Such a steam-tug canal as is pro- 
posed would reduce the present cost of goods conveyance some- 
thing like one-half. The cost of its realisation is roughly esti- 
mated at £1,250,000. The Corporation have determined to 
apply to Government to introduce a measure authorising the 
formation of canal trusts, to which Corporations might con- 
tribute. It is considered that the scheme would best be carried 
out by a public trust of this description, 


SHEFFIELD AND THE RAILWAY COMPANIES, 


SHEFFIELD feels sorely aggrieved at the railway companies 
continuing to practically boycott the town on account of the 
small-pox scare. The people contend that the epidemic has 
been greatly exaggerated ; that every person who was ill was 
believed to be down with the dreaded disease ; and that the 
railway companies, by stopping ali excursions last winter, 
intensified the panic. Well, the railway companies are still 
stubborn. They have declined to run any excursion trains to or 
from Sheffield in Easter week ; and, if rumour is true, an im- 
portant company which commands the chief sea-side resorts 
on the north-east coast contemplates refusing excursions 
from Sheffleld all the summer. If Sheffield people cannot 
get to Scarborough or Sheffield-by-the-Sea—which is Bridlington 
—this season, there will be a small rebellion in South Yorkshire, 
and the North-Eastern will be in it. At present, the Sheffield 
people, who are very anxious to get away by excursions, send 
for tickets to adjoining stations, and pay the difference—say to 
Rotherham, Meadow Hall, Woodhouse, or Penistone. All that 
the companies prohibit is the running of excursion trains from 
Sheffield ; they take the people from stations a mile or two out. 
Practically they say to Sheffield, ‘‘ If you pay the ordinary fare, 
as many of you as please can take the epidemic to Lincoln or 
Liverpool ; but we will not let you do it at excursion rates.” 
To which Sheffield replies, “We will not pay ordinary fares 
when other people are paying less, and we can get an excursion 
ticket a mile or two out.” Meanwhile, it is satisfactory to know 
that the small-pox is rapidly diminishing ; in some quarters— 
particularly in the unions—the hospitals are empty, and there 
is no danger whatever in the town being visited by all who have 
business or pleasure therein. 
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Elementary Textbook of Physics. 
Antuony, of Cornell University, and Professor Cyrus F, 
Brackett, of the College of New Jersey. Third Edition, 


By Professor WituiamM A, 


Revised and enlarged. New York: John Wiley and Sons, 

1887. London: Triibner and Co, 

Tuis is a valuable and suggestive work. Its design, as 
stated by the authors in their preface, is “to present the 
fundamental principles of physics, the experimental basis 
on which they rest, and, so far as possible, the methods by 
which they have been established. Detailed descriptions 
of special methods of experimentation and of devices 
necessary for their applications in the arts have been pur- 
posely omitted. The special methods of the calculus 
have not been employed, since in most institutions in the 
United States the study of physics is commenced before 
the student is sufliciently familiar with them.” The last 
clause of this quotation seems to show that the authors 
intend the work to be used by beginners as a text-book, 
For this purpose, however, it scarcely appears to us suit- 
able, as the main principles of physics are presented in a 
manner far too broad and general for the young student 
easily to grasp. ‘Those, however, who already possess a 
fair elementary knowledge of the subject may derive 
great benefit from a study of the complete discussions 
here offered. 

We proceed to analyse the contents of the work 
seriatim, After a short introduction defining the scope of 
the subject, comes a section on mechanics, This is seri- 
ously marred by the extraordinary arrangement adopted, 
especially in the first chapter, on “‘ Mechanics of Masses.” 
The various theorems are strung together without any 
traceable connection. This section contains several proposi- 
tions not usually included in text-books of physics; among 
others an account of the gyroscope, and a demonstration 
of the important fact that the periodic time of a small 
satellite revolving infinitely near to its primary is inde- 
pendent of the dimensions of the latter. It is a little 
difficult to see why the theory of circular and elliptic 
orbits should be discussed, and no mention made of the 
equiapgular spiral, which plays so important a part 
in the theory of damping. Possibly the absence of 
all reference to the hodograph will explain this. 
The chapter on molecular mechanics deals with friction, 
capillarity, diffusion, and elasticity, the portion devoted 
to capillarity being specially good. The discussion of 
torsional vibration is rendered slightly obscure by a 
change in the notation adopted. It is not at first obvious 
that the authors have given all that is necessary for 
determining the simple rigidity by experiment. In the 
chapter on mechanics of fluids a thorough and interesting 
discussion of the law of ettlux is given, and the theory of 
the Sprengel pump is clearly explained. These should be 
interesting respectively to the hydraulic and electrical 
engineer. The second section is devoted to heat; and the 
defective arrangement complained of in the previous 
section is here repeated. Chapter LV. is headed, “'Thermo- 
dynamics,” but much of what is usually included under 
this head appears as detached propositions in Chapter I11. 
In other respects this part is valuable, and contains 
several novelties. The theory of the two specific heats of a 
perfect gas is presented in a very simple form, and an 
interesting, though brief, account of hot-air and gas 
engines as thermo-dynamic machines is given, 

The section on magnetism and electricity is distinctly 
the best. For the first time a really good and simple 
account of magnetic permeability, and its effect on the 
state of the field, is given in a non-mathematical treatise. 
The chapter on statical electricity is clearly and well 
written ; but the most decided novelty occurs in the 
treatment of the theory of the voltaic cells. After demon- 
strating, in accordance with the methods of Helmholtz 
and Thomson, that the work done during electrolysis will 
set up a counter electro-motive force in the circuit, the 
authors proceed to consider the phenomena of a cell in 
which electrolysis is nearly completed, the cell discon- 
nected from the main circuit, and its terminals joined ; 
and they show that this case includes both the so-called 
“ primary ” and “secondary ” batteries. The settlement 
of the vexed question as to the seat of the electro-motive 
forces in the cell is thus shown to be unnecessary in a 
discussion of the phenomena of the circuit. The theory 
of the mutual action of two current elements, and that of 
the tangent galvanometer, are very thoroughly treated ; 
but comparatively little attention is devoted to induced 
currents, and nothing is said of the methods of measur- 
ing transient currents—a rather serious omission. The 
treatment of thermo-electricity would be improved by a 
revision of the account of the Thomson effect ; the exact 
connection of the latter with the thermo-electric diagram 
is left rather obscure. We noticed in the capital little 
chapter on luminous effects of the current a reference to 
Lang’s determination of the counter electro-motive force 
of the are. 

The section on sound is well written, and a large number 
of interesting diagrams of compound waves are given. 
In the section devoted to light the whole of the discussion 
is based on the wave theory, and geometrical optics, as 
usually understoed, does not make its appearance. The 
resulting treatment is very interesting ; but it seems 
doubtful whether this is really the best—as it certainly is 
not the simplest — way of treating the subject; it is, 
however, not without precedent. In the chapter on the 
velocity of light, a simple discussion is given of the effect 
of any motion cf the transmitting medium in the line of 
sight. Interference and diffraction receive careful treat- 
ment, and the theory of the grating is especially well 
done. The account of dispersion would be rendered 
more complete by adding the elementary theory of the 
achromatic objective, and that of the rainbow—proposi- 
tions not more difficult than many presented elsewhere in 
the book. The theory of radiation receives concise but 
clear treatment. The account of double refraction is 


also clear, but very condensed, the construction of the 
wave-surface in bi-axial crystals being among the things 
omitted. The theory of an elasticity varying with direc- 
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tion in the crystal is adopted, but nothing is said of the 
existence of a rival theory. 

At the end of the work a large number of tables is 

iven, and a capital index. The book is well got up, 

well printed, and contains but few printer’s errors ; it is, 
however, a little astonishing—especially in a third edition 
to find the pressures in Table VI. stated in degrees per 
square centimetre ! 

While the work can scarcely be looked on as an “ele- 
mentary” text book, it is capable of rendering great assist 
ance to the advanced student and the teacher. 


Laxton’s Builders’ Price Book for 1888. Containing 72,000 
Prices. Seventy-first Edition. London: Kelly and Co, 1888. 
Tunis is the seventy-second edition of a book which main- 
tains its position as a favourite price book for the use of 
builders of buildings and of collateral work; and one 
which, at the same time, contains a collection of other 
information which makes it a necessary handbook, 








A NEW TORPEDO BOAT. 





Or late attention has been so much directed to large 
and extremely fast torpedo boats of the first-class that the 
existence of second-class torpedo boats has been almost for- 
gotten. These last are intended to be carried by men-of- 
war—the largest ships carrying two, while the smaller 
jronclads can carry one. In the first craft of the kind 
everything was sacrificed to speed, They were about 
63ft. long by 7ft. Gin. beam, and were dreadfully wet, 
crank, and uninhabitable save in the fairest weather. 
They were accordingly so intensely unpopular at sea that 
they were never used except on torpedo drill days. Now, 
one of the main difficulties met with in using torpedo 
boats is absence of training among the crew. Torpedo 
boats can only be worked to advantage by those who 
thoroughly understand them; and the fact that the crews 
put on board gunboats, which last year were tried 
with disastrous results, too well known to need recapitu- 
lation here, were not familiar with the management of 
the engines or boilers, goes far to explain what took 
place. Obviously the proper way to surmount the 
difficulty is to have the crews fully trained, and there is 
no better method of doing this than to use the torpedo boat 
daily. There is no reason why a suitable torpedo boat 
should not be used instead of a ship’s steam launch, for 
most, if not all, the purposes which a launch is intended 
to fulfil. The original second-class torpedo boats could 
not, as we have said, be employed in this way, and about a 
year ago the Admiralty aad for designs for something 
better. Those submitted by Messrs. Yarrow and Co., of 
Poplar, were accepted, and a number of the new type 
boats was ordered, and they are now being constructed 
and delivered to the Government. 

The new beats are radically different from their pre- 
decessors in the forms of their hulls. They are 60ft. long, 
and 8ft. Gin. beam, with a flat floor, and a very moderate 
draught of water. The result is that they are extremely 
stiff, and as they have great metacentric height, they are 
exceptionally stable, instead of being exceptionally crank ; 
consequently they are not only safe in any reasonable sea, 
but comfortable, so that they will be popular with their 
crews. Early this month one of these boats made the 
voyage, under steam, from the Thames to Portsmouth so 
successfully as to bring the great utility of a seaworthy, 
but small, torpedo boat vividly to mind, more particularly 
as she had to face the very rough weather which has 
lately visited our shores. This boat has a displacement 
light of 11} tons, and when fully equipped, armed, and 
coaled, with steam up, of 15 tons. At her official trial on 
the Thames, fully loaded, she averaged 17 knots per hour, 
which is equal to 19 statute miles, and this for four hours’ 
continuous steaming, which is the longest full-speed trial 
to which any torpedo boat in the British Navy has ever 
been subjected, She is fitted with triple-expansion engines, 
which can indicate nearly 250-horse power, and will 
run at 500 revolutions per minute with great ease. The 
boiler is of the locomotive type, and air is supplied by a 
fan, which can be driven up to as much as 1300 revolutions 
per minute by a little engine driving direct on the fan 
shaft. As evulence of perfection of workinanship, we may 
say that this fan with its engine, can be caused to spin 
round with one finger when the engine is hot and without 
steam. The circulating water is sent through the con- 
denser by another little high-speed engine driving a cen- 
trifugal pump ; the machinery and fittings are, in minia- 
ture, those of the larger torpedo boats. The best possible 
proof that van be cited of their excellence is that, as we 
have said, they have been run at full speed for four hours 
without a moment’s stoppage—a hitherto unparalleled 
feat. On Monday a boat, yet smaller, was shown in the 
Thames to a large number of gentlemen representing the 
Government or interested in torpedo boats. This little 
craft is 56 feet long and 8ft. 3in. beam, weighing 10 
tons light and 14 tons loaded ; extremely fast and handy. 

The armaments of these boats consist of a torpedo tube 
fitted aft on a swivel carriage. The torpedo is put into 
the tube from the breech end. Its discharge is effected 
in acurious way. In the door closing the breech end of 
thetube is a pocket,and intothis pocket is puta ring of com- 
pressed slow burning powder fitted with an electrical fuse. 
Instead of the usual curved forefoot the boat has a straight 
cleaver stem, and a sloping turtle-back ending in a bullet- 
proofconningtower. The steering-wheel is under the turtle- 
back. The great advantage of the straight stem is that 
the boat when in motion does not raise a large white wave 
in front of her, which is easily detected by the electric 
light when the boat herself is invisible. Before going 
into action the officer in charge settles how he will use 
his torpedo, which is always fired on the broad- 
side a few points before or abaft the beam. He 
then runs at full speed parallel to the ship he is at- 
tacking, and when he has attained the proper position 
he touches a button in the conning tower, which esta- 
blishes an electrical current, ignites the slow-burnin 
powder, and so discharges the torpedo, the boat going ful 





speed for a place of safety. It is evident that the chance 
of the torpedo boat escaping when used in this way is 
very much greater than when she runs end on, fires her 
torpedo, stops, and backs and turns round to escape the 
fire of her foe. When used as a torpedo catcher, &c., the 
torpedo tube is removed and replaced by a quick-tiring 
Nordenfelt 3. pounder gun., which can be fired allround the 
compass, save a few points ahead. From personal expe- 
rience with the new boats we can speak in their favour. 
They constitute a new and most important departure in 
torpedo boat construction. They are surprisingly steady 
and handy, making a complete circle in forty seconds, and 
their utility when used for training purposes cannot be 
overrated. We would suggest that when received by the 
Admiralty they should be fitted with a light wooden 
deck, which would be as easily removed as the gratings in 
a boat. The torpedo tube being removed, the boat would 
then answer admirably, as veka said, for launch pur- 
poses. She has a comfortable little cabin aft, and seven 
or eight men can wed be stowed under the turtle-back 
forward, in perfect shelter in the roughest weather. With 
eighteen standing on her deck, as small as she is, one of 
the new boats is perfectly stable, manifesting no tendency 
to roll, which is very much more than can be said of the 
old second-class torpedo boats, which may now be regarded 
as obsolete. 








THE LATE MR. THOMAS E. HARRISON. 





Ar the meeting of the Institution of Civil Engineers on 
Tuesday last, before the transaction of the ordinary business, the 
President, Mr. Bruce, referred to the death of Mr. Harrison in 
the following terms :—“ It is my mournful duty to notice from 
this chair the lamented death of our highly esteemed Past- 
president, Mr. Thomas Elliot Harrison. For fifty-four years 
the name of Mr. Harrison has appeared as a member on the 
books of this Institution. To it he, with no stinted hand, gave 
of the early years of his professional life, of the strength of his 
full manhood, and of the mature wisdom of a ripe old age. The 
Institution of Civil Engineers knew Mr. Harrison well, and 
valued him alike for his qualities as an engineer, which made 
him so safe an adviser and guide in the conduct of public works, 
and at the same time for that transparent uprightness and 
rectitude of thought and action which secured for him the ready 
and unchanging confidence of all who knew him. For myself, 
it was my great privilege and good fortune in early professional 
days to serve under Mr. Harrison for eight years as one of his 
resident engineers, and I gladly recognise how impossible it 
is to estimate the advantage a young engineer derives from 
being guided, checked, and controlled by one over him so 
sound in practical judgment, and so wise in counsel, in cases 
of difficulty, as Mr. Harrison always proved himself to ‘be. 
Yet I ever felt there was a higher influence exerted by Mr. 
Harrison than even that of a skilled and experienced master in 
engineering. Who can estimate the benefit that accrues from 
being alongside of, or even daily within sight of a superior 
officer in whom rectitude and uprightness had their very 
embodiment, who was kindly toward all that was good, yet 
stern without flinching at any sign of departure from the 
instincts of truth and integrity in whatever quarter that might 
show itself. Such ever was Thomas Elliot Harrison. He has 
gone from us leaving the record of a life without a stain and a 
memory void of reproach. But he has left us something more 
than a memory. Mr. Harrison has laid upon us the obligation 
to sustain the profession of the civil engineer at the same high 
standard at which he left it, and to grudge no sacrifice or self- 
denial that may be required at our hands to maintain for this 
Institution, as representing that profession, the position before 
the world which he and others, some living and some dead, have 
achieved for it. Let us honour his memory by being true to this 
trust.” 








OPENING OF THE BIRMINGHAM CABLE 


TRAMWAY. 


THERE are now working in Great Britain three cable street- 
tramways, the Birmingham cable tramway between Colmore- 
row, opposite the Great Western Railway Hotel, to Hockley, 
having been opened for public traffic on Saturday afternoon 
last, immediately upon the conclusion of an inspection of the 
line and of the machinery by Major-General Hutchinson. We 
have from time to time given particulars of the progress of this 
line, and its construction has been watched with great interest 
by all concerned in street tramways and tramway haulage. 
Although the system has been so much employed in the United 
States, where ordinary rails and not grooved rails are used, a 
good deal of difficulty has been met with in the details of its 
application in this country. Several conditions which Eng- 
lish requirements enforce do not come into play in America ; 
so that although American experience is available, it has been 
found necessary to start anew to a large extent. Before the 
Birmingham cable line was commenced, therefore, Mr. E. 
Pritchard, M.1.C.E., who, with Mr. Joseph Kincaid, M.I.C.E., 
has jointly constructed the line, visited the States and 
acquainted himself with the methods and experience of several 
cable companies out there. The information, thus obtained, 
combined with extensive experience of the cable haulage in 
mines and elsewhere in England, has been brought into use by 
the engineers of the Birmingham line. The line is, without the 
intended extensions to Handsworth, a little more than two and 
a-half miles in length. 

Major-General Hutchinson had visited the line before last 
Saturday, so that with a three hours’ inspection of the com- 
pleted tramway he was able to satisfy himself that the traffic 
might be permitted to commence at once, all the work on the 
line having been carried out in the most thorough way, and the 
arrangement for stopping the cars, even when descending the 
steepest gradients, being of the most ample kind, and giving 
the drivers complete control. Since the opening the cars have been 
running at five minutes’ interval with success and regularity. 

In another impression we shall give full particulars of the line 
and connected works. 








ON THE POSSIBLE ADVANTAGE OF USING 
HIGHLY VOLATILE LIQUIDS IN LIEU OF 
WATER FOR THE PURPOSES OF PROPUL- 
SION. ! 

By Mr. A. F. Yarrow. 
IN dealing with the present subject I propose simply to describe 

a launch propelled by means of a highly volatile hydrocarbon, 

which mode of —— is, I believe, for the first time brought 

before the notice of this Institution ; and therefore I hope it may 


1 Read at the Institution of Naval Architects, March 22nd, 1888, 





be of interest. We have lately completed the launch represented 
by the diagram accompanying this paper. The boat is 36ft. in 
length by 6ft. beam, and is built of steel. The hull weighs 14 ewt. 
and the machinery 6cwt., making a total of one ton. As re- 
gards the hull, there is nothing which calls for special remark. 
The propelling machinery, it will be seen, is placed at the stern, 
and consists of an ordinary direct-acting inverted engine, provided 
with the usual link motion, feed pumps, &c. The vapour generator 
is placel immediately aft of the engine, and consists of a copper 
coil enclosed within a double sheet iron casing, the intermediate 
space between these casings being filled with asbestos. Below the 
coil is an iron pipe bent into the form of a ring, perforated with 
holes, and arranged as ina Bunsen burner, so that a mixture of 
hydrocarbon and air can be forced into it, and ignited on issuing 
through the holes. In the bow compartment, and of a capacity of 
40 a: is placed an air-tight copper tank for containing the 
hydrocarbon, care being taken that the bulkhead aft of it should 
be perfectly water-tight, so as to avoid any possibility of the liquid 
finding its way into the central portion of the boat. The tank is 
placed in communication with the feed pumps by means of a pipe 
passing outside the boat close to the keel. The feed pumps deliver 
into the bottom of the vapour generator previously alluded to. 
The exhaust from the engine passes into two condensing pipes 
placed longitudinally one on each side of the keel; these pipes deliver 
into the tank, this being a somewhat similar system of condensation 
to that frequently adopted in steam launches for the sake of retain- 
ing the fresh water when working at sea. There are two hand 
pumps, the one on the port side having its suction in connection 
with the tank, and its delivery joining the delivery pipe from the 
pump on the engine ; thus by working this hand pump the hydro- 
carbon can be drawn from the tank and forced into the bottom of 
the coil. On the starboard side is the other hand pump, which 
forces air into the top of the tank; this becomes charged with 
vapour and passes back through a pipe carried along the gunwale 
toa supplementary burner placed below the vapour generator, and 
arranged to ignite the main burner previously described imme- 
diately it comes into operation. In order to start the launch the 
air pump is first worked by hand, and as soon as the air charged 
with vapour finds its way to the supplementary burner it is ignited 
by means of a taper and heats the copper coil, the air pump is 
maintained steadily working for two to six minutes, according to 
the temperature of the coil and its surroundings. When the 
copper coil has in this manner been warmed up, a few smart strokes 
are made with the hand pump on the port side, and the liquid 
from the tank is forced into the coil—-immediately the gauge in- 
dicating the pressure within the coil will be found to rapidly rise ; 
then a communication is made by opening a valve between the 
upper part of the coil and the main burner, allowing a small 
quantity of the vapour to pass into the burner, together with a 
suitable amount of air, which is drawn in with it, and on issuing 
from the holes is immediately ignited. When this has been fairly 
started the air pump is not further needed, and so long as the 
pressure is maintained in the coil the flame will continue. The 
engine can now be started, the main feed pumps at once taking 
the place of the hand feed pump, which can be stopped ; from 
this moment the action throughout will be automatic, and when 
once started neither engine nor boiler require any further attention. 
A working pressure in the launch to which I make reference can 
easily be maintained at about 701b. per syuare inch. After the 
vapour has left the engine it passes through the exhaust pipes, is 
condensed, and forced by the engine back into the tank, where it 
arrives in its original fluid form. As a matter of fact, from our 
experience, the boat can run at a speed of from seven to eight 
miles an hour for several hours without any attention whatever 
being required, excepting only eccasionally lubricating the bearings. 
It will at once be seen there are several very important points in 
which this system is superior to steam. On an average, in this 
climate, the time required to start the launch at full speed from 
lighting up does not exceed five minutes. The entire central portion 
of the boat is available for passenger accommodation, which may be 
roughly estimated as not far from doubled when compared withsteam. 
There is a very large saving in weight of machinery, owing to the 
very small size of the vapour generator, as will be clearly seen from 
the diagram, which is drawn to scale; in fact, so light is it that 
two men can easily lift it. Further, this reduction in weight 
renders lighter scantlmg of hull admissible. The small weight of 
the launch is very apparent when it is remembered that it weighs 
only a ton, machinery included. The fuel supply requires no 
attention whatever, being perfectly self-acting, all hand-firing 
being abolished; and owing to the absence of coal, the whole 
arrangement is extremely cleanly. Also, one person, with ease 
and comfort, can take entire charge both of the steering and 
management of the machinery. To stop the boat, all that is neces- 
sary is to cut off the supply of vapour, and no further attention is 
required. With a view to identify this class of launch, we dis- 
tinguish it as the “‘ Zephyr type.” Touching the first cost, it prac- 
tically remains the same as if steam were used; and as regards 
the expense of working, from the experiments we have made a 
speed of seven to eight miles an hour requires a consumption 
of hydrocarbon of about one and a quarter gallons per 
hour. The hydrocarbon used is one of the early products 
in the distillation of petroleum, having a specific gravity 
of from ‘725 to ‘730. This liquid is an article of commerce in 
the United States, and can be purchased there at the rate of 5d. 
per gallon. It will be seen from the description that the vapour 
consumed is practically that which goes to the burner, since that 
which performs work in the engine is exhausted into the condens- 
ing pipes running along the bottom of the boat, and is forced back 
to the tank to be used over and over again; consequently, if 
expense be an object, a cheaper liquid can be used for heating 
purposes. As it may be a matter of interest to the meeting to 
know the amount of heat required to evaporate this hydrocarbon 
when compared with water, I have had a diagram prepared to illus- 
trate it, based upon experiments carried out by Messrs. Johnson 
and Sons, and representing the heat required to evaporate equal 
quantities by measure of water and hydrocarbon respectively, 
the latter requiring much the smaller, As to the thermo-dymamic 
value of the new system, we are making experiments with a view to 
ascertain what benefit, if any, is obtainable. Touching the dura- 
bility of the arrangement, there has not been sufficient time to 
arrive at any data, but owing to the extreme simplicity of the 
generator, and as there is no sediment deposited by the liquid, and 
as the temperature at which evaporation takes place is very low, 
there is every reason to expect that the generator will be vastly 
superior in point of durability to a steam boiler. To illustrate the 
low temperature at which evaporation takes place, I may mention 
that when running at full speed it is quite possible to place one’s 
hand directly over the funnel without inconvenience. 








THE INSTITUTION OF CIVIL ENGINEERS,—On the 22nd inst. the 
students, invited by Sir Joseph Bazalgette, visited the new road 
bridge which is being erected by Messrs. Williams, Son, and Wal- 
lington, at Battersea. The Thames, which is at this point 726it. 
wide, is to be spanned by five cast iron arches, with voussoirs of an 
uniform depth of 4ft., the largest of which leaves a waterway of 
163ft. The granite-faced brick piers are being built within timber 
coffer dams, formed by a single row of l4in. pitch pine piles, 
tongued and grooved and driven down to the London clay; this 
construction is very efficient and there has been very little leakage. 
In forming the coffer dam for the south abutment some difficulty 
was experienced, as the piles had to be driven through 18ft. of 
gravel ; this was eventually accomplished by employing Whitaker’s 
double-acting steam pile engine, the ram of which weighed 37 ewt., 
had a stroke of 3ft., and gave forty blows a minute. The masonry 
is fully up to the usual excellence of work done by the Metropo- 
litan Board of Works, and the granite seems to be almost more 
finely dressed than in the new Putney Bridge. 7 
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TWELVE-TON HYDRAULIC WHARF CRANE, 
KARACHI HARBOUR. 


THE engravings we publish above and on page 265 show clearly 
the construction of the 12-ton crane made by the Glenfield 
Company, Kilmarnock, for the Karachi Harbour. The crane 
lifts a load of 12 tons, at a radius of 34ft., through a vertical 
height of 60ft. and swings through 480 deg.—lird circle. 
The lifting-rams are arranged to lift up to six tons with the 
smaller and up to twelve tons with both engaged. They have a 
stroke of 10ft., a doublea lin. chain being wound in muitiple 
of six to give a lift of 60ft. The crane has a wheel base of 15ft. 
in the direction of the rails, and 12ft. 10in. from centre to centre | 
of rails. This gives stability at any horizontal angle of jib, but 
an additional security is obtained by hooking the pedestal to the 
wharf girders. The jib and mast are of steel, and the pedestal | 
frame of wrought iron plates and angles. The construction and | 
arrangement of the parts are so clearly shown by the engravings | 
that further description is unnecessary. The pumping engines 
and accumulator for the harbour were made and supplied by the | 
Glenfield Company. The engines indicate 160-horse power, and | 
the accumulator ram is 17in. diameter by 17ft. stroke. | 

| 








SELF-ACTING BAND SAW FILING MACHINE. 





THE accompanying engraving illustrates a self-acting machine 
for filing band saws, made by Messrs. Selig, Sonnenthal, and Co., | 
Queen Victoria-street. The principle involved is very simple. 
An ordinary 5}in. saw file is set in a reciprocating arm, and 
sharpens the saw, which is moved forward a tooth at a time by 
a suitable pawl. The machine can be screwed to a table or | 
ordinary bench. To the left of it a flanged wooden disc, re- 
volving easily upon a fixed vertical spindle, should be fitted to 
support the saw, round which it runs during filing. The 
machine should not make more than eighty revolutions per 
minute on account of the file. The feed pawl can be regulated | 
to any pitch of tooth by a graduated quadrant, With a new 
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file the weight of the arm itself is sufficient, but as the file A BED OF COAL IN PROCESS OF FORMATION. 
becomes used the spring provided for the purpose should be . en . 
placed on the arm and the thumbscrew adjusted according to Own the shores of Brittany, between St. Malo and St. Lunaire, 
requirements. In filing uneven blades, adjust the machine for | in the vicinity of the St. Enogat station, at a place called Port 
taking off the larger teeth first. New blades and blades finished | Blanc, the tides have lately displaced a considerable mass of 
in the machine are sharpened by once passing through. It can | sand to a depth of three or four metres, Forests which have 
be easily adjusted to various widths of saw blades up to 24in. | been buried for eighteen or twenty centuries have been thus 

brought to light, to the great astonish- 
ment of the seafaring people of the 
country, who have never within the 
memory of man heard of a like pheno- 
menon. A great forest has in fact been 
discovered in process of transformation 
into coal, and the secret action of na- 
ture in the formation of coal beds in 
the depths of the earth’s crust has been 
laid bare by chance and the action of 
the tides. 


The bay of Mount St. Michel pre- 
sents a surface of over 250 kilos., on 
which the sea has been encroaching 
since the time of the Roman Conquest. 
This encroachment has made great pro- 
gress since the fifth and sixth centuries. 
The most ancient chronicle of the 
eleventh century states that the sur- 
rounding country was once covered by 
a thick forest six miles distant from 
; the sea, and inhabited by deer. When 
'« in the eighth century St. Hubert re- 
ceived a command from an angel io 
build an abbey upon the rock, it was 
already covered with sand, but the forest had not longdisappeared. 

his would be the forest of Faigne, which extended as far as 
Dinan, itself a remnant of the legendary and poetic Broc¢hande, 
wre tian tenanted by the spirits of the Middle Ages, to which we must 

Tue Glasgow Exhibition is to be opened on the 8th of | attribute the remains of the great woods still visible, which have 
May next, heen replaced by the crumbling sands at this part of the coast, 





BAND SAW FILING MACHINE, 


and to different pitches of teeth, it files eighty teeth per minute, 
and requires no attention whilst at work. 
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Colentin juts out into the sea asa breakwater, in the face of the 
gulf stream. Abruptly arrested by the Norman rocks, the cur- 
rent surges towards the head of the gulf, that is to say, towards 
St. Malo and St. Briene, then running up the Armorican coast, 
turns again from east to west as far as the extreme point— 
Sillon de Talberg—and buts like a ram, sometimes against one 


has presented itself for the study of the scientific. But the 
opportunity should be embraced at once, writes the Moniteur 
| Indastriel, for what the sea did yesterday it may undo to- 
| morrow ; the sands may be restored to their beds by the ordi- 
| nary currents, and the opportunity for fresh observation of 
| geological conditions will be lost. 


point, sometimes against another, according to the direction of | 


the wind or the force of the waves. The two lateral sides of | 


the gulf are armed with resisting rocks which brave the efforts 
of the sea, whilst at its head lie lowlands and rocks of slate, 
which yield progressively to the assault of the waves. Between 


Capes Frohel and Bee-de-Ver there is a line of submerged rocks, | 
the western part of which bears the name of Iles de Portrieux. | 


This chain probably points out to us the line of the Celtic coast 
of twenty-five centuries ago; at any rate, it may be concluded 
from the ruins which date from the first century of our era, 
that between this chain and the present coast lay the shore line 
twenty centuries ago. 

The remains of a Roman road running from Avranches to 
Corseul—Cétes du Nord—have been discovered by the archio- 
logists MM. Bizeul, Toulmouche, and Gaultier de Molteny, the 
latter pointing out the exact spot where it crossed the Ranee. 
From Avranches it ran towards Dal, across the present sands 


of Mount St. Michel, in which it is twice lost. M. Manet states | 
that he has traced the route of the road in the sands. Coming | 


again to terra firma at Boz-sur-Conesnon, it passes at the foot 
of Mont Dal. Either by the gradual sinking and variation of 
the soil, or by the erosions of the tide, as before mentioned, the 


sea has encroached also upon what constitutes the present road- | 


way of St. Malo, All the odd-shaped rocks which at low tide 


give to the shore the aspect of a town in ruins were formerly | 


the summits of the hills which emerged from this plain. 

The largest island situated at the entrance of the roadway, 
Cézembre, now a desert and uninhabited rock, was in the 
Middle Ages the site of a monastery, and there are old charters 
still existing which speak of the cultivation of the fields lying 
between Cézembre, Dinard, and St. Enogat. Between the 
latter point and St. Lunaire the sea has cut into the solid land 


and disinterred from under the sands large woods, the remains | 4 


of which are now exposed to the astonished inhabitants. 
The last high tide of the 6th of March carried away a con- 
siderable depth of sand, and this unearthed the coal mine in 


course of formation. Ferns and the trunks and barks of trees | 


are there to be seen in an advanced stage of decomposition. 
They are already beyond the peat stage, showing the films and 
flakes which are found in coal. Some of the trunks are 
4°50 m. in length, still very distinct, although becoming quickly 
transformed. People are coming even from a distance to dig 
them up and carry them off for fuel. This is the remnant of 
the ancient forest of Scilly. Tradition tells of a town which 
once stood on this archipelago of scattered rocks at St. Lunaire, 
on a level with the coast of St. Enogat, which has now dis- 
appeared under the waters, its name, Ys, alone surviving. It 
is said that an opera will shortly be produced the plot of which 
is laid in this ancient and mysterious city. This discovery, due 
to chance and the direction of the currents, is of real interest to 
science. Geologists would do well to visit this embryo coal 
field as soon as possible, and to mark the process of transforma- 
tion, It is the first time, we believe, that such a phenomenon 








THE “EXPANDISC” STEAM TRAP. 





THE accompanying engraving illustrates a very ingenious 
French invention now being introduced into this country by 
| Mr. Thomas Barraclough, engineer, of Manchester. This steam 

trap consists of a cast iron cylindrical casing 17}in. high and 
| 10in. diameter, in the centre of which is a brass valve-spindle 
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| carrying four circular valve discs, all cast in one piece from a 
| specially expansive alloy, The casing is bored out conically and 
| the discs are turned conically. - They can be raised and lowered 
| by means of a handwheel and screw working in a bush, screwed 
inside and outside. The air and condensed water enter the 
steam trap at the top. Their temperature being lower than 
that of steam, causes the conical discs to contract. This con- 
traction leaves an annular space between the circumference of 
the discs and the interior surface of the casing, sufficient for 
the outflow of the water. When there is no more air or water 
the steam comes in contact with the discs, expands them, and 
thus closes the annular space, thereby preventing the steam from 
escaping. As soon as water again accumulates in the trap, the 
contraction of the discs takes place, the water escapes, and the 
incoming steam raises the temperature, expands the discs and 











closes the trap. The expansions and contractions alternate 
automatically, according as steam or water is present, and the 
efficiency of the steam trap is based on the power which the 
special alloy has of expanding and contracting. The desired 
position of the discs is attained Ly screwing up the bottom 
bush by means of the key furnished with each trap. This posi- 
tion is easily regulated according to the outflow. The discs 
raust be raised until only water flows, and when once regulatcd 
no further adjustment is required. Each steam trap is carefully 
tested before leaving the works. To clean the trap the valve- 
spindle and discs are lowered by means of the screw and hanc- 
wheel. The steam is allowed to escape for one or two minutes 
through the annular passage thus formed, and sweeps away any 
impurities which may have settled on the interior of the casing 
or on the discs. The valve-spindle is then raised to its former 
adjusted position. This trap is in extended use, one firm alon2 
using thirty of them. 








SWING CUTTING-OFF SAW. 





THE accompanying illustration represents an improved swing 
cutting-off saw made by the Egan Co., of Cincinnati, O. It is 
fitted with an improved self-adjusting balance weight which helps 
the operator both ways, thus facilitating rapid work. When the cut 
is finished, the ter-balance swings the saw back clear of the 
lumber without any effort on the part of the operator. 

The frame is made of large wrought iron pipes with cast iron 
braces. The frame swings on the outside of turned sleeve boxes, 
and the counter-shaft runs inside these boxes. It is claimed that 
this method renders it impossible to get out of line, as the frame 
does not hang or swing on the counter-shaft, but on the boxes of 
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the hangers. The mandril is of steel, and has an extra large 
pulley, and self-oiling boxes lined with Babbitt metal. The saw is 
covered with a shield in order to prevent any possible accident to 
the operator. 

It is claimed that this machine is suitable for quick and accurate 
work, and is especially strong and likely to be durable, and that 
the frame is light, yet thoroughly braced, and is, therefore, not 
likely to get out of line with any ordinary usage.—A merican Rail- 
voad Gazette. 








FINSBURY TECHNICAL COLLEGE: OLD STUDENTS’ AssocIATION.— 
The ordinary general meeting of the above Association was held at 
the College, Leonard-street, E.C., on Wednesday, March 2lst, at 
7.30 pm. A paper on ‘Locomotive Boilers,” of which the 
following is a brief abstract, was read by Mr. Follett Holt, 
Stud. Inst. C.E., and was illustrated by a large number of carefully 
prepared diagrams. After comparing the results obtained from 
the locomotive type with those obtained from other forms of beilers, 
the author gave a number of tables showing its evaporative 
efficiency under various circumstances. He then proceeded to 
trace its development from the primitive form devised by Timothy 
Hackworth in 1818, and showed how, by the general adoption 
of improved processes of manufacture, it had gradually been 
brought to its present state of perfection. By the substitution of 
steel for iron in the shell he estimated that a saving of over £50 per 
boiler was effected, simultaneously with an increase in its strength 
and durability. He further showed the desirability that the 
experiments with steel fire-boxes made by the English locomotive 
superintendents should be continued and brought to a successful 
issue, as thereby, at the present price of copper, a saving of £120 
per engine would be effected by the use of steel. After sketching 
the distinctive features of the boilers used on the locomotives of 
the various English, continental, and American railways, the author 
gave an interesting and graphic account of the methods adopted at 
the London and South-Western Railway Works in the construction 
of one of their standard boilers, describing the general features of 
the tools used in the course of its manufacture. Amongst them 
was an ingenious machine for the hydraulic testing of the boiler 
tubes by means of water at the pressure of the ordinary mains, 
invented and patented by the author, in conjunction with Mr. 
Bodley. At the conclusion of the paper an animated -discussion 
ensued, in which the following gentlemen tcok part:—Messrs, 
Dixon, A. Chatterton, B,Sc., Tomes, Pettigrew, and others, 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responseble for the opinions of our 
Correspondents. } 





TESTING FUEL AND BOILERS. 


Srr,—As a large steam user, I have read with interest and some 
instruction various articles and letters in your valuable publication 
touching on combustion, both theoretical and practical. It seems 
to me that while the theory is fairly well formulated, “ doctors 
differ ” as to the best practical means of carrying it out; and this 
makes ‘‘ confusion worse confounded” to. steam users like myself, 
who, though materially interested in the question, from having 
their time well occupied in their own business, have not sufficient 
left to study and work out for themselves the problem of the best 
practical method of securing efficiency and y- I trust there- 
fore you will afford space in your valuable paper for the suggestion 
of an idea whereby relief might be found for a very large and 
important class, whose energy in the past has undoubtedly contri- 
buted immensely to the wealth and prosperity of the country, and 
on whom its future so greatly depends. 

Foreign competition has of late so seriously interfered with our 
manufactures that every economy must be considered if we are to 
keep our lead, or even to hold our own in the race; and economy 
in coal is one which in most manufactures is worthy of serious con- 
sideration. Lately I have found myself forced to go into the matter 
earnestly, but am astonished to find among engineers and boiler 
makers—a class of men who ought to know—such utter variance 
of opinion, sometimes it seems to me such lamentable ignorance, 
of the salient points of the question. These I would define as fol- 
lows:—Given, say, the supply of coal—and the most economical 
supply should be, as a rule, the coal of the district—and general 
circumstances—(1) What is the best form of boiler to lay down, 
i.€., its qualities for steam raising, keeping steam, tear and wear, 
&c.? (2) Construction of furnace, say, for complete combustion of 
the coal, including non-production of smoke, and this combined 
with fullest economy and highest efficiency of steam production ? 
(3) Mechanical stokers, criticised both as a system and individually, 
for undoubtedly even the various inventions of these do net meet 
every description of coal, and some are more suitable to one kind 
than another. (4) Value of economisers, with definition of points 
of economy, whether as an auxiliary to steam power, or an absorbent 
of escaping heat. (5) Value of natural or chimney «. forced 
draught, or possible advantage of the two united; but this is a 
question being at present argued in your columns, the result of 
which I look forward with much interest. 

Now it seems to me these are not points for argument, but A BC 
a for the careful test of experiment under established con- 

itions, freed from either favouritism or prejudice. As far as | 
can learn, there is no individual, society, nor quarter where one 
can ask these questions and obtain plain and trustworthy answers ; 
and if so, why not? Is the interest in this country not of sufficient 
magnitude to make the test worth while? It seems to me a most 
vital matter. With the growing competition in manufacture and 
increasing consumption of coal, with the great bugbear question 
of our diminishing supply of fuel, surely it is of an importance 
which may be called national; and if so, why not deal with it as 
such? Why not form a committee or society of our best authori- 
ties on the question, or rather men most capable of being authorities 
—I mean men, above all practical, and necessarily highly educated 

and have every description of coal, every type of boiler, every 
style of furnace, and every form of combustion, put to the practi- 
cal test, and the results tabulated and published. 

I am well aware it would be.a costly business, but maintain that 
the game would be worth the candle to the country at large, as 
well as to the interested individuals. Of course there would be 
many opposers and grumblers, but I believe the majority would 
appreciate the scheme if well brought before them ; and, after all, 
large as the sum required would be, a very small practically unfelt 
tax on our innumerable steam users would meet it all, aud develope 
to them a fund of information of incalculable value. 

Probably all the best boiler makers, furnace makers, and patent 
combustion inventors of the country would be glad to supply their 
apparatus for the test for the sake of advertisement, especially if 
they believed in the merit of their own invention; and probably 
coal producers would do the same with their produce. But of 
course there would require to be considerable stricture on giving 
reports to be made the subject of advertisement. The system 
might be made self-supporting in time by an arrangement of fees, 
for as the society accumulated information and experience there 
would undoubtedly be very numerous appeals to it. 

I daresay this idea is not new—perhaps is already touched by 
smoke abatement societies and others. But what I suggest is a 
national society to be started and subsidised by national grant, 
under conditions in which the report of results could be fully 
depended on, for practical experiment on the best systems of coal 
combusticn and steam production. A STEAM USER. 

March 19th. . 








THE STRONG LOCOMOTIVE, 


Sir,—I must protest most emphatically against the slur, as un- 
founded as it is unjust, which you throw upon American workman- 
ship in the comment which you make in your issue of March 2nd 
on an extract from the Railroad Gazette, concerning the fire-boxes 
of the Strong locomotive. What points of similarity there are 
between the Haswell corrugated fire-boxes and those of the Strong 
boiler, from which a comparison may be drawn, I entirely fail to 
see. In the former, as you know very well, the fire-box is con- 
structed of corrugated plates in the rectangular form of the 
ordinary box, with stayed sides, and an open bottom secured to 
the shell by means of a foundation or mud ring. In the latter, as 
you apparently have not taken the trouble to ascertain, the fire- 
boxes, two in number, are circular in form, and deliver the gases 
generated in them through a junction or breeches piece into a 
circular combustion chamber corrugated like the fire-boxes. Con- 
seqnently there is no more likeness between the Haswell and the 
Strong fire-boxes than there is between an ordinary rectangular 
box made of flat plates and a plain cylinder. 

The Strong boiler in question was not made in a locomotive shop. 
The corrugated fire-boxes used were of English make, and the seam 
in the breeches, which caused the chief trouble, was designed by 
and made under the supervision of a man styled a first-class 
English boilermaker, who was entrusted with the work because he 
was understood to have been accustomed to that of a like nature. 
The corrugated furnaces for use in the boilers of Strong engines 
now in course of construction are of American make, and have been 
pronounced by competent English engineers who have seen them 
to be all equal, and some superior to anything of the kind made 
across the Atlantic. 

Such a statement as that of yours to which I have taken ex- 
ception, and which I have shown to be groundless, can only tend to 
create animosity between the engineers of the two countries, 
instead of drawing them closer together, to their mutual benefit. 

239, Broadway, New York, March 12th. W. F. Drxon. 





Sir,—In a recent issue of your paper you copy from the Rail- 
road Gazette of this city a Paes anent the ‘failure of the 
boiler of the Strong locomotive,” and add a comment of your own 
which is, I think, uncalled for, as well as unfair to the makers of the 
furnaces which ‘‘failed”—my friends the Leeds Forge Company, 
of Armley. 

The failure, if it can be called such, arose simply from trouble in 
an experimental furnace which was jointed bya plain lap seam 
instead of by the Adamson flanged seam, as in all boilers now con- 
structing. Further, the lap seam caused trouble from leakage by 
reason of being too long in the overlaps ; and this is the sole foun- 
dation for your inferences, which, however, cannot have the weight 
you intend when the above-named facts are made known, and the 





reputation of the Leeds Forge Company is good enough to stand 
against this. 

If every leakage at a rivetted seam in an experimental furnace 
must be stamped a ‘‘ failure” in so wholesale a manner, what must 
be said of the ordinary locomotive fire-box with its thousands of 
stay failures ! WituiaAM H. Booru (late of Manchester). 

239, Broadway, New York City, March 14th, 1888. 


[This is what we said: “ Haswell’s corrugated fire-boxes have 
been used with the utmost success on the Austrian State Railway 
for more than thirty years. American locomotive builders break 
down in the matter of workmanship when they try what is to them 
a new thing.” For what our contemporary said we are not respon- 
sible. The Railroad Gazette will do American engineers full 
justice. As a matter of fact, the box has given way, the Rail- 
road Gazette says, ‘because of want of experience on the part of 
those who made it.” That is practically what we said. We may go 
further now, and add that the boiler will probably fail again in 
the fire-boxes.—Ep. E.] 





THE EAMES VACUUM BRAKE, 

Sirn,—In your impression of the 16th inst. you illustrate and 
describe the Eames brake. But it appears to me to be the same as 
the Hardy diaphragm. The two are almost identical, except that in 
the Hardy system the top part is of the same shape as the bottom, 
whereas in the Eames it is round like the top of the ball valve 
vacuum carriage cylinder. The flexible portion of the Hardy cylinder 
is made of leather, and must be far more durable than duck. The 
Eames Company is quite right in saying its brake is more durable 
than the Smith vacuum. Any diaphragm is more durable than a 
canvas sack ; but I do not see where the advantage lies in its cylin- 
der as compared to the Hardy. The couplings are almost identical 
with the Smith Vacuum Company’s. It is stated that the Eames 
Company has an automatic system. One of its automatic sys- 
tems was tried in this country, on the Lancashire and Yorkshire, 
in 1880, but was abandoned. Mr. Michael Reynolds’ ‘‘Con- 
tinuous Railway Brakes,” brought out in 1882, a copy of which 
I have before me, shows that the engine is not braked except by 
means of a cylinder on the tender. The automatic system is more 
complicated than Westinghouse, and is more liable to fail when 
constructed with the first form of cylinder illustrated, which con- 
tains a flexible sack, The second form of cylinder is better. 
Turning ayain to the non-automatic system, the ring at the bottom 
is almost identical with the Hardy system. The Eames Company 
also claim the advantage of the rubber hose being corrugated ; this 
is not new, as the Vacuum Brake Company have theirs corrugated, 
and also wired inside and outside, which makes it far more durable. 
We all know the dangers of non-automatic brakes, but they might 
be used with advantage on light railways and the underground rail- 
way, where the speed is not high. Non-automatic brakes are 
dangerous because they are liable to fail without warning. The 
brake rigging is very complicated as compared to the Clayton on 
the carriages. The coupling springs are liable to become weak, 
many cases being reported in the rd of Trade returns of the 
Smith vacuum couplings doing this. The Clayton coupling is a 
vast improvement, instead of having the old two-pipe connection. 
In the Eames’ automatic systems there are two pipes used ; one is 
connected to the small ejector, and is called the automatic pipe ; 
the other is connected to the large ejector, and called the a of 
pipe. Air is admitted to the automatic pipe to apply the brake, 
at the same time the larye ejector is started and creates a vacuum in 
the plain pipe. I would not describe this system, but then many of 
your readers may be ignorant of it. For a non-automatic vacuum 
brake think the best is one constructed with the Hardy diaphragm, 
Clayton brake rigging, and Clayton coupling. 1 suppose the 
Eames brake will be extensively used on account of its cheapness, 
but I do not think cheapness pays in a brake. 

Kensington, March 26th. A. M. BUSHELL. 

CERTIFICATES FOR ENGINEMEN, 

S1rrk,—In your last issue, page 238, Mr. Michael Reynolds directs 
attention to the fact that those persons who have the charge of 
steam boilers should at least be efficient and fully understand the 
importance of the power they have to control. 

At the present time I find that locomotive enginemen and fire 
men appear inclined to offer considerable opposition to the question 
of ‘‘ certificates” for enginemen, on the ground that they do not 
fully understand the kind of examination through which they will 
have to pass to obtain a ‘‘ certificate.” 

If the examination is to be of a practical character, I should 
entirely agree with its importance; but if, on the other hand, 
engine-drivers are to be required to understand a number of scientific 
or theoretical questions, it appears to me that the Bill will press 
heavily upon a number of old first-class engine-drivers who fully 
understand the practical part of their duty, but who are not 
“* scholars.” 

If Mr. Reynolds would more clearly explain the exact nature of 
the Bill he desires to pass, probably much of the present opposition 
by locomotive drivers would be overcome. It would also be 
interesting to fully understand the value of a certificate to the 
person who holds it. CLEMENT E. STRETTON, 

40, Saxe Coburg-street, Leicester, March 24th. 





THE PRESTON DOCK SCHEME, 

Srr,—Your articles on the Preston Dock Scheme have been 
generally so nearly correct that I feel much regret that your 
article in last week’s issue should contain some serious inaccuracies. 
As one who has taken a somewhat prominent part in the opposi- 
tion to the application of the Council for additional powers, will 
you allow me to point out that the fresh demand is only for 
£510,000, and not for ‘‘over a million sterling.” The opponents’ 
representatives offered to withdraw their opposition if the Council 
would apply for £150,000 only until the report of Mr. Abernethy 
was received. This offer was refused, and by the speech of Mr. 
Alderman Firshaw, in the Town Council, the opponents were told 
that Mr. Abernethy’s report was not to influence them—the Council 
—but that they were still to follow the advice of their own engi- 
neer. As the engineering operations so far have been distinguished, 
in our opinion, by some egregious blunders, Mr. Firshaw’s declara- 
tion left us no option but to oppose, before the Lords’ Committee, 
any extension of powers until Mr. Abernethy’s report is received. 

In this connection I may say that much of the work for which 
power is now applied for has been actually completed, and that 
the Council has incurred obligations to the amount of over 
£100,000 in excess of the borrowing powers granted by the Act of 
1883. The present ee therefore, is largely a ‘‘ white- 
washing application.” With respect to the figures, your article is 
in error in stating that “ Preston is to all intents and purposes 
officially bankrupt.” We are not yet in this plight. What the 
Local Government Board very ye A serted out is, that to grant 
powers to a municipal corporation to berrow for purposes not pro- 
perly coming within the scope of a municipal authority's duties, at 
a time when proper provision has not been made for sanitary and 
other purposes of the first importance, should only be after good 
and sufficient cause shown and the greatest caution exercised in 
making the grant. The Board evidently entertains the opinion 
that six times the assessable value of the borough are more exten- 
sive liabilities than a town of the size of Preston should be burdened 
with, in view of the further liabilities which will have to be incurred 
for sanitary and other purposes. You have, no doubt, inad- 
vertently overlooked the fact that the assessable value of the 
borough is the net estimated income for rating purposes, and 
is probably only about 4 per cent. of the capital value. In other 
words, the value of the property in Preston may be roughly esti- 
mated at over £8,000,000. The Corporation creditors therefore 
have ample security for their money; but it does not follow that 
the ratepayers will be wise to allow the Council to continue the 





suicidal policy of piling up debt in the vain hope of making 
Preston a seaport. Adding £718,494, the debt incurred for other 
than river and dock purposes, to the amount spent and proposed to 
be spent on the river and dock, nearly £1,200,000, would make the 
total debt amount to £2,000,000 nearly. Asa ‘‘shelter dock ” has 
already been named as a probable necessity at Lytham, as there is 
not the remotest probability of the amount put down in the pre- 
sent Parliamentary estimate for “dredging, Xc.,” being suflicient, 
and as sewerage and other necessary municipal duties will require 
large sums to be spent in the near future, the ‘‘ party of caution ” in 
the town have good reason to apprehend that the debt wili be nearer 
£3,000,000 than £2,000,000, unless Parliament can be induced to 
apply the brake to the municipal coach with a firm hand, 
*reston, March 26th. T. CouLTHaRD, 

[If our correspondent will read our article again he will see that 
we have not stated that the fresh demand is for over a million 
sterling. The fresh demand was for over a million sterling, and 
nothing but earnest opposition reduced this to £510,000; and Mr, 
Coulthard admits that that sum will not nearly suffice. Of course, 
we know that Preston is worth a great deal more than its rateable 
value, and we specially stated that it was ‘ officially” bankrupt. 
We never meant to imply that Preston was bankrupt in any other 
than this technical sense.—Eb, E.] 





HYDRAULIC BALANCE LIFTS. 

Sir,—Just one word in reply to Mr, Ellington’s letter respecting 
my seeking now, after the success of the system of hydraulic 
balance lifts has been proved, during several years, to establish a 
prior claim. As a fact, 1 gave him notice in November, 1882, 
of my patent of 1878. SAMUEL CHATWOOD, 

76, Newgate-street, London, March 28th. 








PUMPING MACHINERY AT THE ABOUKIR 
RECLAMATION WORKS. 


WE learn from the Xyyptian Gazette that the 8th of March 
having been fixed for the trial of the pumping machinery con- 
structed by Messrs, J. and H. Gwynne for the drainage of 
the Aboukir Lake, Mr. Grant and Mr. Gwynne issued _invita- 
tions toa number of gentlemen to witness the trial. The following 
among others accepted the invitation, and arrived by the morning 
train at the ‘‘ Aboukir reclamation works” station, on the Alexan- 
dria Rosetta Railway:—Messrs. Cornish, Cotterill, Dempster, 
Foster, Gallois, Hewat, Perry, Rapier, Western, Willcocks and 
Wilson. At the Aboukir lake station the party was welcomed by 
Mrs. Anderson, Miss Sheppard, Mr. Sheppard, Mr. Grant (junior) 
Mr. Anderson, Mr. Murdock and Mr. Gwynne. About two hours 
were spent in examining the splendid machinery constructed and 
erec by Mr. Gwynne. Messrs. Murdock and Templeton, of 
Mansourah, constructed the foundations, canals, &c., under the 
supervision of Mr. She , the reclamation company’s engineer. 
The machinery was set!n motion by Mrs. Anderson, and the final 
trials began at midday. An unfortunate accident to the delivery 
pipe under the railway caused a serious delay. While Mr. Mur- 
dock with a large gang of men was engaged in repairing the pipe 
the party adjourned to lunch in the fortress near the station, 
which bas been handed over by the Government to the company, 
and is now their country house. By this time the damage to the 
pipes was repaired and the pumps were set to work again. The 
tirst flow of water over the weir into the Mediterranean was greeted 
with hearty cheers from the whole party. The water rose fast, and 
the discharge channel was within some 6in. of the full suppiy, 
when the arrival of the return train from Rosetta compelled tho 
postponement of the trial. Thanking the hosts for a very pleasant 
day the party left for Alexandria. 

On the morning of the 9th the trials were begun again in the 
resence of Mr. Gwynne, Mr. Sheppard, Mr. Anderson, Mr, Grant 
junior), Mr. Willcocks and Mr. Murdock. The performance of 
both engines and pumps was highly satisfactory, and the gentlemen 
representing the company expressed their entire approval of the 
machinery and took it finally over from Mr. Gwynne. For tho 
benefit of those interested in machinery, the following facts sup- 
plied by Mr. W. Willcocks are inserted. 

The machinery consists of two 48in. centrifugal pumps of the 
“Invincible” type patented by Messrs J. and H. Gwynne, of Ham 
mersmith, London, fitted with both jet and surface condensers, driven 
by expansion engines, ‘There are four Galloway's patent boilers, 
but three only were used at the time of the experiment. It is to 
be noted that owing to the delay necessitated by a great part of the 
work being under the double line of railway, part of the pipes were 
incomplete, and the jet condensers only were used. When the 
measurements were taken it should be stated the tops of boilers 
and steampipes were without any covering, and that the machinery- 
had only done a few hours’ work, still there was nota sign of a 
warm bearing, every part working perfectly. The mean discharge 
from the two pumps working together was 440 tons per minute 
over the weir, plus leakage which could not be measured owing to 
the green masonry of the temporary discharge weir yielding in two 

laces. The discharge therefore per minute was 440 tons plus x. 
Mean lift 6°82ft. (7°18 maximum and 6°68 minimum); mean effective 

FP. H.P.), 203°7 plus x; consumption of coal per hour, 
302°26 kilogs.; consumption of coal per hour, per W.H.P., 
1°48 kilogs. minus x; number of revolutions, 70; mean pressure 
in boilers, 75 lb.; steam cut off at four-tenths; vacuum in 
condenser, 25in. (jet condenser working only); revolutions per 
minute, 70; indicated H.P. (both engines), 430; rates of effective 


8 
indicated H.P., 747 p, = 474 plus 2; coal consumed per I.H.P.= 
‘70 kilog. If the leakage be taken as 20 tons per minute, which is 
under and certainly not over the mark, the consumption of coal 


ees ee ee! 3 a 
per W.H.P. per hour = 1°413 kilog. Ratio, ThpP. = 500. 








LauncH oF H.M.S, Nitg.—At Pembroke Dock on Tuesday 
H.M.S. Nile was launched, She is built from the designs of 
Messrs. Barnes and Morgan, and represents the desire for fuller 
armoured protection than was secured in vessels of the Admiralty 
class. She is 345ft. long between the peptone. and 73ft. 
broad; ber load draught of water will be 27ft. forward and 28ft. 
aft; and when fully equipped for sea her displacement will be 
1194 tons. Her coal stowage is 900, which may be increased to 
1200 tons. Her armament consists of four 13}in, 67-ton breech- 
loading guns, six 36-pounder quick-firing guns, eight 6-pounder 
and ten 3-pounder Hotchkiss quick-firing guns; boat and other 
guns; and twenty-four Whitehead torpedoes. The turret guns 
fire a projectile weighing 12501b., with a powder charge of 630 lo., 
and train through an angle of 270 deg. e six 36-pounders will 
be mounted on the upper deck between the turrets, and the eight 
6-pounder Hotchkiss guns will all be fought from the spar deck ; 
but the 3-pounder guns will be distributed between the spar deck, 
bridge, stern ports, and military tops. There are eight to’ ° 
tubes, four above and four below the water. The vessel is fitted 
with twin screws, each to be driven by an independent set of triple- 
expansion engines, with three vertical cylinders, of the collective 
power of 6000-horse for each set. Fans driven by steam power 
are fitted for supplying forced draught to the boiler rooms, and 
the vessel, when under forced draught, is expected to attain 
12,000 indicated horse-power, which must be maintained at the 
official trial of the machinery for four consecutive hours. With 
this power a — of 164 knots is anticipated. She has a ram 
bow. The whole of the armour is steel-faced. Taken altogether, 


the Nile is not only the largest and costliest, but the best equip 
of our modern ironclads. : 
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AMERICAN ENGINEERING NEWS. 


The New York, Ontario, and Western Railroad Company is 
driving a tunnel, near Franklin, N.Y., through the divide between 
the valleys of the Delaware and Susquehanna rivers, for the pur- 
pose of avoiding the present ‘‘ zig-zag” or succession of reverse 
curves Which are required for overcoming the heavy grades on the 
eastern slope of the mountains. The new lire will have a maxi- 
mum grade of 75ft. per mile, as against 104ft. per mile on the 
present line. The tunnel was proposed about two years ago, and 
plans and specifications were prepared, but work has only 
recently been commenced. The tunnel will be about 1500ft. long, 
and about 150ft. below the summit of the divide; the estimated 
cost is 500,000 dols. 

The Pennsylvania Railroad Company will add twenty-five new 
locomotives to its present stock this year, and will purchase a con- 
siderable amount of rolling stock, mostly freight cars, Contracts 
have been awarded for 3000 Gondola cars, of 25 tons capacity, for 
carrying coal on the lines east of Pittsburg; and for 2 box 
freight cars for the western lines. Other contracts will be awarded 
as fast as necessary. The company proposes to expend about 
2,000,000 dols, for new equipment during the present year. 

Interlocking.—There is a general movement to extend the inter- 
locking system, and other refinements of track and signal equip- 
ment, on the most a trunk lines. The Michigan Central 
Railroad Company will put in interlocking switches on the Canadian 
division at the London and Port Stanley crossing in St. Thomas, 
Ontario, at the Erie and Huron junction crossing, and at the 
Grand Trunk crossings at Port Dover, Cornfield, Yarmouth, and 
Welland. 

Irrigation in Colorado. — In February, Governor Adams, of 
Colorado, was petitioned to call a State convention for the purpose 
of considering the question of the conservation of the public waters 
of the State by a system of reservoirs, thereby increasing the 
available water supply for reclaiming the arid lands. The Governor 
accordingly called a convention, which was held March 15th, and 
which was composed of five delegates from each water district, 
having a water commissioner and five delegates from each county 
having water districts without commissioners. The establishment 
of a system of reservoirs, together with other methods for irrigating 
the arid lands of Colorado, were considered. There has not been 
time yet to get any reports here of the proceedings, but the results 
of the convention should be very interesting and important, being 
held in a State where irrigation has been carried to such an extent. 

Towage on canals.—A method of cable towing for canals has been 
devised, and a Bill is now before the New York State Legislature 
to permit the parties interested to erect an experimental section, 
not over five miles long, over any canal in the State. If the experi- 
ment proves satisfactory the company is to be permitted to 
construct its system along all the canals of the State, and to operate 
the same for towing boats. The system is for a cable suspended 
over the canal, and its operation must not obstruct the navigation 
of the canals or the present system of towing. The construction is 
. be under the supervision of the State Superintendent of Public 

Yorks, 

Water supply for Callao, Peru.—Information has just been 
received here that proposals will be advertised for in America for 
establishing a water supply and drainage at Callao, the principal 
port of Peru. The present supply is from the Rimac river. It is 
props sed that a company be formed to build and operate the water- 
works, the city turning over to it the present pipes and giving the 
right to lay mains through the streets, and supply water for fifty 
years, and the company supplying water free for the public build- 
ing and for fire purposes, It is a little doubtful whether there will 
be any very eager competition for this contract among American 
contractors, as Peru is not looked upon as a favourable field for 
investment or contracts, 

The salt beds of New York.—The product of the salt reservation 
at Syracuse, N.Y., for 1887, was 5,695,797 bushels, and there was 
a deficit of 3500dols. The average output has been 7,000,000 
bushels per year, and this deficiency is a serious matter, especially 
as it appears to be not merely temporary. It is due partly to the 
decreasing strength of the brine, partly to the fact that salt in 
Michigan is produced at less cost for fuel, and partly to the fact 
that the mining of salt is now practicable in other counties of the 
State. At the Syracuse reservation there are five groups of wells, 
but only about 75 per cent. of the total number are available. The 
average income to the State for forty years has been about 
18, dols., and last year the reduction in revenue was 4059°60 
dols. Two wells driven 1600ft. and 2000ft. failed to strike rock 
salt, but the Legislature is asked to appropriate funds for new 
wells, The salt beds of western New York are about 120 miles 
east and west by forty to fifty miles north and south; the area of 
the district is about 5000 square miles, and the beds average 40ft. 
in thickness, 

The Brooklyn Bridge traffic.—The board of experts appointed to 
report to the —_ trustees on the enlargement of the traffic 
facilities of the bridge have submitted their report. They recom- 
mend the adoption of the ‘circulating system,” and substantially 
endorse a scheme presented by an engineer who has given much 
attention to this question, This system provides for connecting 
the two tracks at each terminal by a curve or loop of 90ft. radius, 
the platforms being on this curve, and the trains running continu- 
ously round and round without any switching. The plans pre- 
sented provide for trains of eighteen cars each, at a headway of 
two minutes twenty seconds ; and an upper storey track can be 
placed over the bg one in future for the accommodation of 
through trains for the elevated railroads; while in the distant 
future, when these facilities may be insufficient, a track can be 
built over each of the roadways. It is proposed that the cars shall 
have no platforms, but have a door in the middle of one side for 
the entering platform, and a door at each end of the other side 
for the outgoing platform. There would be a grip car at the head 
of each train, or perhaps one at each end, controlling cable grips 
on each car, thus doing away with the present system of having a 
gripman on each car. The plan includes a handsome terminal 
station at each end, with ample accommodation for passengers, 
elevated railroad trains, and street cars, all under the same roof 
with the bridge trains. The present capacity of the bridge rail- 
road, with its three-car trains, is overtaxed during the busy hours 
of every morning and evening ; the cars being packed like sardine 
boxes. The traffic is constantly and steadily increasing, and some 
immediate relief is needed. ; 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

SINCE last report the ironworks have been getting through as much 

business as possible in anticipation of the week’s suspension, which 

will commence on Saturday for the holidays. Makers have desired 
to get through all pressing contracts before the holida ys commence, 
so as to avoid inconvenience to customers as much as possible. 

There has not arrived any large number of new orders since last 

week, for buyers mostly postpone operations until the quarterly 

meetings. These are fixed for the 11th and 12th April. 

The character of the quarterly meetings is not expected to be 
very active in any department, nor are prices likely to show much 
change. eee pars with the quarterly meetings which opened the 
year, a decided quietening down is anticipated. Yet the meetings 
are likely to be interesting, as probably indicating the position of 
merchants as regards ~~ orders. Whether merchants have 
much export business in hand to place when the Baltic ports are 
open is at present uncertain. 

Manufactured ironmasters are making the best of the slower tone 
of the market, and are supporting prices as far as possible, The 





continued winter weather has much to do in accounting for the 
lessened activity. When settled spring sets in better things may 
be fairly expected. 

The bar trade cannot be reported in a satisfactory condition, 
whether as regards best or common sorts. Orders are not sufficient 
to keep the mills well engaged, though the demand from the 
colonies and South America is looking rather better. Merchant 
orders for local consumption remain small, merchants explaining 
that the current demand from blacksmiths and other local users is 
restricted. Best bars are without alteration at £7 for best, and £6 
for medium sorts, while merchant and common qualities range from 
£5 10s. down to £5, and occasionally £4 17s. Horseshoe bars 
are £5 5s. The £7 basis for best bars has now been maintained 
for first two years, and it is not likely that at the quarterly meetings 
any alteration will be made. . 

The sheet makers have less to say about the quietness in demand 
than any other producers, since they have most forward orders on 
their books. 

In the pig iron market negotiations are being conducted b 
consumers, previous to the quarterly meetings, for their quarter's 
supplies, ‘The contracts which buyers are giving out are not large, 
still some orders of 1000 to 2000 ton lots are changing hands. 
Sellers have to enter the market at sensibly lower prices than 
ruled on the occasion of contracts three months ago. But the 
improved condition of pigs in Glasgow and Middlesbrough is 
slightly assisting sellers to get more than the minimum rates which 
some buyers would otherwise enforce. Derbyshires are quoted at 
38s. delivered, Lincolnsbires at 40s., Staffordshire part mines at 
39s. to 40s., and Staffordshire cinder pigs at 30s. to 31s. 3d. 

Hematites are tame at 53s. for best West Coast sorts, delivered 
here. Supplies of hematites and of manufactured steel from some 
districts of South Wales are being checked through a “2 gemma 
of the water famine difficulty at certain of the Welsh works. 

Three additional furnaces have lately been re-lighted. Messrs. 
Bradley, of Cappontield Furnaves, Bilston, have blown in a fur- 
nace for making part-mine iron, which sells largely among sheet 
manufacturers; and Messrs, George and R, Thomas, of Walsall, 
have re-started a furnace for making best all-mine hot-air Stafford- 
shire pigs. The third furnace re-started is at the works of the 
Lilleshall Iron Company, an who do a large trade among 
the bar, sheet, and hoop manufacturers in South Staffordshire. 

The extra blast furnace put to work by the Lilleshall Company 
is a large 70ft. one, of the most modern type, for the purpose of 
augmenting the production of basic steel, in the delivery of which 
they have not of late been able to supply customers’ wants at a 
sufficient rate. 

The Lilleshall Company’s steel works are now worked wholly 
with metal taken direct from the blast furnaces. ‘The same firm 
has experienced such a demand for steel for rolling down into 
wire that they have had to decline, or accept orders to a limited 
extent only, while the pressure of requirements for other branches 
of trade has been great. 

The ironworkers as a body seem to have allowed the question of 
an advance in wages, for which they determined to give notice, to 
subside for the present, No further steps seem to have been taken 
in the matter beyond the resolution passed by the men, and no 
notice has been received by the masters’ secretary to the Wages 
Board. The men are wise in permitting the mattertorest. There 
is no sort of improvement ip trade which would justify any advance. 
Yet the ironworkers of the Walsall district have just held a 
meeting, and have decided to take steps for obtaining an advance 
in wages. 

Ata meeting of the South Staffordshire Institute of Iron and 
Steel Works’ ence held at Dudley on Saturday, a valuable 

aper on ‘* Keep’s Tests for Foundry Iron,” prepared by Mr. W. J. 
‘eep, C.E., of the Detroit Stove Foundry Company, Michigan, 
U.S.A., was read by Mr. Thos. Turner, A.R.S.M., Mason College, 
Birmingham. The lecturer referred to the desirability of having 
some recognised methods of ascertaining the mechanical charac- 
teristics of metals, so as to establish a common language to use 
when speaking of the qualities of foundry iron. One of the 
simplest, yet most complete and economical, systems at present in 
use was that invented by Mr. W. J. Keep. The apparatus included 
furnace, transverse and impact machines, recorder, and Turner’s 
hardness test. The apparatus had been in use for upwards of two 
years at the Michigan Stove Company’s works, and by its use the 
quality of their 70 tons daily of castings had been kept regular. 

Machinery orders are coming forward at the present time in 
good numbers from the South American markets, alike on the east 
and west coasts of that continent. Indeed, South America may 
now be considered one of the foremost machinery buyers, and 
prospects are still on the improve concerning the market. 

Local crane builders note with satisfaction that information has 
been received at the Foreign-office from her Majesty’s Consul at 
Cadiz that the Board of Works of the river Guadalquiver and 
Port of Seville is requiring sixteen cranes for use at the port, two 
of which are to be strong enough to raise 10 tons each, and four 
5 tons each. The 26th April is the last date for sending in tenders. 

The nut and bolt makers of Darlaston, who have asked for an 
advance of 5 per cent. in wages, have protested against the 
‘silent contempt” with which the employers have treated this 
application, and have decided to appoint a deputation to meet the 
employers with reference to the dispute. 

At the annual meeting of the Birmingham Chamber of Commerce 
—the chairman, Mr. H. W. Elliott, replied to the objections of 
the Ship Canal Inquiry Committee of the Town Council in declining 
to approve of the Severn Canal scheme. Without some arrange- 
ment of this kind additional works, he said, could not be expected 
to be erected in or about Birmingham, ana it was a question 
whether many of those in progress would not be brought to a close 
and transported to the sea coast. Mr. Elliott admitted that the 
commercial community were not entitled to demand from the 
authorities any official assistance towards the completion of the 
costly scheme for better canal communication between London and 
Birmingham, but he hoped that the chamber would not rest satis- 
fied until they had carried out the smaller scheme of widening the 
canal between Birmingham and Worcester. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 


Manchester,—With the holidays and the close of the quarter 
there is naturally a temporary luil in business generally, but so far 
as prices are concerned a fairly steady tone is being maintained. 
There is still a more or less hopeful undertone with regard to the 
future, and although, as | reported last week, the results of the 
first three months of the year have been discouraging, there is a 
disposition to look forward to the realisation of better trade. This 
is indicated by the fact that makers show no great anxiety to 
commit themselves very far forward at the present low prices, and 
although buyers, on the other hand, show no eagerness to take 
advantage of the low rates now current, this is not always a proof 
of an absence of actual requirements. In many of the large iron- 
using branches of industry there is unquestionably more work 
stirring, and any indication of an upward movement would no 
doubt bring out a considerable number of orders which, as usual, 
are held back so long as there is any indication of weakness in the 
market. For the present, however, it is difficult to arrive at any 
really accurate conclusion as to the immediate prospects of trade, 
and all that can be just now said is that all through a more or less 
— tone prevails, 

here was only an inactive iron market at Manchester on Tues- 
day, with very little doing to really test prices, In one or two 
inst where busi was put through it was at a little below 
makers’ quoted rates, whilst in other cases a rather firmer tone 
seemed to prevail. Makers of Lancashire pigiron still quote about 
39s, 6d. to 40s., less 24, for forge and foundry delivered equal to 
Manchester; but they are doing no business of any importance at 








these figures. In district brands one or two transactions are 
reported; Lincolnshire foundry iron having been sold at about 
37s. 6d., less 24, delivered equal to Manchester, with forge qualities 
to be got at 6d. to 9d. under this figure, which is slightly below 
makers’ quotations, these being about 37s, to 38s., less 24, delivered. 
pee foundry at the quoted price of 42s. 6d., less 24 for 
foundry qualities, delivered equal to Manchester, remains practically 
out of the market. Nothing under 40s. 4d., net cash, is quoted for 

ood-named foundry brands of Middlesbrough delivered equal to 

anchester, whilst 6d. to 1s. more is being asked in some cases, 
Makers of Scotch iron show more firmness in holding to their 
quoted rates, and are not inclined to entertain offers which a short 
time since would have been accepted. In the hematite trade there 
is still very little doing, but some business is reported at 51s, 6d., 
less 24, for good foundry qualities delivered in the Manchester 
district. Makers of steel plates for boiler purposes are firm at £8 
per ton for deliveries into the Manchester district, but there are 
still some cheap second-hand lots in the market. There is only a 
very small weight of new business coming forward in the finished 
iron trade, but in some quarters a feeling of confidence with 
respect to the future is prevalent, and a fairly active shipping 
season is being looked forward to. For prompt specification, how- 
ever, makers are getting more anxious to secure orders, and 
although £5 2s, 6d. is the minimum quoted price for bars delivered 
in the Manchester district, a little under this figure is being taken; 
hoops do not average above £5 5s. and sheets £6 15s. per ton, 
delivered in the Manchester district. 

The reports as to the condition of the engineering branches of 
industry which I receive from the employers, on the one hand, and 
the representatives of the workmen’s organisations on the other, 
are conflicting. Although it is generally admitted that in most 
branches of industry there is a fair quantity of work in hand, it 
does not amount to really general activity, and so far as the prices 
which engineers have to take are concerned, they are in no better 
position whatever. The general tone of the reports received from 
the various districts connected with the engineering trades union 
societies are, however, decidedly of a more encouraging character, 
and the representatives of the mer profess to have knowledge that 
a very fair number of new orders are coming forward in nearly all 
departments. The stationary engine building trade is reported to 
be well supplied with work. The same may be said with regard to 
boilermakers and machinists. Machine tool makers are also said 
to be getting busier, and in general engineering work trade is much 
better. The Steam Engine Makers’ Society, which is more favour- 
ably situated with regard to the unemployed members than some of 
the larger organisations, reports a very considerable decrease since 
the commencement of the year in the number of men receiving out- 
of-work support; taking the society all through, there are not at 
present more than 1} per cent. of the members on the books in 
receipt of donation benefit, and in most of the important industrial 
centres of Lancashire, such as Manchester, Salford, Bolton, 
Wigan, Oldham, and Rochdale, the donation books are practically 
clear of unemployed. In other societies, however, although there 
has been a decrease in the number of unemployed, it has not been 
to any very large extent, and the Amalgamated Society of Engi- 
neers has still on its books a considerable number of men who went 
out on strike in Bolton, whilst the closing of two important works 
in Manchester—that of Sharp, Stewart, and Co.’s and the 
Lancashire and Yorkshire Railway locomotive shop—has also 
thrown a large number of members on the books for out-of-work 
support. 

in connection with the announcement I made last week of the 
disposal of Messrs, Sharp, Stewart, and Co.’s injector business to 
the Patent Exhaust Steam Injector Co., I am informed that 
another Manchester firm, Messrs. Holden and Brooke, have secured 
the services of the injector manager, foreman, and some of the best 
workmen recently employed by Messrs. Sharp, Stewart, and Co., 
and are manufacturing duplicates of the Giffard, Atlas, Friedman’s, 
and other injectors, recently made by Messrs. Sharp, Stewart, and 
Co., in addition to their well-known patent exhaust steam, patent 
influx automatic, and other injectors. 

There is still a steady demand for all descriptions of fuel, except 
the lower qualities of slack, which continue more or less a drug in 
the market, but in anticipation of the inevitable slackening off in 
trade which must follow the break up of the present severe weather, 
the leading colliery proprietors of this district have decided to 
reduce prices at the close of the present month. The reduction, 
which will practically bring them back to the position they occupied 
before the advance made at the beginning of the year, will amount 
to 10d. per ton on the delivered price for house fire coals to con- 
sumers in the Manchester and Salford district, 10d. per ton on best 
coal, and 5d. per ton on common house coal at the Manchester and 
Salford wharves, and 5d. to 10d. per ton on the pit prices accord- 
ing to district. Steam and forge coals will be reduced 5d. per ton 
delivered, and at the pits and wharves, and a similar reduction 
will be made on burgy, but the price of slack remains unchanged. 
This downward movement in prices will be followed by a reduction 
in the wages of the colliers and day men equal to about 10 per 
cent., which will also bring them back to the level at which they 
stood in December last. 

Barrow.—Very brief holidays will be observed at Barrow this 
Easter in the iron and steel trades, as makers are so busy and have 
so many pressing delivery engagements. The declining position of 
the iron and steel trades which has been noticed during the past 
few weeks bas at last given place to a more active market. 
Makers of pig iron experience a better demand for Bessemer iron, 
and have been able to put up their price 9d. per ton, the quota- 
tion this week being tor mixed parcels 43s, dd. net, f.o.b. In 
ordinary hematite, foundry, and forge qualities there is a steady 
trade doing at about 42s. per ton, and that in commoner qualities 
at 41s. The production of the district is maintained, and dihough 
stocks still remain large—not in hands of makers, but in the 
hands of dealers and speculators—the outlook is considered cheer- 
ful in view of the large and growing consumption on the part of 
steel makers and the increase of business from spring and 
shipping orders. The steel trade is in a better position 
this week, and prices have moved upwards in sympathy 
with those of pig iron. There is a steady tone in the rail 
trade and a good demand. Heavy sections are quoted at £4 per 
ton net, f.o.b., and light sections up to £4 5s. A better demand 
has set in for steel shipbnilding material, and makers are again 
quoting £7 for plates and £6 10s. for angles net, f.o.b. Billets are 
tirmer at £3 18s. 9d., and a good trade is doing in bars, In the 
shipbuilding trade there is a steady but slow improvement. The 
directors of the Naval Construction and Armaments Company, 
including Lord Hartington, chairman, Lord Brassey, Mr. Norden- 
felt and others, paid their first official visit to Barrow this week, 
and it is expected the result of their meeting will be the commence- 
ment of some very important contracts. The company have secured 
during the week the order for a new steamer the duplicate of the 
Como, built by the Barrow Shipbuilding Company. This is the 
second duplicate order of this steamer booked by the new company. 
Shipbuilders are better employed at Whitehaven, where three 
sailing ships are on the slips. Lron ore is quieter in tone, but prices 
are rather better, 9s. to lls. per ton net at mines. Shipping is 
fairly employed. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Two of our leading local companies have held their annual meet- 
ing of shareholders this week—Messrs. Charles Cammell and Co., 
Cyclops Steel and Iron Works, and Messrs. Wm. Jessop and Sons, 
Brightside Works. The substance of their reports has already 
appeared in THE ENGINEER. They both show distinct improve- 
ment on the working of the previous year. Messrs. Cammell and 

‘o, declare similar dividends, 5 per cent.—the full amount—on the 


preference shares, and 74 per cent. on the ordinary shares; but 
they put £50,000 to reserve, and carry forward over £43,000. Sir 
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Henry Watson, J.P., D.L., took his seat as chairman in succession | ticularly noticeable in the ore trade between Bilbao and the north- 


to the late Mr. Thomas Vickers, of Manchester, and Mr. Alexander 
Wilson, managing director, as vice-chairman. Of course, the 
report and balance-sheet were adopted. At Messrs. roe 
meeting, Mr. Wm. Jessop presided as chairman, to which office the 
directors appointed him on the death of his father, Mr. Thomas 
Jessop, J.P. The dividend for the year was 6 per cent., which 
was 1 per cent. more than for 1886. In addition to their well- 
known speciality in steel for pens, Messrs, Jessop have greatly 
developed their shipbuilding specialities, such as stern posts, 
rudders, rams, brackets, propeller blades, &c., several of their 
heavy marine castings weighing up to 25 tons. 

The new forging press, for which Messrs. Cammell and Co, 
erected, at Grimesthorpe, a great building, which has been called 
““Cammell’s Cathedral,” is just on the point of completion, and 
may be at work ere this is printed. It has a capacity of 5000 tons, 
and is the last of the great extensions commenced in Sheffield in 
1885 to meet the increasing requirements of the Government. It 
is estimated that these forging presses—which are for the manipu- 
lation of huge ingots of steel for military and marine —_ 
have, with their necessary appliances, cost upwards of £300,000, of 
this amount Messrs. Cammell and Co.’s share has not been less than 
£100,000. Of course steam hammers are not altogether discarded. 
For some cay ee they are preferred to the presses, but for the 
larger works there is no doubt that the press will be more effective, 
and Herr Krupp, when in Sheffield a week or two ago, was so con- 
vinced of this that he ordered one on the spot. His press will be 
similar to that in operation at Messrs, John Brown Uo,’s Atlas Steel 
and Iron Works. 

The cutlery trade is again somewhat quiet on home account, the 
exception being Ireland, where business continues steadily to im- 

rove. This applies with special force to the northern districts ; 

ut it is not confined to that quarter, there being more activity 
shown in nearly every Irish district, not excluding Cork and the West. 
Manufacturers and merchants report also that payments are made 
with more promptness. In the United States the demand for the 
higher es of cutlery is well maintained, particularly for carvers. 
The Americans take an extraordinary quantity of carvers. The 
explanation is simple enough. In the States the customer is not so 
particular about the class of his table cutlery. Everything, even 
eating, is done in a hurry over there ; the meat is more torn apart 
than cut, and the table knife is therefore of less consequence in 
sharpness; but when it comes to carving a ‘‘tool” is required. 
The meat must be cut, hence the great quantities of Rodgers’ and 
other high-class carvers sent out to the States. 

From Australia the Sheffield representatives write home that 
the people have been so busy “‘ jubilating” they have let business 
“slide.” The Australian, like the American, likes to do one thing 
at a time, and to do it well. The Queen’s Jubilee called for 
rejoicing, and he rejoiced. He will now cease making merry and 
turn to trade. The heavy orders which were anticipated in the 
middle and end of last year will probably now come to hand. 

For the Indian market it has been impossible to supply razors 
fast enough. Many of the razor blades are ground at the little 
‘* wheels ” in the country, where the motive power is water. The 
prolonged drought dried up the springs, the rivulets were waterless, 
and the wheels idle. One large firm report that they have lost 
thousands of pounds’ worth of orders for the Indian market in 
consequence of the drought. 

The small-pox insurance fund, which was established in the 
different manufactories and workshops, has proved a great factor 
in limiting the disease, which, Iam glad to state, has now greatly 
diminished. The returns every week get more cheerful. Much is 
due to the good sense of the workmen, who have subscribed freely 
to the fund to keep those affected at home. In some quarters the 
cleverest workmen have practically made their own terms. In one 
case an exceptionally skilful cutler, in whose house small-pox had 
occurred, was told he must stay away from the works. ‘“ Well, if 
I do,” he replied, “I'll want £6 a-week. We can’t do with less,” 
and he had to get it—the employers making up the balance. So, 
we see, skill in the craft still counts in cash. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE Cleveland pig iron trade continues in an exceedingly lifeless 
condition, neither buyers nor sellers caring to commit themselves 
for any but small quantities. Merchants, however, as well as 
makers, think that their prospects will brighten shortly, and that 
they will do a brisker trade, and at improved prices, so soon as the 
wintry weather has come to an end and the shipping season has 
fairly commenced. No. 3 g.m.b., for prompt delivery, is now 
quoted at 31s. 6d. per ton, and that price is the one paid for all 
business done. For delivery over the second quarter of the 
present year 32s. is offered by consumers, but no sellers can be 
found to accept that figure. Forge iron is somewhat scarce, the 
current price being 31s. per ton, or 3d. more than it was at the 
beginning of last week. Makers will not accept the above, which 
may be taken as merchants’ prices ; they contend that they are 
not sufficient to cover the cost of production. 

Warrants are somewhat firmer. The price now is 32s. per ton, 
as against 31s. 6d. a week ago. 

The stock of pig iron in Connal and Co.’s Middlesbrough store 
continues steadily to decrease. The quantity held on Monday last 
was 322,326 tons, being a reduction of 5447 tons for the week. At 
Glasgow the production appears to be greatly in excess of the con- 
sumption, inasmuch as more than 100,000 tons were put into stock 
during last year. 

With improved weather shipments are increasing, an average per 
day of nearly 4000 tons of pig iron having been shipped during the 
past week. The total quantities exported between the 1st and the 
24th inst. was 54,466 tons of pig iron and of finished iron and steel 
23,478 tons. 

The demand for finished iron continues good, but there is no 
change in prices. Steel plate makers are exceedingly busy, and 
consequently firm in their quotations, 

The bi-monthly statistical return for the North of England 
manufactured iron trade was issued on Saturday last for the first 
two months of the present year. It has more than usual interest 
this time, inasmuch as the workmen have been under the impres- 
sion that it would show such an advance in quantities and prices 
as would justify them in demanding higher wages. There has also 
been much talk of late to the effect that the demand for iron, as 
opposed to steel, is again in the ascendant, owing to the greater 
liability of the latter material to suffer from corrosion, as well as 
its higher market value. Mr. Waterhouse’s report tends to upset 
all surmises of this kind. The total finished iron bweleet te 
January and February was only 46,740 tons against 49,819 tons in the 
previous two months. Thisis equivalent toa diminution of over 6 per 
cent. The decreased output is almost entirely in the item of plates. 

The production of bars has increased, and that of angles 
remained the same. The prices realised differ also from what was 
expected. The average net selling price of plates has risen by 
2s. 7d. per ton, whereas that of bars has fallen 2s. 7d., angles 
remaining very nearly at the same price as before. The increase 
in the output of bars is 1219 tons, and the decrease in the output 
of plates 4225 tons. This latter is partly due to several break 
downs which have occurred at the plate mills since the beginning 
of the year, and is quite sufficient to account for the rise in 
realised price, without any increase in the demand. On the other 
hand, it appears that the increase of 1219 tons in the output of 
bars was sufficient to pull down the price 2s, 7d. per ton. Weigh- 
ing and interpreting all these facts, one is driven to the conclusion 
that there is no real increase in the d d for finished iron, and 
that such rises in price as have taken place are due to temporary 
and accidental circumstances, and cannot be looked upon as per- 
manent, 

The freight market seems to be again on the rise. This is par- 








eastern ports; 5s, 9d. is the sum which is at present paid between 
that port and Middlesbrough. The Danube is said to be clear of 
ice, and very soon the Baltic ports will be again open, which will 
lead to a considerable increase in the employment of steamers. 

Last year seems to have been on the whole a good one for ship- 
owners. Most of the well-managed steamers, of modern type, 
have paid at the rate of 10 per cent. and upwards on their cost, 

rovided they were built within the last few years. Good vessels 
fately bought second-hand at cheap prices have earned profits as 
high as 30 r cent. on the — invested. Thore are now very 
few vessels laid up in the Northern rivers. 

The three cruisers which have been recently built by Messrs. Sir 
W. G. Armstrong, Mitchell, and Co., at Low Walker, for the Chinese 
Government, left the Tyne for the China seas on Saturday last. 
Their names are Chuen Tiav, Lekin, and Kaipau. It is said that 
their future occupation is likely to be to cruise up and down the 
coast with a view to prevent smuggling in the opium trade. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE was a marked improvement in the tone of the iron market 
towards the close of the past week, in consequence of reports to 
the effect that increased inquiries were coming to hand from abroad. 
The improved position of the Cleveland market also helped to 
impart a somewhat more cheerful feeling. This week, however, 
the market has again been languid. The very inclement weather 
has begun to tell seriously upon the movements of traffic, and to 
interfere with business generally, and the rapid rate at which 
stocks of pig iron are accumulating in the public stores has excited 
a flattening influence, especially as the output has been increasing. 
Two additional furnaces have been put in blast, one on basic iron 
at the Glengarnock works, and the other on ordinary pigs at Shotts, 
There is now a total of eighty-seven furnaces blowing in Scotland, 
compared with seventy-five at this date last year. The past week's 
pig iron shipments have been small, amounting to only 5491 tons, 
against 6423 in the same week of 1887. 

The market values of makers’ pig iron are as follows:—Gart- 
sherrie, f.o.b. at Glasgow, per ton, No. 1, 45s. ; No. 3, 41s. 6d. ; 
Coltness, 48s. and 42s,; Langloan, 46s. and 42s. ; Summerlee, 48s, 
and 42s.; Calder 47s. and 4ls.; Carnbroe, 41s. and 39s.; Clyde, 
44s, 6d. and 403. 6d.; Monkland, 40s. 6d. and 38s. 6d.; Govan, at 
Broomielaw, 40s. and 38s. 6d.; Shotts, at Leith, 46s. and 44s. 6d.; 
Carron, at Grangemouth, 50s. and 43s.; Glengarnock, at Ardrossan, 
44s, 6d. and 40s.; Eglinton, 39s. 6d. and 37s. 6d.; Dalmellington, 
40s, 6d. and 38s. 6d. 

The malleable iron and steel trades keep very busy, and the 
prices quoted last week in both these departments are fully 
maintained. 

There is a steady demand for iron and steel manufactured goods 
from abroad. In the past weok locomotives to the value of £8000 
were shipped from Glasgow to Bombay and £7500 for Tientsin ; 
machinery of different kinds, but for the most part sugar crushing 
plant, was despatched ; steel goods, £3050; and general iron manu- 
factures, £35,000. 

The coal trede of Fifeshire has not yet recovered from the effects 
of the recent strike and lock-out of colliers. Shipping orders which 
would have gone there if there had been no stoppage of work have 
been lost, and the recovery is but slow on this account, and also 
because of the opening of the navigation in the Baltic and else- 
where being delayed to this late per.od of the season. A new pit 
is being opened in the Leven district and another at Kinglassie, in 
the west of Fife. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE coal trade has been a busy one, and exports large from al 
the ports. The total of foreign export from Cardiff alone was 
slightly over 100,000 tons, one of the greatest known. Prices have 
been accord ngly firm, with a tendency to rise. In fact, for any 
acceleration in despatch the highest quotations, and sometimes 3d. 
a ton more, are readily obtained. Best steam commands 9s. 6d. 
House varieties and small remain at last week’s quotations. In 
another wee or so the pressure may be expected to lessen in this 
class of coal. 

The imprctement in the coal trade is shown by the increased 
rateable vali e of the coal districts. Aberdare has been increased 
to £5930 10s., and Merthyr parish, £4729 2s. 6d. Gellygaer parish, 
on the other hand, has fallen off, several collieries having been 
worked out. These levels, or shallow sinkings, are now constantly 
running out, and will continue, but eventually the deeper seams 
will be certainly worked. There was a meeting of the sliding scale 
committee at Cardiff on Saturday last, with regard to the special 
rules, when 63 and 79, affecting stowage, 151—banksmen—and 162 
—hitchers—were objected to. This has been followed by various 
meetings in the district and at Merthyr on Monday, and another at 
Newport under the presidency of Mr. Colquhoun, which was 
adjourned to a later day. 

A dispute has arisen at the new colliery at Cilfynydd, the Albion, 
and eighteen of the hauliers last Wednesday refused to go to work. 
In each case a summons has been issued for breach of contract. 
The Plymouth, Cyfarthfa, and Aberdare colliers have entered a 
protest against the tax of 1s. 1d. on coal for London, and a deputa- 
tion is to wait upon Lord Salisbury on the subject. It is contended 
by the Welsh colliers that this tax is really all borne by themselves, 
and that it really means an abatement of wages to the extent of 
8 per cent. 

It is pleaded that, in addition to the Rhondda coalfields, the great 
tract lying between Treherbert and Maesteg will be a feeder to the 
new dock, but there is Portcawl already, and the Swansea and 
Rhondda line, if 1am not much mistaken, will be an important 
item of opposition. A steamer comes into Swansea for Rhondda 
coal, and is sent away laden by the swift running mineral trains by 
the time it would have reached Barry or Cardiff. 

It is felt that the opening of Barry Docks, and the Swansea and 
Rhondda, will be a critical time for Cardiff. What is urgently 
needed to counteract is a line to the virgin coal districts of 
Monmouthshire. 

I have not much to chronicle in the way of the rail trade. Most 
of the steel make seen on railways now is tin bar, and of this there 
is a steady yield and rapid consumption. In the case of rails there 
are more foreign ores coming in than of rails going out. The only 
sign of firmness is price, and one reason for this is that ironmasters 
have gone as low as they can, and it is impossible to accept less. 
Rails, bars, and blooms, are the same as in last week’s market 
quotations, At Panteg steel works a number of men have been 
paid off. Ebbw Vale has been getting in large quantities of foreign 
ore this week. Aberdare tin-plate works have had a substantial 
abatement on their rateable value. 

In tin-plate Swansea last week shipped 57,072 boxes, and as the 
make was only 39,150, this led to a run on stock, which is much 
lower than at this time last year. There is not much complaint 
about business. ‘he principal makers are well booked for another 
month, and prices are tolerably firm. Cokes, 13s, 6d.; ers, 
13s. 9d. to 14s.; Siemens, 14s. 3d. to 14s. 6d. 

There is little forward business done, as the tin outlook 
continues doubtful, and any day would-be buyers say the tin 
ring may break up and lead to a changed market. 

Swansea imported 757 tons pig iron, 407 tons of tin bars, and 329 
tons steel billets last week. The tin-plate workers at Abertillery, 
Nantyglo, and other Monmouthskire districts are also busy. 

In coal exports Swansea figured less conspicuously than the 
other ports, but a fair amount of business is being done, and the 
chief hindrance is the constant succession of storms. 

A contention is going on at Cardiff respecting the cost of dis- 





charging foreign ore. It is stated that a shipowner is only paid 
4s, 6d. per ton for carriage of ore from Bilbao to Cardiff, an pays 
ls, por ton if discharged at night. 

Two or three orders for high-class steamers have been given out 
by Cardiff shipowners lately. 

The Rhondda and Swansea Railway Company is showing that 
it is getting in a state of readiness by advertising for carriages, 
wagons, and trucks, 

A sale by tender of a quantity of colliery plant at Hendreforgan 
is announced, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

NEITHER the cessation of labour at most works and factories of 
the empire on the day of the funeral of the late Emperor, and 
again on the “— appointed for mourning services in the several 
churches, nor the interruption of all outdoor work, and construc- 
tion, and land traffic through the unusually deep snow and severe 
cold, have had more than a transitory effect on the iron markets 
of the country, which are, on the whole, still in a satisfactory con- 
dition. The demand keeps tolerably good and steady, and 
the convention prices are firmly maintained. In Silesia pig 
iron is being sold as fast as made, and the tendency of 
the manufactured iron market is very firm. For good 
brands of pig the prices are inclined to rise. Foundry stands 
at M. 56, 57, and 58 for the three Nos. and forge 51 to 54 p.t. 
Where there is no competition, bar iron is noted 140 to 14250, 
girders 155, and plates 160 to 165 p.t. In Belgium pig iron is 
very scarce, while the prices of finished iron are weak, being 
moderately firm at 120f. p.t. With the exception of that of Paris, 
the other iron markets of France have a tendency to firmness, and 
the works are well employed. Merchant bars are noted 145f, and 
girders 135f. Ysa Since the South-west group of works, which are 
the chief girder rollers of this country, raised the price of this 
article M. 2, the list price has become M. 108 p.t. at the works 
on the Saar and Moselle. These works, some of the oldest, 
largest, and wealthiest, are in combination, while the Lorraine 
Iron Company, also a la works, declined to join in it. 
Thereupon the former declared war upon the latter, which, 
menaced as it was, has succumbed and last week joined the con- 
vention. It had no other choice, for the combination put pressure 
on the buyers and consumers by declaring that it al sell them 
no more goods if they dared to deal with the rebellious company. 
Many of your readers will scarcely believe such proceedings to be 

ible in everyday business, but it is not an isolated case. The 
sovernment order has just arrived at Tréves ordering the prelimi- 
nary surveys of the Moselle to be undertaken with the intent of 
canalising it. This will give a cheap water-way for girders to the 
sea ports and for the Minette ores to Westphalia, but will also 
bring the Saar and Moselle works into a deadly competition with 
those of the former district. 

In the Rhenish-Westphalian district there is no change to note 
in relation to ores, which keep their price steadily, while demand 
keeps good, The Siegerland ores range from M. 9°60 to 14, and 
Lorraine minettes from 2 to 3°20 p.t., all free on trucks at mine's 
railway stations. The pig iron trade has undergone no material 
change in character from last week. The prices for spiegel are 
firm and satisfactory, and for inland use the demand and sales are 
good, but the uncertainty about the American and Italian customs 
tariffs has an unfavourable influence on the export business. 
Still, the output for the next three or four months is all 
disposed of. The prices run up in five qualities to M. 74 
from 57 between 8 and 10 and 20 pic. Mn. Forge pig is 
momentarily not in quite such brisk request, because the forges 
have covered their requirements for the coming quarter. Never- 
theless, orders for July are occasionally booked. Good sorts com- 
mand M. 51 to 52 p.t. at furnaces, Foundry pig is unchanged in 
price as well as demand. Bessemer pig is here and there better 
called for at the price of M. 54, and occasionally a little over and 
above this figure. Basic costs M. 45 to M. 46, the same as last 
week, and Luxemburg forge 40 p.t., and very difficult to procure. 
The forges seem to be at their wits’ end to procure cheap pig, in 
order to make a profit, if possible, at the convention prices for 
wroughtiron. Fromthisitmay be judged what the quality ingenera’ 
will be, where external competition is possible at all. The inland de 
mand for rolled iron continues to be what is called satisfactory. On 
the other hand, for export, it remains equally weak, blocked ov 
of Russia ; the same in Denmark by English competition ; the same 
in Holland by English and Belgian and no over-sea trade to speak 
of, how should it be otherwise! yet the rolling mills of the country 
cannot exist very long without an external trade. So long as the 
convention lasts there cannot be much export business done, and 
without a convention the works eat one another up with internal 
competition. The convention prices, of course, remain the same 
as last week, and must be firm. The universal complaint in every 
branch is that the raw materials are out of all proportion too dear 
in comparison to the finished goods, Against this some parties, 
in the interest of the convention, quote the prices for bar iron 
in February, 1873, which was M. 348 p.t., but this proves 
nothing un‘ess the prices of the raw materials in that abnormal 
ad are quoted as well. On the other side, October, 1886, might 

ave been cited when the price was only M. 85 to 90 p.t. Referring 
back, I tind pig iron cost in 1873 M. 145, and in 1886 M., 40, the first 
being as 2°4 to 1, the latter as 2 to 1; and at present prices it is as 
33 tol. In Silesia it is 3°6 to 1, the dearest of all. It only shows 
what shifts must be resorted to to support a weak case. Up to the 
7th inst. the Rhenish Westphalian wrought iron convention had 
booked 44,376 t. of orders this year, Both the hoop and plate 
mills are well engaged, but no alteration in prices has taken place. 
The American demand for wire rods and wire fencing, has crippled 
the rolling mills sadly in the upward flight anticipated after the 
wire nail convention was formed, and the tendency of the market 
demand and prices remain as of late reported. The demand 
for sheets has also slackened, and the spring specitications 
would be very acceptable, but to all appearance spring will be a 
long time coming with 3ft. of snow on the ground and 15 deg. 
below the freezing point on the day it should commence according 
to the calendar. ‘lhe steel works are in expectation next month of 
large orders for rails from the State ; in the meantime they are 
pretty well employed on the large quantity of wheels and axles for 
the rolling stock latterly given out, to which last week 2000 wagons 
were again added, under the hand without tendering, so could not 
be reported at the time, on merchant bar steel and sheets, and 
partly manufactured articles as sheet bars, billets, &c. As a 
rule the machine and boiler shops and foundries are satisfac- 
torily employed, at rather better prices, but the weather is 
against the constructive shops. The hammer works making uses 
and forgings are not satisfactorily engaged, and the development 
of this industry has not flourished as was hoped and expected, and 
prices are ui remunerative. The pipe founders also are in a very 
poor way, as they maintain, because they could not get a conven- 
tion together. e real fact is that there are ten foundries where 
one would suffice. There are at present 1500 in the Zollverein, and 
a few years ago net d 150, and enough too. Some of them are very 
small and primitively furnished ; yet they will live. Can it, then, 
be wondered at that prices are low, and do not cover cost! The 
brass founders are getting worse off than before, as tin and copper 
remain so firm in price, and it is next to impossible to get up the 
prices of the finished goods to correspond to those of the raw 
materials. The present quotations are oe bronze M, 2°20, phosphor 
bronze 2°30, red brass 2°20, and worked copper 3°60 p. ko. 

The latest list prices per ton for inland orders at works are :— 
Good merchant bars, M. 125 to 130; angles, 182°50; hoops, 137 ‘50 to 
140; steel billets, 135; iron boiler plates abuve 5 mm. gauge, 165; 
in steel, 135 to 140; tank plates, 145 ; Siegen thin sheets of iron, 152 ; 
in steel, 150 to 155 and higher; iron wire rods, 121; ditto in steel, 
120; drawn wire in iron or steel, 140; wire nails, 165; light steel 
rails up to 115 p. t. 
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NEW COMPANIES. 


Tar following companies have just been regis- 
tered :— 
Continental Pneumatic Tube Company, Tiewtiod. 


This company was registered on the 21st inst., 
with a capital of £60,000, in £5 shares, to acquire 
the rights and interest of James Sharon McCoy, 
of Brooklyn, U.S.A., and his co-vendors, in 
several patents for France, Belgium, Germany, 
and Italy, relating to the pneumatic tube. The 
subscribers are: 





Shares. 
H. H. Andrews, Sheffield, manufacturer .. .. 1 
H. H. Bartlett, Tredegar Works, Bow, con- 
ee eee oo ee ee ee 
Ww. Brindley, 67, Westminster-road, §8.E., 
sculptor... 2+ ce os s+ 2 se 06 se oe 
G. Newington, 76, Ondine-road, East Dulwich, 
gobicth.. bh 20 cs ses we 08 90. ¢0 
W. J. H. Mole, 167, Kirkwood-road, 8.E., clerk .. 1 
JT. H. Horwood, 26, Amwell-street, E.C., soli- 
sitor ASS ieee ee ae ee 1 
A. Bonwell, 43, Kimuberley-road, Nunhead, clerk 1 
The number of directors is not to be less than 
three, nor more than seven; qualification, fifty 
shares; the subscribers are to appoint the first; 
remuneration, £300 per annum to the chairman, 
and £200 per annum to each of the other 
directors, 





Egyptian Lakes Reclamation Company, Limited. 


This company was registered on the 19th inst., 
with a capital of £300,000, in £5 shares, to 
acquire the benefit of a concession from the 
Egyptian Government, authorising the conces- 
sionaire to render cultivable the lands of Lake 
Aboukir. The subscribers are :— 

Shares. 
*s, B. Heward, 28, Threadneedle strect, stock- 
broker 


KE. Allcard, 2, Threadneedle-strect, stockbroker 1 
*R. S. Moncrieff, Edinburgh .. .. .. «2 «- 1 
Beckwith Smith, 60, St. James-street, stock 
jobber .. «2 os os ce os os se oe of 1 
C. Stapylton Smith, Fairficld-road, Upper 
Pra eee eee | 
L, 8. Cobbam, Beddington, Surrey... .. .. «. 1 
E, B. Sewell, 38, Redcliffe-square,S.W... .. .. 1 


The number of directors is not to be less than 
three, nor more than ten; qualification, 100 
shares. The first are Mr. James Spencer Balfour, 
Sir Vincent Kenneth Barrington, Mr. J. Marn- 
ham, Mr. F, A. White, and the subscribers 
denoted by an asterisk ; remuneration, £1500 per 
annum, together with one-tenth of all — net 
protits in excess of the amount required to pay 
15 per cent, dividend, 


Felix Hadley and Company, Limited, 


This is the conversion to a company of the 
business of Felix Hadley, of Birmingham, manu- 
facturer of nails, tacks, staples, and rivets in an, 
metal. It was registered on the 20th inst., wit 
a capital of £70,000, in £10 shares. The sub- 
scribers are :— 

Shares. 
Felix Hadley, Handsworth, Stafford, nail manu- 
facturer ae eae ere 
J. Gopsill, Winson-green, Birmingham, clerk .. 1 
T. Weod, Handsworth, manager of works ae 
T. Clarke, 323, Dudley-road, Birmingham, engi- 

WE Liss ae on as et ee. Sate ae” oo 
J. H. Pearson, Handsworth, ironmaster .. .. 
Rh. L. Impey, 26, Waterloo-street, Birmingham, 

chartered accountant 3 .. .. 2. oo os « 1 
W. Johnson, 36, Waterloo-street, Birmingham, 

es ee ee eee 1 


1 
1 


The vendor is appointed sole director for life, 
or until he resigns, 


Julien Electric Company, Limited, 


This company was registered on the 19th inst., 
with a capital of £100,000, in £10 shares, to 
acquire and work the following British letters 
patent, viz.:—1885, No. 8881, for improvements 
in secondary batteries, part of which is applicable 
to primary batteries ; 1886, No. 2470, for improve- 
ments in electrical locomotion, propulsion, or 
traction, and the apparatus therefor; 1887, appli- 
cation for patent No. 8855, for improvements in 
and appertaining to electric piles and plates 
therefor, The subscribers are :— 

Shares. 
A. W. Kipping, 9, Woodville-road, N., clerk % 1 
R. _ P. Braithwaite, 56, Osnaburg-street, N.W., 

cler oe ee oe oe oe o- oe oe oe oe 
A. F. Stokes, 5, Birchin-lane, statioper.. .. .. 

T. B. Weare, 50, Devonshire-chambers, Bishops- 

rane 1 
A. Burton, 30, Malvern-road, Dalston, clerk 1 
R. Gordon, New Malden, Surrey .. .. .. .. 1 
A. G. Pavill, Thornton Heath, clerk . 1 

The number of directors is not to be less than 
three, nor more than nine; the subscribers are to 
appoint the first; qualification for subsequent 
directors, £200 in shares, stock, or debentures; 
remuneration, £200 per annum to the chairman, 
and £100 per annum to each director. 





Schanschief Electric Light and Power Company, 
imited, 

‘This company was registered on the 20th inst., 
with a capital of £200,000, in £5 shares, to acquire, 
under an agreement with the Schanschieff Elec- 
tric Battery Syndicate, certain patent rights in 
connection with galvanic batteries, and in saline 
and other preparations to be used in the same, 
and also for miners’ safety lamps. The sub- 
scribers are :—- 


Shares. 
*Earl of Cathcart, 31, Grosvenor-place .. .. .. 1 
*Wilberforce Bryant, Stoke Park, Bucks. .. .. 
*Lieutenant-Colonel the Hon. H. W. Campbell, 

44, Charles-street, W. .. .. 2. o« ‘ 
F. A. Govett, 24, Gledhow-gardens, S.W. .. .. 
F. H. H. Emmett, 1, Whittington-avenue, svli- 

citor feria met ee Wel ae See cee” ok Se 
8. De Lissa, 64, Onslow-gardens merchant... .. 
J. G. Bristow, 1, Copthall-buildings, solicitor .. 

The number of directors is not to be less than 
three, nor more than six; qualification, £500 
in shares or stock; remuneration, £500 per 
annum to the chairman, and £400 per annum 
to each other director. The first three sub- 
scribers and Mr. David Marks are appointed 
directors, 


Cel lol 





THE PATENT JOURNAL. 
Condensed from the —— 9 the Commissioners of 


Application for Letters Patent, 


*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics, 


18,033. Garment Stay, R. B. Wheeler, Detroit, H. P. 
Glover, and E. C. parte Ypsilanti.—{Received 
17th March, 1888, antedated 18th August, a.D. 1887, 
under International Convention. } 

18,034. Stay Bott Hots, J. T. Connelly, London,— 
{Received 19th March, 1888, antedated 18th August, 
A.D. 1887, under International Convention.) 


16th March, 1888, 

4054, Winpinc YARN from Bossins on Spoo.s, J. W. 
Foster, London. 

4055. Sprinc Matrresses, A, C. Smith, London. 

4056, Neepie Stickina Macuines, J. E, Palmer, Bir- 
mingham, 

a otors, J. H. T., Turner and A. W. Brightmore, 
dive 1. 

4058. Fastenina Enve.ores, &c., C. Symes, Liver- 


pool, 

4059. Fastenino for Bep CLorurne, &c., W. W. Martin, 
Birmingham. 

4060. Bicycies, J. E. Doyle, Wolverhampton. 

4061. Sropr-cocks, R. Howarth, Wolverhampton, 

4062, ApveRTISING, A. W. Kershaw, Lancaster. 

4063. Racks, 8. Delicate, Birmingham. 

4064. Stoprerino Borties, D. Rylands, Barnsley. 

4065. Locxine Nuts, T. W. Willis and J. Tuxford, 
Sheffield. 

4066, Steam Bor_er CLEANSER, J. W. Taylor, Stanford- 
le-Hope. 

4067. Baxi Castor, G. H. Onions, Bristol. 

4068. VaLves, J. Lancashire, Oldham. 

4069. Securninc Mor Heaps to Srais, G. H. and 8, J. 
Potter, Derby. 

4070. Raisinc and Lowerinc Ro.uer Butnps, J. Kent, 
Manchester. 

4071. Musica. InstruMENTS, T. Machell, Glasgow. 

4072. Lamps, J. Miiller, Manchester. 

4073. Feet for Bepsteaps, G. and E, Woods, Liver- 


pool. 

4074. Pencit Houpers, W. Brierley—(J/. Bina, Bavaria.) 

4075. Pirate and Sueet Grass, A. D. Brogan and A. 
M. Malloch, Glasgow. 

4076. BorrLe Stopper, T. Rawson, London. 

4077. PLane Irons, 8. 8. Hazeland, Cornwall. 

4078. Bicycues, F, Broughton, London. 

4079. Macuine Bevtine, R. Simpson, Sheffield. 

4080. Hotprast, A. Samson, London. 

4081. Dryino Corton, &c., G. White, London. 

4082. Lapper, G, E. 8, Langford, London 

4083. Proputsion of Suips, T. L. Neish and J. P. 
Wilson, London. 

4084. Heev Pate for Boots, H. Edwards, Yarmouth. 

4085. Puttey Brock, W. Wood and T. Wrightson, 
Stockton-on-Tees, 

4086. Merauuic ALLoys, J. C. Bull, London, 

4087. Sarety Lamps, W. Clifford, London. 

4088. DistRiBuTING Seep, F. W. Unterilp, London. 

4089, Locks, J. E, Lansard, London. 

4000. Storrer, A. W. Shirley, London. 

4091. Yarns or THREApDs, J. Peate, London. 

4092. Distrinutinc Ink over InkinG ROLLERs, G. 
Weldon, London. 

4093. Wasu-HAND Basins, A. Barber, London. 

4094. Macuines for the Manuracture of CLOG-1RONS, 
&c., E. Horrocks, London. 

4095. Naixs, P. Fischer, London. 

4096. TyPE-wkiTING Apparatus, M. A. Wier, London. 

4097. Buckes, H. R. Lumley, London. 

4098. Supportine Raitway and Tram Rais, R. Pun- 
shon, London. 

4099. REFRIGERATING, &., Macuines, J. H. Newton, 
London. 

4)00. Curr Protector, W. J. Duncum, London. 

4101. Sarery Lamp, C. Wells and E. Charles, London. 

4102. Nap-ratsinc Macuines, J. Y. Johnson.—(G. M. 
and H. A. Bauche, France.) 

4103, VenTtiLators, F, H. Street and C. Ellis, London. 

4104. VeLocirepes, H. Grant, London. 

4105. FaciLitaTinG the Severance of Paper, &c., 
G. F. Redfern.—(M. B. Binns, Turkey.) 

4106. Detivery of Goons in ExcHancE for Coin, J. W. 
Johnson, London. 

4107. WeicHino Macurnes, O, Fleischhauer, London. 

4108. Foop Compounp, H. W. Hart, London. 

4109. Toy Wasnino Macuine, &c., J. T. Lawrence, 
London. 

4110. RemovaBLe Cover and Pa, C. R. Peters, 
London. 

4111. Betts for Carryina Ammunitioy, R. Morris, 
London, 

4112. PHorocraruic Apparatus, J. J. L. Guyard, 
London, 

4113, Reep-orcans and LIke Musica. INSTRUMENTS, 

. 8. Warren, London. 

4114. Porous Biocks, G. H. Lilley, London. 

4115. Non Return Vatves or Stop Cock, 8. Z. de Fer- 
ranti, London. 

4116. System of OVERHEAD Transport, J. Y. Johnson. 
—(L. Torres, France.) 

4117. Apraratus for Testinc Pressure, &c., E. A. 
Hoad, London. 
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4118. Skates, A. Pirovich, London. 

4119. Evectricat Appuiances, H. C. B. Shalders and 
A. J. Thorman, London. 

4120. SoLe and Hee. Prorrcrors, 8. Daniels, Man- 
chester. 

4121. Stream Borer Furnaces, J. Proctor, Man- 
chester, 

4122. Reversis_e CopyinG Press, G. R. Gomm, Berk- 
hamsted. 

4123. System of DrarnaGe and Fiusnine, A. J. Little, 
London, 

4124. Gratinoes, E. Smith, Birmingham. 

4125. Spokes of VeLocireves, &c, A. W. Patching, 
Birmingham. 

4126. Pires, G. F. Zimmer, Anerley. 

4127. Coop, J. Huxtable, London. 

4128. Propucine PuotoGcrarpnic Prints, J. Macintosh, 
Glasgow. 

4129, Patent Fuvet, W. A. Harrison and J. Bowing, 
London. 

4180. Cups for Appress Carp, &c , W. J. Thompson, 
Glasgow. 

4181. Merat Heev Pratrs for Boots, J. 8. Crowley, 
Manchester. 

4132. Umbre tas, 8, E. Coulter, Manchester. 

4133. OpeNING INTERNALLY STOPPERED Bortt.es, H. 
Bates, Birmingham. 

4134. Automatic Fence, J. T. Pickering, Stockton-ou- 

ees. 

4135. Horsrsuors, E. Rochester, London. 

4136. Prevention of Smoke, J. Pickles and J. Mitchell, 
Bradford. 

4187. CycLe VetocirepE Macnines, H. C. Tucker, 
Banbury. 

4188. TempLet for MaRKrNG the Hotes in Suips’ Beam 
Enps, &c., D, Allan, North Shields, 

4139. ASCERTAINING the Speciric Gravity of Liqurps, 
J.J. Hicks, London. 

4140. CiinicaL THermometers, J. J. Hicks, London. 

4141. Gioves, J. and A. D. Partridge, London. 

4142. PostaL SuHeets and ENveLoprs CoMBINED, Le 
Chevalier F. P. d'Opdorf, Liverpool. 

4148. aed of Macmas, M. L. Godefroy, Liver- 


pool, 

4144. Mariners’ Compasses, T. Harrison, Liverpool. 

4145. Prate Lirtina Apparatus for Cameras, 8. W. 
Rouch, London. 

4146. Suspenpine Lawn Tennis Nets, E. Biddell, 


ndon. 
4147, Brttiarp Tastes, A. Sautter, London, 





-. Domestic Cuzan Water Cistern, A. Sautter, 
ndon, 
4149. PHotocrapHic CAMERAS, J. Taylor.—(W. Brice, 
aon} 
4150. Music Lear Turner, R, Bell and T. Evans, 
mdon, 
4151, Tanninc Leatuer, A F.S, Grant and W. Francis, 


ndon. 
4152, Sipe Vaves, J. Gaskell, Iondon. 
4153. Execrric Current Transrormers, F. King, 


London, 
4154. Fryine Pan, G. W. Nash and P. T. Lacassagne, 

ndon, 
4155. Sortinc Oxipes of Iron, E. A. and F, F. Jones, 


ndon, 

4156. Twine, G. G. M. Hardingham.—(The McCormick 
Harvesting Machine Company, United States.) 

4157. Sprines for Roap Venices, &c., G. A. Woolley, 
London. 

4158. GeneraTino, &c., Gaseous Fuet, R. B. Avery, 
London, 

4159. Liresoats, E. C, Greenway, London. 

4160. VaLve-GeAR for Locomotives, N. A. Bonnefond, 
London. 

4161. Sprinc Matrress, G. McFarlane, Bangor. 

4162. Fire-Licuters, J. H. Glew, London. 

4163, ProportionaL Compasses, J. H. Berger, London. 

4164. Carvino Forks, G. A. Biddell, London. 

4165. Exvevopes, L. M. Burt, London. 

4166. CLosinac Hoves in the Huts of Surps, G. F. 
Redfern.—(J. Holmes, New Zealand.) 

4167, ConnecrinG Pipes and Tunes, G. W. H. Brogden, 
London. 

4168. Rartway Coup.iines, C. Lock, London. 

4169. FLUSHING AppaRATUs for WATER-CLOsETS, &c., 
R. Dormer, London. 

4170, Kitcnener, A. L. Sizer, London. 

4171. ELecrricaL Governor for Encings, W. 8. Free- 
man, London. 

4172. Printine Presses, J. F. W. Dorman, London. 

4173. Spark ArresteR, J. H. Swartzbaugh, W. Hyter, 
and T, L. Park, London. 
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4174. Ho.pine Cocks, &c., during Test1nG, G. Glydon, 
Birmingham. 

4175. Borries, 8. Bunting, Dublin. 

4176. Castine Socket Pires, J. Kudlicz and G. Able- 
meyer, Paris. 

4177. Insutators for TeLecrapu Wires, E. Baines, 
Halifax. 

4178. Pockets or Bacs for Suaar, &c., W. T. Crooke, 
London. 

4179. CyLinper Lusricators, R. Garrett, Bath. 

4180. Dark Suives for Puorocrarny, 8. Delicate, Bir- 
mingham, 

4181. WHEExs, S. D. Gibson, Halesowen, 

4182. Orenine, &c., Fanticuts, &c., R, R. Harrison, 
Birmingham. 

4183. Miners’ Sarety Lamps, W. Lloyd, Wigan. 

4184. CisteRNs for WaTER-CLOSETS, &c., W. McCulloch, 
Glasgow. 

4185. ANIMAL Traps, D. Gilmore, Belfast. 

4186. THeERMO-MoTORS, J. Har, ves, Liverpool. 

4187. Oxipe of Iron, T. Bayley, Birmingham. 

4188. Arc Lamps, F. J. Beaumont and J. Kent, 
London. 

4189. Locxine Doors, &c., J. J. Jones, India. 

4190. Trousers Stretcuers, C. R. Green, London. 

4191. Apparatus for Drituine Rock, J. K. Gulland, 
London. 

4192. Preventinc Mitk Bone Over, R. W. Bren- 
mehl, London. 

4193. Auromatic DeLivery Apparatus, J. B. Bren- 
mehl, London. 

4194. Music Dip and Bow Guive for Vio.tys, W. H. 
Pike, London. 

ams. Gas Lamps, P. M. Justice.—(£. Stein, United 
States.) 

4196. Comss, W. J. Benstead, London. 

4197. VENTILATING OvuT-pooR Lanterns, M. M. C. 
Somerville, London. 

4198. Scssoi, PLoveuine, W. Woodland, Pyrton. 

4199. Fasrenino of Envevores, E. Tomlinson, London. 

4200. Draucut Exc.uper, A. Demetrius and E. H. 
Sargeant, London. 

4201, ComBineD Motor and Sectionat Boiter, P. Sylbe, 
London 

4202. New Type-writinc Macurngs, G. P. Drummond, 
Ottawa, 

4203. Muces, W. Hurst, London. 

4204. — Batus, &c., A. Taylor and N. Brooke, 

mdon, 

4205. Securinc Buinp Faprics to THEIR ROLLERS, W. 
Benn and R, Capstick. London. 

4206. Securinc Biinp Corps, W. Benn and R. Cap- 
stick, London. 

4207. SunveyinG InstRUMENT, S. Johnson, Ilford. 

2:8. AppaRATUs for OPENING Doors, C. W. F. Thode, 
London. 

4209, Sugar Cane Mitts, A. Chapman, London. 

4210. Mancies, W. Addison and J. Addison, jun., 
London. 

4211. Re-ranninc Hives and Leatuer, V. Riviére, 
London. 

4212. THerMomeETeRS, J. J. Hicks and T. P. Salt, 
London. 

= Mera.tic Crorns, B. J. B. Mills.—(L. A. Lachize, 

rance.) 

4214. ILLumMinaTING CaRDBoARD, G. F. Redfern.—(Z. 
Muitre, France.) 

4215. TrEatTiInG DecomrosED ORGANIC SUBSTANCES, 
G, F. Redfern. —(£. Senorans, France.) 

4216. Brakes, L. Abraham, London. 

4217. Manuracture of CoLourtne Susstances, W. P. 
Thompson. — (The Actien-gesellschast siir Chemische 
Industrie Rheinau, Germany.) 

4218. Tureapino Suuttves, E. Dyson, Manchester. 

4219. SLEEVE Links, A. J. Harvey, London. 

4220. Cocoa, D. Spriingli and Son, London. 

4221. Hotpers for INcanpescenT Lamps, T. Coad, 


London. 

4222. DynaMo-ELECTRIC Macuines, H. P. Holt, 
London. 

4223. SwircnBack Raitways, F. H. Gill and J. W. 
Hartley, London. 


4224. Rupper Stamps, H. McLean, jun , Glasgow. 

4225. Rupper Datinc Stampers, H. McLean, jun, 
Glasgow. 

4226. Permanent Way of Rartways, J. Weir, London. 

4227. Dust Cottecrors, H. H. Lake.—(J. S. Smith, 
United States.) 

4228. Teacuine ArituMetic, G. H. Angus, London. 

4229. Cuttinc the SurFaceE of TEXTILE Fasrics, W. 
Kempe and E. Kempe, London. 

4230. Corp Fasteners, J. Day and T. Day, London. 

4231. TRANSFERRING CoaL, &c., Wacons, G. Taylor, 
London, 

4232, Exuipitine Pictures, Prints, &c., W. E. Moser, 


on. 
4233. Cycies, C. F. Archer, London. 
4234. Buoyant CaBLes, A. M. Wood, London, 
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4235. Courtine Harness Backsanps, &c., G. H. Maw- 
son, Sale. 

4236. Toy Tarcet, W. H. Turton, Frizinghall. 

4237. Tires, A. F. Bell, Greenwich. 

4238. Wixpow Burp, F. Hoyel, Liverpool. 

4239 Potrer’s WHEELS, J. W. Hartley, Stoke-on- 
Trent. 

4240. Breakine of Contact in ELEcTRICAL APPLIANCES, 
H. B. Yardley, Old Charlton. 

4241. Frames of UmBretias, &c., H. Attrill, Bir- 
mingham. 

4242. m Knops and Hanpies, B. W. Spittle, 
Wednesbury. 

4243. Coucn BepstEap, W. Mittens, London. 

4244. Oit Lamps, &c., H. P. Trueman, Birmingham. 

4245. Gas Burners, D. 8S. Moore, London. 

4246. Furnaces, E. Aykroyd, Bradford. 

4247. Furnaces, E. Aykroyd, Bradford, 

4248, Camera, F. Nowlan, London. 





4249, ExtincuisHeR for O11 Lamps, J. Smallwood, 
Birmingham. 

4250, TRAVELLER EMPLOYED in Rina Sprinyine, G. 
Kirkman, Halifax. 

4251. Pins, A. E. Morrall, Studley. 

4252. ComBineD BrusH, HamMeER, &c., I. Greenbury, 
Edinburgh. 

4253. Parinc the Heets of Boors, R. H. Southall, 
Headingley. - 

4254. TREATING Bessemer Strex Wire, E, W. Gillon, 
F. P. Smith, and G. W. Wales, London. 

4255. Prorectine SEAL Skins, &c., while STEAMING, 
R. Metcalf, Huddersfield. 

4256, FasTeNING Winpows, G. Wilson, Woolwich. 

4257, ACKNOWLEDGING PAYMENTS fur Goops, W. H. H. 
Muir, London. 

4258. Station Inpicators, T. W. Munroe, Washing- 


ton, U.S.‘ 

4259. Permanent Way of Raitways, C. P. Hawley, 
London. 

4260. Matcu-Box Ho.pers, A. Cary, London. 

4261. Lastine of Boots and Suogs, A. E. Stirckler, 
London. 

4262. Propucina SopiIUM-META-SULPHITE, A. Boake, 
F. G. A. Roberts, A. Shearer, and W. B. Giles, 
London. 


4263. Cu1Lt Rous, B. D. Martin, Birmingham. 

4264. Corsets, C. B. Diener, London. 

4265. ComMpressine and Coo.ine Arr, J. Parker, 
London. 

4266. Sicut Feep Lusricators and O1 Cups, J. W. 
Gaukroger and W. A. Sykes, London. 

4267. Purivyinc, &c., WATER and other Liquips, G. 
Rodger, Liverpool. 

4268. Correr Dams, C. J. Fox, Liverpool. 

4269. Spray Dust Cotiector, C. R. Grundig, E. 
Lowe, and F. Zahn, London. 

4270. CoNTROLLING or REGULATING the Movement of 
E.ecrro Dynamic Motors, B. A. Fiske, London. 

4271. Clock or TimeKEeEPeER, E. Ray, London. 

4272. InsrruMENTS for Sounpine, E. E. Wigzell, 
London. 

4278. Raits, &., A. J. Boult.-(Z. BE. Riels, United 
States.) 

4274. Srorace Batreries, W. P. Thompson.—(C. BD. P. 
Gibson, United States.) 

4275. Storace Batrerizs, W. P, Thompson.—{C. D. P. 
Gibson, United States.) 

4276. Biers, J. Lewis, Liverpool. 

4277. ELECTRO-MECHANICAL Movements, A. J. Boult.— 
(J. F. McLaughlin, United States.) 

4278. Urinats, J. Powell, Liverpool. 

4279. Reservoirs for Ink, &c., W. P. Thompson.—(G. 
Morawetz, Bohemia.) 

4280. Rais, A. J. Boult.—(E. EB. Riesand A. H. Hender- 
son, United States.) 

4281. Linine for Furnaces, J. Beasley and A. J. Wood, 
London. 

4282. Topacco Pipes, J. Moseley and B. Blundstone, 
Manchester. 

4283. BurcLar Resistine Sares, T. Fletcher and G. 
Cawley, Manchester. 

4284. Mono-caRBONATE, &c., of Sopa, M. R. Wood, 


4285. Centres for Cranks of Bicycies, A. Jorgensen, 
London. 

4286. Extractine Zinc from Ores, C. F. Croselmire, 
London. 


on. 

4288. Apparatus for AERATING Liquips, J. More, 
Glasgow. 

4289. Gas and Ark CommincLers, B. 8. Dunn, 
London. 

4290. Crusnine Orgs, &c., H. H. Lake.—(Z. Woman, 
United States.) 

4291. Serrixc up Staves in BaRReELs, &c., J. Hawley, 


London. 

4292. Switcn for Exvecrric Licnt, C. E. G. Gilbert, 
London. 

4293. Apparatus for Ciipprnc Horsss, &c., W. Clark, 
London. 

4294. Harmonic Commutator, A. Myall -—(W. Judd, 
Hong-Kong.) 

4295. Stups for Boots, J. Brookes, London. 

4296. Makixe Woop Woot, O. Evenstad and O. Senstad, 
London. 

4297. Torpepogs, A. G. von B. di Pistoja, London. _ 

4298. Cueckinc Payments for Apmission, A. Ventris, 
London. 

4299. Apparatus for use in SHops, &c., H. H. Lake.— 
(G. B. Kelly and W. A, Webber, United States.) 

4300. Rartway and TrRaMway Brakes, T. de Coa 
W. Keast, London. 

4301. CarrripceEs, F. P. Devens, London. 

4302. SuspenpING the Bopies of Two-wHEELED 
Veuicies, F. W. Bowne, London. 

4303. Beer and Wine Bort es, W. Cluse, Whetstone, 
and T. Walters, London. 

4304. Compinep Mowers and Hay Teppers, W. Mcl. 
Cranston.—{J. A. Eddy, United States.) 

4305. DecoRATING OPEN MESHED Tissues by ImpREs- 
sion, J. Mugnier, France. 

4306. MaGazine Frire-arms, H. J. Haddan.—(H. Leine- 
weber, BE. F. A. Thieleepape, and H, Schrohe, United 
States. 

4307. STAMPING oUT, &c., PasTEBOARD, H. Brehmer, 
London. 

4308. LETTING OFF CONDENSED or Waste WaTER from 
Cy.inpers of Steam Enoines, W. Krauss and W. 
Kumpfmiller, London. 

4309. ExprLosives, E, Turpin, London. 

4310. Exptosives, E. Turpin, London. 

4311. Expiosives, E. Turpin, London. 

4312, Cuttine Meat, T. Williams, London. 

4313. Topacco Poucues, A. Oldroyd, London. 
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4314. Winp Bettows, J. Garforth and S. Claytor, 
Bradford. 

4315. Suot Moutps, T. Cordes, Gateshead-on-Tyne. 

4316. KnireE and Fork CLeaner, T. W. Maples, Lon- 


on. 

4317. ELectric Lamps, J. J. Mason, Lincoln. 

4318. ee, GREENHOUsES, C. Warren, Chulm- 
leigh. 

4319, Steam Enotes, J. Lumb, Manchester. 

4320. Pianorortes, 8. Hartley, Halifax. 

4321. BooksInDER’s TooLs, W. Robertson, Glasgow. 

4322. ATTACHING GLass to MetTaL, G. W. Pridmore and 
T. H. Woodall, Handsworth, near Birmingham. 

4323. Rac Grinpinc Macuine, D. 8. Ingham, Dew: - 
bury. 

4324. Winpinc Yarn, T. and H. Harrap, Horbury, 
near Wakefield. 

4325. Dumigs, P. Baschwitz, London. 

4326. MakinG Paper CyLinpERs, R. Shackleton, Brad- 


London. 

4328. INDICATING OscCILLATORY MoveEmMeENTs, J. A. 
Rowe, Newcastle-on-Tyne. 

4329. Suirts, E. Applely, near Stroud. 

4330, DynamMoMeETERS, P. Fuess, London. 

4331. Dryinec Tea, A. W. G. Adey, London. 

4332. Traps for Catcuine Rassits, W. Burgess, Mal- 
vern Wells. 

4333. Stair Pap, J. Jackson, Manchester. 

4334. Paint, &c., 8. J. Cluff, Dublin. : 

4335. ApMIssION of FresH Air into BurLpines, J. 0. 
Brooke, Horbury, near Wakefield. 

4336. Fiurip Meters, J. Allmann.—(&. Abegg, Switzer 
land.) 

4337. PLovuans, W. Isaac, Bristol. 

4338. Atracuine Buttons, Xc., D. James, Bristol. 

4339. Breakwaters, A. E. Carey, Liverpool. 

4340. Freepinc SHEets of Paper to PRINTING MACHINES, 
J.J. Allen, Halifax. 

4341. Copyine Lerrers, &c., A. F. Stoddart, Bristol. 

4342. FEED-WATER PuririerR, R. W. B. Sanderson.— 
(J. O'Brien and S. J. Weaver, United States.) 

4343. Human Hatr-cuippinc Macuines, C. Brown, 
Birmingham. 
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4344. Hyprocarson O1 Bouryers, G. R. Postle- 
thwaite, Birmingham. 

4345. DistnipuTinc ExecrricaL Enercy, G. Kapp, 

anchester. 

4346. Rounpasouts, G. Green, jun., London. 

4347. Rotiine Tea Lear, H. Thompson, London. 

4348. Upno”sTerine Furniture, A. B. Constantine, 
London. 

4349. Corree Ports, L. E. Perret, London. 

4350. Coatine with Try, &c., H. F. Taylor and W. P. 
Struvé, London. 

4851. Fenpers, J. A. Jacobs, London. 
5 W. P. Thompson.—(J. L. Bayer, 


4353. ELecrric TeLecraPH InsuLators, E. W. Buller, 
London. 

4354. Tanpem Connector, S. Banbury, London. 

4355. Pucueys, C. F. Clark, London. 

4356. Buttons, J. T. Digby, London, 

4357. DispLayine Meat, R. F. Harrison, London. 

4358. Lirrs, H. C. Walker. —(N. Sélje, New South 
Wales.) 

4359. Weicuinc Macuine, J. R. Mally, London. 

4360. Guns, 8. A. Grant, London. 

4361. Gioves, E. G. Coltman and T. Billson. London. 

4362. Bronzine, H. Shilton and H. May, London. 

4363. Mou.ps, K. Thien. London. 

4364 Rart, H. J. Haddan —(J. M. y Millet, Spain.) 

4365. Curtinc Opyects from Meta, M. D. Knowlton, 
London. 

4366. Canpigs, 8. Clarke, London. 

= Water Waste Preventers, O. Elphick, Lon- 

on. 

4368. Cases, I. Clifford, London. 

4369. Srorrers for Bottries, W. H Booth, R. Rams- 
bottom, R. Rear, and J. Jeffs, Manchester. 

4370. Rouvers, E. Pratt, London. 
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4371. Water Taps, W. wg | Brighton. 

4372. Manvuracture of Gas, W. Foulis and A. J. Liver- 
sedge, Glasgow. 

4373. Lavatory, &c., Basins, T. W. Twyford, Bir- 
~~ 

4374. Hotpers for Starr Rops, T. Sharples, Halifax. 
75. Broocues, T. Sharples, Halifax, 

4376. Fo_pinc Parser, T. H. Mellor, Brighton. 

4377. Revo.vine Frame for NEEDLEwoRK, S. H. Soper, 
Brighton. 

4378. Securnrinc Wire to Cy.inpers, J. H. Leather, 
Bradford. 

4379. Braces, J. E. Gavey, Jersey. 

4380. Hooks for Harts, C. F. Grimmett and J. Cook, 


Birmingham. 

4381. Coupiines, J. Maxwell, Edinburgh. 

4382. Crorues Racks, J. Koehler and C. Koehler, 
Keighley. 

4383. Buckets or Skeps, J. S. Dowell, Glasgow. 

4384. Borer &c., Taps, H. W. Swift, Ince. 

4385. Se_r-runine Pianos, &c., E Hoyle, Halifax. 

4386. Dust Cottectors, W. Ince, London. 

4387. Campnor Cross or Locket, J. Young, Pontefract. 

4388. CLEantnG and Dustinc Metat P artes, &c., P. 
Rogers and J Player, Swansea. 

4389. Fasrics for Mosquito Nets, J. Eccles, Man- 
chester. 

4390. Drawinc or Detiverine Lierips in MeasuRED 
Quantities, B. Jumeaux, Manchester. 

4391. Drivinc Harness, W. L. Braddon, Manchester. 

— Untimate Cure of Hernia, A. Livesley, Derby- 
shire. 

4393. Contro. of ELecrric CurRENts, W. 8S. Freeman, 
London. 

4394. Heatinc Cur.ine Tones over a Gas Fame, F. D. 
Nawell, London. 

4395. PepestaL WasH-outT WATER-CLOSETS, J. Mac- 
donald and R. G. L. Burn, London. 

4396. ANTI-FRauD Ticket System, F. H. Cathcart, 
London. 

4397. Braxes for Easinc and Stoprinc Macuinery, D. 
Nicoll, London. 

4398. ee and PropaGatinc Pan, T. G. Pas- 

ndon. 
4399. Gass SHEeLves for Wixpows, &c., W. Cutler, 
London. 

4400. Suape Hovpers for Lamps, J. W. B. Wright and 
G. Lewis, Birmingham. 

4001. Forminc Articies or Casts in Restvous, &c., 
Cements, C. M. Higgins, London. 
4402. Hyprocarsoy Furnaces, W. P. Thompson.— 
(The Porcelain Dental Art Company, United States.) 
4403. Borrte Caps and Brushes, C. M. Higgins, 
London. 

4404. Fitursc Teera. W. P. Thompson.—(The Porce- 
lain Dental Art Company, United States.) 

4405. Botrie Stoppers, C. M. Higgins, London. 

4406. Comprxep ImpLement for Writinc and Draw- 
nc, G. and T. Carlyle, Liverpool. 
7. PepestaL Desks, &c., E. Parker, London. 

4408. Wuisks, E. Norton and J. W. Tasker, London. 

4409. Hit and Miss VentiLators, C. Brothers, London. 

4410. NeepLe Case, R. Bennett, London. 

4411. Cock or Tap, A. C. and C. J. Williams, Bristol. 

4412. Gas Retorts, 8. W. Ludbrook, London. 

4413. Propucinc a MarbBLep SurFacr on Iron, B. B. 
Lee and T. S. Neale, London. 

4414. MecuanisoM for Securine T111s, &., C. J. Smith, 
London. 

4415. Fotpine Staxp for Swine Cor, C. Coleman, 
London. 

4416. Wixpow Sasu, J. Pollock, London. 

4417. Jacks, A. Baker, London. 

4418. Extraction of GoLp from Mrnerats, C. D. Abel. 
—{M. M. Rotten, Germany.) 

4419. ANTISEPTIC Compounps, 8. B. Boulton, London. 

4420. Wee Sxartixe, L. Olding, London. 

4421. Exvevores, 8S. H. P. Moore, London. 

4422. Harvestinc Macuines, E. C. Blackstone, 
London. 

4423. Cootinc Mix, W. Malcomson, London. 

4424. Hurp.es, M. B. Parrin; , London. 

4425. Dynamo-eLectric Macuines, P. J. Charles, L. 

m, and R. H. Fowler, London. 

4426. Sares, &c, 8. Chatwood, 8S. R. Chatwood, and 
A. B. Chatwood, London. 

4427. Miners’ Sarery Lamps, E. Edwards.—(C. A. T. 
Merlin, Belgium.) 

4428. Lunricators, E. Edwards._(W. Elsner-Bour- 
geois, Switzerland ) 

4429. Apsustinc and Retamixc Corps, &c., C. D. 
Kemble, London. 

4430. TreaTmENT of Meta.uic Ores, G. J. Atkins, 
London. 

4431. Bat Vatves, F. J. Henderson, London. 

4432. Lirtinc Jacks, J. P. Cito and P. Funck, 
London. 

4433. Harpenine Prosectiies, &c., R. Low and H. H. 
Smith, London. 

4434. Pipe for Smoxine, W. B. Haas, London. 

4435. Rotirc Mitts, A. Zdziarski, London. 

4436. Conveyance of Casu, &c., H. H. Lake.—(E. Ham- 
bujer, United States.) 

4437. Toys for Contarning Sweets, V. E. Faber, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


375,188. Rerriceratinc Macuine, A. Osenbriick, 
Hemelingen, Prussia, Germany.—Filed July 10th, 
1885 


Claim.—(1) In combination with a compressor 
cylinder or equivalent part of a refrigerating appa- 
ratus having a moving rod extending therefrom, a 
stuffing-box for said rod, the gland whereof is 
chambered, as at ¢, and provided with apertures, a 
chamber = an absorbing liquid communi- 
eating through said apertures with the chambered 
gland, whereby ye or liquid which pa A ar the 
stuffing-box will absorbed by the liquid in the 


chamber, and a still and communicating fone between 
the still and chamber, substantially as described. (2) 
In combination with a compressor cylinder or equiva- 
lent of a refrigerating apparatus and a sliding 
rod Y, ye | therefrom, a stuffing-box consisting 
of aneck L, and a gland a, the latter being cham- 
bered, as at ¢, and provided with a res, « chamber 
N, containing an absorbing fluid communicating with 
said chamber e through the apertures. a gland O, sur- 
rounding gland « on the side of the chamber N, oppo- 
site the neck L, another gland }!, surrounding the 
shaft beyond the gland O, and forming with the end 
of gland a a stuffing-box, a screw-threaded rod g and 
nuts thereon, bearing respectively, against glands 
Oad, eee oe are separately and independentl: 


“3 


drill bar for rotating the latter, substantially as set 
forth. (2) A portable drill bed-plate, in combination 
with a reciprocating drill bar mounted thereon, an 
electro-moter having a crank and pitman connection 
with the drill bar, and a train of gear from the motor 
ody! Fy bar for rotating the latter, substantially as 
set fo 


375,388. Meruop or Makino CaRRIAGE Ax~es, C. L. 
Shledon, Auburn, N Y.—Filed January 22nd, 1886. 

Claim.—That improvement in the art of making 

axles which consists in upsetting a bar near 

each end to form an enlarg t, then subjecting the 

enlargements and ends of the bar to the action of dies 

to round the enlargement and form a solid collar and 








adjustable, substantially as set forth. (3) The combi- 
rbing b i 


nation of a still, an a 3 
= circulating pipes between the still and absorb- 


ber, a pump for maintaining a circulation 
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through the same, and a valve situated in the return 
pipe from the still to the absorbing chamber, nor- 
mally held closed and adapted to be forced from its 
seat when the nagd is in operation, substantially as 
set forth. (4) The combination of a still, an absorbing 

hamb icating therewith, communicating 
pipes 2 3 between the same, a pump for maintaining 
circulation through the pipes, still, and chamber, 
valves I H, adapted to close said pipes, respectively. a 
spring for — said valves when the pump is not 
in operation, and a connection between said valves, as 
rock bar X, whereby they are simultaneously opened 
or closed, substantially as set forth. 


375.346. Evecrricatty Prorettep Venicie, §. D. 
Field, Yonkers, N. ¥.—Filed April 1st, 1887. 
Claim.—In an electrically propelled vehicle, the com- 
bination of the motor with a car capable of conveying 
movable bodies, the floor of the car being on a plane 





























lower than the axles of the motor A, and the floor 

being supported in part by the curved girder C, sub- 

stantially as shown. 

375,390. PortaBie Evectric Coat Mininc Macuine, 
J. B. Sneathen and A. Michaels, Pittsburg, and M. 
A. Michaels, Allegheny, Pa.—Filed December 31st, 


1886. 
Clain.—{1) In a portable drilling and cutting appara- 
tus, the combination of a horizontal bed plate, a 


reciprocating drill mounted in suitable bearings 



































thereon, an electric motor arranged on the te plate 





and having a crank and pitman connection with the 
ill bar, and a train of gear from the mctor to the 
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shoulder and to round the ends of the bar to form arms, 

then turning the collar, shoulder, and arms and pro- 

viding each end of the axle with a screw thread, sub- 
stantially as described. 

375,408. Avtomatic Ragostat anp Contact Pont, 
A. G. Waterhouse, Hartford, Conn.—Filed January 
29th, 1887. 

Claim.—{1) An enclosed tube or passage, T, provided 
with two or more cells, a, }, ¢, d, a ¢, with con- 
ductors leading therefrom and means for causing said 
fluid to rise more or less in said tube, whereby to place 
one or more of said cells in electrical connection, sub- 
stantially as described. (2) A closed pressure gauge 

posed of a chamber P, and diaph D, or its 
equivalent, filled with mercury or conducting fluid 
and provided with a tube or chamber having electrical 
contact points and means for exerting pressure on 
said gauge to elevate the mercury in said tube or 
chamber, to cause said mercury or fluid to er 
connect said contact points, substantially as described. 

(3) A rheostat consisting of the combination of a 
P ible tube or chamber provided with a quantity 

of mercury or other conducting fluid resistances con- 

nected with said tube to be placed in or out of electrical 
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connection by the rise or fall of said fiuid, an arma- 
ture conec with the tube to cause the variations 
in the height of the fluid, and an electro-magnet for 
moving thearmature,substantially as described. (4) The 
combination of an inclined tube connecting witha cham- 
ber containing a conducting fluid, cells in said tube, and 
provided with d 8 leading th , &magnet 
and an armature moved thereby and adapted to exert 
pressure upon said fluid in the tube to cause the fluid 
to rise or fall to form electrical connection with one or 


“oor 








more of said ductors, tially as described. 


375,456. TeLrpHone, EF. C. Newton, Little Rock, Ark. 
—Filed February 24th, 1887. 

Claim.—In a magneto-telephone, the combination of 

a horseshoe permanent magnet coils upon the poles of 

the magnet in a suitable electric circuit, an armature 

for each pole, an elastic support for each armature, all 
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the elastic supports being independent of each other 
a rigid connection between the armatures, and 4 
suitable diaphragm for the telephone, an elastic con- 
nection being provided between the said rigid connec- 
tion and the said diaphragm 


375,533. Grinpino MILL, H. H. Coles, Philadelphia, 
Pa.—Filed September 28th, 1886. 

Claim.—(1) A grinding mill with the casing A, 
having bearing C Cl, the shaft B, fourenies in said 
bearings, the runner D and the pulley J, both rigidly 
mounted on the shaft B, the spring K, between said 
pulley and bearing C, the sleeve M. secured to bearing 
C and having an exterior screw thread at one end, the 
interiorly screw-threaded ring L, the head T secured 
to said shaft B, and means, substantially as described, 
intermediate of said head T and ring i, oe adjusting 

an 


hi 


said shafts, said [te being Pp Zz 
substantially as described. (2) Ina grinding mill, the 








fner 6 Gi, the shaft B, having the pulley J, runner D, 
ie , ic ley J, runner D, 
and head T secured thereon, the sleeve’ ,» screw- 


threaded at one end, the ring L, operating on the 





screw-threaded end of the sleeve M, the boss N1, with 
an arm N and the sleeve 8, both boss N! and sleove § 
being loosely mounted on the shaft B, and each having 
acam face, all substantially as and for the purpose 
set forth. (3) In a grinding mill, the casing A, having 
casing F, provided with the bed E and secured to said 
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casing A, in combination with shaft B, having suit. 
able bearings, the runner D, and the pivotted gravita- 
ting clearer W. the latter attached to the said runner 
all substantially as and for the purpose set forth, 


375,480. Too. Post ror Late, C. W. Hunt, West 
New Brighton, —Filed Auguat 8th, 1887. 

Claim.—(1) The hollow internally threaded and split 
standard and the clamping bolt, in bination with 
the tool holder having a cylindrical portion that passes 
into the hollow standard, and a central rod and circum. 
ferentially threaded disc within the screw-threaded 

rtion of the hollow standard and acting to raise or 

ower and support the tool holder, substantially as 
specified. (2) The slide and hollow internally. 
preaded and split standard and clamping bolt, in 
combination with the hollow tool holder having « 
cylindrical portion passing into the hollow standard, 


[375,489] 
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a circumferentially-threaded disc within the screw- 
threaded portion of the hollow standard, a central rod 
connected with the disc and adapted to rotate the 
same and passing vertically through the hollow too 
holder, and a collar around and secured to the rod 
near its upper end, substantially as described. 


375,560. Evecrric Moror, J. M. McLaughlin, Phila- 
delphia, Pa.—Filed December 16th, 1886. 

Claim.—{\) An electric motor having armatures 
revolving between two field magnets, the feld magnets 
being horseshoe magnets in planes at right angles to 
each other, and the armatures being alsu horseshwe 
magnets in planes at right angles to each other. 
(2) The combination of the field magnets E and 
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El with intermediate revolving armatures con- 
sisting of electro-magnets carried by a central cruci- 
form plate, the pairs of electro-magnets being on 
opposite sides of the plate and in planes at right 
angles to each other. 


375,669. Raitway Track-pritt, L, J. Crecelius, St. 
Louis, Mo.—Filed May 5th, 1887. 

Claim.— (1) In combination, a suitable supporting- 
frame, the drilling-tool, the ratchet-wheel carrying 
said tvol, a ratchet-spindle for rotating the same, and 
means operated by the rotation of the ratchet for 
automatically moving the drilling-tool longitudinally, 
substantially as dese (2) In combination, the 
brace-frame cornposed of the bar A and end bars, « a!, 
a drilling mechanism, a drill-frame for supporting 
said mechanism carried by the main bar, and arranged, 
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to 
with the brace-frame, substantially as described. 
(3) The drill-frame C, perforated at c} and c5, in com- 
bination with the screw and the drill-brace A, sub- 
stantially as described. (4) In combination. the brace- 


when in its normal position lie in the same plane 


frame, the drilling mechanism, and a leg, M, for sup- 
porting the brace-frame and said drilling mechanism, 
substantially as described. (5) The combination of 
the drill D, the perforated ratchet-spindle, and the 
screw G, said screw as to push the drill longitu- 
dinally through the spindle, as described, 
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THE DEVELOPMENT OF THE MARINE ENGINE 
IN THE BRITISH NAVY 
No, IL. 

To generate steam of the low pressures used in the 
early engines of the Navy, the boilers used were of the 
rectangular or box shape, technically called “ flue ” boilers, 
in which the products of combustion were conveyed from 
the furnaces to the funnel through a flue, which formed 
the heating surface of the boiler. This type of boiler was 
very heavy for the amount of steam generated, and only 
suitable for very low wept When the pressure was 
raised to 10 1b. or 12 1b. per square inch an important step 
was taken by the abandonment of this type of boiler and 
the introduction of the tubular boiler, in which the fiue 
was replaced by a large number of small tubes which 
conveyed the hot gases to the funnel. The boilers were 
thus made lighter, more compact, and more efficient. The 
strength of these boilers, which were still rectangular, 
depended entirely upon the stays to the flat parts, which 
were made strong enough to bear the whole of the steam 
pressure on them. This form of boiler—fiat-sided and 
made generally to fit the section of the ship—was still used 
for the engines with surface condensers, and with the in- 
creased steam pressure of 30 1b. per square inch, the neces- 
sary strength was obtained by sibhdae the stays to the 
flat parts closer together. It was not practicable to stay 
this type of boiler so as to carry a much higher pressure 
than about 35 lb., its form being obviously unfit for any 
considerable pressure, on account of the closeness of the 
stays required, which obstructed the necessary cleaning ; 
so that, with the introduction of the compound engine and 
the rise of pressure to 601b., this type of boiler had to be 
abandoned, However, there can be no doubt that it was, 
with its roomy rectangular furnaces, which allowed 
plenty of space above the fires for combustion, the most 
efficient type of boiler that has been fitted to any of our 
vessels, ‘The cylindrical tubular boiler, with its circular 
furnaces introduced with the compound engine about the 
year 1872, has remained practically unchanged, except in 
minor detail, ever since. It has in many recent cases 
become very large and double-ended, but in all essential 
features the type of the boiler remains the same. 

The first boilers fitted of this kind were found to 
deteriorate very rapidly, lasting in many cases only for 
one commission of three years; and to enable them to be 
worked for longer periods without renewal it was neces- 
sary to make them of very substantial proportions, which 
added to their weight. But more recently the causes 
which were in operation to produce these corrosive effects 
have been thoroughly ascertained, and have now by proper 
precautions been almost entirely prevented. The inves- 
tigations of two Admiralty Boiler Committees extending 
over several years, with exhaustive experiments, were 
required, however, before this question was at all definitely 
settled. A most effectual remedy for the evil was con- 
clusively shown to be the fitting of zinc protecting-plates 
inside, in metallic connection with the metal of the boiler. 
This question of boiler corrosion had an important influ- 
ence on the production of high-power machinery of light 
weight, and as soon as the true causes were ascertained 
and remedied it became possible to design the boiler shells 
and other parts on a rational system and with regard only 
to the stresses they are called on to bear, and a good deal 
of saving of weight has thus resulted. 

By far the most important change which has taken 
place during the development of marine navigation is the 
introduction of the screw, and the abandonment of the 
paddle-wheel as the propelling agent for all except a few 
special shi Although but of comparatively modern 
general adoption, the principle of the screw propeller 
has been known for a very long time. It is unneces- 
sary for us to describe the rivalry that occurred 
between the two agents at any length. For the ten 
years between 1840 and 1850 the question of their rela- 
tive suitability for various classes of vessel and their 
relative efliciency received a large share of attention from 
engineers. Towards the end of this period the question 
was practically decided in favour of the screw as being the 
most suitable for most vessels. Looking back, it is to be 
wondered at that the paddle-wheel held its position so 
long as it did in war vessels, for in these especially its in- 
conveniences were most prominent. In the first place, 
both the paddles themselves and much of the machinery 
in connection had to be above the water line, and exposed 
to danger of damage by projectiles in action; this ob- 
jection alone was sufficient to condemn it for war vessels. 
There was, besides, the interference with the deck arrange- 
ments, the working and training of the guns being inter- 
fered with by the presence of the large paddle-wheel 
boxes, which, besides, offered some resistance to the pro- 
gress of the vessel. Neither of these objections, however, 
occur with the screw propeller. The variation of draught 
of the vessel as stores were consumed on a voyage also 
seriously interfered with the efficiency of the dle- 
wheel, while these do not affect the screw much. During 
the ten years mentioned above many practical experi- 
ments were carried out to decide which of the two was the 
more efficient as a propelling agent. The Admiralty 
experiments carried out in 1843 between the screw vessel 
Rattler and the paddle-wheel vessel Alecto, and later, in 
1849, between the screw vessel Niger and the paddle vessel 
Basilisk, were the most important of these, and the result 
in each case was a slight advantage in efficiency for the 
screw propeller as a propelling agent. Since the latter 
date, 1850, the screw propeller has made rapid progress, 
becoming more and more general. Mostof the naval vessels 
immediatel beg and all very soon after this date, 
were provi with it, except only in a few special cases 
of non-fighting light phase boats. Besides, the direct 
advantages that were gained by the substitution of one 
type for the other, the much higher number of revolutions 
at which the screw had to be worked to drive the ship at 
the same speed as the paddle did, caused the attention of 
engineers to be directed to improvements in workmanship 

and details so as to enable a high number of revolutions 
to be worked by the engines as well as by the screw, and 





this led soon after to the direct connection of the engine 
to the screw shaft, and the revolutions of the engine being 
then much higher than with the paddle-wheel, the power 
of any engine of a given size and weight was correspond- 
ingly increased. Since this time improvements have taken 
place still further in the same direction with great reduc- 
tions in weight of machinery, as we shall mention below. 
The facility which the screw offered for the employment 
of very high powers was also one of its very important 
features, and it may confidently be said that the very 
powerful engines and fast vessels which are now so general 
would have been quite impossible had not the screw pro- 
peller been adopted. 

A more recent development in the same direction is the 
— of the twin-screw system of propulsion instead 
of the single screw; two independent sets of engines, with 
propellers working under the quarters of the vessel, being 
employed. The first group of large vessels fitted with 
twin screws were the armourclad vessels Vanguard, Iron 
Duke, and others tried in the years 1869-70. After this, 
however, the system soon extended, and now for many 
years past all our principal fighting vessels, and others 
not intended for much sailing, have had this system fitted. 
By its means the efficiency of the propelling apparatus is 
very much increased, the manceuvring powers of vessels 
augmented, the protective subdivision of the vessel into 
water-tight compartments is facilitated, thus increasing 
the strength of the ship and rendering total disablement 
less likely, and many otherwise very large engines have 
been reduced to reasonable dimensions. 

We will now briefly mention the increase in the piston 
_— and number of revolutions made by the engines 
that has taken place more especially during recent years. 
The increase in this respect has been almost as marked as 
that in the steam pressure, and it will be very marked 
indeed if we extend the comparison to those most modern 
vessels of the torpedo gunboat type now being introduced 
into the Navy. In 1842 we find that the number of revo- 
lutions made by the engines of the paddle-wheel vessel 
Retribution, of 1600-horse power, was only 13 per minute ; 
and the pistonspeed, withher very long stroke of 8ft., was 
208ft. per minute. The average revolutions of the paddle- 
wheel engines which were generally fitted in the period 
between 1832 and 1850 was about 174 per minute, varying 
actually from 13 to about 20, and gradually increasing 
from the former date to the latter. About the first of 
them, namely, the Salamander—previously mentioned as 
being engined by Messrs. Maudslay—worked at 174 revo- 
lutions per minute, which, with her 5ft. stroke, gave a 
piston speed of 175ft. per minute. About the middle of 
the period comes the Retribution, with the piston speed 
of 208ft., as stated above, her number of revolutions being 
low on account of the long stroke of the engines. Taking 
about the last of the paddle-wheel series, we find the 
Magicienne, of 1300-horse power, by Messrs. Penn, work- 
ing at 20} revolutions per minute, with 7ft. stroke, giving 
a piston speed of 287ft. per minute, which was the highest 
attained in the Navy. 

The old Admiralty specifications for paddle-wheel 
engines about the middle of the period named fixed 
the maximum speed of the piston as not to exceed 
196ft. per minute for a 4ft. stroke, and ranging up to not 
more than 240ft. per minute for a stroke of 8ft., these 
being the velocities that experience showed could not 
safely be exceeded with the engine as then constructed. 
When the screw propeller was introduced, worked at a 
much higher number of revolutions than the old paddle- 
wheels, it was on this account not at first considered 
practicable to work the engines at the same speed as the 
screw so as to directly attach the connecting-rods to the 
screw shafting, so that to limit the piston speed to that 
previously in existence for the paddle engines, spur gear- 
ing was adopted and fitted between the crank shaft of 
the engine and the propeller shaft, so as to increase the 
velocity of the screw shaft. The first of the screw 
vessels were thus fitted, and the piston speeds and revolu- 
tions of the engines in these were much the same as with 
the preceding paddle engines. 

This was altered, however, soon after the screw was 
fitted, and it was found that by improvements in work- 
manship and details of fittings the number of revolutions 
could be safely increased so as to enable the engine to be 
attached direct to the screw shaft. As an average 
example of this class, we may mention the Galatea, of 
3500-horse power, tried in 1859; her engines made 56 
revolutions, with a piston speed of 410ft. per minute, 
or about double that of the paddle-wheel engines. Some 
few exceptional cases there were of piston speeds above 
this—for example, in the Victoria, of 4400-horse power, 
tried in 1860, the pisten speed was 467ft. per minute. 
From this time onwards, and up to the abandonment of 
the simple engine, a slow but steady increase of piston 
speed occurred. As an average case among the last of the 
simple eygines we mention the engines of the Thunderer, 
tried in 1872, the revolutions being 774 and piston speed 
542ft. per minute. In the next series of engines fitted, 
namely, the compound engines, and for about ten years 
after the date last named, the piston speeds were fairly 
constant, and ranged generally between 500ft. and 600ft. 
per minute. The Northampton, tried in 1877, worked at 
84 revolutions per minute, with 3ft. 3in. stroke, giving a 
piston speed of 546ft. per minute. 

With the introduction in about 1882 of forced 
draught for increasing the rate of combustion, and the 
adoption of other devices for obtaining light weight 
machinery, the revolutions of the engines were again in- 
creased for the same reason, and a very common piston 
speed for such vessels recently tried is from 600ft. to 
800ft. per minute, depending on the size of engine. The 
Mersey, of 6628 indicated horse-power, tried in 1885, ran 
at 123} revolutions, with 3ft. 3in. stroke, or a piston 
speed of 805ft. per minute. 

For the triple expansion engines with forced draught 
now being fitted to the vessels.of the Navy, a very 
usual piston speed is from 890ft. to 990ft. per minute. In 
the Medea, with vertical engines to be tried this year— 
1888—the designed revolutions are 140, with 3ft. 3iu. 





stroke, or a piston spout of 910ft. per minute. This 
last mentioned speed has not been exceeded in cf 
engines, except in those of the torpedo boat type, which 
are invariably vertical. In the Rattlesnake torpedo gun- 
boat of 2800 indicated horse-power, which was tried in 
1887, the revolutions were 320 per minute, and stroke 
lft. 6in., the piston speed being 960ft. per minute. These 
engines and boilers are, however, largely of the torpedo 
boat type. Of similar character, too, are the engines for 
the thanwthathen class of torpedo gunboat now being 
built, in which the revolutions will 310 per minute, 
with lft. 9in. stroke, or about 1080ft. per minute piston 
speed. In the torpedo boats themselves the fastest 
running pistons are those of the torpedo boat No. 80, by 
Messrs. Yarrow and Co.,in which 382 revolutions are 
made with lft. 6in. stroke, or a piston speed of 1146ft. 
per minute, the vessel running at about 23 knots on 
trial. We have here described the constant increase 
which has been taking place in the number of revolutions 
and the piston speed of the engines, and a good deal of the 
reduction of weight which we have been recently enabled 
to make in the engines is due directly to this increase. 

A very important and successful modern invention is the 
use of forced draught for causing a more rapid combustion 
of fuel and generation of steam, by which system as adopted 
in the Navy the boiler-ends—stokeholes-—are enclosed in an 
air-tight casing in which a pressure of air is caused by fans 
and engines fitted for this purpose. This plan has been 
well known in torpedo boats for some time, and had been 
tried in various forms in France for larger vessels. The 
first vessel fitted with it in our Navy was the Satellite, 
engined by Messrs. Humphrys, Tennant, and Co., and 
tried in 1882. The power developed in this case on the con- 
tractors’ trial with the ordinary draught was 1113 horses, 
and the effect of applying the forced draught of an intensity 
equal to a pressure of 1}in. of water was an increase of 
power to 1571 horses. A sister vessel to the Satellite, viz., 
the Caroline, was tried in 1885 with half her boiler power, 
when it was found that 18 indicated horse-power were 
obtained from each square foot of fire grate. This was 
with compound engines; but in most of the new vessels 
now under construction it is expected that over 20 indicated 
horse-power will be obtained with triple-expansion 
engines. Since the trial of the Satellite all new vessels 
have been fitted on this system, and with very satisfac- 
tory results, and a very substantial benetit has thus been 
obtained in the direction of reducing the boiler weights 
required for a given power. The air-pressure used in the 
large vessels is limited to that of 2in. of water, but in 
torpedo boats and similar vessels it is often much higher 
than this. None of the systems of forced draught other 
than that of the closed stokehold plan have found a place 
in the Navy—the plan adopted appearing to be the 
most simple and the best for general adoption. Its 
result has been that in the new vessels the power 
obtained from a given weight of boilers and all fittings 
will be about doubled as compared with that obtained 
from boilers when worked by the funnel draught 
only. 

One noteworthy feature in the development of the 
modern marine engine isthe gradual extension of the use of 
steel instead of iron as the material of construction. In the 
boilers which were of course made for many years entirely 
of iron, steel found its first application in the shells, and 
shortly after its use extended to all the external parts, 
leaving only the internal parts of iron. Now, however, the 
material has been much improved in manufacture, and has 
proved so trustworthy that usually the whole of the boilers 
without any exception is made of mild steel. The only 
part for which iron is still sometimes used is for the boiler 
tubes. The last few years, too, have marked a remark- 
able extension in the use of steel for the engines, by 
which means the considerable reduction of weight which 
has taken place has been much assisted. In the hollow 
form for crank and other shafting transmitting torsion, it 
has been used for some years, and also in the Navy for 
cylinder liners; but now, however, that plates of mild steel 
and castings of steel can be obtained at a reasonable cost, 
and of dimensions and weights such as a few years 
ago were impossible except at prohibitive prices, the 
material is used to a very large extent indeed; such parts 
as pistons, framing, pillars, standards, cylinder covers, and 
rods generally being now almost invariably made of it. 
Gun-metal, too, has for many purposes largely displaced 
cast iron. These changes, coupled with a correct. propor- 
tioning of the parts to the strains coming on them, and the 
machining of many parts of the engines which have hitherto 
usually been used in the condition of receipt from the 
foundry, have no doubt added to the cost of the engine, 
but have aided materially in producing the present light- 
weight machinery. The following results—obtained by 
taking a few standard and representative examples of the 
types which have been fitted in the Navy at various 
periods—willshow the progress which has been made in the 
direction of reducing the weight of mechanism. 

Taking the first of the naval engines, we find the paddle- 
wheel vessel Salamander, tried in 1852, with a steam pres- 
sureof4lb. persquareinch. Hermachinery weighed 1540 Ib. 
per indicated horse-power. As to how this amount was 
divided no information is available. During the succeed- 
ing thirteen years the weight was reduced very consider- 
ably, until in 1845, we find the paddle-wheel vessel Terrible 
with a steam pressure increased to 9 lb. per square inch. 
In this case the weight of engines was 428 1b.; boilers and 
water, 2741b.; or a total of 702 1b. per indicated horse- 
power. Improvements subsequently took place, princi- 
pally in the engines, as their design became better under- 
stood; and in 1850 the paddle-wheel vessel Magicienne 
was tried, the pressure of steam had been increased to 
14 1b. per square inch, and the weight of engines had been 
substantially reduced, and were only 2641b. per indicated 
horse-power, while the boilers had increased slightly to 
286 1b. per indicated horse-power, owing to the increase 
of steam pressure, the total weight being 550 Ib. per indi- 
cated horse-power. In each of these cases the number of 
revolutions of the engines was from 15 to 20—the usual 
speeds for paddle engines. 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Brazil steam flour mills. — The United States’ minister at 
Rio de Janeiro sends a report upon the above, and some articles 
from the newspapers of that city containing much valuable 
information to those interested in Brazilian investments :—-The 
proposed establishment of several steam flour mills in Rio de 
Janeiro having caused some discussion, I enclose a few articles 
published here which are interesting for the information they 
convey. The duty on flour being from 2s. 8$d. to 3s. 14d. per 
barrel, and wheat being admitted free, the promoters of the 
undertaking claim that by careful management, and the use of 
the best machinery, a large profit can be realised here on flour- 
milling with imported wheat, until such time as a sufficient 
quantity is grown here to satisfy the home demand. The com- 
panies have nut asked for or obtained any concessions from the 
Government. It is proposed simply to take advantage of exist- 
ing tariff regulations and to interest Brazilians to an extent that 
will insure wheat against being placed on the tariff list. It 
naturally follows that if the experiment does nut prove suc- 
cessful at the start, strong pressure will be put on the Govern- 
ment to have the duty on foreign flour increased. Of course 
these mills will be an experiment whose success is not by any 
means assured. I am informed from an intelligent source that 
the whole affair is simply a gigantic speculation. The Rio News 
observes: “The question of investing capital in manufacturing 
industries in this country is one which ought to receive a candid 
and careful study before further obligations are incurred. The 
matter deeply concerns both the Brazilian people and the in- 
vestor, as upon its successful issue depend the growth and pros- 
perity of the country, and the safety and profitableness of the 
investment. We hold in general that only those industries 
should be encouraged which are adapted to the climate, soil, 
and genius of a people, and which can be carried on without 
bounties, protection, or extraneous help. Were a country to 
encourage cotton or woollen manufactures without coal, water- 
power or the raw material, or the erection of iron furnaces with- 
out coal or iron, everyone would consider the undertakings 
feolish. Here it is proposed to establish a flour-mill when the 

country does not produce wheat, nor coal to provide power, and 
has no water-power near the ports where the grain must be 
landed, and we are asked to believe it to be a praiseworthy, 
and largely profitable undertaking. Without coal, convenient 
water power, practical experience, and wheat, what results can 
weexpect ! Except within very narrow limits, Brazil affords few 
facilities for manufactures, and what there are, such as rough 
cotton fabrics, exist only by the protection of heavy import 
duties. Instead of being a cotton manufacturer, nature in- 
tended Brazil to be a cotton producer, and this is where all 
public encouragement should be directed. Before seeking to 
encourage manufactures, the State should seek to effect cheaper 
production and lower cost of transportation, so that the raw 
material of Brazil might compete favourably with that of other 
countries. A good iliustration of the error of seeking to establish 
an industry where the conditions are not favourable may be seen 
in Brazil’s one iron making establishment. The enterprise was 
s.arted about seventy-five years ago; and although costly 
machinery and experienced men have been obtained, it is not yet 
self-supporting. It is not known how much money has been 
wasted on it, probably enough to purchase many times over all 
the manufactured iron the country needed. The difficulty is 
the country lacks coal, and the genius for carrying on such an 
undertaking. Were intelligent attention given to the cultivation 
of coffee, cotton, fruits, india-rubber, rice, sugar, tobacco, and 
many other products, the country would be more prosperous and 
richer.” The Diario de Pelotas observes: “This province— 
Rio Grande do Sul—produces better wheat than we import. 
There was a time when its greatest wealth was the export of 
this cereal, and there was no better paying plantation than one 
of wheat ; and for us to regain, if not to exceed, the prosperity 
of former times, the opportunity is offered our farmers by the 
Milling Company of obtaining, in such quantities as they may 
need, seed wheat of their own choice, subject to their returning 
after the harvest a portion equal to what they received.” Trade 
and Export Journal: “It is doubtful whether mills of the great 
capacity and size would pay in Brazil, as milling is now a science, 
and only profitable when managed very economically and 
watched very closely. The enterprise is also precarious, for if 
at any time the Brazilian Government took the duty off flour, or 
put an equivalent tax on wheat, the milling machinery would 
not be worth more than the price of old iron in Rio.” 

Colombia : Report on.—The Republic of Colombia has an area 
of about 514,000 square miles, and a population of about three 
millions. Colombian industry is chiefly confined to agriculture 
and the raising of cattle. The great attraction of the Republic 
consists in its mineral resources, there being rich mines of coal, 
copper, gold, iron, lead, silver, and sulphur, forming a network 
spread over the western part of the country, which the Govern- 
ment are endeavouring their utmost to develope. Foreigners 
can acquire mines on the same termsas natives. Notwithstand- 
ing its natural wealth Colombia is still very backward as re- 
gards proper means of communication by land, the roads 
being few, ill-constructed, and in disrepair. The available rail- 
ways are the Bolivar, constructed by a German company, run- 
ning from Barranquilla, the terminus of the Lower Magdalena 
Navigation, to Salgar in the bay of Savanilla; the Civenta, 
constructed with Colombian capital, running from that city to 
the Zulia; the Panama, made by North Americans, running 
from the Atlantic to the Pacific. Other lines are being con- 
structed at Buenaventura, in the Department of Cauca, in 
which is the richest platinum mine in America ; the Dorada in 
Tolima, a mineral department, from Bogotu to Girardot on the 
Magdalena, Puerto Berrio in Antioquia, where gold is exten- 
sively found ; Puerto Wilches in Santander, where the rich 
mines of Alta Baja and Vetas are situate. The cvasts of 
Colombia, both on the Atlantic and Pacific, are said to contain 
several inlets where seaports might advantageously be established. 
There are in all the Departments of Colombia waste lands 
which under certain conditions are available for foreign enter- 
prise, or immigrants. Colombia has no seasons, a perpetual 
spring or summer exists everywhere, varied only by its dry and 
rainy periods ; though owing to the deep and extensive valleys, 
ranges of high mountains, and vast plains, every possible tem- 
perature is to be met with. The financial estimates for 1887-8 
are—revenue, £2,611,250; expenditure, £2,861,706; deficit, 
£250,456. The debt, foreign and internal, each being about 
equal, is £2,776.965. The nation is undergoing a severe finan- 
cial crisis, to overcome which, and to discover a solution of the 
complicated difficulties arising therefrom, the Government is 
giving constant and serious attention. One of the remedial 
measures has been the issue by the National Bank of about 
£1,000,000 of paper currency. Competent authorities say that 
the issue is not excessive. Colombia is at peace with other 
countries, and it is to be hoped that her reformed institutions 
may eradicate the tendency to revolution which has hitherto 





marred the prosperity of this fine country. The report gives a 
description of administration of justice, agriculture, ecclesiasti- 
cal affairs, education, history, produce of gold and silver mines, 
system of Government, &c. The United States Consul at Bar- 
ranquilla, ina report on flour in Colombia, observes :—‘“ The 
price of flour here along the coast is £8 6s. 8d. and upwards per 
barrel, a great portion of which is custom duties. I believe 
that if parties were to establish flour mills here or at Carta- 
gena, all the machiuery for those mills, and all the materials 
necessary for their construction, would be admitted free of duty, 
and also all the wheat to be ground in them.” 

i i i iven in the re- 
port of the Department of Agriculture is a very gloomy one. 
There is a continuous and progressive fall in the prices of agri- 
cultural produce of every kind, and the competition of America 
and India is beginning to be most severely felt. Nor do the 
remedies suggested by the Department of Agriculture, among 
which is a re-organisation of the internal trade and of the means 
of transport, and the consequent lessening the expense of the 
sale of products, appear likely to bear practical fruit in the near 
future. Very little attention is paid to the questions of drain- 
ing and irrigation, and the necessity of using manure to pre- 
vent the exhaustion of the soil is realised by very few agricultu- 
rists. The demand for agricultural implements and machinery 
in 1886 was very small in comparison with the previous year, 
and there were imported only 4150 tons of machinery of the 
value of £131,400, the lowest amount since the Russo-Turkish 
war of 1877; while in 1880 the value amounted to £550,243. 
The decrease is ascribed partly to the impoverishment of the 
proprietors, and partly to the bad harvests in those Governments 
where expensive machinery, such as horse and steam reapers, 
threshing machinery, &c., are used. The trade is now limited 
to the purchase of inexpensive simple articles, such as_harrows, 
ploughs, seed drills, winnowing machines, &c. The most 
popular ploughs with the peasants are cheap one-horse ploughs 
called Eagles, at from 16s. to £1 2s, 6d., and Swedish iron ploughs 
at from £1 18s. to £2 13s. 6d. Double and triple ploughs are 
being more extensively used to economise labour ; and some 
correspondents of the Department of Agriculture recommend 
those with three wheels, as being less likely to upset in turning 
than the two-wheeled ploughs ; they also speak highly of 
Messrs. Ransome, Sims and Jefferies’ productions. The import 
of agricultural implements, machinery, &c., is likely to still 
further decrease, the duty cn them having been raised from 
4s. 104d. to 6s. 10d. per cwt., though this increase does not apply 
to machinery worked by a separate steam engine. 

The Austrian Consul at Kieff reports of the recent exhibition 
of agricultural machinery at Kharkoff:—Foreign firms were 
well represented, but the Russian manufacturers here were in no 
way behindhand in all kinds of implements, from the simplest 
to the most complicated, a result chiefly brought about by the 
articles possessing more careful and solid work than is generally 
the case with the productions of Russian factories, which are 
much inferior to foreign machinery. Though Russian manufac- 
turers cleverly and closely imitate foreign agricultural machinery, 
especially the more complicated kinds, they in a great measure 
use inferior iron, steel, and wood in their production. It is 
essential for the sale of foreign agricultural machinery in Russia 
that its superiority over native productions should be maintained. 
Russian agricultural implements and machinery are in many 
cases very high priced, and the manufacturers trust largely to 
protective tariffs against foreign competition. The maintenance 
of the superiority of foreign implements in the above-mentioned 
points may be looked for to produce an increase in sales, a result 
likely to be arrived at in spite of the increasing development of 

native manufactures and the protective policy of the Govern- 
ment. 

Turkey : Trade of Salonica in 1886.—Comparing the shipping 
of 1886 with that of 1885, British tonnage increased from 
247,498 to 342,520 tons, or 38°4 per cent., entered and cleared. 
This marked expansion was partly due to more frequent and 
regular steam communication between Liverpool and London 
and this port, and partly to the weekly services of Bells, Asia 
Minor, and Jolly’s steamship companies plying between Salonica, 
Smyrna, and intermediate ports. French shipping increased 
slightly. Italian decreased by 6019 tons, or 44 per cent. 
Austrian and Hungarian decreased by 92,430 tons, or 37 per 
cent., in consequence of the employment of Turkish steam 
vessels in the transport of troops; the total imports were 
valued at £1,696,000, about 2 per cent. over the previous year. 
But for the requirements of the Turkish troops in Macedonia 
there would have been a considerable falling-otf in the imports, 
the consuming powers of the province having been seriously 
impaired by a succession of bad harvests. The total value of 
imports from the United Kingdom, £510,000, or 30 per cent. of 
the whole, shows a falling off of £90,000, or 15 per cent. under 
1885, partly caused by Belgian competition and partly by the 
fall in prices; but, considering the general depression of agricul- 
ture and trade, and the disturbed state of affairs in the Balkan 
peninsula, our trade with this port was on the whole of a steady 
character, and fairly remunerative to the importers. Among 
the chief articles imported from Great Britain were coal, copper, 
iron, machinery, oils and tin. Austro-Hungarian imports rise 
from £360,000 in 1885 to £425,000, an increase of 18 per cent., 
chiefly in clothing, paper, and sugar from Trieste. French 
imports rose from £176,000 to £216,000, an increase of 19°3 per 
cent., chiefly in flour, and cement from Marseilles for the con- 
struction of the Turkish and Servian junction line of railway. 
There was a brisk competition in petroleum between America 
and Russia, which increased the stocks and lowered the prices. 
The quantity imported from Batoum was 180,040 cases against 
164,092 cases from New York. The average price per case of 
ten gallons was of the former 3s. 11d., and of the latter 4s. 2d. 
The Salonica, Uscup and Mitrovitza Railway is kept in excellent 
condition, and its returns show a considerable increase in goods 
and passengers, the former being 130,000 against 99,900 tons in 
1885, and the latter 72,000 against 69,000. Belgian manufac- 
tures continue to make headway at Salonica and in the interior, 
where the demand for them steadily increases, owing to their 
cheapness and the long credits allowed by the Belgian manufac- 
turers. Most of the metal goods, such as cast pipes, fittings, 
and rails for the railways, which used to be imported from the 
United Kingdom, now come from Belgium. Steam flour mills are 
gradually spreading over the country. Within the last two or 
three years several have sprung up, among them one at Argo- 
Nicola, one at Kilketch, and one at Monaster ; all are the resu!t of 
native enterprise. The boilers and machinery: are of French make ; 
in one or two instances English. In all cases the business is 
a paying one. There are at Salonica several smiths’ shops 
where very creditable work can be turned out, and there are 
also three foundries in which a great variety of castings can be 
made. The furnaces are of course small, there being a very 
limited demand for large castings ; but such articles as fly-wheels, 
pulleys, &c., are often made. Turning lathes from England 





have been introduced. A much better class of smiths is spring- 
ing up here, most of them being Armenians and Greeks, 
who either learn their trade in some of the English shops at 








Constantinople, or in those of the railways or here. As a rule, 
joiners’ work in Salonica is of a very low standard. Here a 
field is open for English machinery, and were joiners once con- 
vinced how much cheaper and easier it would be to do their 
work by machinery, large quantities of machines for the trade 
would be sold at Salonica and in the interior. No doubt much 
more machinery of English make would be imported into this 
country were an agent of some manufacturing tirm established 
here. 








NEW ST. PANCRAS GOODS STATION. 


From time to time during the last three years we have given 
some accuunt of the progress of the large new goods station of 
the Midland Railway in the Euston-road. The station has now 
been opened for trafic, and it presents several features which 
will be of interest to our readers, 

The new St. Pancras govds station, which is situated in the 
Euston-road, immediately westward of the passenger station 
and Grand Hotel, covers an area of about fourteen acres, and is 
constructed in two floors or yards; the upper one being at the 
level of the rails of the main line, while the other is level with 
the streets, as already described in the ENGINEER, vol, IX., p. 485, 
The lower yard i is entered on the western side from Ussulston. 
street by a line of gates 300ft. wide, or on the eastern side from 
the Midland-road; while the extreme north end of the yard, 
which is devoted to coal traffic, is approached by several 
entrances from Phoenix-street. The yard is laid with several 
miles of sidings, a space of from 40ft, to 50ft. being left betwecn 
each siding, so that carts and vans can go alongside any of tle 
trucks to load or unload, The whole of the lower level is paved 
with granite; every part of it can therefore be traversed by 
carts. It is lighted in the daytime by means of openings lett 
in the iron flooring above, and at night by 1880 gas lights. This 
low-level yard is used entirely for what is known as station tu 
station traffic; that is, traffic which the railway company has 
not to cart or deliver. The potato and vegetable stores, which 
face the Euston-road and Midland-road, form a prominent 
feature of the station; they are situated on a private road 40it. 
wide, which runs parallel with the streets. These stores, of 
which there are twenty-three, are let to different merchants; 
each store is practically a small private railway station, including, 
offices, with cellars beneath, 27ft. by 24ft., and a siding and plat- 
form some 100ft. long. The stores and platforms as well as the 
private roads are covered by a glass roof, about 30ft. above the 
ground, the general arrangement of the plac e being indicated by 
the plan at page 273, and by engravings published last week. 

There are probably few people who realise the enormous 
quantity of potatoes which are annually brought into London ; 
it certainly amounts to 400,000 tons. Judging from appearances, 
the Midland Company has already secured a fair share of this 
traffic, for all the stores are let, and a very good trade seems to 
be going on. New St. Pancras is particularly well situated for 
this class of traffic, being considerably nearer to Covent Garden 
market than any other railway depot of the kind, On the east 
side of the yard and facing Midland-road is the small warehoure 
of four stories. The appropriateness of the name is not, how- 
ever, at first sight visible, as the warehouse is 230ft, long by 
100ft. wide, and over 80ft. high, and to form the floors over 
1000 tons of wrought iron was used. A siding runs into this 
warehouse on the ground floor, and another on the first floor, 
hydraulic cranes and hoists and other modern appliances being 
now in course of erection, At the extreme north end of the 
station a large space is set apart for coal traffic, the trucks 
arriving from the main line are taken down the hoists to the 
lower level and there unloaded by hand, thus avoiding the 
breakage which always occurs where shoots are used, A full 
description of this part of the station was given at page 487, 
vol. lx. 

The high level station, shown on the plan, at page 276, is 
intended for the ordinary tratlic of the railways. The large 
warehouse, or goods shed, which faces east and west, is about 
740ft. long by 150ft. wide ; the sidings, twenty-six in number, 
run into it obliquely, a very exceptional arrangement, which was 
rendered necessary by the shape of the property occupied. 
Between each pair of sidings is a platform about 27tt. wide, for 
dealing with the goods. This warehouse, which is not yet com- 
pleted, is approached from the streets by two easy inclined rvads, 
one from the Euston-road, and the other from Phonix-street, 
ample covered space being left at the back of the shed for vans 
and carts. This goods shed is evidently set out with a view to 
the rapid dispaten of loaded trains, turntables being avoided. 
Thus the thirty wagons forming an express goods train to Leeds, 
for instance, might be set in three consecutive sidings in the 
shed, which are arranged to hold ten wagons each, when these 
wagons are loaded the train engine has simply to draw them out 
back on the brake van, and they are ready to go straight off to 
the north. Very few of the metropolitan gvods stations are 
worked without the use of turntables, although the expense and 
delay which are inevitably caused by this system are well known. 
The necessity for turntables at St. Pancras is avoided by laying 
the sidings in the large goods shed at an angle of about 60 deg. 
with the shed, instead of on the square as is usually done. 

A large covered depot is provided on the upper level for the 
milk and fish traffic ; it consists of two sidings with long narrow 
platforms and a 40ft. roadway between for carts, &c., the whole 
being covered with a light iron rvof in three spans, while the 
sides of this depét, or station, are formed of timber panelling 
between the wrought iron roof columns. At this station some 
thousands of churns, each containing thirty-six gallons of milk, 
are dealt with daily, and the trade is continually increasing. 

A double line of railway, carried by a viaduct over Phocnix- 
street and St. Pancras-road, connects the upper yard with the 
main line of the Midland Railway. The west side of the higher 
level is laid out with many long sidings for the trucks going 
to or from the lower yard. Three 20-ton hydraulic hoists are 
provided in this part of the station for taking the trucks from 
one level to the other. It was originally intended to work the 
lower yard as well as the rest of the station by locomotives, but 
they were found to foul the air to such an extent that the idea was 
abandoned, and all the shunting on the low level is now carried 
on by some fifty hydraulic capstans with ease and dispatch 
although the length of sidings worked is over three miles. The 
engines and accumulators for working the hydraulic machinery 
are placed on the low level at the extreme north-west corner of 
the yard. The boilers are multitubular, of the locomotive type. 
The pumping engines are direct-acting of the ordinary pattern, 
with cylinders 16in. diameter and 22in. stroke, the diameter of 
the plungers being 5jin. Three boilers and three pairs of engines 
have been laid down to start with, but room has been provided for 
double this number. The engines and boilers were made at the 
locomotive works, Derby ; the contract for the hoists, accumu- 
lators, capstans, and the rest of the machinery, was Jet to Messrs. 
Tannet and Walker, of Leeds. The whole of the machinery was 
made from the designs of Mr. 8. W. Johnson, M.LC.E., the 
locomotive superintendent. The accumulator rams are 18in. 
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diameter and 20ft. stroke, and are loaded to give a pressure of 
750 lb. per square inch on the water. Two such accumulators 
are fixed in the tower adjoining the engine house, and a third, 
or auxiliary accumulator, is erected at the far end of the station. 
The capstans on the lower level are worked by two double- 
cylinder rams, 3}in. diameter and 7in. stroke. The rams are 
placed one above the other and work on to the vertical cranked 
shaft ; each capstan can exert a direct pull of one ton on the rope. 
The 20-ton wagon hoists, of which there are four, are each 
worked by three rams, for which a pit is provided under the 
centre of the hoist, the centre ram being 94in. diameter and 
the uthers Sin. diameter. One of the small rams is always open 
to the pressure so as to balance the dead weight of the hoist, and 
the valves are so arranged that in lowering a heavy weight the 
water from the big ram can be returned into the accumulators, 
and when raising a light load—an empty truck for instance—the 
small ram only is used, the large ram as it ascends drawing water 
from a tank fixed above the guides of the hoists. The cranes 
are of the pattern usual at modern goods stations, the rams 
being fixed in the upright part of the framing ; they are of powers 
varying from 1 to 5 tons. 

The whole of the station is enclosed by ornamental brick 
walls about 30ft. high of Gothic design, to match the work of 
Sir G. Gilbert Scott in the neighbouring Grand Hotel. These 
walls are faced with red Leicestershire bricks and white Mans- 
field stone dressings, the openings being filled with handsome 
wrought iron grilles containing much hammered scroll work. 
An illustration of the Euston-road front, froma photograph, was 
given at page 489, vol. Lx. 

his upper floor is supported by 410 cast iron pillars 
2ft. diameter, the bases of which stand on a kind of pyramid 
of brickwork 7ft. square at the top, and below this is a bed 
of concrete 12ft. square. The concrete is formed of five 
parts of screened ballast, three parts river sand, and one part 
of Portland cement. The whole of the bricks, with the excep- 
tion of those in the red facing, are brindled bricks from the 
Staffordshire fields. They were specially made of a size smaller 
than usual, and are laid so as to size only ]lin. in four courses. 
Over sixteen millions of these bricks have been used. The 
mortar throughout was made from Thames sand and Portland 
cement, in the proportion of three of the former to one of the 
latter, and was ground under heavy rollers. The cement, which 
was supplied by the Burham Brick and Cement Company, was 
specitied to stand a tensile strain of 320]b. per square inch, 
atter being made seven days and during that time kept in water. 
The price of Portland cement has been so much reduced of late 
years that there is now very little difference between the cost of 
mortar made with cement in the proportion of three to one and 
of mortar made with good hydraulic lime, while the superiority 
of cement mortar is considerable. 

The depth to which the foundations have been taken varies 
from 12ft. to 20ft. below the rails, and the size of the concrete 
bases is from 1lft. tu 15ft. square. The foundations are all 
taken down to the London clay, the additional weight on which 
in no case exceeds 1$ tons per square foot. At one corner of 
the station an old bed of the river Fleet was met. It was 
found necessary to sink cast iron cylinders 9ft. diameter to a 
depth of over 40ft.; the cylinders were filled with concrete and 
brickwork, and on them the columns were erected. The river 
Fleet at St. Pancras is now confined to a miserable 10ft. barrel 
sewer; but there is little doubt that, down to the seventeenth 
century, the Fleet was navigable up to if not beyond St. Pancras 
Church, the neighbourhood of which was then a place of 
fashionable resort, of which the Spa with its Assembly Rooms 
and Gardens was the centre. 

The rows of columns are placed generally about 32ft. apart, 
the distance between the columns in each row varying from 35ft. 
to 50ft. The main girders for the most part are made with 
single webs, with an average depth of 4ft., but for the longer 
spans, and where increased loads occur, box girders are used. 
The cross girders are 30in. deep, with flanges 16in. wide, and 
are placed about 7ft. centre toe centre. The flange plates of the 
cross girders, where possible, are in one length, to avvid joints, 
and in many cases these plates are as long as 36ft. 6in., and }in. 
thick. The cross girders are stiffened with T irons 6in. by 3in. 
by in., bent round, and rivetted to the flange plates. The 
flooring is formed of Zin. bent plates rivetted to the under side 
of cross girder flanges, and supported by the T iron stiffeners ; 
the end plate in each bay is a half buckled plate, and is attached 
to the main girder as well as to the cross girders, thus makinga 
complete dish of each bay. The joints in the fiooring are 
covered on the under side by bent T irons 5in. by 24in. by Zin. 
In each bay of flooring there are ten holes, into which are screwed 
short pieces of 1jin. gas tube, to take the drainage ; over each 
hole is a cast iron perforated grid, to keep the ballast away from 
the pipe, and allow the water to run off freely, the water being 
collected below the flooring by half round cast iron gutters, and 
conveyed to the drains by down spouts fixed on the columns. 

The edges of all the plates are planed, and the flange plates 
and main angle irons having been titted together, the rivet holes 
were drilled out of the solid through all the thicknesses at once. 
In the construction of the upper floor 16,000 tons of wrought iron 
have been used, and a corresponding quantity of cast iron. The 
length of gutters is several miles. The roof over the potato stores 
is carried by principals 40ft. span placed 11ft. apart. They are 
formed of T-iron rafters, the ties being forged from round bars. 
The roof of the milk and fish depétis of similar span. The 
principals, however, are made of ‘I-iron, and flat bars for the 
ties, thus avoiding all forgings. 

The work was let in thirteen contracts. Those for the general 
work were secured by the late Mr. Joseph Firbank, of Newport, 
Mon., and have been ably carried out by his agent, Mr. George 
Throssel. The ironwork has been supplied in about equal quan- 
tities by Messrs. A. Handyside and Co., of London and Derby ; 
Messrs. John Butler and Co., of Stanningley ; and Messrs. East- 
wood and Co., of Derby; Mr. R. J. G. Read, A.M. Inst. C.E., 
acting as engineer for these three firms. The roof of the potato 
stores was let to Messrs. Gimson and Co., of Leicester, and 
the small warehouse to Messrs. S. and W. Pattinson, of Rusk- 
ington. The paving of the lower yard with Mount Sorrel 
granitesets,of which there aremany thousandsof superficial yards, 
was executed by Messrs. Meats Brothers, of Nottingham. Mr. 
John Underwood, C.E., of Derby, is the chief engineer, the 
resident engineer being Mr. J. Allen McDonald, M. Inst. C.E., 
who has carried cut most of the extensions of the Midland Rail- 
way near London for some years past. 

in conclusion, it may be said that though there are now 
many goods stations built in two stories like new St. Pancras, 
there are none, we believe, so extensive. The price of land in 
London is so high that this construction, which practically 
doubles the area of land occupied, is amply justified. It is 
almost surprising that at St. Pancras a third floor, in the shape 
of cellars, was not constructed. Had this been done, sidings 
might have Leen conveniently laid into the cellars—see section 
A A, page 276—from the metropolitan branch of the Midland 
Railway, which is on a suitable level, and passes beneath the 
Midland-rvad close tu the outer wall. 


FORCED DRAUGHT.! 
By Mr. J. R. ForHEeRGILL. 

THE accompanying engravings, Figs. 1, 2, and 3, illustrate the 
general features of Mr. Fothergill’ssystem. Acasing connected with 
the fan extends across the boiler front, and is so constructed in sepa- 
rate parts that each part covering a furnace mouth can readily be re- 
moved without necessitating the removal of any other part. The air 
is forced into this casing, and finds its way into the ashpits through 
the gridiron valves in the back plate of the casing, just under the line 
of fire bars. These valves are actuated by the movement of the 
furnace door latch. When the latch is pulled or knocked back 
against the stop, the lever on the same spindle as the latch causes 
the valve to close, thus shutting off the air supply to the furnace 
before the furnace door can be opened, thereby preventing the hot 
gases and flame being forced out of the furnace when the door is 
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opened. When the door is shut, of course the latch is pulled over 
to fasten the door, thus opening the valve. The door is of the 
ordinary type, and does not at all interfere with the common 
practice of stoking. A casing extends across the back of the 
boiler, and is connected with the front .casing by a pipe running 
along the boiler side. Tothe mouth of this pipe, where it joins 
the front casing, an adjustable scoop is fitted to regulate the air 
supply. Connected with this back casing are air pipes A through 
the boiler back into the combustion chambers. ‘The mouths of 
these pipes in the combustion chambers are covered by a cast 
iron perforated box, to admit the air in jets. The other ends of 
the pipes are joined to the air casing by short cast iron connec- 
tions fitted with regulating valves. To admit of access to the ash- 
pits, doors similar to those of the furnaces are titted, and at the 
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end of the ashpits there are fitted special arrangements of air 
boxes, perforated with small holes for the admission of air under 
the bridges, and the quantity of air admitted is regulated by a 
perforated slide. At the front side of these boxes there are pro- 
jecting pieces, or lugs, by which they can be withdrawn, and thus 
allow the combustion chamber bottoms, when necessary, to be 
raked out in a very short time. The fire-bars are rivetted together 
in sets of three or four to prevent warping or twisting. At the 
end of the grate there is the usual brick bridge, and behind this 
bridge a gas deflector is fixed. The air leaves the fan at 3in. to 
34in. water-gauge pressure, and in its passage to the furnace a 
portion is supplied to the casing at the back of the boiler, which is 




















due to the size of this casing and the deflecting scoop, the pressure 
is maintained, and the air enters the tubes through the boiler back. 
at the same pressure as it leaves the fan. The main bulk of the 
air passes on to the ashpits, where we have a water-gauge pressure 
of ‘din. to ‘7in., depending on the condition of the fires. As the 
gases leave the fire and pass over the bridge they are deflected, and 
the air from the back casing rushing at great velocity through the 
perforated plate in very small streams, acts, as it were, like so 
many air pokers, stirring up the gases, commingling and uniting 
with them most effectively. The quantity of air so admitted can 
be supplemented in case of need, from the ashpit through the air- 
box under the bridge. If the air is admitted in a body or a sheet 
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it cleaves its way through the gases, does not mingle with them 
and produces a cooling effect; but when broken up into small 
streams and admitted with force, it penetrates the gases without 
chilling and stirs them up. By the use of the deflecting plate the 
gases as they leave the tire are prevented from passing alony the 
furnace crown direct into the tubes, and the lower part of the 
combustion chamber is, to a great extent, utilised as heating 
surface. 

The question of air supply is of the utmost importance, but it 
does not by any means comprise the whole question of economy due 
to the application of forced draught. For instance, combustion is 
rendered independent of weather or climate, which is of immense 
advantage and gain in light following winds and hot climates, 
Under natural draught, the severest exertions of the tiremen fail to 
get steam, and coal is consumed at low evaporative etliciency, 
With forced draught steam can be made with the wretched coal 
occasionally supplied at various foreign pore but most important 
of all is the gain whilst cleaning fires. Jith forced draught and 
short grates the fires are quickly cleaned, and within a very short 
time the power of the blast burns the tire into good condition, 
Whilst cleaning a fire, steam is readily maintained, for the blast 
being shut off that fire increases the pressure in the other ashpits, 
and thus good steam can not only be maintained, but the 
coals are efficiently consumed. The whole of the air supply 
has to pass down the engine-room skylights, with the result that 
the engine-room, even in the Red Sea in the hottest weather, is 
quite cool; and the air passing through the casing on the boiler 
front absorbs the radiated heat in its passage to the ashpits, the 
casing is cooled, and the stokeholds never hot. 

In 1884 the writer first applied forced draught to the s.s, Mar- 
mora. The result proved so satisfactory, that when the s.s. Stella 
was built, in 1885, it was decided forced draught should be applied, 
Messrs. Wyllie and Morison’s system, which admits the air prac- 
tically the same as in the Marmora, was fitted, but by this system 
the air is heated by the waste gases of the funnel. After the 
Stella followed the steamers in the order named in the table, 
These steamers are fitted with the writer's system. By reference 
to this table it will be observed the steamers vary in size from 1250 
to 3600 tons deadweight carrying capacity, and they are in the 
Indian, Mediterranean, and South of Spain trades. The engines 
are compound or triple, working under boiler pressures of 05 1b, 
to 160lb. The following tables give summaries of the particulars 
of the coal consumption of the steamers Marmora, Dania, and 
Etna; and illustrate the advantage of forced draught as applied to 
the consumption of ‘‘inferior coal” in the Marmora, ‘‘ good coal” 
in the Dania, and ‘increased speed” in the Etna. The mean 
speeds in knots are the days steaming into the distance taken over 
the whole period, and therefore not what is generally known as the 
speed of a steamer, ‘.¢., as taken by log in fine weather. 


SS. Marmora.— Summary of Results. 
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a Consump- ,; otal cost 
Conditi _— Knots | tion per — a f bunkers 
—- steam- | ber hour daysteam- PUTPOSe: per 
ang: “ing PEF day ova 
&- steaming — 
Natural draaght : £ ad. 
Mean of 12 voyages) 16°81 774 8°72 10°52 737 0 
Forced draught : } 

Mean of ll voyages) = 10"ti 7748 8°40) 979 44.19 s 
Comparative results -- 26 “23 ‘7s 33 7 4 
SS. Dania. —Summary of Results. 

a Consumip- 
- - Consump- tion forall 
‘ondité Days | Knots — tion per jirnoses 
Conditions. steaming.| per hour, day steam- PUTT “a 
| ing. per day 
| “i steaming. 
Natural draught : 
Mean of 13 voyages... 16°31 791 9°84 10°96 
Forced draught : I eg: ee 
Mean of 8 voyages... 15°89 | 744 7°66 
Comparative results .. -- — 47 2°18 15y 


Taking eight voyages forced draught as against thirteen voyages 
natural draught, we have a reduction in speed of nearly 4 knot. A 
saving in the consumption per day steaming of 22 ad cent., and a 
saving in the consumption for all purposes per day steaming of 
14°5 percent. The whole of the forced draught voyages were made 
during the winter months, and the loss of speed was principally due 
to that cause, as shown by the following comparison, in which the 
voyages are taken during the same months, i.e., September to 
February :— 

S.S. Dania.—Second Comparison, 





* Consumyp- 
Consump- ¢i5n for all 
: Days Knots tion per), ean 
Conditlons. steaming. per hour. daysteam- ed y 
ng. steaming 
Natural draught : 
Mean 4 voyages, 102, 103, 104, x 
SO DUP ns 2s, 2 a * 17°00 7°50 9°73 10°70 
Forced draught: 
Mean 4 voyages, 113, 114, 115, 
mG UT 2. ec os te es 16°21 7°58 7°76 O31 
Comparative results .. — +°08 1°97 1°39 





From this comparison we find the speed practically the same, 
and in round figures a saving in the consumption per day steaming 
of 20 per cent., and a saving in the consumption for all purposes 
per day steaming of 13 per cent. . 

In the Etna we have a different case altogether, for this steamer 
was first converted to triple compound and forced draughted 
afterwards, 

S.S. Etna.—Summary of Results. 
~ l Consump- 
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oan Days Knots _ tion per an 
Conditions steaming. per hour. — eae 


steaming. 








Natural draught: 











Mean 10 voyages ..  .. «.| 21°95 7°83 10°57 11°58 
Mean 3 voyages “‘Tripled” | 27°72 7°58 7°36 8°33 
Comparative results...) oon —'25 3°21 | 3.25 


We thus see the speed was reduced by } knot, with a gain in the 
total consumption of 28 per cent. due to “‘ tripling.” 
SS. Etna, 


. Summary of Results. 
| Consump- 
tion forall 
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seten Days Knots tion per soe 

Conditions. steaming. per hour. — sige wea 

ng. steaming. 
Mean 3 voyages “‘Tripled” . 772 7°58 | 7°86 8°33 
Mean 6 voyages *‘ Forced | ees 
peeeiben”.. s. a 201 SO'°ee 8°38 | 7°06 77 
Comparative results... .| — | +°80 +30 “36 





It will thus be seen the speed was increased a little more than 





knot, and a saving of 4°3 per cent. in the total consumption per 
ay steaming due to forced draught. 








2 
a 
a 



































sini 


I ie nee Paes) 





APRIL 6, 1888. 


THE ENGINEER. 


275 








— 


RAILWAY MATTERS. 


Birmingham cable tramways have been running 
ten a hitch since the opening on the 24th ult. 


. new engines of the Boston and Albany Railroad 
= a se This is the same as that carried for a long 


_ a London and North-Western compounds, 


time by : 
Ir appears that the new steam car heating arrange- 
ments now being tested on some American lines passed through the 


recent blizzard ordeal in a perfectly satisfactory manner. 


4 rump rail will have been laid for the entire distance 

eon Denver to Leadville, on the Denver and Rio Grande road, 
within two months, Thus the narrow gauge is gradually dis- 
appearing. : » ; 
A naiLway traffic superintendent, three station in- 
spectors, and 100 men employed on Italian railways have left for 
Massowah to take charge of the new line which has been laid from 
that place to the inland stations occupied by the Italian troops. 


Ix our report on the Bournemouth direct railway, in 
our last impression, we omitted to state that the bridge over the 
river Avon was constructed and erected by Messrs. Eastwood, 
Swingler, and Co., Derby, to designs peeres by the late Mr. W. 
Jacomb. The same firm also supplied an erected a similar struc- 
ture, but somewhat larger, over the river Stour, together with 
the road bridges on the widening between Christchurch and 
Bournemouth. 


Tye Nizam’s Government has under consideration a 
scheme for constructing 600 miles of new railway. Indian Kngi- 
neering Says :—The proposal is that instead of the line now nearly 
completed from Hyderabad to Warangul being prolonged to 
Chanda, 160 miles to the north, it shall be diverted to the north- 
east, through the Central Provinces to Raipore, there to join the 
Nagpore-Bengal Railway. This alteration would increase the 
distance to 280 miles, against the 160 miles of the intended line 
from Warangul to Chanda. Another = of the scheme provides 
for a railway, starting from Warangul and passing via Nandair, 
Julna, and Aurungabad to Nundgaum, where it would join the 
G.LP. Railway, after traversing an immense stretch of the 
Hyderabad State. 


Tur total number of the staff of the London and North- 
Western Railway is 55,217. The total mileage is 2548 miles; the 
number of engines, 2541; carriages, 4548; goods and coal wagons, 
53.555, The train mileage during the year ended June 30th, 
1887, was—passenger, 19,533,957 miles; goods and mineral, 
18,158,107—a total of 37,692,064 miles. In other words, the 
engines ran nearly a mile and three-quarters every second, or 104 
miles every minute, and in miles run they equalled a girdle round 
the earth every four hours. During the year the number of pas- 
sengers was 56,465,260, and the number of tons of goods and 
minerals carried was 33,937,758. The revenue derived from all 
sources was—from passenger traffic, £4,185,818; goods traffic, 
£5,974,319 ; or a total of £10,160,137. 


Tue proposed removal of the large hotel at Brighton 
Beach, U.S.A., by means of locomotives, will take place, Jron Age says, 
in about three weeks, and doubts are expressed respecting the result, 
The structure is irregular in shape, but is 460ft. in length and 
averages not less than 170ft. in depth, In order to preserve it from 
the encroaching sea it must be moved back 550ft. The total weight 
is about £000 tons. By means of powerful jacks this weight will be 
transferred to fifteen special iron freight cars, each of 60,000 lb. 
capacity, and the whole to be drawn by a procession of ten locomo- 
tives, running on two parallel tracks, To the rear locomotive in 
each procession of machines will be attached one heavy cable. 
To this, at a point not far from the locomotive, will converge the 
lesser cables to the twelve portions of the building which will be 
pulled by the procession. In this way the force exerted by each 
procession of locomotives will be nearly evenly distributed. A 
telegraphic ee states that the hotel was successfully moved 
100tt. on Tuesday. 


Ox the London and North-Western Railway, it is only 
during the passage of the Royal train to convey the Queen and 
suite to and from Scotland that the ordinary arrangements for 
working the line are suspended. The exceptional nature of the 
regulations then adopted may be considered as affording the 
nearest approach to perfection in railway travelling that has yet 
been arrived at. The train is lighted with gas, and fitted 
throughout with continuous brakes, with an electrical communica- 
tion between the compartments of each saloon and carriage and 
the guards, and with a communication between the front guard 
and the driver. A pilot engine is run fifteen minutes in advance 
of the train throughout the entire journey. In order to guard 
against any obstruction or interference with the safe passage of 
the train, no engine—except the pilot—or any train or vehicle, is 
allowed to proceed upon or cross the main line and stations 
during an interval of at least thirty minutes before the time at 
which the Royal train is appointed to pass. All shunting opera- 
tions on the adjoining lines are suspended during the same period. 


Proressor E. Dierricn, of Berlin, enumerates fifty- 
seven bridges of brick or stone existing which have a span greater 
than 130ft., and says there are no others over that size. Of these 
bridges thirty-three are highway and twenty-two railway bridges; 
one carries a canal and one an aqueduct. Of the fifty-seven there 
are twenty-seven in France, thirteen in Italy, ten in England, two 
each in Austria and Spain, and one each in Germany, Switzerland, 
and the United States. The American bridge has the largest span 
of all—it is the Cabin John Bridge, near Washington, which is a 
single arch of 237ft. span. Of the fifty-seven bridges only three 
others are over 200ft. span; ten are between 164ft. and 200ft., and 
forty-three between 131ft. and 164ft. Fourteen of them were 
built before 1800, twenty-two between 1800 and 1860, five between 
1860 and 1870, six between 1870 and 1880, and the remaining ten 
since 1880, The American Railroad and Engineering Journal says 
that in twenty-two of these bridges the rise is between one-third 
and one-half the span, in eighteen between one-third and one- 
fourth, in ten between one-fourth and one-fifth, and in six between 
one-fifth and one-eighth. One bridge, in Turin, Italy, has a still 
flatter arch, the rise being in the proportion of 1: 8:18 to the 
span, 

Sprin@ washers are primarily used here under the nutsof 
fish-plate bolts to prevent the nuts slacking back ; but the Ruilroad 
(razette says the practicein India and Australia, where the sun is very 
powerful, is somewhat different. Great difficulty has been experi- 
enced in these countries from the rails buckling in hot weather, the 
nuts being screwed up too tightly to permit the rails to slide longi- 
tudinally in the fish-plates, ‘The latest practice is therefore to 
prevent the nuts slacking by using lock or jam nuts, while a com- 
pressed spring washer exerts a fixed strain on the bolt, the amount 
of this strain being insufficient to clamp the fish-plates and rails 
immovably together. The latter can then move when expanded 
by the heat, and buckling is thus prevented. The Jndian Engineer 
states that all Australian railways, except in Western Australia, use 
steel lock-nuts and steel bolts for splice bars, but they are not 
screwed up so tight as the old obsolete ordinary iron nut fastenings, 
which only depended on surface friction for their holding power, so 
that, when eased off somewhat to prevent buckling, they became a 
perpetual source of danger, besides running up the maintenance 
bill. In South Australia, where steel lock-nuts have been in use 
for ten years, no case of buckling has ever been known. A spiral 
spring of round steel is used under steel lock-nuts on some of 
the Indian roads. The nuts are not screwed up sufficiently tight 


to close the spring, which yields sufficiently to permit the expan- 
sion of the rails,” 





NOTES AND MEMORANDA. 


Ina recent number of the Comptes Rendus is a paper on 
thermodynamics, by M. Marcel Brillouin. The chief subjects dis- 
cussed are the principle of equivalence, specific and latent heats, 
and the differential relations between the specific heats. 


A NEw reagent of the products of saponification of 
cotton oil has recently been described in the Comptes Rendus by 
M. Ernest Milliau. The chemical reagent, which is not observed in 
the fatty acids of olive oil, is so sensitive that by its means the 
presence may easily be detected of 1 per cent. of cotton oil in olive 
oil. All risk of error is removed, as the operation is effected, not 
on the oil itself, but on the fatty acids free from all impurity. 


Berore the Paris Academy of Sciences a paper was 
recently read on ‘‘The Measurement of Magnetic Fields by Dia- 
magnetic Bodies,” by M. P. Joubin. The author’s renewed 
attempts to utilise the magnetisation of diamagnetic bodies for 
measuring the intensity of a magnetic field seem to demonstrate 
the existence of several states of magnetic equilibrium in diamag- 
netic bodies. This unexpected result is in accordance with theory 
according to Duhem’s calculations, as well as with the general con- 
siderations recently set forth by M. Brillouin, 


AccorpinG to the recent lectures by Professor Oliver 
Lodge on lightning protectors, at the Society of Arts, the use of 
copper for such purposes is doomed. He said the supposed area 
of protection was mythical, and that the true way to protect a 
building was Maxwell's cage. He advocated iron,and showed copper 
to possess “ inertia” to such an extent as to render its use dan- 
gerous. He also found that under certain circumstances, such as 
sudden violent discharges, untempered by time, points were of no 
use, but he suggested the use of barbed wire along the ridges and 
eaves of roofs, 


Mr. Wituiam Crookes, F.R.S., Dr. William Odling, 
F.R.S., and Dr. C. Meymott Tidy, state concerning the water 
supplied to London during February that ‘‘ Even to a greater 
extent than during the two preceding months of December and 
Jauuary, the condition of the water supplied to the metropolis 
during the past month has been quite exceptional for the period of 
the year, and was found indeed to fall but little short of that 
observable in the most favourable of the summer and early 
autumn months. Although the range of variation in the composi- 
tion of the water of the Thames and Lea is for the most part, save 
after the occurrence of floods, too small to be of any practical 
importance, still an extent of seasonal variation, though unusually 
small during the present season, is commonly to be observed and 
calculated upon. Doubtless the exceptional condition of the water 
throughout the present winter is traceable primarily to the excep- 
tional drought, the habitual coincidence of a bigh character of the 
river supply with the prevalence of drought being one of many 
general evidences showing the extensive self-purifying power of 
running water. The mean proportion of organic carbon in the 
Thames-derived supply for February was found to be ‘152 part 
in 100,000 parts of the water, as against a mean of ‘158 part for 
January, and of 1°60 part for December.” 


BritTLeNeEss after corrosion is exhibited by all kinds of 
iron and steel, and is more marked if a plate of amalgamated zinc be 
connected with the iron so as to form a couple in the solution and 
that it cannot be ascribed to accidental! flaws in the metal employed. 
If two iron wires are made electrodes in a bath of sulphuric acid; 
the anode will be much attacked, but will be scarcely affected in 
regard to brittleness, while the cathode will become bright on its 
surface, but will be extremely brittle. Hughes and Robert ascribe 
this effect to the occlusion of hydrogen by the iron. The author, 
after a long series of researches, finds that the character of iron and 
steel is always altered if exposed to influences which occasion an 
evolution of hydrogen upon the surface, and that contact of the 
iron with zinc intensities this effect, so that a shorter time is neces- 
sary to produce it. The resistance to flexure, as well as the trans- 
verse strength, is always diminished, as is the extensibility under 
tension, while the modulus of rupture is practically unaltered, 
unless in some cases by the excessive corrosion itself. Heating the 
metal suffices to remove the brittleness, and placing it in a dry place 
for some time may have asimilar effect ; but mechanical working in 
the cold is without effect in this direction. The Journal of the 
Society of Chemical Industry says: ‘‘ Cast iron is not influenced, or 
is less so than wrought iron, by superficial hydrogen development. 
Four samples of corroded iron heated carefully in pure dry nitrogen, 
gave off 0-0021 to 00052 per cent. of hydrogen respectively—num- 
bers which the author thinks cannot represent quite the whole of 
the hydrogen actually present.” 


Writine to the Standard on the 26th ult. on “The 
‘Taming’ of Fluorine,” a correspondent says :—‘‘ The merit of dis- 
covering a wide range of the capabilities of tluorine for industrial pur- 
a and securing its base is, I think, due to the late Mr. Henry 
Maudslay. Some thirty years ago I was consulted by that gentle- 
man as to the best mode—not of turning to profitable account, for 
he was persuaded the trade was not prepared for it—but of 
placing on record his claim to the discovery of certain wonderful 
properties of this substance. With the papers necessary for 
drawing this specification was a piece of glass tubing cut into 
sections, which screwed into each other water-tight, the screws 
having been turned at the Lambeth factory in a common lathe, 
with ordinary tools lubricated with hydrofluoric acid. The patent 
No. 2821 of 1858 was taken out simply as applied to glass tubes. 
The invention was unnoticed on its introduction to the world. It 
was the custom of that time for the Messrs, Macmillan to hold on 
Thursdays a sort of free and easy réunion of Cantabs and others 
interested in literary and scientific matters, and as my contribu- 
tion to the chat of the evening on one of those occasions, I men- 
tioned this and some other cases as instances of inventions which 
had resulted from accident. Mr. A. Macmillan, who was present, 
asked me to put together the substance of my remarks for bis 
magazine, and the result appeared in the number for May, 1861. 
M. Henry Maudsluy was persuaded that, in spite of the ‘fizzle’ 
in which the particular invention mentioned ended, the day would 
come when the principle would be appreciated.” 


Ararecent meeting of the Society of Chemical Industry, 
Mr. Alexander M. Chance, of Birmingham, described a process for 
the recovery of sulphur from alkali waste, and of great practical 
value to alkali makers. At present, the whole of the sulphuric acid 
employed to decompose salt in the production of soda is lost. 
Some years ago a process was invented for recovering the sulphur 
from this waste, and rendering it available for the reproduction of 
sulphuric acid. That invention was instantly met by a reduction of 
50 per cent. in the prices charged by the foreign copper companies 
for the pyrites from which sulphur was conveniently procured. 
After that reduction it became cheaper to go on throwing sulphur 
into the waste heap than to recover it. Now Mr. Chance brings 
forward a greatly improved and cheapened process, by which every 
alkali maker can readily recover the whole of the waste sulphur. 
Lime is burnt in the ordinary way in kilns with coke, but the 
resulting gases, instead of escaping into the air, are pumped into 
vessels containing the waste calcium sulphide made into a creamy 
paste with water. The sulphuretted hydrogen is expelled by the 
carbonic acid from the kilns, and is made to pass over heated oxide 
of iron. By careful regulation of the air supplied along with the 
gas the hydrogen alone is oxidised, and the pure sulphur is 
obtained in suitable condensers. Or, if it be preferred, the sulphu- 
retted hydrogen can be burned in proper apparatus and reconverted 
directly into sulphuric acid, which is again used to decompose salt, 
and thus recommences the cycle. The lime burned in the kilns is 
required either to absorb the chlorine expelled from the salt in case 
bleaching. powder is manufactured, or to absorb carbonic acid in 
case caustic soda is required, 





MISCELLANEA. 


Tue Exhibition of Irish Industries which is to be held 
during the summer at Olympia, Kensington, will open on the 4th 
June and close at the end of October. 


Accorpiné to the calendar of the Imperial University 
of Japan, there are no less than 149 professors and assistants in the 
University, including the new professor of sanitary engineering. 

Ar Southampton an engine driving a dynamo and 
giving electric light is being supplied with steam from a boiler 
heated by the waste heat from a refuse destructor. Mr. Bennett, 
the borough surveyor, is of opinion that town refuse might be 
made to do a good deal in this way. 


For the mining and colliery machinery, of which 
Messrs. Walker Brothers showed a very large collection in the 
Newcastle Exhibition, the gold medal and two silver medals have 
been awarded, and for colliery ventilating machinery the same 
makers have been awarded also a gold medal, and a silver medal 
for compressing and hauling engines. 


Ox Thursday, March 29th, a second lot of three 
hundred 8in. steel shells, of Messrs. Firth, were tried at Shoe- 
buryness, and the two projectiles selected for tne test firing passed 
through the test-plates, which were Brown’s l2in. steel-faced, 
without breaking. The heads of both were slightly damaged, and 
one was set up 0°8in. at the front band, but the other had no 
materially altered its form. The lot was therefore accepted. 


Tue Highland Agricultural Society of Scotland holds 
its meeting this year at Glasgow, on the 24th to the 27th July. 
Amongst the prizes offered are £175 for the best nominal 6-horse 
power fixed engine and boiler, combined or separate, for erection 
in steadings to drive all ordinary farm machinery. A prize of £25 
is offered for the best combination of machinery for cutting chaff 
as the straw is delivered from an ordinary thrashing machine. 


A NEw pier, 600ft. long, constructed at a cost of £10,000, 
was opened on Tuesday at Lee, on the Solent, by Lady Robinson, 
wife of Sir Charles Robinson, the founder of the village, which 
forms a new watering place on the Hampshire coast. At present 
not more than 100 houses have been built, and the pier is designed 
with the idea of bringing the place into greater prominence, and of 
opening up additional means of communication between the main- 
land and the Isle of Wight. 


Spain must be credited with being the first nation to 
make it, by absolute legislation, obligatory on managers of theatres 
in Madrid to light those buildings by electricity, to the total exciu- 
sion of gas. Six months are allowed in which to carry out this 
most important reform. Al] dynamos, engines, and motors of any 
kind are to be completely isolated from the main building, and 
minute rules are laid down for their safe installation. The supple 
mentary lights are to be oil lamps. Persons employed behind the 
scenes are prohibited trom using unprotected lights, 


THE ceremony of admitting the water into the Victoria 
Dock, Bombay was performed on the 21st February, by Lady Reay, 
in the presence of his Excellency the Governor and a large crowd 
of gentlemen interested in the trade of the port. The water was 
admitted through a culvert from the Prince’s Dock. The process 
consisted of lifting a sluice by hydraulic power. Lady Reay pushed 
over a handle and admitted the pressure water to the machinery. 
This handle was fitted with a silver top, which will probably be 
utilised as the handle of a large ivory paper-cutter, as a souvenir. 


TueE local balance-sheet in connection with the Royal 
Agricultural Show, held in Newcastle last year, has been issued. 
It is as follows:—-To amount of subscriptions received and paid 
into bank, £6288; to payment of contribution to Royal Agricul- 
tural Society, £2000; to prizes offered by local committees, 
£1921; to Royal Agricultural Society for season tickets, £532; to 
levelling and preparing show ground and making sleeper and other 
roads and works in connection with the showyard and the restora- 
tion of the ground, £1616; to printing, stationery, advertising, 
clerks, and other secretarial disbursements, £386; to Newcastle 
and Gateshead Water Company for laying pipes into showyard, 
&c., £237; to Royal Agricultural Society, half cost of trial fields, 
£31. Thus there is a total of £6725, leaving a balance of £436, 
which the Corporation of Newcastle are called upon to pay to the 
society under their guarantee agreement. 


TuHeE Edison Company, of New York, says the Electrical 
Review, has perfected a new type of lamp of much greater 
economy than those hitherto made by it. ‘Broadly stated, the 
new High Economy Lamp of the Edison Company carries with it a 
saving of one-third the power required for the former style, and 
whereas the company formerly guaranteed 8 to 16-candle power 
lamps to the mechanical horse-power, they now guarantee 12 for 
an expenditure of the same power, or 15 to the electrical horse- 
power. The old plants of the company are being rapidly fitted with 
the new lamp, which, of course, marks in the mind of the user of 
the plant the fact that electric lighting is making substantial pro- 
gress. The new 16-candle power Edison lamps range from 9U to 
125 volts, and require only 3,4, watts per candle-power. The 100- 
candle lamp is also one of the new type of lamps, and ranges from 
90 to 125 volts, requiring an energy of 3,4, watts per candle-power.” 


Tue ILrish Manufacturers’ Journal is, it would seem, 
justly indignant. It says :—‘‘English stone for Irish barracks. It 
is, indeed, a case of asking for bread and getting a stone, when the 
Secretary of State coolly answers a query in the House on this 
subject by the assurance that Mansfield stone is brought from the 
middle of the sister country for the works at Isand Bridge, 
because ‘there is no stone in Ireland which could take its place.’ 
Probably there is not, for the very good reason that it wun’t be 
permitted to do so. The idea of going to the Mount Charles 
Quarries, in County Donegal, would be, of course, quite too ridicu- 
lous to be entertained for a moment by the Financial Secretary of 
the War-office; and yet—besides the fact that the Mount Charles 
stone can be seen in all its beauty in the new Museum of Science 
and Art, in Kildare-street, in the erection of which it is being 
largely used—we have the authority of Mr. Newenham Deane, the 
eminent architect, for saying that the introduction of the Mount 
Charles stone into England is merely a question of enterprise.” 


Spreaxkine of the City and Southwark Subway, described 
in our last volume, an American contemporary recently wrote with 
characteristic modesty :—‘‘The author of the article describing the 
construction of the London and Southwark subway is surprised 
that no previous use had been made of iron as a lining for 
subaqueous tunnels. He is evidently not very well posted as to the 
work done in the Hudson Rivertunnel. This American tunnel has 
long been under construction, and an iron shell, lined with brick- 
work, has been a very essential feature in its general design and 
progress. Wrought iron is used instead of cast iron, as in the 

ndon example, and the action of compressed air, used horizon- 
tally, is substituted for the steel shield. But in dimensions, depth 
beneath the surface, and engineering skill displayed, the American 
tunnel is ahead of its English rival, and was started on the present 
plans some years before the new Thames subway was heard of.” 
In reply to this it must be remembered that, firstly, the 
author did not speak of ‘‘no previous use” of iron for tunnels, 
but of ‘‘so little use.” Secondly, iron was used for the Tower 
Subway under the Thames many years ago, even before the 
Hudson was commenced, and that is so leng ago now that the young 
men who commenced it must by this time have grown grey through 
the long-continued experience of the “engineering skill dis- 
played.” True the Hudson ‘was started on the ss plans 
some years before the new Thames Subway was heard of,” but the 
latter, however, is finished. 
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TWENTY-FIVE TONS STEAM FAIRBAIRN, AND | 
THREE-TON LOCOMOTIVE STEAM CRANES. 





We illustrate by the engravings on page 280 and above two 
good examples of cranes for very different purposes, and made 
by Messrs. Joseph Booth and Brothers. 
page 280 is of the Fairbairn wharf type, but with ita bed-plate 
above instead of on the quay level. 

The crane has a radius of 13°35 metres and is 17°40 metres 
high from quay level, and the full load of 25 tons is lifted by 
a steel wire rope of best rough quality and strong return block. 
The revolving and hoisting motions are worked by steam power, 
and are under the control of the crane attendant. 
ment is also made for working the crane by hand when occasional 
lifts are only required. The foundations, shown in section, are 
of stone and concrete, with a strong cast iron well made in sec- 
tions and turned and bolted together. The bottom section acts 
as footstep for the crane to rest upon, and is bored out and 
bushed with a phosphor bronze step, in which the steel pin at 
the bottom of the crane revolves. The top section or circular 


ring is turned inside, and between it and the castings, which | 


are fixed to wrought ironwork, are pulleys which revolve round 
it, and reduce the friction of the rotary motion to a mini- 
mum, 


| to 26ft. as desired. 


The large crane on | 


Bilbao. These cranesare made tosuit the Spanish gauge of railway, 
viz., 5ft.6in.,and have curved jibs so that they can deal with goods 
of large dimensions ;_ the radius of jib can be varied from 16ft. 
All the motions for hoisting, revolving, 
travelling, and jib adjusting are by steam power, and the levers 
for working same are within easy reach and control of atten- 
dants. 

The engines have two cylinders 6in. diameter, 10in. stroke, 
fitted with metallic pistons, steel reversible link motions for 


| starting and reversing in any position. The connecting rods are of 


hammered iron fitted with adjustable gun-metal bearings. Drain 


| taps are fitted to cylinders, and are all connected to one lever. 


| The main shaft is of steel with balanced disc cranks running in 
Arrange- | 


gun-metal bearings, and the pinions and wheels on same for 
working the various motions are of steel. 

The boiler is vertical, 3ft. 6in. diameter, 7ft. 6in. high, with 
two cross tubes in fire-box. The plates are of best mild steel, 
and the vertical seams are double rivetted. The water tank is 
placed under boiler, with necessary mudholes for cleaning, and 
acts as counterbalance to load. 

The framework of crab consists of a pair of sides firmly bolted 
to swivel casting, which is bored out for centre pin and mounted 


| on four steel antifriction rollers that run on turned path, which 


fixed in the concrete foundations. 


. ; | is bolted on the carriage. 
The cast iron well is secured to the main structure of | Bi 


mason work by strong wrought iron bolts and plates, which are | },, 


The hoisting is by single purchase, with a powerful brake for 
ding and lowering weight. 
rope, which has swivel hook and return block for working with 


The jib is made of wrought iron, and is 4ft. wide in centre | double ropes. 


and 7ft. 6in. deep, The front part is made on the cellular prin- | 


ciple, rivetted and secured to side plates. 


The revolving motion is worked by double friction crane put 


The front and | in motion by screws and hand wheel, and the crane can be turned | 


back plates are connected together at regular distances with tee | in either direction without stopping or reversing the engines. 


iron ribs, diaphragms, and lattice or connecting pieces, as shown. | 


A large pulley with a strong steel axle is fixed at the jib head | 
for the steel wire rope to pass over, and also rollers are fixed on 
the back for supporting the same. 

The engines have two cylinders, 74in. diameter, 12in. stroke, 
fitted with metallic pistons. The reversing link motions are steel, 
connecting rods of hammered iron; main shaft of steel, having 
balanced dise cranks and running in gun-metal journals. The 


and are fitted with drain cocks and all other connections. 

The boiler is of the vertical type, 4ft. diameter, 8ft. high, 
having cross-tubes in fire-box. Vertical seams are double 
rivetted, and provision is made for cleaning tubes and boiler by 
wrought iron doors. Fitted with all the necessary mountings 


and force pump for feeding same. Wate . ‘ , | 
pump for feeding seme ater tonk for Relding water | locomotive superintendent of the Takio section of the Imperial | 
Railways of Japan, died at Kobi, on February 13th, 1888, suddenly | 
He held the | 


for supplying boiler, coal bunker, &c. 

The gearing is fixed at the back of the crane, and is carried on 
strong and massive brackets of cast iron. The hoisting motion 
having two speeds —fast and slow—for dealing with the several 
loads, with powerful screw brake for holding and lowering the 
weights. The barrel is grooved to suit steel wire rope. Shafts 
and principal pinions of steel. The arrangement for working 
the crane by hand is fixed at front of the crane. The revolving 
motion is worked by worm and wheel, gearing up to a large 
internal wheel fixed on top of the foundation castings, and is put 
iN motion by clutches and levers. 

here is a platform and railing round the crane for the atten- 


— also galvanised iron awning to protect them from the 
sun, &c, 


The travelling motion is worked by bevel gear connected from 
main shaft to axles and put in motion by clutch and lever. Jib 


| adjustment is by worm gear, with chains and pulleys, and is also 


| 5ft. 6in. gauge. 


The smaller crane, illustrated above, is one of several sent to | 





put in motion by clutch and lever. The jib is made of wrought 
iron, of curved design, with angles and lattice bars, with pulleys 
for rope to pass over. 
plates and angles, with cast iron centre bored out to receive 


: c | centre pin and planed for gearing for the travelling motion 
cylinders are cleaded with wood and covered with steel sheets, | 


mounted on steel axles with steel tired tram wheels set to 
Wrought iron clips for fastening crane to rails. 
Corrugated roof or awning for protection to crane attendant. 








DEATH OF Mr. WrIGHT.--Mr. Benjamin Frederick Wright, 


of heart disease, at the age of about 42 years. 
position of locomotive a of the Japan Railways for 
ten years prior to his death. Formerly he was in the locomotive 
department of the South-Eastern Railway at Ashford, and pre- 
viously on the London, Chatham, and Dover Railway. He wasa 
member of the Institution of Mechanical Engineers and the Insti- 
tution of Civil Engineers, and wrote a paper, which appeared in 
the eg of the latter body in 1883, on ‘‘ Air Compressor 
and Turbine for Working Rock Drills and Ventilating Yanagase 
Tunnel, Japan.” Mr. Wright was buried at Kobé on February 
15th, 1888. The funeral was the largest and most imposing that 
has ever taken place in Kobé, as he was held in high esteem by the 
Government officials, the workmen under him, and all with whom 
he came in contact, and his loss will be much felt by all who knew 
him in Japan, 





Barrel is grooved for steel wire | 


The carriage is made of wrought iron | 
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STINTON’S PATENT SELF-CENTREING BEARING 
LEVELLER FOR LAYING SHAFTING. 





THis simple instrument consists of an accurately turned steel 
tube having a small sight-hole at one end and cross wires at the 
other end, similar to a surveyor’s levelling instrument. The 
tube is inserted into a bearing, and the step collars are slipped 
on to each end to hold the tube central in the bearing, as shown 
in the drawing ; the workman can then ascertain the true posi- 
tion of the bearing by sighting through its axis. By means of 
this instrument, anyone without previous experience can fix a 





| number of bearings in perfectly true line in very much less time 
| than by the ordinary methods. This instrument is being intro- 
| duced by Messrs. Selig, Sonnenthal, and Co., Queen Victoria- 
| street, 


| 
| 
| 








MANGANESE IN CHILI. — The Belgian Minister of Santiago 
| says that the first manganese deposits in Chili were discovered 
| about eight or ten years ago, at Mansee, a distance of six 
miles from the hospital station of the Southern railway. These 
beds were bought and worked by an English company for ‘some 
years, but the deposits then began to give out, and the working 
expenses increasing very considerably, it was considered advisable 
to stop work. The total cost for extraction, transport by road and 
rail up to the shipment at the port of Carrizal Bago, varies between 
eight and nine piastres the ton, according to the position of the 
mines. If, says the Belgian Minister, ‘‘a line were constructed, ata 
cost of 40,000 or 50,000 piastres, from the Chorillos Station to the 
mines, on which trucks could be drawn by horses, this cost would 

be reduced to five or six piastres a ton. If this were done, it would 
| facilitate the transport and working of the deposits, which would 
| easily amount each month to 4000 tons, but at present the monthly 
| output does not, owing to the lack of facilities of the means of 
| transport, average more than 1000 tons. There are in the same 
| departmert other deposits of more or less importance, but their 


workings have not yet commenced,” 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 





THE “FATIGUE” OF IRON AND STEEL, 

Smr,—In your issue of the 9th inst. Mr. Cherry has drawn atten- 
tion to some of the remarks on the above subject, contained in the 
13th chapter of ‘‘ Bridge Construction.” The questions involved 
in the proper interpretation of Wéohler’s experiments are so 
numerous, that your readers would hardly wish to see a discussion 
of them commenced in your columns; but I may perbaps be per- 
mitted to reply to one single observation of your correspondent, 
who says that he is unable to see the evidence of a gradual de- 
velopment of the supposed fatigue, or the connection between this 
and the older experiments of James and Galton. 

Of course, the point in question is only an incidental one among 
many others, and the paragraph referring to it is perhaps not so 
explicit as it might be; but if your correspondent will reverse the 
order of the figures quoted in the context, he will see how they 
may be used to support the theory of a fatigue developed gradually 
by the wearisome repetition of the load. For in Wohler’s bars of 
unhardened steel, the original strength of 1100 centners was appa- 
rently reduced to 1000 after 40,500 repetitions of that load, and 
was further reduced to 900 after 72,000 repetitions of that load, 
and so on throughout the series, until at last it was reduced to 600 
centners after 468,000 repetitions. If these strengths had been 
ascertained in the usual way, the diagnosis would have been almost 
complete, and would exhibit the progressive enfeeblement of the 
bar very clearly ; but as they were not so ascertained, they leave 
many questions open to some reasonable doubt. In any case, 
however, if we are to believe in ‘‘ fatigue” as a kind of lassitude 
which supervenes in consequence of the reiterated application of 
strain, we must surely believe that its development is concurrent 
with the action of the supposed cause. For example, having found 
—as we think—that after 197,000 repetitions of a load of 700 
centners the strength is reduced to 700 centners, and after 468,000 
repetitions of a load of 600 centners it is further reduced to 600 
centners, it would be almost absurd to imagine that after 460,000 
repetitions of the latter load the strength had not been reduced at 
all. And if we discovered by actual experiment that after so 
many repetitions the bar exhibited its full original strength of 
1100 centners, we should be inclined to doubt whether the 
‘‘fatigue ” which had been apparently shown by the other bars 
might not be really traceable to some other cause. 

This is the sort of test that does not seem to have been made by 
Wihler, but was made by James and Galton ; and they found no 
evidence that the strength of the bar had been impaired at all by 
the numerous repetitions of strain to which it had been subjected. 
It would seem that, before we can arrive at any certain conclusions 
as to the working strength, we want really to know how far it is 
affected by each one of the following causes:—(1) The extent of 
the stress variations. (2) The frequency of their repetition. (3) 
The time rate, or violence, of the load changes, including the 
effect of consequent vibrations. (4) The presence of vibrations 
due to outside causes, and taking effect during the application of a 
stress otherwise constant. T. CLaxTon FIDLER. 

Westminster, March 27th 


INDICATOR DIAGRAMS, 

Sir,—With regard to the position of the pin in the crank-shaft 
for producing a cross diagram, I must express my regret at having 
unnecessarily corrected Mr. Beck. I find, on reperusing bis first 
letter, that he particularly referred to marine engines; and from 
his second, that he meant vertical marine engines; so that his 
sketch, showing the pin coincident with the crank, was, for this 
class of engine, correct. Whereas in my sketch I was referring to 
horizontal engines, with which type I happen to be more familiar. 

In the ordinary type of marine engine, with cranks at right 
angles, the pins for both cylinders would have to be placed in the 
forward end of the crank-shaft, and with the arrangement shown 
by Mr. Beck this would mean a very bad lead for the cord driving 
the indicator drum. ‘There would be for the low-pressure cylinder, 
if not for both cylinders, two or three bends in the cord and a con- 
siderable length of it horizontal ; this would probably give rise to 
inaccuracies in the diagram. It would be a far better plan to 
drive the drum from the low-pressure motion when indicating the 
high-pressure cylinder, and vice versa. This would, of course, be 
open to the same objections that I raised with regard to the other 
method, and it would be necessary to know the relative position 
of the two pistons in order to make use of the diagrams; but as 
Mr. Beck only wants to decide one point on the diagram, this 
would be a simple matter. By this means all unnecessary fittings 
would be dispensed with. 

I had not forgotten the slogger of the valve motion, referred to 
in your editorial note at the foot of my last letter. It is quite true 
that in small engines having very little lead the slogger might 
so affect the motion of the valve as to destroy the whole of the 
lead ; but this could not occur in engines of any size without its 
immediately proclaiming itself, both in the ordinary diagrams and 
in the working of the engines ; if it did not do so, then one reason 
for the existence of lead would be gone. 

As to Mr. Beck’s concluding remark, it is completely out of place 
in an argument. Jno. H. TURNER. 

Wandsworth, March 26th. 


TIDAL ESTUARIES AND THE BAR OF THE MERSEY. 


S1r,—In reply to Mr. Boult’s inquiry—What I think produces the 
tidal wave ?—I beg to inform him that, like other people, I think it 
is produced by the motions of the earth and moon. I have 
pointed out from the first that I do not think any investigation 
of the tides has any bearing on the improvement of the Mersey, 
beyond the fact that the ebb may help to keep the channel open, 
as no doubt it does. The bar is caused by the waves; so they 
must dredge away for ever. The gradual improvement of the 
approach to New York is owing to the dredging operations. 

Mr. Boult says the tidal wave is caused by the tide. This seems 
to me to be the wrong way about. The seamen say that there is 
no tide in mid-ocean, but onlya tidal wave. When we see, near the 
shore, a bit of wreckage carried along, we say how fast the tide 
runs. I say the motions of the earth and moon produces the tidal 
wave in mid-ocean, and the offshoots of the tidal wave produce the 
tide on or near coasts; and I consider the tidal wave is a heaping 
up of the water, occasioned by and carrying a force. _ 

Again, I must reply to a frivolous question, ‘‘ What does he 
mean ?” asks Mr. Boult. If he will refer to the bottom of page 71 of 
Whitaker's Almanack he will learn that high water is caused in 
tidal rivers by the tidal wave passing the mouth of such rivers, not 
going up them, as Mr. Boult says. 

I copied the extract from Beechey’s writings from the “Ad- 
miralty Tide Tables,” and it is certainly correct, for it coincides 
with the fact that the turn of the tide throughout the whole of the 
navigable portion of the Irish sea is simultaneous. In my last 
I told Mr. Boult that the fact of the tide running for six hours at 
nearly four knots proved that a body of water far over twenty 
knots long and as wide and deep as the south basin of the Irish Sea, 
was forced every tide into the north basin. The tidal currents are 
so complex about the entrance of the Bristol Channel and the 
south-east coast of Ireland, that only a fisherman can deal with 
them. It is high-water at the Saltees at 5.40, so the tide is ebbing 
there while it is rising at Liverpool. For the first three 
hours of the Liverpool flood the Saltees stream is running E. by §., 
next two hours E.S.E., last hour S.E. by E. It is high-water at 
the Smalls at six o’clock; being the flood at Live 1 the Smalls 
stream is running N. by E. 4 E., last two hours N.E., so the ebb at 
the Saltees is caught by the ebb at the Smalls and swept N.E. into 
the south basin of the Irish Sea, and thus the ebb of the Bristol 
Channel is the flood of the mid-stream portion of St. George’s 


Channel. In my chart, which you so kindly published, this was 
clearly shown by arrows, and if Mr. Boult had given one tithe of 
the trouble to the subject that I have—or rather if he had ever 
ridden at nets—he would not have wanted this explanation. The 
very fact of it being high-water at the same time over nearly the 
whole of the north basin of the Irish Sea proves that a vast influx 
of water takes place, as the water is not lifted off the bottom, and 
the density of it is unchanged. These two facts are enough for 
anybody, The times of high-water along the coast are no index 
to the duration of the mid-stream ; from my windows here I can 
see nets in shore carried to the north by the ebb, while further 
out other nets are being carried to the south by the flood. 

I think 1 have said all that can be of use on the Irish Sea tides, 
and I have done with the subject for some time at least. As the 
loss of the Scholten was due toa want of knowledge of the set of 
the streams in the English Channel, I will take this opportunity of 
pointing out an error in the Admiralty table, in which it is stated 
that the meeting place of the North Sea and Channel tides to the 
north is at the N. Foreland ; the fact is, at high water in moderate 
weather the meeting place is between the Kentish Knock and the 
Caliper sands. At low water the meeting place is near Beachey 
Head; the Channel tide overpowers the North Sea tide, which is 
slack sooner, and drives it back to the Knock ; su places east of 
Beachey Head have a North Sea tide in the early hours of the 
flood, and a Channel tide in the later hours. Thus, at Ramsgate 
the flood sets to the east about two hours before high water, and 
runs in that direction for some time after, therefore at times the 
ebb and flood run in the same direction, The reason is obvious to 
anyone who studies the subject, which is complicated. IW 

Sizewell, March 26th, 





TECHNICAL INSTRUCTION, 


Str,—Your correspondent ‘‘U.,” in describing the amount of 
education necessary to pass the examination for a one year volun- 
teer in the German army as to be obtained only in this country at 
a first-class college or university, differs from the official qualitica- 
tion for that purpose given on p. 329, vol. ii., of the Report of the 
Commission on Technical Instruction. Those requirements are but 
little more than what are expected from candidates for the matri- 
culation examination of the London University, and may be 
acquired at any of the numerous grammar schools. 

The prominent agitator alluded to in my letter, like the Mr. 
Smith mentioned in your leader of January 20th last, was a mem- 
ber of the Technical Instruction Commission. How these gentle- 
men reconcile their recent utterances with the report of the Com- 
mission which they signed without protest or reservation requires 
explanation; but in the case of the advocates of techn’cal instruc- 
tion, consistency and logic must be taken for granted. 

The advocates of technical instruction are once more on the war- 
path, resorting to their old tactics of evasion, exaggeration, and 
suppression, with increased boldness and vigour. Hardly a news- 
paper, either metropolitan or provincial, can be perused without 
coming across one or more reports of meetings upon this important 
—to its promoters—question. Of these meetings, and the speeches 
delivered at them, ex uno disce omnes. No new arguments are 
brought forward, the stock subject being always that the indus- 
tries of the country are rapidly dying out in the face of foreign 
competition, and that in the adoption of technical instruction lies 
our only means of regaining or retaining our position. 

A meeting was held at Watford on Thursday, February 3rd, 
where technical instruction was placed in a different light by Mr. 
G. C. T. Bartley, M.P. for North Islington. Mr. Bartley’s speech 
is fully reported in the Watford Observer of February 4th, and is 
well worth reading by all interested, not only for its substance and 
views, but as being an example of the part of Balaam reversed. 
The chairman, in concluding a speech in favour of technical 
instruction of the usual type, called upon Mr. Bartley, who had 
been for twenty-five years connected with the Science and Art 
Department, South Kensington, and who was well qualified to 
speak on the question, to address the meeting. Mr. Bartley said: 
—‘Some people thought that mysterious thing called technical 
education would cure all those evils from which we were now suffer- 
ing. Some people thought that in that way foreign competition 
would be done away with, that there would be plenty of work, 
plenty of employment, and that all the difficulties under 
which trade is now suffering would be done away with. This 
was a mistake. Those who thought that technical educa- 
tion could cure all the evils from which society was now 
suffering exaggerated its results. What it could do was to enable 
our population to compete fairly and evenly with other nations. 
But unless we have in addition the old-fashioned ideas of industry, 
thrift, and enterprise, technical education would not do us much 
good. Thequestion, What is technical eduction ? was very like the 
question, What is Home Rule? there being hardly two people in the 
world who agreed as to what Home Rule meant. Sir William 
Hart Dyke, who introduced the Technical Education Bill, said he 
would not define what technical education meant; but what was 
worse, the prominent officials of the Science and Art Department 
also refused to do so, and it was laid down that technical education 
meant exactly what the department said itdid mean. The depart- 
ment had no more authority to define what technical education 
meant than anybody else. It must be settled by the trades of each 
locality or district—such, for instance, as the mining, pottery, and 
shipbuilding districts—and not be left to any central office in 
London to lay down the law on these subjects. He considered 
technical education to be that which specially fits the individual 
for his work in life. If it were true that trade and occupations 
must have a large amount of technical training, when and how 
should the technical training be acquired? It seemed obvious, in 
the workshops of the particular trade to which it applied. 
Anotber question followed, Was it possible in any way to train 
the individual in the school, so that when he learnt it he 
shall the more readily or in the easiest manner possible acquire 
the trade that he is going to learn? For this there was no 
learning in the elementary schools. Those who were well off 
enough could, by staying to a greater age, learn technical educa- 
tion in the daytime; but the great bulk of the working classes 
must begin to earn their livelihood very young, and the only way 
to give them an advance in technical education was by the even- 
ing school. A certain amount of this work was done in the schools 
of the Science and Art Department, but not as a system. Another 
step was more important, from the period of life from the age of 
thirteen, when a boy leaves school, to the age of eighteen or 


~ 


twenty. Here our system of education was as rotten as it could 
possibly be. In spite of the School Board, and the laws that we 


have passed, the children of thirteen years of age and upwards in 
the greater part of London practically forgot what they learnt in 
school, and are neglected in the period of life when they must learn 
and advance in technical education. It was as, and even more, 
important, that from thirteen to eighteen or twenty they should 
go to school in the evening than they should go to school when 
younger.” 

The above contains all the points in Mr. Bartley’s speech, but it 
should be read in its entirety. In the main he agrees with the 
recommendations of the Commission on Technical Instruction, and 
favours the German system of continuation schools, to be attended 
by apprentices during part or the whole of their apprenticeship. 

Westminster, 8.W., March 15th. Cc. 





IRON ROLLING STOCK. 


Srr,—How comes it that iron or mild steel, which have almost 
entirely superseded timber for vessels, are not more largely used, 
in England at least, for the construction of railway wagons? In 
the early days of the locomotive its wheels, like cart wheels, were 
made of wood; and the case has been known of a wheel having 





been burnt while the engine was standing for the night after the 
fire was raked out, an accident which led, there is little doubt, in 





the first instance, to the adoption of iron wheels for locomotives 
Again, | ask, how does it happen that iron, which is almost ex. 
clusively employed for wagon building on the Continent, is not 
used to any considerable extent in England? The answer will 
prongs be found in our country’s inveterate conservatism, in th 
nabit which has too long prevailed of following old types, hi 


generally allowing wagons pretty much to take care of themselves 


instead of having them designed by engineers in a scientitic 
manner. 
Nearly forty years ago Mr., now Sir Daniel, Gooch, on the Great 


Western, soon followed by his brother, Mr. John Gooch, on what 
is now the Great Eastern, made some iron carriage and wa san 
frames. Those vehicles were running only a few years ago; Ae 
the probability is that some of them are still on the road. [n those 
early days, however, there were no such facilities as are now 
afforded for obtaining the special sections of iron most suitable for 
the purpose; but everything had to be built up by regular fitters 

On the Continent iron is now generally used for wagon frames 
its use having been begun about twenty-three years ago. First 
the longitudinals, called /ongeroxs in French, and ‘ soles” in 
English, were made of iron instead of wood ; then the outside trans. 
verse pieces—traverses in French and ‘‘ headstocks” in Enylish 
followed as a tentative measure; and then the intermediate 
transverse pieces. Timber diagonals were retained for a lone 
time, probably with the idea that wood affords greater elasticity 
but ultimately they gave way to iron; and now nearly the whole 
wagon is made of that material. On the Continent too the uprights 
of low-sided, high-sided, and box or closed wagons are now 
invariably made of iron, generally channel bars, but sometimes of 
T section, replacing din. by 34in. timber, with a great gain on the 
score of neatness, 

In India it was soon found necessary to make as much of the 
wagon as possible in iron on account of the destruction of timber 
by ants and other insects; and it is a matter for surprise that 
iron and mild steel have not been more largely used in the old 
country, seeing that England is one of the greatest iron-producing 
countries in the world, and does not even grow her own timber. 
The tendency is for timber to become scarcer, and therefore dearer, 
There is now very little English oak; and the price of American 
oak is certainly tending upwards, On the other hand, the general 
adoption of iron or steel frames for wayons would constitute an 
appreciable support to the iron trade. Then timber has to be sawn 
and dressed, while iron bars of any required section can be obtained 
from the rolling mills ready sawn to dead lengths with no fitting 
required. Channel bars are best for the soles, with the flat inside, 
to which the horn-plates are bolted and the transverse members 
attached with butt joints by rivetted angle irons; but joist and 
double T bars have also been used. All that has to be done is to 
drill to template the holes for the bolts and rivets; and in the 
case of a railway company that fixes upon one type for each class 
of stock, it will be worth while to employ a multiple drilling- 
machine to drill all the holes in each piece simultaneously, 
Then with all the steam, hydraulic and pneumatic rivetters in the 
market, the closing of the rivets is a very easy matter. 

At the same time, I would not advocate the use of metal for the 
sides, and x eorey d the bottoms, of open wagons, on account of 
the great liability to rust from the alternations between damp and 
dry; and, if adopted for the sides and bottoms of box and closed 
wagons, those parts should be frequently painted. The French, 
Belgian, German and Austrian railway administrations even em- 
a! iron sheets for the panels of their carriages, easily perceptible 

y the metallic clang of the doors on closing, the great heat due to 
the iron being to a great extent counteracted by the air spaces 
between the sheet and the matchboard lining. An_ iron-frame 
wagon is much more easily repaired than one with timber frame, 
and may, indeed, be renewed until scarcely anything is left of the 
original structure; and, when ultimately consigned to the 
‘‘knacker’s yard,” the one has a certain appreciable value for 
being worked up again, while the other is only tit for firewood. 
have also noticed that when a train consisting of iron-framed and 
wooden-framed wagons has come into collision with another, while 
the timber-framed wayons have been smashed to matchwood, the 
iron-framed, under precisely the same conditions of impact, have 
been comparatively uninjured, and have, in fact, been restored to 
service after comparatively slight repairs. Moreover, the iron 
frame gives a certain amount of protection to carriages in the event 
of telescoping. 

However carefully the timber may have been seasoned, the 
wagon is still liable to what is generally known as “ hogging,” or 
that warping of the frame soles giving them the appearance of a 
hog’s back, owing to the ever varying conditions of temperature 
and degree of moisture in the atmosphere. In that case the centre 
line of the buffers is very far removed from the horizontal, setting 
up strains which greatly diminish the life of the vehicle. 

The facility for obtaining a straighter frame with iron bars has 
doubtless been one of the chief causes in leading continental rail- 
way companies and administrations to adopt metal instead of 
timber for the frames, not only of long sleepiny cars, but even high 
and low-sided wagons. There must, indeed, be far greater rigidity 
in the iron or steel frame, with its rivetted angle iron joints, than 
with one of timber, however carefully put together, unless indeed 
the scantling of the timber be far in excess of requirements as 
regards strength ; and in such a case there is an excess of weizht as 
well as exayyerated first cost. 

The durability of the metal wagon, if kept properly painted, as 
a protection against rust, is certainly greater than that of the 
timber-framed wagon; and then, as regards weight, the same 
strength can be obtained with metal as with wood, weight for 
weight. Coming to the crucial matter of cost, the iron or steel 
wayon can now be made at a very slight extra cust as compared 
with one of timber; and this is more than compensated by its 
longer life, facility for repairs, and value of worn-out material. 
In conclusion, let me observe that there must be a material ad- 
vantage in the use of metal instead of timber, or it would not be so 
universal on the Continent, where the facilities for obtaining the 
latter are at least as great as in England, while in very few of the 
continental countries is the former obtainable so cheaply and so 
easily as in our own country. THOMAS Kitson, 

Late Loco, Supt. Great Luxemburg Railway. 


March 13th. 





GREAT EASTERN PADDLE ENGINES, 


Sir,—From an advertisement in this week’s paper, the paddle 
engines of the above are to be taken out. It will be a yreat pity 
if these fine specimens are broken up; they are the largest ever 
made, of a handsome design, and would be a fitting memento of 
the big ship, and perhaps the only one that could be retained. 
Surely the Clyde could afford to acquire and erect them as an 
engineering monument; time will always add to their interest; 
and it will be a matter of unavailing regret if the opportunity be 
lost. The approaching exhibition in Glasgow will not be complete 
without them. Knowing the interest you have all along taken in 
the Great Eastern, I venture to make this appeal through your 
influential journal. W. 5 

Liverpool, March 27th. 


5. 


TESTS OF CEMENT AT LONG DATES. 


Sir,—I sent you about this time last year a short statement of 
certain tests of cement at long dates with some remarks as to the 
deductions to be drawn from the results,! the whole yoing to prove, 
in my opinion, that the greatest ultimate strength is obtained 
from cement which, when broken at seven days after gauging, 
would, if tested in a laboratory or to the greatest advantage, have 
a tensile strength of about from 4001b. to 450 1b, per square inch 
of section. It must be remembered, as mentioned in my previous 
letter, that the actual tests are low because no effort was made to 
produce high ones, and that if made in the most advantageous way 


41 Tue Enorneer, vol, Ixiii., p. 395. 
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they would have been considerably higher. The probable values 
of the tests under these conditions are given in brackets in each 
“oo to the carelessness of a foreman, a number of briquettes 
were destroyed, and I am, therefore, unable to give the results of 
so large a number of tests as I could have wished, but perhaps 
those I am able to send you may be of interest to your readers, 

I enclose a copy of the table published last year, as well as that 
which I now submit to you, as a comparison of the two may be 
interesting. <EGINALD E, MIDDLETON, 

49, Parliament-street, S.W., 

March 13th. 


The figures in brackets are those which may be considered to represent 
the full strength of the cement vf tested in the most advantageous way, 
and ave found by adding 224 per cent. to the original sigures.— 
February, 1887. 
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Fig. 2, by applying it in the direction of the arrow against the 
rear edge of the plane. ‘The piano and rod will at once begin to 
rotate around the centre c, accelerating in motion. As the velocity 
increases the air will be pushed out of the way by the advancing 
plane in a correspondingly increasing quantity, and the reaction 
will be normal pressure. When the rear pressure is 4lb., the 
normal must be 314 1b,, the pull on the pivot 32 lb., and the motion 
of rotation constant. 

We have now the strains of Fig. 2 produced in another way. 
We have a push of 314 |b. against the large component, and a push 
of 41b, against the small component. he size of the plane will 
determine the velocity of rotation. The air would be rarefied on 
the outer surface of the plane; but all disturbance, excepting the 
normal pressure, may be neglected, as the effect of air removal 
behind would appear in it. Eddies around the edges would 
arise from effort to restore equilibrium, so that a small fraction 


| only of motion would be expended otherwise than in producing 


normal pressure. It is obvious that if all the force in the air dis- 
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“ge Boh 3 4 3% £ “58 3 3 54 BS 3 ¢ 8 To produce the three strains of Fig. 2 we have introduced motion, 
a | @ < AB! “6 is se and we next have to estimate the value of the 41b. and 314 1b. com- 
oo | —-——--—— _ ponents in terms of quantity of motion. This is readily done by 
| Lb. per pays, Lb. per multiplying the pressure by the distance it moves in a given time. 
| “S60. | 1463 “iso +170 | +465 1°38 If the circle be 3000ft. in circumference, the time of one rotation 
| (318) . (527) ita a ” 1 minute, and the shell of air removed be nearly 94in. thick, there 
| would be a column of air 6 x 6ft. in section and 381ft. deep pushed 
300 to 350 | 330 1076 545 +215 +65 1°80 out of the way at each revolution. This would require 31} lb., 
(404) (67) moving 381ft. in 1 minute, or 12,000 units of force each minute, and 
Ss , * we have the value of the large component in terms of quantity of 
350 to 400 (as) 1595 (574) + 98 +237 | + °51 motion. The value of the small component is 4 lb., moving 3000ft. 
iy in ] minute or 12,000 units of force in 1 minute. In terms of 
400 to 500 | 446 1054 450 + 13 +3 4+ -o9 | momentum, then, both components are of the same value. 
| (546) (562) | | Up to this point the case seems to bea plainone. It harmonises, 
oe i oe = | so far as I know, with the rules laid down in the text-books, and 
100 to 600 re 686 hs oe co = “06 all of it rests on good authority. But now comes in a unique and 
; - srl as EPs os surprising condition, found in operation but in one place in nature, 
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(654) | | (667) 
THE PROBLEM OF FLIGHT. 
Sir,— Knot three strings together at d—-Fig. 1—and tie the other 
ends of each to the hook of a Salter’s balance. 
to the ring of each and pass it over the pins a, b, and c, respec- 
a so that the angle adb is 90deg,, and the angle cdo is 


100 deg. When the string is fastened to b, so that the index of its 
a balance marks 4 lb., that of a 
will mark 314 Ib., and that of ¢ 

4 321b, —small fractionsneglected. 
There is now a triple strain 

z)2 wherein the forces act and react 
Ae Fic.! upon each other, and as it is the 

8 . basis of my illustration I wish it 


to be well understood. 
In the first place, as ad and 


other, or rectangular forces, 
they neither act nor react upon 
each other, but they both do so 
oned. (1) It is obvious that 
there is a resolution of the 32 lb. 
on cd into two parts. 
are 314 lb. on a in the direction 
ad, and 4 1b, on bin the direc- 
tion ) d; (2) 321b. acting in one 
direction on d is equivalent to 
314 lb. and 4 Ib. acting on d, 
from the two directions given ; 

c (3) either of the strains will 
develope both the others—for instance, if b should be detached the 
others would become zero ; if |) is then restored to 41b. the other 
strains will reappear as at first. 

We will now change these strains into another form. Take a 
long rod, pivotted at c—Fig. 2—and having a head d. Under this 
head place another rod resting on a solid support a, so that the 
angle cd ais 10deg. Then push against the head in the direction 
bd, so that the angle bd ais 90 deg. (1) It is obvious thatd} and 


__-eaitar 


& 


Tie another string | 


| large component. 


bdare at right angles to each | 





and not recognised by mechanical science. The pressures normal 
to the plane are constantly escaping to the rear, and as they tend 
to expand in all directions, it follows that a part of the motion con- 
tained in them can be thrown over 90 deg., and act parallel to the 
plane. If the rear edge be thickened it will form an abutment for 
the rotated expansions to act against, thus replacing the rear 
thrust to the extent of such action. Let us suppose that 4 1b. con- 
stant pressure acts parallel to the plane in this way—a reasonable 
assumption, as there is a total of 3141b. escaping. Will this 4 lb. 
constant pressure rotate the plane? The 41]b. push is now a func- 
tion of the plane, and it is evident that velocity of rotation has 
nothing to do with determining the quantity of motion contained 
init. Close attention to what takes place will show this to be 
true. The quantity of motion in the normal pressure balances the 
That is sufficiently clear. If the plane were not 
present these pressures would expand in all directions ; but the 
thickened rear edge prevents expansion in that direction, forcing 
it into other directions. The amount of expansion is not changed, 
but the direction of a part of it is changed. It is obvious therefore 
that the large component is balanced by the normal pressures 
going into the air, and the small component by compelling them to 


| come out in a definite manner, and that the quantity of motion 


They | 


dado not act and react on each other as they are rectangular | 


forces ; (2) both act and react on ¢ d, in which case cd is equal to 
them both, as before; (3) a push of 41b, on db will develope 
314 1b. on a d and 321b. onc d, and either will develope the others. 

So far, the matter is plain enough. It is a simple case of force 
resolution determinable by experiment by the use of Gravesande’s 
apparatus, or porscere  & by right lines. We will now introduce 
motion, and to do so will employ an 


elastic fluid that is readily found = as 
in atmospheric air. This medium 4c ar 

we will use to produce the 3141b. *~ 

reaction against the large compo- \ 

nent on ad, so that the rod may be Fic.2 


removed, The medium must be 
elastic to give back, in every direc- 
tion, the motion communicated to + 
it. It must be fluid, to react at 32 at 
right angles to the compressing 
surface. Retaining the pivotted 
rod of the 82 lb. strain, we will re- a. 
move the roda d,and fastenaplane  c* 
tothe former in place of its head, 
Fig. 3, so that the angle cd) is 100deg. The plane may be of any 
size, say 6ft. square, an edge being shown in the figure. We will 
—— the rod cd to be quite long, to permit the circumference 
of the circle to approach a straight line, and for the present will 
neglect both friction and weight of parts. We will remember that 
the only resistance air can give to the motion of a plane through 
it is either frictional, parallel to its surfaces, or pressure, normal 
thereto. We will suppose the plane of the paper to be horizontal, 
the rod freely pivotted at c, and the plane and rod capable of 
being rotated in the direction of the arrow. 

The problem now before us is to produce the three strains of 
Fig. 2, by substituting air pressures,in place of the rod. We will 
first revive the 4]b. strain on db, Fig. 1, or the 4 1b. push of 








conserved, or kept in the escaping pressures, is equal to that of the 
small component. Hence the quantity of motion balancing the small 
component is found by multiplying the 4 1b. pressure by the distance 
it would have to move in one oe 
minute to produce the change 
of motion which takes place in 
the expansions. The amount 
would be nearly 1400 units in 
one minute, or about one-eighth 
the normal pressure, as_ the 
321b. pull on the pivot, where 
they both appear, would deter- 
mine. The frictionalresistance | 
of the air to the passage of the 
plane is in the same direction \ 
as the small component, and 

is balanced by the expansions ; 5 
but the quantity of motion in 
this action does not appear in 
the 32 1b, pull on the pivot, and 
hence does not concern us. Adding the 1400 units of the small to the 
12,000 units of the large component, makes 13,400 units of motion 
in the 321b. pull on the pivot in oneminute, which alsorepresents the 
total amount of motion put into the air by the plane. The motive 
power producing this result is found in those cosmical forces that 
carry the earth in its various motions and resists any motion that 
tends to drag it from its resultant position. The expended cosmical 
energy is found in the amount of motion flowing from the system 
of the plane. The swinging earth, the pull on the pivot, the two 
components, the normal pressure, the parallel thrust, are processes 
by which cosmical energy is changed into air tensions. 

If we stand the paper of Fig. 3 vertically, consider the pivot the 
centre of the earth, and removing the rod, substitute gravity 
therefor, the plane becomes a soaring bird, without a variation in 
the action of the forces. I know of no other operation of nature 
that illustrates the transformation of cosmical mechanical energy 
into the product of a machine. 

Why should this one instance terminate the list of this kind of 
mechanical power? Multitudes of illustrations of molecular action 
producing mechanical effects are all about us—combustion ; the 
flow of water consequent upon evaporation ; electrical and 
chemical energy; muscular force; air motion arising from heat. 
In all of these cases mechanical power is derived from sources other 
than mass motion of the earth. The reaction is not against the 
initial motion. There is no pulling against boot straps, but 
against something external to itself. When we attempt to get 
this effect out of the mass motion of the earth the famous quota- 
tion exactly applies. If a pull is made upon the earth through a 
rope fast to it, for example, the feet of the puller press in an 
opposite direction exactly equal to the pull resulting in rest. Try 
as we will, it is difficult to resist the mass motion of the earth by 









any means that will not assist it to an equal extent. We can get 
nothing against it that is not also for it. We are in the plight of 
Archimedes, no place to put our fulcrum. 

The case we have been considering gives us the desired resistance 
without a corresponding assistance. Doubtless the equilibrium is 
undisturbed so far as the universe is concerned, for motion remains 
conserved whatever happens. But here resistance to cosmical 
motion consists of work done at the point needed for our purposes. 
After the system of the plane is left behind the transformations 
baffle our knowledge, and indeed do not concern us. 

A pertinent inquiry from an industrial standpoint would be 
whether there is any way other than the above to transform the 
mass motion of the earth into work. If there is not, then, can the 
air tensions be collected so as to do work economically by the above 
plan? In any event a motive power for the navigation of the air is 
at hand whenever required. I. LANCASTER. 

March Ist. 








Naval ENGINEER APPOINTMENTS.—The following appointment 
has been made at the Admiralty:—William T. Pover, staff engi- 
neer, to the Enchantress, to date April Ist. 


GLOUCESTERSHIRE ENGINEERING Soctety.—The first meeting of 
this newly formed society was held in the Lecture Theatre of the 
Schools of Science and Art, Gloucester, on the 28th ult. The 
Society already numbers eighty-tive—viz., twelve honorary mem- 
bers, forty-two members, and thirty-one associates. Mr. T. 
Gambier Parry, president of the School of Art, occupied the 
chair, and in opening the proceedings said he looked upon the 
establishment of this society as an important advance in the 
development of technical education in the county, and referring 
to the necessity of having accommodation for the library, and 
for the meetings of the council, &c., called upon the citizens to 
come forward and help in the erection of the Raikes’ Memorial 
Buildings, which, when established, would provide such societies 
with sufficient advantages to enable them to work easily and 
well. Mr. Platt—of Messrs. Fielding and Platt—proposed, and 
Mr. A. Slater—general manager of the Gloucester Wagon Com- 
pany—seconded, the adoption of the rules and bye-laws, and 
these were carried as printed, with an alteration in Rule 3, which 
was amended to allow working artisans to enter the society as 
associates, Mr. Platt was then elected the first president, and 
Messrs. A. Slater, Jobn Fielding, and J. J. Seekings the vice- 
presidents. Mr. J. D. Humpidge, of 10, Theresa-place, and Mr. 
E. J. Cullis, of the Canal-office Docks, were elected as hon. secs., 
and the following seven members were appointed to serve on the 
council:—Messrs. P. R. Bjorling, A. Chew, J. Platt, jun., W. 
Robinson, W. R. Voller, S. E. Snoxell, and §. Merrylees. 


WaGEs IN THE WOOLLEN TRADE.—Below is a table showing the 
average weekly rate of wages paid in woollen factories in the 
United States (Massachusetts), France (Rheims district), England 
(Yorkshire district), and Germany (Rhenish district). It is im- 
possible to doubt the accuracy of this table, as Carroll D. Wright 
is responsible for the United States figures, ex-Consul Frisbie for 
those of France, Robert Giffen for the English, and ex-Consul Du 
Bois for those of Germany. 


Wool : aaa pe - France. England, Germany. 
Dols. Dols, Dols. Dols, 
i eer ere 9 43 o 5 82 5 76 oe 5 50 
WORN ca cussas 6 00 ae 2 70 és 2 40 ae 2 50 
Young persons.. 5 12 Sa 2 0 ne 180 ‘ay 1 90 
Spinners : 
Men (overseers) 12 00 a 6 50 i 6 00 6 60 
Spinners....... 9 05 6 00 5 00 5 25 
Omen ........ 618 = 3 00 3 00 3 00 
Young persons., 4 81 fs 2 00 1 80 1 90 
PMO. 20002 5:0 ae 3 00 2 50 2 40 
Weavers : 
Ti ences scenes 8 53 =i 4 67 4 80 4 25 
Women ........ 7 45 oa 4 00 3 48 4 00 
Mechanics...... 13 40 fa 6 25 » 50 5 00 
Labourers...... 3 5s 3 75 3 35 3 00 


According to official authority, wages are 100 per cent. higher in 
the woollen and worsted industry in the United States than in any 
of the European countries. — Scientific American. 


THE LIVERPOOL WATER SupPLy.—The decreased supply of water 
to Liverpool from ordinary sources and the certainty that the 
Vyrnwy water will not be available for some considerable time, has 
caused the Liverpool Water Committee to turn their attention to 
other public bodies for a temporary supply. It was found that the 
Corporation of St. Helens had a surplus quantity of water, and 
negotiations were at once entered into and satisfactorily concluded 
for 1,000,000 gallons per day to be sent into the Prescot reservoirs 
of the Liverpool Corporation from the new waterworks on Lord 
Derby’s estate at Knowsley, at a cost of 4! ong 1000 gallons, and 
a further supply of from 1,500,000 to 2,000, gallons per day to 
be supplied from the Kirkby wells, on the estate of Lord Sefton, at 
a cost of 4d. per 1000 gallons. The acquisition of sites on the 
estates of the two noble earls, and the splendid yields of water, 
both in quantity and quality, having placed St. Helens in a position 
to assist Liverpool, a brief description of the completed Knowsley 
works will be read with interest. Both the Knowsley and Kirkby 
sites were first selected by Mr. D. M. F. Gaskin, M.Inst. C.E., 
F.G.S., water engineer to the St. Helens Corporation, and Alder- 
man M‘Bryde, J.P., chairman of the Water Committee, and sub- 
sequently approved by Professor Hull, F.G.S., and Professor C. 
De Rance, F.G.S. An Act was obtained for the construction of 
works, and they were at once proceeded with. At Knowsley there 
are two 11ft. diameter wells, each 170ft. deep, connected by a drift- 
way 22ft. by 6ft. ; and one 6ft. diameter well 160ft. deep, connected 
with the north well by a driftway 6ft. by 5ft. A borehole com- 
mencing with 24in. and diminishing to 18in. was sunk from the 
bottom of the smaller well, the total additional depth being 536ft. 
These works are sunk in the pebble beds and lower mottled sand- 
stone of the new redstone formation. The average yield of the wells 
is 1,500,000 gallons per twenty-four hours, the bulk of which 
is obtained at a depth of 476ft. from the surface. The per- 
manent buildings, are principally of brick, and are an adaptation of 
the Scottish baronial style of architecture, and consist of an engine- 
house for duplicate engines, with compensation tank on the top, 
boiler-house for three boilers, four cottages, smithy, and storehouse. 
Only one engine, two boilers, and two ram pumps have up to the 
present been put down, but by their means 1,500,000 gallons of 
water are raised in twenty-four hours a total verticai height of 
300ft., and forced through six and a-quarter miles of pipes to the 
high-level surface reservoirs at St. Helens. As the pumping 
main passes close to Eccleston-lane Ends, where the Liverpool 
reservoirs are situate, connecting pipes and a measuring tank 
have been laid down, and by this means Liverpool has 
received a supplemental supply since February 24th. As regards 
the further arrangement for 1,500,000 to 2,000,000 gallons to 
be supplied daily from Kirkby, it may be mentioned that 
these wells were commenced in 1886. ‘They have been sunk 
through the pebble beds of the new red sandstone formation toa 
depth of 150ft., with a borehole of 360ft., the diameter being 
similar to that at Knowsley, and the splendid yield of from 
3,500,000 to 4,000,000 gallons per day has been found to exist. 
The surface works are only just being commenced, the tenders 
for the foundations having been accepted last week. The building 
will, we undertand, be in the nature of an octagonal water tower 
in castellated style, with a compensation tank on the top. The 
engines are being constructed by a local firm, but for the pu 
of commencing to supply water to Liverpool on the 31st of May 
an engine is to be immediately removed from the Sutton pumping 
station and brought into temporary use. The Kirkby mains join 
the Knowsley mains at Knowsley, giving the same connection to 
the Prescot reservoirs. The whole of the works have been, and 
are being, designed and carried out under the immediate super- 
vision of Mr, Gaskin, —Liverpool Daily Post, 
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MESSRS. JOSEPH BOOTH AND BROTHERS, LEEDS, ENGINEERS. 


(For description see page 277.) 
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TO CORRESPONDENTS. 


Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*," All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

A Stream User.—A letter lies at our office Jor this correspondent, 

G. N.— The press you mention is mode by F, L. Stott, Baron-street, Rochdale, 
and by D, Cocking, Hope-street, Glasgow. The other kinds ave made by all 
the chief agricultural engineering firma, ‘ 

Grasper.— No such patent as you describe was ever worked anwichere, to our 
knowledge. Messrs, Fowler, Steam Plough Works, Leeds, did something 
years ago in canal Loat propulsion by wire ropes, and might be able to give 
vou some information, 

Sart Water.—You will certainly do serious injury to your boiler if you 
work it at all with salt water at 140 lb,, unless vou vse the utmost caution 
in clearing out the scale which is certain to form. When you are obliged 
to work with salt water, let the density get high, as much as synds, asin 
this way you use less feed-water, Get the salt water out as soon as possible, 
and fill, Ff you can, with Jresh, clean river water, adding a little caustic 
soda, Aa you only use sult water at distant intervals, you will not incur 
much risk; but the least want of attention may end in disaster. 


LAP WELDED PIPES. 
(To the Editor of The Engineer.) 

Sir —I understand they are making 24in. wrought iron lap welded 
pipe in the United States 20ft. long. Can any of your readers kindly 
inform me whether it is made in this country as long, or what length, 
and by whom ? A. M. 3. 

Hampstead, April 3rd. 


SUBSCRIPTIONS. 

Tak ENGIneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
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Half-yearly (including double numbers)... .. .. £0 148. 6d, 
Yearly (including two double numbers) .. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THk ENGINEER is registered for transmission abroad. 

A complete set of THE ENGINEER can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post-free. 
perc yr Pre: wy Post-office order must be accompanied by letter of 

vice to the isher. Thick Pa Copies ma if pr 
increased rates. itd saitiiesninniiee 

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s, China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Greece, Tonian Islands, Norway, Panama, Peru, Russia, Spain, ordeal 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 


Sandwich Isles, £2 5s. 
ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seyen words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by a Post-office 
order in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless delivered before Six 
° clock on Thursday evening; and in consequence of the 
rie sy) for going to press early with a portion of the edition, 
‘ TERATIONS to Standing adverti ts should arrive not 

i ater than Three o’clock on Wednesday afternoon in each week. 

etters relating to Advertisements and the Publish artment of the 
paper are to be addressed to the Publisher, Mr. eee _—< Riche ; all 
other letters to be addressed to the Editor of Tar ENGINEER, 168, Strand. 
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MEETINGS NEXT WEEE. 


ao INSTITUTION or Civit Enorneers,—Tuesday, April 10th, at 8 p m.: 
Ordinary meeting. Paper to be read, with a view to discussion :— 
Me enpreseed Oil Gas, and its Applications.” by Mr. Arthur Ayres, 

Po lg E. At this meeting the monthly ballot for new members will 
aaomer or Enotnrers.—Monday, April 9th, at the Westminster Town 
be » & paper will be read on “The Wimbledon Main Drainage and 
Pan isposal Works,” by Mr. William Santo Crimp, A.M. Inst. C.E., 

-G.8., of which the following is a synopsis :—History of the works— 
bi ulation, area, and shape of district High, mid, and low-level out- 
alls—Sizes and gradients of sewers—Use of brick sewers, cast iron pipes, 
— concrete tubes—Application of the separate system, ‘‘ the rainfall to 
t le river and the sewage to the land”—Chemical treatment and filter 
presses—Pumping stations, steam power, and gas engines—Ventilation 
of the sewers—-Cost, working expenses, and general conclusions, 





Society or Arts.—Monday, April 9th, at 8 p.m.: Cantor lectures. 
“Milk Supply, and Butter and Cheese-making,” by Mr. Richard Ban- 
nister, F.1.C., F.C.8. Lecture I.—Our milk supply—Changes in town 
supply from various causes—Agricultural depression: its effect in im- 

roving breed of cattle, and their food for mili production— An agricul- 
tural department wanted to impart knowledge, to direct inquiry, and to 
stimulate practical education in dairy farming—Milk not of uniform 
composition, although containing the same constituents; composition of 
different kinds of milk; how preserved for ordinary use; cooling: its 
effect; why milk becomes sour—Methods of milk examination; in the 
dairy, the depét, and the laboratory. Wednesday, April 11th, at 8 p.m.: 
Ordinary meeting. ‘‘ Recent Legislation concerning the Pollution of 
Air and Water,” by Mr. Alfred Fletcher, Chief Inspector of Alkali, &c., 
Works; Sir Frederick Abel, C.B., D C.L., F.R.S., will preside. Friday, 
April 13th, at § p.m.: Indian Section. ‘The Experiences of Twenty 
Years in Conducting Agricultural Inquiries in Southern India,” by Mr. 
W. R. Robinson, M.R.A.C., Principal, College of Agriculture, Madras ; 
Sir James Caird, K.C.B., will preside, 

Civit AND MECHANICAL Enotneers’ Socirry.—Wednesday, April 11th, 
at the Town Hall, Westminster, at 7 p.m.: Ordinary meeting. Paper to 
be read and discussed :—‘*On Theatres and other Public Buildings,” by 
Mr. Walter Emden. 

Society or TELEGRAPH ENGINEERS AND ELeEctrRIcIANS.—Thursday, 
April 12th, at 8 p.m.: Ordinary general meeting. ‘Central Station 
Lighting (Transformers v. Accumulators),” by Mr. R. E, Crompton, 
M. Inst. C.E., Member, 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
The ninth general meeting of the Institution will be held in the Lecture 
Hall of the Literary and Philosophical Society, Newcastle-upon-Tyne, on 
Wednesday, April 11th, at 7.30 p.m. (1) Adjourned discussion on Mr. 
J. T. Milton's ‘paper on ‘Slide Valve Gears.” (2) Adjourved discussion 
on Mr. G. W. Sivewright’s puper on “ Stockless Anchors and Fittings.” 
(3) Paper on ‘ The Construction of Pontoon Dry Docks,” by Mr, A. Taylor. 











DEATH. 
On March 81st, at Fernbank, Shoot-up-hill, Brondesbury, RicHarp 
TownssuEND, Mem, Inst. C.E., in his eighty-second year. 


THE ENGINEER 


APRIL 6, 1888. 











TRAIN RESISTANCE, 


Ay article on the speed of locomotives, which will be 
found in our impression for March 16th, has elicited several 
letters from correspondents, all suggesting the fitting 
of a wedge-shaped appurtenance to the leading end of the 
engine as a means of reducing the resistance of the air to 
the motion of the train. In the article in question we 
pointed out that there was a direct resistance caused by 
the pressure of the air against the front of the smoke- 
box, &c. That there is such a resistance, everyone who 
has stood on the front buffer beam while an engine was 
running at speed can safely assert as the result of his own 
personal experience. That it is possible in any way to 
eliminate or reduce it by altering the form of the leading 
end of the engine is, however, quite another matter, 
which we propose to consider here. But we cannot con- 
sider it by itself, and consequently we must of necessity 
write about the whole subject of train resistance. At 
various recent times in England, France, and the United 
States experiments have been made to ascertain the 
resistance of trains. Of these recent experiments we 
shall say nothing; we shall confine our attention to 
investigations made in the infancy of railways, and con- 
cerning which nothing is now heard, because the present 
generation has forgotten all about them. But it is none 
the less certain that for accuracy and trustworthiness 
they have never been excelled, and they consequently 
possess an immortal value which cannot be lost. 

The first investigation to which we refer was carried 
out by Nicholas Wood, and full particulars of it will be 
found in his “ Practical Treatise on Railroads,” second 
edition, 1832. His experiments were intended to ascer- 
tain the rolling resistance of vehicles running on railways, 
and the axle friction of the same vehicles. The details of 
his experiments were ingenious, and calculated to meet 
all the conditions of practical railway work. We cannot 
attempt to describe these experiments in detail—we can 
only give the general results, which are that the resist- 
ance caused by rolling does not greatly exceed the one- 
thousandth part of the load, and that it is constant at all 
speeds and for all loads. It must be clearly understood 
that this statement has nothing whatever to do with the 
resistance caused by the deflection of the rails under the 
tread of the wheels; and it may be worth while to digress 
here for a moment to say that Wood carried out experi- 
ments on this resistance also, which go to show that its 
amount varies with the stiffness of the rail, and is there- 
fore in no wise or way a constant quantity. On a good 
road, however, it cannot be a considerable quantity, and 
it is probably less as the speed becomes higher, because, 
speaking roughly, the rail has less time to bend under the 
tread of the wheels. We may set down rolling resistance 
as about 251b. per ton. Turning now to axle friction, 
we find that this also is very small in amount, and it is 
curious to note that Wceod obtained, more than fifty 
years ago, results practically identical with those 
arrived at during the friction experiments carried 
out by Mr. Towers for the Institution of Mechanical 
Engineers. That is to say, he ascertained that there 
was an enormous difference between the frictional 
resistance of a bearing flooded with oil and one well 
lubricated only. Dealing once more with results, it 
appears that the frictional resistance of railway axles is 
about ,bth of the insistent weight when the surface 
speed of the journal is the same as the progressive speed 
of the carriage. The actual retarding effect will, of course, 
be less in the ratio of the diameter of the journal to that 
of the wheel. We may sum up by saying that according 
to this most elaborate, extended, and ingenious investiga- 
tion, the combined rolling and axle resistances to a train 
amount to about ;};th part of the load; that is to say, in 
the case of a train weighing 250 tons a pull of 10 cwt. 
would suffice to overcome them, and they are practically 
constant at all speeds. It must be clearly understood 
that the power required to overcome a constant resist- 
ance varies precisely as the speed; that is to say, 
twice as much power would be required to haul a 
train at 20 miles an hour as would suffice to haul it at 
10 miles an hour, and so on; and it will be seen further 
that the evaporative power of a locomotive, even if the 
resistance were only constant at all speeds, must augment 





as the square of the speed. Thus, let us suppose an 
engine is running at 30 miles an hour, and using a 
certain quantity of steam per mile. Now let us double 
its speed, the resistance remaining constant; this means 
that its power is doubled, and that consequently twice as 
many pounds of water must be evaporated per mile; but 
as the mile is travelled in half the previous time, we find 
that the weight of water evaporated is doubled, while 
the time is halved. That is to say, the rate of evapora- 
tion augments as the square of the speed, but the con- 
sumption of fuel per journey ouly varies as the speed, 
because the higher the speed the shorter is the duration 
of the trip. It is clear from what we have said that 
the great augmentation of resistance met with in hauling 
trains as the speed increases is not due to either the 
rolling of the wheels on the rails or to the friction of the 
journals, It is mainly due to the air, and this truth was 
first demonstrated by Dr. Lardner by a series of very 
costly and elaborate experiments carried out by himself 
in connection with Mr. Edward Woods, recently Presi- 
dent of the Institution of Civil Engineers, and Mr. Hard- 
man Earle, a director of the Liverpool and Manchester 
Railway, full details of which will be found in the 
published proceedings of the British Association for 1838 
and 1841. 

Until these experiments were carried out it was 
assumed that the resistance of a train was constant for all 
speeds, and amounted to about 9lb. per ton. Lardner 
carried out a number of experiments to ascertain the 
amount of rolling and journal resistance, and found that 
at the most it did not exceed 5 1b. per ton, and the result 
was confirmed by Pambour’s investigations. The result 
is quite consistent with Woods’ already noticed, because 
it includes the losses caused by deflection of the rails, bad 
joints, flanges, &c., which were not admitted into Woods’ 
results. At the time of which we speak, there was a hot 
coutroversy as to the value of compensating gradients, 
it being assumed by some that it was possible so to lay 
out a railway, that no power whatever would be required 
to run down an incline, while the power required to climb 
a gradient would be double that needed ona level. Under 
these conditions the line would be worked for the same 
cost of engine power as though it were a dead level. As 
the resistance was assumed to be 9 lb. per ton, it is clear 
that a “compensating” line, as it was called, must 
have gradients which did not exceed 9 in 2240, or approxi- 
mately 1 in 250. This permitted very considerable 
latitude to the engineer, and the thing was hotly 
opposed by another party, who asserted that a line 
with inclines of 1 in 250 could not be worked as 
cheaply as one on a level. It was held by the advocates 
of the system that if a train was put on any incline 
steeper than 1 in 250, it would continually run faster and 
faster till it got to the bottom. There was no use, Lard- 
ner saw, in theorising on this. What was wanted was 
not theory, of which indeed there was a superabundance, 
several competent mathematicians proving incontestably 
on paper that it must be so. Lardner, Woods, and Earle 
had placed at their disposal several inclines of different 
steepness. These were carefully staked out into one 
hundred yard lengths; the trains were brought up at 
speed to the tops of the inclines by locomotives pushing 
them; then they were left to themselves and permitted 
to run down. Two observers with stop watches took the 
times at which the stakes were passed, and it was quickly 
found that instead of the train running faster and faster 
as it proceeded down hill, there was a speed proper to 
each incline, and this once attained did not vary. Thus 
on an incline of 1 in 90 a train started from the 
summit at forty milesan hour, gradually went slower and 
slower until its speed was diminished to thirty-one miles 
an hour; at this rate the train descended to the bottom 
of the incline at a speed accurately uniform. These 
results settled the 9 lb. per ton theory once forall. As 
the experiments proceeded curious and unexpected results 
were obtained. Thus it was found that a train of low- 
sided wagons loaded with bar iron ran down faster than 
a train of passenger coaches. <A heavy train ran quicker 
than a light one. As the road resistance was constant, it 
was clear that some other influence was at work. This 
was the resistance of the air. To diminish it a wooden 
prow or taper wedge was affixed to the leading end of a 
train. This made not the slightest difference in the speed. 
Then reasoning by analogy that the shape of the stern ofa 
ship hasa great effect on her speed, the wedge was fitted 
to the last carriage. Again the result was nil. It made 
no difference whether the prow was used or not. To 
make certainty doubly certain, a front was constructed of 
boards projecting 2ft. all round the end of the leading 
carriage. This also was found to have no effect what- 
ever; it in no way retarded the train. “In fine,” writes 
Lardner, “ the train offered precisely the same resistance 
whether moved with the flat end on the foremost carriage, 
or with the pointed wedge, or with the enlarged flat 
frontage last mentioned.” More than one of our corre- 
spondents have suggested that, the space between railway 
carriages being open, the resistance of the air is greater 
than it would be if the train were continuous. Lardner 
was told the same thing, so he had the spaces in the 
experimental train made up with canvas, so that the 
whole train resembled a continuous flexible ecach, but 
the result was unaffected; filling up the spaces made no 
manner of difference. “ All these results,” says Lardner, 
“led me to infer that the amount of the resistance 
depended on the volume of air displaced by the train, and 
that consequently, other things being the same, the 
resistance would be proportional to the volume of the 
coaches composing the train.” To test this he had 
an experimental train made with movable sides, ends, 
and tops, so that the vehicles either resembled ordinary 
passenger coaches or, the superstructure being taken to 
pieces and laid flat, a train of low-sided wagons. The 
result of his experiments with this train were decisive. 
The resistance was greatly augmented when the wagons 
had the bulk of the coaches compared with its amount 
when in the form of wagons. ‘Thus,’ he writes, “was 
established the general principle that the resistance of 
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the atmosphere to railway trains, other things being the | tity. Including £493 for stores in stock at the commence- 


same, depends on the volume or magnitude of the 
coaches.” 

We do not propose to give an explanation of a re- 
markable phenomenon which has never received any of 
that attention which it really deserves. The law is one 
of peculiar interest, quite apart from railways. Thus no 
doubt much the same thing holds good of projectiles, and 
it follows that alterations in the form of a bullet can have 
little or no influence on its range or trajectory. We may 
further ask ourselves, Does the same law hold good 
whether a body is moved through still air or wind acts on 
it while at rest?) Does the effect of the wind to over- 
throw a building depend on the volume of the building 
or on its surface? But perhaps the most puzzling thing of 
all is to explain where or how the air exerts its retarding 
influence. How, for example, would the centre of retard- 
ing effort be located? There seems to be some reason for 
asserting that after all it is not the displacement of the 
air alone, but i's friction against the sides of the coaches 
which causes resistance. We are not aware that any 
experiment has been tried to settle this question, and it 
does not appear that the theory of friction ever suggested 
itself to Lardner, Woods, or Earle. 


THE PRICE OF GAS, ~ 


Tue actual cost at which gas can be produced and dis- 
tributed is complicated by many circumstances of a finan- 
cial character. Yet it ought to be possible to separate 
the inevitable from the accidental, and to arrive at some- 
thing like a minimum rate below which it would be 
impossible to supply gas at a profit. If magnitude in the 
supply is an essential element of cheapness, we might 
expect London to afford an example in that direction. If 
the cost of coal is a potent factor in the problem, we 
might look to Newcastle asanexample. If high dividends 
are a burden to the consumer, we may turn to the local 
authorities for an illustration of what can be accomplished 
where no such load has to be carried. But the cost of gas 
is dependent in a great measure on what can be deducted 
from the outgoings by the income due to the sale of 
residual products. If coke, tar, and other ccmmodities 
fetch a good price, the expense connected with the gas 
manufacture is so much the less. So far as the mere 
magnitude of the supply is concerned, the Gas Light and 
Coke Company of the metropolis—generally known as the 
Chartered Gas Company—exhibits the largest manufac- 
ture of gas to be found anywhere. But its price to the con- 
sumer is not the lowest. The South Metropolitan, working 
on only one-third the scale of the Chartered, charges 
less. Of course the price which the consumer has to 
pay is not a direct index to the cost of manufacture. The 
amount of capital, and the terms on which it is raised, 
come into the account, and regulate the price which the 
Company finds it necessary to charge in order to pay a 
certain dividend. The capital of the South Metropolitan 
is a trifle less than half a guinea per 1000ft. of gas sold, 
while that of the Chartered exceeds 13s. If, for the 
moment, we leave the capital account out of consideration, 
and look at the cost of coal, together with the working 
expenses, and deduct the receipts for residuals, we find 
that it costs the Chartered Company 1s. 10}d. to produce 
and distribute 1000ft. of gas, while the outlay of the 
South Metropolitan is a little under 1s. 6d. But the two 
cases are somewhat different, owing to the circumstance 
that a portion of the Chartered gas is cannel, while the 
South Metropolitan supplies only common gas. For the 
sake of getting at the main question, it will be the better 
plan to make use of the South Metropolitan data. So far 
as we have gone, the figures have reference to the accounts 
for 1886, which are sufticient for the purpose. If we take 
the capital employed at that date by the South Metro- 
politan Company, and allow for it only 33 per cent., the 
cost of the gas becomes 1s. 10d. per 1000fr. Of course, 
the rate of interest and dividend is very much higher 
than the percentage we have taken. On the same basis 
the Chartered gas would be represented by 2s. 4d. per 
1000ft. But this must be taken in connection with the 
fact that 353 per cent. of the Chartered gas is cannel, 
having a statutory lighting power of 20 candles, as com- 

pared with 16 for the common gas. 

' In published analyses concerning the gas supply we are 
not aware that any place has yet been found for the 
statistics of the Royal Gas Factory at Woolwich Arsenal. 
The materials for this particular investigation are to be 
found in the annual accounts of the army manufacturing 
departments. The data thus obtained possess peculiar 
interest as resting upon a basis differing from that of the 
commercial undertakings conducted by the gas companies, 
and also differing from the conditions which govern the 
gas undertakings possessed by the local authorities. We 
thus obtain a third point of view with respect to the 
manufacture of gas, though, as concerns the distribution, 
the comparison is probably less perfect. The latest state- 
ment shows that the Royal Gas Factory at Woolwich 
Arsenal produced in the course of the year 157,135,000 
cubic feet of gas. What was the lighting power we are 
not told; but we may presume that it would bear com- 
parison with the gas furnished to the public by the 
London companies. In magnitude the production some- 
what exceeds that of Richmond, in Surrey, and is rather 
less than one-third that of Halifax, in Yorkshire. The 
capital appropriated to the Woolwich Arsenal gas works 
amountsto £16,222. This correspondsto theextraordinarily 
low price of 2s. 1}d. per 1000ft. of gas supplied—that is 
to say, the net quantity of gas after deducting leakage. 
This parsimony of capital has nothing approaching to it 
in the accounts of the various undertakings dealt with 
by Mr. Field, in his excellent yearly “ Analysis.” Salaries 
at the Arsenal gas works amount to £100, equal to ‘16d. 
per 1000ft. of effective supply. This falls very cor sider- 
ably below the rate of expenditure for the same item in 
the case of the other gas undertakings. In addition to 
the salaries there isan expenditure of £100 per annum 
for “police” wages, while sick pay amounts to £4371, 
and superannuation allowances absorb £138. Fuel costs 
£12,082, but nothing is said as to its nature or quan- 





ment of the year, and £1712 for interest and deprecia- 
tion, the entire charge for the year appears as £24,309, 
On the revenue side we find £4417 “ for coke, tar liquor, 
&e.” The receipts for these products amount to rather 
less than 7d. per 1000ft. of gas. The London average 
exceeds 8d., the suburban is nearly 9d., but in the pro- 
vinces the figure falls slightly below the Woolwich 
amount. The question arises as to the cost at which 
the gas is supplied. The receipts for the supply are 
£14,906, amounting therefore to 227d. per 1000ft. 
Of course there are no dividends, but, on the other hand, 
the balance sheet contains a charge of £624 for interest 
on invested and working capital, or nearly 4 per cent. 
Rates entail a charge of £87, and the water supply costs 
£15 10s. New buildings and machinery increased the 
capital account by more than one-fourth last year, so that 
possibly we may look for augmented productiveness in 
future. But with all the advantages possessed by this 
Government establishment, where the capital account is 
so small, and where various expenses are escaped which 
befal undertakings elsewhere, we see that the price of 
gas is not much under 2s. per 1000ft. Of course the 
small scale of manufacture is a disadvantage. Thus at 
Richmond, in Surrey, which very nearly compares with 
Woolwich Arsenal in the scale of its manufacture, the 
price for 15-candle gas supplied by a company is 3s. 6d. 
per 1000ft. In London, at the present time, the 16-candle 
gas of the Chartered Company is 2s. 9d. per 1000ft., and 
that of the South Metropolitan 2s. 5d. 

The cost of the Arsenal gas appears to correspond very 
nearly to our estimate for the gas of the South Metropo- 
litan Company, allowing only 3$ per cent. for the com- 
pany’s capital. We may find some corresponding features 
elsewhere. For data we can refer to Mr. Field’s 
“ Analysis,” and to the very copious but somewhat con- 
fused particulars given in the annual Parliamentary 
returns, the latest of which refer chiefly to 1886, as in the 
case of Mr. Field’s publication. At Plymouth the Gas 
Company charges ls. 10d. per 1000ft. for 14-candle gas, 
as compared with London gas of 16 candles. The actual 
lighting-power is in all cases somewhat higher than the 
statutory. To see the influence of cheap coals we may 
refer to Newcastle-on-Tyne, where the company charges 
2s. 1d. for 15$-candle gas, with a discount ranging from 
10 to 15 per cent. At Derby the price ranges from 2s. 2d. 
to 2s. 6d. for 12-candle gas, reported as equal to 17°5 
candles. At Barnsley, in Yorkshire, the price is from 
2s. 6d. to 3s. for gas resembling that of Derby. From the 
companies we may turn to the local authorities. Here we 
find Leeds having 16-candle at 1s. 10d. per 1000ft., with a 
small discount. Nottingham has 12-candle gas, said to be 
equal to 18°5 candles, for 2s, 2d. Birmingham pays from 
2s. ld. to 2s. 5d. for 15-candle gas, tested up to 17°32 
candles. Widnes has 14-candle gas, reported as 17:27 
candles, at a price ranging from 2s. 3d. to 2s. 9d., with a 
discount of 3d. For similar gas Leicester pays 2s. 4d. 
Bradford pays 2s. 6d. for 15-candle gas, tested up to 18°5 
candles, and Manchester 2s. 8d. for gas stated to have a 
lighting power of 19°44 candles. 

In the year ending March 25th, 1887, the Manchester 
Corporation made a profit of £34,000 out of the gas 





supply, which sum was appropriated to the lighting of | 


the city and to public improvements. The question of 
gas profits, in the case of the local authorities, requires 
some consideration. The Leeds Corporation, who charge 
so low a price for their gas, cannot be said to show a satis- 
factory balance-sheet. There is a loss of £3478 on the 
operations of the year, to which has to be added a debit 
of £8376 on account of the sinking fund, thus increasing 
the actual loss to £11,854, which was “not yet provided 
for” at the date of the return. 


supply, and used the money iu aid of the borough 
improvement rate. The Leicester Corporation cleared 
£18,340, mainly given to the Borough District Fund 
Bradford took the whole profit of £18,289, and devoted it 
to the Borough Fund “in reduction of rates.” Notting- 
ham made £16,723, but hesitated as to what should be 
done with the money. Barrow-in-Furness was supplied 
with gas of high lighting power, namely, 20 candles, at 
3s. 6d. per 1000ft., the protit being £4278. Birkenhead 
had half a candle more, paying only 2s. 9d., and cleared 
£12,237, of which half was to go to the Borough Fund, and 
half to a reduction in the priceof gas. Theapplicationof gas 
profits to the reduction of local rates has a strong resem- 
blance to the coal tax, and is scarcely so defensible, the 
more legitimate application of such profits consisting in a 
reduction of the price charged for the gas. According to 
the system existing among local authorities, the non-con- 
sumer of gas has part of his rates paid for him by his 
neighbour who happens to be a consumer, and who thus 
has to pay his own rates and part of those due by other 
people. The £19,000 which Birmingham calls “ profit” 
on the gas account is practically a gas tax, which comes in 
aid of the borough rate. Or we may put it in another 
form, and speak of it as a supplemental borough rate 
levied upon the people who burn gas, the basis of the 
assessment being the quantity of gas consumed. The 
Bury Corporation, having cleared £7000 by the year’s 
gas, applied one-half to the general rate, and the other 
half “to consumers as share of profits.’ That is to say, 
if a consumer has paid 10s. more than the actual cost of 
the gas, he is to have 5s. returned as his “share of 
profits.” Salford applies £20,000 of gas profits to “ relief 
of rates.” This is a large proportion out of a total receipt 
of £143,000, especially as a further sum of £12,649 goes 
to the depreciation fund. The capital account appears to 
be £569,412. The prescribed lighting power of the gas is 
18 candles, but the supply is said to re equal to 19°40 
candles. The minimum price charged is 3s. per 1000ft. 
We have been quoting low rates from the gas supply. 
If we take the higher rates it will be seen how wide is the 
range. As a rule, dear gas is characteristic of small 
communities, though there is considerable diversity where 
populations are nearly equal. As an instance of the 
effect produced by a large supply compared with a small 
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one, we may contrast ,Plymouth with gas at 1s. 10d. per 
1000ft., with Sidmouth, where the prescribed lighting 
power is the same, and where the price is 6s. 8d. per 
1000ft., subject to a discount of 5d. As illustrating the 
high. prices which prevail in small places, we may mention 
that gas at Southend is 4s. 7d. per 1000ft., at Waltham 
Abbey 5s. 3d., with a discount of 3d., and at Walton-on- 
the-Naze, 7s. 6d. Scotland affords many examples of high 
lighting power, doubtless, owing to the finer quality of 
coal, The discrepancy between the statutory light and 
that which is observed is sometimes great. At Peter- 
head the price is 6s. 3d. per 1000ft., with a discount of 
5 per cent. The lighting power prescribed is 14 candles, 
and the observed is reported as 28. At Campbeltown, 
in Argyleshire, the price is 5s. with a prescribed lighting 
power of 20 candles, the supply being reported as 27. 
At Kilmarnock gas is down to 3s. 11}d., with an observed 
lighting power of 27°6. Alloa has a supply equal to 25 
candles, the price being 3s. 9d. At Dunbar the price is 
6s. 3d., the observed lighting power being 31 candles, as 
against the 14 required by law, Glasgow under its 
Corporation has gas of 26 candles, according to the test, 
for 3s. 3d.; while Edinburgh is supplied by a company 
with gas tested up to 28°62 candles, for 3s. 6d, subject to 
a susil discount. In Ireland, Tralee gas is 6s, 8d. per 
1000ft., the supply being reported as 16 candles. 

Should the gas industry undergo any serious reverse, 
the pecuniary loss would be large, affecting a great 
number of investors. The paid-up and borrowed capital 
devoted to the manufacture and supply of gas in the 
United Kingdom exceeds 56 millions, of which above 
36 millions appertain to the companies, and the remainder 
to the local authorities. The year’s receipts of the 
authorities in respect of their gas undertakings exceeds 
£4,400,000. The companies show a continued increase in 
the scale of manufacture. In the course of five years, 
commencing with 1882, their annual sale of gas rose from 
45,485 million feet to 54,310 millions. The electric light 
may by-and-bye prove a more powerful competitor with 
gas than at present, but cheapness is the great recom- 
mendation possessed by the latter, and possibly something 
more may be done in this direction, should circumstances 
demand it. 





RAILWAY WORKING 

In the first three months out of the half-year the great rail- 
ways of the United Kingdom have had receipts which may be 
described as fairly satisfactory. In three instances—the Midland, 
the Great Western, and the North-Eastern—there are very large 
increases of traffic, the Midland having an increase of over 
£42,000 in twelve out of the thirteen weeks, and the other two 
companies named being not far behind. The Great Northern, 
the Lancashire and Yorkshire, and the Great Eastern show 
slight gains; the London and North-Western has held its own; 
but the Manchester and Sheffield, the Metropolitan District, the 
South-Eastern and others are far behind. Some of the small 
lines serving mineral districts have done well this year, so far— 
the Taff Vale, the Rhymney, and the Furness having increased 
their returns. Not too much stress should be laid on the working 
for the last two or three weeks, because of the storms and of the 
unequal incidence of the holidays; but when we find that over 
three months there are three of the greatest railways such as the 
Midland, the Great Western, and the North-Eastern, with earn- 
ings increased by £100,000, it must be considered that this is a 
telling proof of the comparatively large increase of traffic on at 
least sume great lines. The late winter has unquestionably 
retarded the rate of increase, and prevented it altogether 
on many lines, so that the results of the latter part 
of the half-year remain to be seen before an actual 
decision can be given. Whilst the revenue has been what we 
have above hinted, the rate of expenditure has had great 
benefit from the cheapness of coal and of iron, and the 
low prices of some of the other materials and stores used 
by the companies, whilst it can scarcely be said that labour is 
highly paid yet. Some of the companies, moreover, have the 


needs that the railway companies ought not to neglect in their 
own interest, and in that of the interest of their customers. 
The State is now taking advantage of the cheapness of money, 
and though the railway companies only do so in .a very limited 
degree—by the premiums when they issue new stock—yet it is 
certain that it is their duty in some way to do so. It is ano 
malous to find that the great railways pay 4 per cent. on their 
debenture stocks, whilst the price of these stocks in the market 
is so high that the purchaser can receive only 3 per cent. on his 
purchase. Railway companies, it is true, cannot as readily con- 
vert their debenture stocks to a lower rate of interest as the 
State can, but it is essential that as far as they can they should 
take advantage of the extraordinary and growing cheapness of 
money. The difficulty could be overcome, and were it so, 
railways would be prepared for reduced charges or for higher 
dividends, which in some cases are needed much. 
RAILWAYS IN TURKEY, 

IN a recent article we drew attention to works of railway con- 
struction proposed within the Turkish Empire which are likely 
to go far towards realising the project so dear to many of 
establishing railway communication at no distant date between 
Europe and India. We have now heard of a further proposed 
advance in the provinces of Asia Minor with railway work which, 
if carried out and extended, must soon transform the face of 
that hitherto neglected country. The first work to which we 
have referred may be said to be mainly of an Imperial, almost 
of a universal character. It would be chiefly dependent for its 
traffic on the intercourse of nations; but the second scheme is 
of a more localised type of usefulness, and certainly not the less 
to be approved and welcomed on that account. To judge by 
those excellent documents, the reports of our consular agents 
abroad, there are few countries in the world which would better 
repay the construction of railways than would the Asiatic pro- 
vinces of Turkey. Their powers for production, we are assured 
by those reports, are almost illimitable; but the apathy of their 
rulers has hitherto been such that, for want of means of com- 
munication, the teeming crops raised by the natives often 
season after season rot upon the ground owing to the absence 
of means for conveying them to a market. Such a state of 
things, it appears, is not now likely to be long of further 
continuance. <A railway is shortly to be commenced which 
is destined to connect the coast at Jaffa—the ancient 
Joppa—with the city of sacred associations, Jerusalem. 


A letter recently received from a gentleman making the journey 
between those two places mentions with enthusiasm the evident 
capacity of the intermediate country for agricultural produc 
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tion. But mile after mile of fertile soil lies waste, our infor- 
mant writes, for the cause we have above named, and the 
capital city of Constantinople alone pays annually to foreign 
producers some three millions sterling for dairy produce which 
the people of its own empire are ready to supply could the result 
of their labour reach the centre of consumption, What has 
been written of the country throughout the line of the proposed 
connecting railway may be said equally of nearly the whole of 
those provinces which the central Government has so long neg- 
lected, in spite of treaties made with certain European Powers. 
Nothing will tend more greatly to break down the fanaticism of 
the several religionists of Asia Minor than facilities for railway 
travelling. That fanaticism is largely responsible for the back- 
ward condition of the provinces of Asia Minor, and we have seen 
how in India the equally retarding institution of caste has been 
broken by the intercourse facilitated by railways. No amount 
of Government interference would be likely to effect the same 
amount of good in Asia Minor, both in a commercial and _ social 
sense, as will the establishment of free intereommunication and 
the connection of its iuland districts with the long stretch of 
seaboard that it possesses, We therefore hear with pleasure 
that a step in advance is to be made in this needed direction. 
The facility to be afforded by it for tourists to reach the Holy 
City will bring the natives into closer touch than at present 
with Western civilisation, and will bring about the results which 
the treaties to which we have referred have failed in accom- 
plishing. 
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Steel: Its Properties, its use in Structures, and in Heary Guns. 
By WituiaM Metcacr, M. Am, Soc. C.E. “Transactions” of the 
American Society of Civil Engineers. 





THE paper thus designated deals with steel from the point 
of view of a workman with considerable experience and 
skill, who bases his conclusions as to chemical action almost 
wholly on what he can see with his eye or test mechani- 
cally. The writer doubtless depends on chemical analysis 
for many of his figures ; nevertheless the keynote of the 
whole is discernment by eye and practical tests. Mr. 
Metcalf says, “ We are not yet familiar enough with the 
effects of all of the components of steel to be able to read 
off a complete analysis by looking at a fractured ingot ; 
but the effects of carbon are so clear, so exact, and so 
unvarying in well melted ingots, that experience enables 
us to select our fifteen tempers with absolute certainty, 
and a skilled operator can split these fifteen into thirty 
tempers ; so that it isa fact that when ingots are high 
tempered enough to be fractured, they can be analysed for 
carbon at a glance — much more accurately than it can be 
done by any known chemical system of colour tests.” 

The action of carbon on steel, as might be inferred, is 
the main subject of the paper. Certainly most of what 
is valuable ison this point. The writer traces the effects 
on the structure of the metal of slow and quick cooling, 
of tempering, annealing, and refining. ‘The statements on 
these points appear generally to be good, and clearly and 
concisely expressed. We would especially quote one 
statement. “A piece of ‘53 carbon steel will vary in 
specific gravity from 7°844 to 7°818 from the bar finished 
at ordinary red heat to the bar cooled from a scintillating 
heat respectively, a difference of ‘026. A bar of 1-079 
carbon under the same conditions will vary in specific 
gravity from 7°825 to 7°690,a difference of 135. This 
shows that for a double quantity of carbon we have five 
times the difference in specific gravity, due to an equal 
difference in temperature. This is the ‘mystery’ of the 
brittleness, and the tendency to crack in high steel.” 
The experiments on which this statement is made were on 
a fine kind of tool steel, but it is maintained that this 
rule of change of volume holds good all the way through 
the carbon series. 

The subject dealt with is one to which justice cannot 
be done by a few quotations or by a short summary. 
The paper deserves to be read by those interested in the 
question. It is not right, however, to let doubtful 
matters pass unchallenged. Even allowing Mr. Metcalf 
to possess the discernment he claims for detecting carbon 
quantitively by eye in steel containing little except iron 
and carbon, it may well be supposed that the presence of 
other elements of whose effect he does not profess to 
judge, would upset his conclusions, and their action in 
some instances would probably be mistaken for that of 
carbon. We have so far dealt with the best part of the 
paper. His general definitions and conclusions as to the 
manufacture of ordnance are not at allso good. Probably 
it was to meet some want felt in discussion that the 
following detinition was proposed :-—“ Iron is a liquid, 
congealed to a solid at ordinary temperatures.” The 
United States Senator, John T. Morgan, it appears, 
enforced this definition by “an able and exhaustive 
argument.” Next, Professor Langley suggested it in- 
dependently. It must, doubtless, have been called for ; 
but without the clue to the reason for it, it hardly seems 
more desirable than if we were to detine water as “a 
solid matter molten at ordinary temperatures.” 

The gun question is attacked with a serious purpose, 
and discussed evidently by men who wish to see guns 
adopted made of one solid casting. It is urged that they 
are cheaper. This will be conceded at once. It is urged 
that as steel is becoming better understood, large cast- 
ings can be made sound and trustworthy. It is surely 
reasonable to ask for clear proof of success before we 
accept this as an accomplished fact; but where the case 
really breaks down is in the assumption that the benefit 
of shrinkage of hoops is imaginary. It is a matter of 
absolute fact, which admits of simple mathematical proof, 
that the inside of a cylinder meets a strain out of all pro- 
portion to the outside unless some special provision is 
made to meet it, such as by shrinking on exterior hoops. 
The advantage of building up is so great on this ground 
alone, that it would be hopeless for solid cast guns to com- 

ete with built-upguns, however sound they might be, unless 
it could be shown that all shrinkage soon ceased and the 
guns then were in the same condition as to metal from bore 
to exterior. Butit has been abundantly proved that this is 
not the case. For example, when guns are returned from 
service and submitted to be re-lined, and the interior 





tubes are bored out gradually, the final shell is eventually 
pinched inwards by the nipping of the outer tube. 
Apart from the advantage which depends on conditions of 
elasticity, the gradual extension of subtle and unper- 
ceived flaws through the mass from firing will remain a 
danger to beguarded against, until solid steel castings have 
attained a standard of perfection not likely to be realised 
for a long time. We do not hesitate to say that any 
attempt to substitute heavy guns of solid cast-steel for 
built-up guns can only end in failure and disgrace. 


An Abstract of the Cellular Theory of Steel. By Captain 
Covnarp, French Artillery. Revue d’ Artillery, April, 1887. 
A TRANSLATION of the article above mentioned, by Major 
J. A. 8. Colquhoun, R.A., has recently been brought out in 
the Proceedings” of the R.A. Institution. It is interesting 
to see the subject of steel approached by two such different 
methods as those of Captain Couhard and Mr. Metcalf. 
Captain Couhard considers that “ tiie examination of frac- 
tures in steel does not help us much; even with a micro- 
scope the texture of annealed and of tempered steel is 
absolutely like that of unworked steel; the size of the 
grain only is different.” Steel is said to consist of polygons 
of iron, slightly carburetted, cemented together by a 
carburet which is rich in carbon. All changes in the 
steel are traced to what takes place in these polygons and 
in the cement, keeping in view the scale of temperatures 
at which changes are effected in the cement and the 
polygons. For example, supposing that the carburet 
forming the cement begins to separate at a temperature 
designated A, then all heating and cooling effect no 
change below this temperature A, nor does it matter 
whether the cooling is slow or sudden. Suppose that the 
carburet cement actually melts at a temperature B, then at 
heats from A to B are produced all the changes due to the 
separation of carbon from the cement. It appears the 
polygons soften and become more and more plastic, and 
the thinnest layers of cement disappear. On cooling, the 
carburet will reform more completely and evenly through- 
out, and the metal will acquire a fine grain. Supposing 
C to be the melting point of the steel, e., of the polygons 
which are the last to yield, then it follows that at tem- 
peratures between B and C the cement is liquid, and the 
polygons are not. This state may be set up and con- 
tinued in such a way that the cement runs away and 
leaves the polygons in a granulated mass deficient in 

cohesion, so forming “ burnt iron.” 

Again; forging below A draws out the polygons, but 
the cement not being liquid becomes fissured aud broken. 
Between A and B forging is increasingly easy until the 
best heat is reached, ata little below B. Between Band 
C forging can be effected more easily, but the density is 
not affected in the soft mass, which is agitated only at 
this temperature. Between A and B the carbon which 
has left the carburet, or cement, is diffused in the iron 
polygons. If the mass is cooled slowly, this carbon 
returns to the condition of carburet; but if suddenly, it 
is caught, as it were, in solution in theiron. Such carbon 
is termed carbon of tempering, as opposed to combined 
carbon and the free graphiteincast iron. Itis impossible in 
a short space to followthe writer through his investigation. 
He traces the differences between the structure of steel and 
of wrought iron fibre and its surrounding slag or cinder, 
showing the indications by figures of cold punched iron 
and steel. He dwells on the unlooked-for evils arising 
from forcing mandrils down the bores of guns, tracing 
it to the splitting of the cement or carbide above 
spoken of. He believes that on the whole it would be 
advantageous to eliminate from steel all foreign elements 
except carbon; an‘l he attributes much evil to oxide of 
iron, which exists in almost all steel in greater or less 
propertion, being greater in Bessemer steel than in 
Martin. Captain Couhard further investigates the 
effect of strains on steel bodies of different forms, as 
at sharp angles and in rings and the like. Temper- 
ing in water and oil are compared, the use of hot water 
being advocated. The translator, Major Colquhoun, 
adds a note on experiments with tubes from a paper on 
“Tnternal Strains set up by Tempering Tubes and 
Hoops for Ordnance,” by M. W. Harmet, engineer of St. 
Etienne Iron and Steelworks. The readers of the “ Pro- 
ceedings” of the Royal Artillery Institution ought to be 
much indebted to Major Colquhoun for so excellent a 
contribution. 








JOHN GRANT—BENJAMIN PIERCY—HENRY 
ROBERTSON—RICHARD TOWNSHEND. 


THE unexpected death of Mr. John Grant, M. Inst. C.E., 
Assistant-Engineer to the Metropolitan Board of Works, has 
created a widespread feeling of regret, especially in the ranks of 
the profession in which the deceas-d had achieved so honourable 
a position. At an early age Mr. Grant removed from Scotland 
to Devonshire, where he was associated with Mr. Park in the 
survey fur the Tithes Commutation Commission. He was after- 
wards engaged in survey work connected with the Exeter and 
Yeovil Railway. Taking considerable interest in sanitary sub- 
jects, he became acquainted with Mr. Edwin Chadwick, and 
ultimately came to London, where in April, 1849, he received 
the appointment of Assistant-Engineer to the Metropolitan Com- 
missioners of Sewers, his designation in 1852 being altered to 
that of Engineer. While on the staff of the Commission he 
worked at first under Mr. John Roe, and afterwards under Mr. 
Frank Foster and Mr., now Sir Joseph, Bazalgette. Onthecreation 
of the Metropolitan Board under the Act of 1855, Mr. Grant was 
appointed as one of the assistant engineers to that body. Of 
these there were three at first, but subsequently two, Mr. Lovick 
remaining in company with Mr. Grant, the present Sir Joseph 
Bazalgette being the engineer-in-chief. Under the direction of 
Sir Joseph, Mr. Grant carried out the whole of the main drain- 
age works on the south side of the Thames, including some very 
difficult tunnelling under the town of Woolwich. For a time, in 
addition to the southern side, Mr. Grant had charge of the 
works connected with the western area on the northern side of 
the Thames, including a portion ef the northern low-level sewer. 
Among the southern works carried out by Mr. Grant, were the 
pumping stations at Deptford and Crossness, and at a later 
period the large storm relief sewers, supplementary to the 
southern main drainage. A sewer aqueduct across the valley of 





the Wandle was one feature in these subsidiary works. Mr. 
Grant’s labours thus extended from Putney to Crossness, and in 
addition to the main drainage operations sundry other important 
works were executed under his supervision, among which may be 
mentioned the Albert Embankment on the south side of the 
Thames, and the Chelsea Embankment on the north. Another 
undertaking consisted of the handsome thoroughfare now known 
as Southwark-street, leading from the Borough to Blackfriars 
Bridge. Mr. Grant also superintended the construction of works 
for preventing the overflow of the Thames on the southern side. 
On more than one occasion Mr. Grant was entrusted with a 
special commission rather beyond the ordinary range of his 
duties. When the Metropolitan Board had in contemplation 
the formation of a new fishmarket to compensate for the 
deficiencies of Billingsgate, Mr. Grant was commissioned to pro- 
ceed to the North of England in order to gain information on 
matters connected with the transit of fish to London. On 
another occasion he proceeded to Glasgow in reference to 
the housing of the working classes, and prepared an ex- 
haustive report on the provision of artisans’ dwellings. 
One subject which he pursued with great zeal was 
the improvement of Portland cement. His experiments in 
this direction proved tu be of great practical value, and he 
succeeded in inducing the manufacturers to produce a cement 
of much higher quality than had previously been known. He 
was thus enabled to make use of Portland cement concrete 
where otherwise brickwork would be required, as in the backing 
of the Chelsea Embankment, and the exterior of sewers. 
Mr. Grant was elected a member of the Institution of 
Civil Engineers in 1861, and read two papers on his favourite 
subject befure that body in after years, the Institution con- 
ferring upon him the honour of the Telford medal. Lord 
Magheramorne, as chairman of the Metropolitan Board, has 
paid a well-deserved tribute of praise to Mr. Grant for his con- 
scientious and devoted service. Confined to his home at Lee 
for just a month before he died, he performed almost as much 
work as if at his office in Spring-gardens. On Saturday, 
the 24th ult., he was in possession of sv much vigour that he 
spoke with considerable contidence of returning to his post 
early in the ensuing week. At nine o'clock in the evening he 
concluded a business interview with one of the Board’s officers. 
He then retired to rest, and in twenty minutes death ensued, 
the result of syncope, which may probably be attributed to a 
heart affection consequent on rheumatism. Mr. Grant was 
sixty-eight years of age, and, being a man of strong physique, 
with no appearance of decrepitude, his decease was a surprise to 
all who knew him. His remains were interred in the churchyard 
of St. Margaret, Lee, on the ensuing Thursday, in the presence of 
a large number of professional and private friends, among whom 
were Sir Nathaniel Barnaby, K.C.B., and Sir Joseph Bazalgette, 
C.B. In the same churchyard lie the mortal remains of Mr. 
William Webster, who executed so large a portion of the main 
drainage works and the Thames Embankments, and who died 
very recéntly. At an earlier date, Mr. John Penn, the head of 
the well-known firm of engineers, was interred in the same 
picturesque burial ground. 

Mr. Benjamin Piercy, M. Inst. C.E., of Drapers’-gardens, E.C., 
and of Marchwiel Hall, Wrexham, died, after only a few hours’ 
illness, at 15, Portman-square, on the 24th ult., in his sixty- 
second year. Mr. Piercy was well known as the pioneer of rail- 
ways in North Wales. He received his engineering education 
under his father, Mr. Robert Piercy, of Chirk, and was sub- 
sequently engaged for some years with Mr. C. Minkleburgh, of 
Montgomery, in the construction of roads and other work of the 
kind. He was afterwards engineer of the Vale of Clwyd Rail- 
way, and from that time of many others. He became a member 
of the Institution of Civil Engineers in January, 1861. Of the 
lines which now form the Cambrian system of railways, and also 
of the Mid-Wales, Hereford, Hay, and Brecon, Wrexham, Mold, 
and Connah’s Quay, Denbigh, Ruthin, and Corwen, and other 
railways in Wales and Shropshire. He also constructed the 
railways of the Royal Sardinian Railway Company, comprising 
more than 300 miles of lines in the Island of Sardinia. For 
this work he was created by the King a Commendatore of 
the Order of the Crown of Italy. Mr. Piercy. was alsu the 
Engineer-in-chief of the Vendée Railways in France, and of 
the railways and collieries of the Assam Railways and Trading 
Company in India. He was largely interested, with the late 
Mr. Henry Robertson, M.P., in the coai and steel industries of 
North Wales. 

The death is recorded of Mr. Henry Robertson, M. Inst. C.E., 
sometime Member of Parliament for the county of Merioneth- 
shire. He died on the 22nd ult., at his residence, Pale Hall, 
Corwen, North Wales. Mr. Robertson, who was born at Banff 
in 1816, was well known as a railway engineer, and was a 
director of several railways and an extensive coal and iron 
owner. He was at one time well known in engineering 
circles, as a member of a well-known firm of locomotive 
engineers, but had retired from active practice a long time. 
He became a member of the Institution of Civil Engineers as long 
ago as June, 1849. He was the engineer of the Chester anu 
Shrewsbury Railway, and constructed the viaduct of nineteen 
arches across the Dee. He was also the principal promoter of 
the new railway now in progress from Birkenhead across the 
estuary of the Dee. Mr. Robertson was a magistrate and 
deputy-lieutenant for the counties of Denbigh and Mérioneth. 

We have also to record the death last week of Mr. Richard 
Townshend, who, having been elected an Associate of the Insti 
tution of Civil Engineers in the year 1829, was at the time of 
his death, on the 31st ult., its oldest corporate member. Mr. 
Townshend was born in Dublin in the year 1807, his father 
being of English and his mother of Irish parentage. At the 
commencement of his professional career he was a pupil of 
Messrs. Walker and Burges, and immediately afterwards he 
was engaged under Mr. John Rennie and Robert Stephen- 
son. Mr. Townshend was employed in surveying and laying 
out the original line of the London and North-Western 
Railway, including Chat Moss and Tring Cutting. In 1838 he 
went to Italy, and was engaged in surveying and constructing 
railways there for a considerable time. On his return he was 
employed at the Royal Dockyard, Woolwich, and then trans- 
ferred by the Government to Keyham, where he designed and 
carried out the extensive works of which he subsequently 
became superintending engineer. Mr. Townshend retired from 
the public service in 1869, but he did much useful work after- 
wards in the West Indies and in Ceylon. In private life no one 
could be more kindly regarded. 








SALE OF THE LIVERPOOL EXHIBITION BUILDINGS.—Messrs. 
Wheatley Kirk, Price, and Goulty announce the sale of the whole 
of the buildings and materials of the Liverpool Exhibition, in- 
cluding all the ironwork and woodwork, pavilion, theatre, and 
menagerie, and a large quantity of chairs, show cases, electric 
light cable and material, cloth drapery, and other things not 
belonging to exhibitors. The sale is to take place on Tuesday, 
April 17th, and following days, on the grounds. The catalogue 
contains numerous illustrations and 103 pages. 
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MOUW’S BAND 











NEW BAND SAW GUIDES. 





Next to large diameter of band saw pulleys and the quality 
of the blades, the packing or guice boxes may be said to be one | 
of the most important features in a band saw machine. Measrs. 
A. Ransome and Co., of Chelsea, have brought out a new form 
of packing box, known as “ Mouw’s Patent Band Saw Guides.” 
In these guides the saw runs between two pairs of hardened 
steel strips, which are so adjusted as to lightly touch the saw 
on both sides, while allowing it to pass freely between them, 
thus effectually preventing any lateral vibration in the blade. 
The back of the saw is supported by running against square | 
strips of very hard steel, fixed immediately above and below the | 
side guides, and in a transverse position to them. The blade, 
being thus rigidly supported at the back, stands a considerable 
amount of forcing,and consequently cuts much faster than is 
possible with any saw packed in the ordinary manner; and asall 
vibration in the blade is effectually prevented by the side guides, 
as above explained, the surface left by the saw is smooth and 
free from the ridges usually so noticeable in band saw work. 
Both the side and back packing pieces are readily adjusted to 
suit saws of various widths and thicknesses, and the entire guide 
can also be adjusted to cause the blade to run over any part of 
the periphery of the saw pulleys. These guides will last for a 
great length of time in constant work without requiring any 
repairs or renewals, for being tempered very hard, they will | 
work a long time without showing any serious wear; and as both 
ends and sides of the guides are reversible, a single pair of side 
guides presents eight available bearing surfaces, thus serving the 
purpose of four sets. The square back supports are also capable 
of being used on each of their four sides, and when grooved, as 
happens after a time by the pressure of the blade against them, 
they can be shifted endwise, and thus present a fresh surface for 
the saw torun against. Another advantage possessed by Mouw’s 
guides is that, as the saw is rigidly held on both sides and the 
back, the teeth move always in a perfectly straight line, which 
is not affected by turning the wood in the cut, and hence it is 
much more easy to follow the line exactly than when the saw is 
partially turned by the movement of the wood, as is the case 
with saws packed in the ordinary manner. This feature not 
only enables band saw machines fitted with the guides to be 
used for the delicate ornamental tivacery work, but increases 
the rapidity of production in all the heavier descriptions of 
sawing. 








THE ROYAL INSTITUTION. 





LORD RAYLEIGH ON EXPERIMENTAL OPTICS. 


In the course of the last three of his series of six lectures at 
the Royal Institution on “Experimental Optics,’ Lord Rayleigh 
said that it is now known that the human eye cannot possibly 
be achromatic, and so much is this the case that it is surprising 
we do not notice it more in daily life, for under similar circum- 
stances the defect would certainly be observed in an instrument | 
made by an optician. If we look at a vertical bar of a window 
with one eye, then bring up the finger on one side so as to cover 
half the pupil of the eye, the bar will appear yellow on one side 
and blue on the other, which would not be the case if the eye 
were achromatic. Light, after being analysed by a prism, is 
homogeneous, that is to say, it cannot be decomposed again by | 
means of another prism, as Newton proved; yet Brewster | 
argued that homogeneous light can be altered by absorbing | 
media ; the fact is, that with absorbing media the light may be { 
the same, but more or less bright, and the brighter lights appear | 
yellower to the eye, but this effect is subjective, and is not | 
always seen in the same degree by different observers. Apparent 
colours due. to contrast can also be produced ; flaws in glass and 
dust in the air will scatter light, consequently in prism experi- 








SAW GUIDES. 





ments, unless exceptional care be taken, a sensible amount of 


| white or other light will be found distributed over the whole 


spectrum. Helmholtz has made known that all we have to do 
in testing the purity of coloured light is to see if a prism will 
decompose it again ; he therefore received the spectrum upon a 
screen containing perforations, and then examined with a prism 
the red or other rays allowed to pass through the openings in 
the screen ; the second prism purified the light, and Helmholtz 
came to the conclusion that with a really homogeneous light 


, absorbing media produce no difference in the colour. 


The speaker here performed a remarkable experiment by 
passing white light through a solution of bichromate of potash, 
which cuts off all the blue rays, then through a solution of 


| litmus of a particular thickness, which cuts off all the yellow; 
| yet the mixture of red and green lights then allowed to pass 


produced a bright yellow upon the screen. When the light 
upon the screen was analysed it was found to consist only of red 


; and green. He then took a glass cell filled with a nearly 


saturated solution of commen sulphate of copper, which cuts off 
the red of the spectrum. Next he introduced acell of bichro- 
mate of potash to cut off the blue, so that nearly a pure green 
was left, with a little yellow in it, and this is one of the methods 
of obtaining nearly a pure green. Then he spoke of the render- 


| ing of fibrous substances, such as paper, transparent, by filling 


up their interstices with liquids, and stated that a Swedish man 
of science had taken powdered glass, dried it, and then found a 
liquid of the same refractive index as the glass. A convenient 
liquid for the purpose consists of bisulphide of carbon and 


| benzole, regulating the proportions to give the proper index. 
| The first time he—Lord Rayleigh—made the mixture he did so 


in an ordinary test tube, and stirred it up with a glass rod. The 
rod could be seen projecting above the liquid, but only by the 
closest observation could its outline be seen in the interior of the 
mixture; so much was this the case that he handed the test 
tube round and asked his friends why the rod in it did not fall 
tothe bottom of the liquid. Neither the glass nor the liquid, 
however, has an absolute refractive index of its own; conse- 
quently when the two are adjusted for one part of the spectrum 
they may not then be the same for other parts of the spectrum. 
He had had some glass bottles worked optically flat on the out- 
side, and had eliminated the optical irregularities of the inside of 
the bottles as well as of the glass powder by the aid of the liquid 
mixture already described, but he had found the experiment 
more difficult than he had anticipated. Optical glass is best for 
the purpose ; the next best is plate, and all dust and dirt must 
be carefully excluded. Detritus from the mortar must also be 
avoided. He used an iron mortar, and then separated the par- 
ticles of metal witha magnet. The bottles transmitted green 
light and scattered the rest. By altering the proportions of the 
liquid or the temperature of the whole, the refractive index was 
also altered and a different colour transmitted, but in such ex- 
periments the temperature must be uniform throughout the 
bottle. 

In speaking of the transparency of a solution of chloride of 
chromium to the different rays of the spectrum, he gave the 
colour curve of that substance as represented in Fig. 1. 
Chromium chleride is highly transparent to the red rays R, and 


| largely transparent to the blue rays R ; it is but slightly trans- 


parent to the yellow Y and the violet V. When the solution is 
in small thickness, the blue rays are transmitted freely ; as the 
thickness is increased, they are cut off, and the red rays alone 
are transmitted. Hence this liquid in two different thicknesses 
appears to have two different colours. 

In one of his experiments Lord Rayleigh feebly illuminated a 
white paper screen by gaslight, and in the centre of the screen 
was a bright white circle of light thrown by the electric lamp. 
When the electric light was stopped, a nearly black circle 
appeared upon the screen in the place of the white one. The 
circle consisted of a neutral grey, nearly black, disc, which, 








under the influence of the electric light, had looked whiter than 
the screen upon which it was fastened. He then exhibited a 
variety of experiments with the colour top, 

Lord Rayleigh next called attention to Newton's diagram, 
Fig. 2, in which W represents white light, or a mixture of all 
the colours, and R red, Y yellow, G green, and V violet. 
According to this diagram a mixture of R and G should pro- 
duce a lighter yellow than Y, which Maxwell subsequently 
proved is not the case in fact. A more true colour diagram is 
represented by Fig. 3, for every colour between R red and G 
green can be obtained by mixing R and G, and every colour 
between G green and B blue by mixing G and B. Thus 
green is a very important colour in the spectrum. Let white 
light be represented by W, then the line W K represents 
the colour curve of chloride of chromium, starting with white, 
for in very thin films all transparent solutions are white. Every 
colour already known, and all colours that may hereafter be 
invented, can be made out of suitable mixtures of red, green, 
and blue. He then mixed blue and yellow lights, so as to 
obtain a kind of red colour, instead of the green which might 
have been expected from experience in mixing blue and yellow 
pigments. By mixing green, yellow, and blue he obtained a 
neutral grey, like that obtained by mixing black and white—in 
fact, the coloured mixture had produced nearly a white colour, 
Colour vision, he said, is threefold, and the primary colours are 
red, green, and blue, if the primary colours have ever been seen 
by human eye. A man may make a threefold mixture of 
whisky, water, and lemon juice, but it does not follow that the 
ingredients with which he starts are pure. The way to see 
colours in the fullest splendour possible to us is to fatigue the 
eye in a certain way before looking at them. Thus, let the eye 
be fatigued for some time by gazing steadily at green and blue, 
then let it look at the spectrum, a brighter and purer red will 
be seen than otherwise would have been the case. When colour 
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matches are attempted to be made by mixing the colours of the 
spectrum—for those of the colour top are hardly pure enough 
for the purpose—great differences are discovered in the vision 
of the experimenters, in the proportions, say, of red and green 
which they will mix, to make what appears to them a full 
yellow. Any difference from normal vision in this matter is 
usually of considerable amount. 

As to colour-blindness, he wished that its old name of 
Daltonism had been retained; the present term is objection- 
able. What are called colour-blind persons have twofold instead 
of threefold vision. A person with onefold vision would he 
colour-blind. In Fig. 4, let Y be yellow and B blue; then the 
white seen by a colour-blind person would be between Y and B 
—say, at W. In speaking of the diffusion of light, he said that 
the smoke of burning phosphorus is one of the best diffusers, 
it is exceedingly white and quite free from dirt, which latter is 
a powerful antagonist to diffusion. Opal glass is a good diffuser, 
but it stops at least 50 per cent. of light. 








IRISH’S ELECTRIC RAILWAY SYSTEM. 


Mr. W. E. Irisu, of Cleveland, O., has devised a system of em- 
ploying underground conductors, with the object of avoiding the 
use of a slotted rail, and thus adds one more to the many forms of 
electrical tramway current supplying and collecting arrangements. 
He encloses his conductor ina flexible conduit, and causes contact 
with the conductor to be established by the pressure exerted by 
the weight of the car passing above it. As the car passes connec- 
tion is broken, and successively renewed and broken, these succes- 
sive contacts and breaks being due to the flexible or elastic cha- 
racter of the conduit. The conduit is shown respectively in section 
and perspective in Figs. 1 and 2, in 
which A represents an elastic or yield- 
ing conduit, preferably of soft rub- 
ber, which wil yield to the pressure 
of the contact wheel and react with 
sufficient force to clear the conduct- 
ing wire when the pressure is removed ; 
but in any case the material must be 
non-conducting, and the sides of the 
tube or conduit flexible or elastic, so 
that when the pressure is on and the 
circuit closed the sides will yield and 
permit contact of the metallic parts, 
and when the pressure is taken off 
the sides will expand and open the 
circuit. The tube or conduit should 
be closely sealed throughout its 
length, so as to exclude water or 
moisture, and to prevent metallic 
contact at any point except as pro- 
vided for through the proper connec- 
tions. A suitable channel for carrying the tube is formed in a line 
of timbers or blocks of stone, or other material B, the said channel 
being shown as having flat parallel sides and an opentop. The 
timbers or blocks carrying the tube are laid along the track, usually 
between the rails and flush with the surface of the roadway, two 
lines thereof being used, one to carry the outgoing conductor and 
the other the return conductor, The tubes A carry the line wires 
or conductors C at the bottom of the oblong track therein. ‘I'hese 
conductors are uncovered, and have no other insulation save that 
furnished by the rubber tube A, so that contact may be made at 
any point in their length. Attached to the tube along its upper 
surface are short rail pieces D, preferably furnished with small 
flanges at their sides, which rest on shoulders on the tube, and 
which, when in normal position, are flush with the roadway and the 
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top of the timbers, Inside of the tube A, and corresponding in 
length to the rail pieces D, are contact pieces E, flanged laterally 
at the top, and having a central portion, which rests in the tube 
above the conductor C, and nominally out of contact therewith. 
The rail and contact pieces are insulated from each other by the 
rubber tube, except at points where oe | are connected by screws, 
by which they are firmly united. The short rails and inside pieces 
are arranged in aes which are insulated from each other by a 
sufficient space between them at the ends. This will allow one 
section or pair to be depressed without interfering materially with 


Fig. 2 





the next on either side, the rubber to which they are secured 
being sufficiently fiexible for this purpose. The manner in which 
the current is proposed to be conveyed to the motor will be under- 
stood from the study of Figs. 3and 4, In these, H represents the 
contact wheels, of which there are two to each car, attached one on 
each side of the centre. These wheels are pivotted to a turn-table 
I, which is capable of being reversed upon the car, according as this 
is to be run in one direction or the other, and also to be raised or 
lowered, according as the wheel is to be thrown in or out of contact 
with the track. The position of the table I, and its attachments, is 


Fig. 3 

















reversed by means of a rod K, rigidly fixed thereto and having a 
crank lever K at the top, and it is raised and lowered by means of 
the tube L, having a hand wheel and working inside the sleeve 
standard M, which supports the parts of the platform on the car. 
P, Fig. 3, is a tension spring bearing upon the wheel frame N with 
such pressure that, as the wheel passes over the sectional track it 
will depress the sections thereof successively so as to bring the 
inside pieces E in contact with the main wire within the tube. In 
front of the contact wheel is a combined brush and scraper R, sup- 
ported upon the same frame with the contact wheel, and designed 





to run in front of the said wheel and clear the exposed section 
surface rail, so that perfect contact may be made with the rail or 
track, The conduit shown in Figure 1, is a second conduit V, 
cylindrical in form, to wang 4 telegraph, telephone, electric light, 
and other wires. Mr. Irish has devised methods of automatic regu- 
lation in connection with the operation of the system, one of which 
will b2 understood by reference to Fig. 5. The regulator in this 
case consists of a tube of the form of section shown, and containing 
some mercury, and pivotted in such a manner that it may be given 
any desired inclination. As shown inthe figure, the position of the 
tube is horizontal, and the mercury contained therein rests at the 
centre. The series of wires cd, extending into the tube, are in 
connection with corresponding coils on the field magnets of a motor 
D; consequently, when%the mercury lies as shown in Fig. 5, al! the 





coils on the motor whose wires cd are covered by the mercury, 
would be cut out, and only those would be charged whose wires are 
not so covered and connected. The charging of the field magnets, 
and the amount of electrical energy therein, is therefore under 
convenient and easy control rend the tube. Obviously, if the 
said tube were tilted to the left, it would convey the mercury 


Fig. 5 








forward, and thus make connection with one set of contact points 
after another until at last, if carried far enough, the entire field 
would be cut out and the motor would stop. 








BOILERS UNDER FORCED DRAUGHT ON THE 
CLOSED STOKEHOLD SYSTEM. ! 


By Mr. Tuomas Sorer, R.N. 


In 1883 a paper was read by Mr. Butler, of the Admiralty, in 
which the introduction of forced draught into vessels for H.M. 
Navy was first brought to the notice of the members of this insti- 
tution. The two ships described were the Satellite and Conqueror ; 
a full account of the method of fitting the system was given, 
together with the results of the trials which had been made in 


1882, and in the early part of 1883, but no experience had been | 


obtained with either of the vessels as to what was likely to occur 
when on actual service at sea. At that time it was apprehended 
in some quarters that, although the closed stokehold system had 


the great advantage of considerably increasing the evaporative | 


power of the boilers, experience would prove that their durability 
would be diminished. The system has now had a trial lasting over 
some years, and it is found that the boilers of vessels fitted with 
the forced draught are in quite as good condition as those which 
are worked with natural ventilation only. Since that date, prac- 
tically all the vessels which have been built for the Navy have been 


titted with the forced draught on the closed stokehold system, and | 


many of them have served one or more commissions at sea, the 
boilers being subject to the same conditions as is usual in the case 
of war vessels, Of the two vessels, the Satellite and Conqueror, 
the latter has not been in commission, but has only been employed 
temporarily in the Steam Reserve, and in the manceuvres of last 


year. The Satellite was, however, commissioned in the early part | 


of 1883 for service on the Pacific station, and in 1886 was re- 


commissioned for a further term of three years. The sister vessels, | 
supplied with machinery and boilers by the same firm, but fitted | 


with natural ventilation only, have been similarly employed. The 





{ 
| desired extent. The closed stokehold system lends itself ad- 
mirably to the necessities of vessels in actual warfare, for it is 
| necessary that the openings down to the engine and boiler rooms 
| should be kept as small as possible, and in all cases the machinery 
| department would be closed down, and the air —— by artificial 
| means, and with any system but that of the closed stokehold, to 
have the same advantages as to protection, it would be necessary to 
| provide two sets of fans, one for the fires and the second for venti- 
| lation of the boiler rooms. Taking the case of the twocruisers, the 
Amphion and Orlando, the latter being fitted with closed stoke- 
holds, while the former has natural ventilation only, the area of 
opening for the admission of air to the boiler rooms is in the 
Amphion 207 square feet, while in the Orlando it is only 103 square 
feet, although on the official trials the Orlando’s machinery 
| developed 8700-I.H.P. to 5600 only in the Amphion, With the 
| stokeholds closed and under air pressure it is easy to provide by 
| sliding shutters in suitable places for the complete ventilation of 
| the whole of the spaces round the boilers, such as the smoke-box 
| compartments, which, owing to the high temperature of the fires 
| and gases in the uptakes, are liable to become hot. The men 
also experience but little, if any, inconvenience when in the 
boiler rooms, for although the apparent temperature is high, 
owing to the ash-pit dampers ing off, the air is con- 
| stantly changed, so that the actual temperature is not excessive. 
| As to the effect on the heating surfaces of the boilers when work- 
ing with forced draught, it is immaterial whether the stokehold is 
closed or any other system of forced draught is used ; the tempe- 
| rature of the fires is the same, supposing the boilers to be doing 
| the same amount of work, and so long as the heating surfaces are 
| clean no harm will ensue ; but if they are allowed to become coated 
| with scale or dirt the result will be the same in the two cases. 
| The boilers of war vessels, when the main engines are not at work, 
are constantly in use for distilling purposes, and, with the old 
distillers of the single type, in which the salt was deposited in the 
distilling boiler, it was impossible to keep the boilers clean, but 
with the double distillers which have been recently introduced, in 
which tue steam, after heating the water in the evaporator, is 
returned to the boilers, no difficulty will be experienced in keeping 
| the boilers in such a condition that they may be used at any time 
| with the forced draught. In the above remarks attention has not 
| been directed to any special type of boiler, but as the Rattlesnake 
| is the only vessel in the Navy which has been worked continuously 
with more than one boiler of the locomotive type, it will be 
interesting to learn the effects of forced draught on this special 
| type of boiler. The Rattlesnake was built and engined by 
Messrs. Laird, and is fitted with two sets of triple expansion 
vertical engines, the diameters of the cylinders being 18}in., 
27in., and 42in. respectively, with a stroke of 18in. The boilers, 
| four in number-—diameter of barrel, 5ft. 10in. ; length, 16ft. 6in. 
—are of the locomotive type, but with wet bottoms to the fire- 
| boxes. In the fire-box running fore and aft are three water 
tubes, flat-shaped, 13}in. by 3in. at the bottom, and increasing 
| to 204in. by 44in. at the top. The total grate area of the four 
| boilers is 126 square feet, with a tube surface of 4085 square feet, 
the length of the tubes being 7ft. 94in. between the tube-plates, 
| and diameter l#in. The official trial, which lasted three hours, 
was made in February, 1887, when the following results were 
| obtained :— 


Mean LH P. forthethreehours .. .. .. .. of «+. 2740 
pO Ee eae eee ee 
Mean number of revolutions of engines 


se 60 300 
. 19°5 knots 


eee eee nar” 

Mean air pressure in boiler rooms 2°39in. of water 
I a we ca. ee, me. ee ee. ee ee 00 ee 
Average steam pressure in boilers .. .. .. .. «. «. 135]b. 


The boilers were found after the trial to be in avery satisfactory 
| condition, and the vessel was placed in commission with a view to 


Galatea. Narcissus. Immortalité. 





| Orlando, Undaunted. Australia. 

” Palmer's Com- | Palmer’'sCom- R. Napier and R. Napier and | Earle’s Com- Earle’s Com- 
Makers of engines .. .. .. «. «. «. { pany, Jarrow | pany, Jarrow | Sons, -~ vthac Sons, Glasgow pany, Hull pany, Hull 
Diameter of boiler (external)... 14ft. 10}in. 14ft. 10}in. 14ft. 8jin. | l4ft.S}in. | = lift. Sjin. 14ft. SLi. 
ea ee ee eee 16ft. 6in. 16ft. 6in. 16ft. 9in. 16ft. Sin, | 17ft. 6in. 16ft. 6in. 
Fire-grate area, in square feet (total).. .. .. 540 540 500 500 | 534 488 
Tube surface, in square feet (total) .. .. .. 13845 13845 13480 13480 | 18340 13152 
Mean I.H.P. during the four hours’ trial... | 8739 8670 8876 9219 8589 8737 
Maximum I.H.P. for one half-hour .. .. .. 9120 - 9092 9130 9653 8827 9362 
Steam pressure in boiler(mean).. .. .. .. 129 126 132 138 131 126 
Air pressure in stokeholds(mean) .. .. .. 1°65 | 1°87 1°75 1°15 2°03 2 
1.H.P. per square foot of grate(mean) .. .. 16°18 | 16°05 | 17°75 18°44 16°08 17°90 

| 16°83 18°26 19°30 16°53 19°18 


” ” ” 


(maximum) 
vessels are engaged on the ordinary service to which war vessels 
are subject, and the boilers have had practically the same amount 
of work. The boilers have been carefully examined and drilled, 
and water tested at the usual intervals; and, as far as can be seen, 
the boilers of the Satellite are now in quite as good condition as 
those of the other vessels of the class, the original steam pressure 
has been maintained, and the boilers are reported as being good 
for many years’ further service. The twin screw torpedo ram 
Polyphemus, of 2640 tons displacement, was fitted with her present 
boilers in 1884. There are eight low circular boilers of the ordinary 
Navy type, each with two furnaces 3ft. din. in diameter, with a 
length of grate of 6ft. 9in. On her official trial the engines de- 
veloped 5520 I.H.P. The stokeholds are closed, air being supplied 
by four fans; no provision is made for natural ventilation, and 
when at sea the boilers are generally under air pressure. This 
vessel has not only been engaged on the ordinary naval service 
since 1884, but for several months was employed in making experi- 
ments with torpedo tubes, when the boilers were subject to most 
unequal working. The Polyphemus was re-commissioned in 
October, 1887, when her boilers were reported to be in a most 
satisfactory condition, and fully capable of maintaining the original 
steam pressure of 1101b. Owing to the use of the boilers for dis- 
tilling purposes, and consequently scale being deposited on the 
heating surfaces, a few tubes leaked occasionally during the earlier 
part of her commission, and in March, 1887, it was decided to fit 
double distillers. Since these have been fitted, and the boilers 
supplied with fresh water, the tubes have kept quite tight, and no 
difficulty of any kind has been experienced with the boilers. 
Torpedo boats are, as is well known, fitted with closed stokeholds, 
and it is very satisfactory to know that when the simultaneous full- 
speed steaming down the Channel in May of last year took place 
there were only two cases in which the boilers gave trouble, being 
those of the two boats in which the crowns of the fire-boxes came 
down through shortness of water—clearly not attributable to the 
use of the forced draught. Those who are acquainted with the 
method of conducting Admiralty trials know that the boilers are 
more severely tested during the official forced draught trials, 
which are usual when machinery is received from the contractors, 
than is likely to he experienced afterwards, Yet the experience 
of the receiving officers at the dockyards proves that the condition 
of the boilers after such a trial is, asa rule, much better than in 
the old days when the steam blast was used. The total number of 
ships whose forced draught trials have been completed since the 
introduction of the system is 50, representing a total I.H.P. of 
254,000. Of these the only cases in which any difficulty with the 
boilers was experienced was in three of the vessels of the Archer 
class, when the boiler tubes leaked. On examination it was 
found that this was not due to the use of the forced draught, 
but to purely local causes. is was remedied, and the 
trials satisfactorily completed. Recently the Porpoise, one 
of the vessels of the class, has made a continuous trial of ninety- 
six hours’ duration at the full sea-going power, with most satisfac- 
tory results. The boilers were, during the whole of the trial, 
worked with a moderate air pressure, and so far as their condition 
was concerned, the trial could have been lengthened to any 





} Read at the Institution of Naval Architects, March 22nd, 1888. ‘ 


testing the efficiency of the machinery and boilers in actual ser- 
vice at sea. Since then the vessel has been constantly employed, 
and in the manceuvres of last year in the Channel took an active 
rt, when she was worked at various speeds, not gradually, 
ut from full to slow speed, and vice vers@ suddenly, and 
on no occasion did the boilers give any trouble. It must 
not be forgotten that the boilers of war-vessels are sub- 
ject to most unequal working, and the strains brought on 
them are of necessity in excess of those on the boilers 
of vessels exployed on ordinary mercantile service. At first, 
in the Rattlesnake, some difficulty was experienced with the fire- 
bars, which were found to burn, and require partial renewal after 
the boilers had been run at full power for some hours. This was 
remedied by fitting water pans in the ash-pits, as is usual in 
torpedo boats’ boilers, and since then no difficulty has been expe- 
rienced. In all later vessels provision has been made for letting 
water into pans fitted in the asbpits when the vessels are under 
forced draught. The official trials for maximum power under 
forced draught are usually of four hours’ duration, so that no trust- 
worthy results have been ascertained as to the actual consumption 
of coal. The trials are to ascertain the maximum power that can 
be developed by the engines and boilers, and the duration of trial 
being short, particular attention is not paid to the coal consump- 
tion. When working at the maximum power with the forced 
draught, neither the engines nor boilers are worked under their 
most economical conditions, the object being to get as much power 
as possible out of the machinery, so that in the case of an 
emergency the vessel may be driven for a time at her uttermost 
speed. At lower powers, however, with a moderate air pressure, 
boilers work economically, the supply of air is uniform, being regu- 
lated by the speed of the fans, so that the economy will be greater 
than when trusting entirely to the funnel draught. In the case of 
vessels on war service, it is necessary to continually alter the speed, 
but this is found to have no injurious effect on the boilers. _Provi- 
sion is made by fitting a pipe with a valve in it to admit the steam 
direct to the condensers, and so prevent its blowing off on deck, 
and it is never necessary suddenly to alter the condition of the 
hoiler-rooms, the speed of the fans being varied gradually to suit 
the altered circumstances. The belted cruisers are the largest 
vessels in the Navy which, up to the present, have been tried with 
triple expansion engines, and six of these have within the past year 
completed their official trials. These six vessels were engined by 
three firms—Messrs. Napier, Palmer’s Company, and Earle’s Com- 
pany. The engines are horizontal, and, excepting details of con- 
struction, are practically the same in the different vessels. There 
are four double-ended boilers to each vessel, and there is only one 
point of difference in their construction to which I would call 
attention. Each boiler is fitted with six furnaces, three at each 
end ; in the Orlando and Undaunted, by Palmer’s Company, and 
the Narcissus and Immortalité, by Earle’s Company, there is one 
combustion chamber to each opposite pair of furnaces—that is, 
three combustion chambers, with waterways running fore and aft 
the boilers between them. In the Australia and Galatea, by Messrs. 
Napier, there is one combustion chamber only to the six furnaces. 
The results obtained by the single combustion chamber boiler are 
superior to the others, as will be seen from the table given above. 
| Considerably more power could have been obtained from the 
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Galatea had the engines been large enough to take the steam, for | 


during the greater portion of the time steam was blowing off at the 


safety valves. I must not omit to mention that in the latter vessel | 


feed-water heaters were titted and the feed pumps were automati- 


cally worked, to ale gee a portion of the satisfactory | 


results may be accredited ; still, I think the results show the 


superiority of the single combustion chamber, which has also the | 


further advantage of reduced weight, and probably increased 
durability. 








INSTITUTION OF CIVIL ENGINEERS. 





ECONOMY TRIALS OF A NON-CONDENSING STEAM 
ENGINE. 

At the ordinary meeting on Tuesday, the 13th of March, the 
President, Mr. Bruce, being in the chair, the paper read was on 
‘‘Economy Trials of a Non-Condensing Steam Engine—Simple, 
Compound, and Triple,” by Mr. P. W. Wilians, M. Inst. C.E. 

The author described a series of economy trials, non-condensing, 
made with one of his ‘‘central-valve” triple-expansion engines, 
with one crank, having three cylinders in line. By removing one 
or both of the upper pistons, the engine could be easily changed 
into a compound or into a ep engine at pleasure. Distinct 
groups of trials were thus carried out under conditions very favour- 
able to a satisfactory comparison of results. No jackets were used, 
and no addition had therefore to be made to the figures given for 
feed-water consumption on that account. Most of the trials were 
conducted by the author, but check-trials were made by Mr. 
MacFarlane Gray, Professor Kennedy, Mr. Druitt Halpin, Professor 
Unwin, and Mr. Wilson Hartnell. The work theoretically due 
from a given quantity of steam at given pressure, exhausting into 
the atmosphere, was first considered. By a formula deduced from 
the @ @ diagram of Mr. MacFarlane Gray, which agreed in results 
with the less simple formulas of Rankine and Clausius, the Ibs. 
weight of steam of various pressures required theoretically per 
indicated horse-power per hour were ascertained. (See Table.) A 
description was then given of the main series of trials, all at 400 
revolutions per minute, of the appliances used, and of the means 
taken to insure accuracy. A few of the results were embodied in 
the table. The missing quantity of feed-water at cut-off, which, 
in the simple trials, rose from 11°7 per cent. at 40 1b. absolute pres- 
sure to nearly 30 per cent. at 1101b., and at 90]b. was 24°8 per 
cent., was at 901b. only 5 per cent. in the compound trials. In 
the latter, at 1601b., it increased to 17 per cent.; but on repeating 
the trial with triple expansion, it fell to 5°46 per cent., or to 4°43 
per cent. in another trial not included in the table. On the other 


| which the feed-water used was 15*11b., a result evidently capable 


of further improvement, and to an efficiency trial of a combined 
central-valve engine and Siemens’ dynamo, made for the Admiralty, 
| at various powers. At the highest power the ratio of external 
electrical horse-power to indicated horse-power in the engine was 
82:3 percent. Taking the thermo-dynamic etticiency of the engine 
at 80 per cent., that of the combined apparatus would be nearly 
| 66 per cent. 








AUsTRALIAN ENGINEERING NOTES. 





AN agricultural show, designated the ‘‘ Great Centennial Inter- 
colonial Exhibition, 1888,” was held in Moor Park, Sydney, during 
Centennial week, under the auspices of the Agricultural Society of 
New South Wales. A large collection of agricultural imple- 
ments and machinery was displayed, but as is usual in affairs of 
this kind, great complaints have been made as to the judging— 
those who should have been placed for judging butter and eggs 
being draughted to agricultural implements, and other such 
anomalies. The most comprehensive exhibits were shown by 
Messrs. McLean Brothers and Rigg, Sydney; Lassetter and UCo., 
Sydney; Briscoe, Drysdale, and Co., Sydney; Jas. Martin and Co., 
Sydney; and Hudson Brothers, all but the last-named being mer- 
chants only and importers of all their exhibits. McLean Brothers 
and Rigg representing Marshall, Sons, and Co., Gainsborough, the 
main features of their exhibits being all varieties of ploughs, 
harrows, horse-hoes, cultivators, hay-rakes, mowing and reap- 
ing machines—twenty-one varieties—strippers, winnowers, horse 
gears, chaff-cutters, corn crackers, earth scoops, and windmills. 
The other mentioned firms showed in all these classes with the 
following additions :—Lassetter and Co.: Ransome, Sims, and 
Jefferies’ (Ipswich) portable engines and boilers; Martin and Co.’s 
(South Australia) engine fittings and wagon requisites ; Clayton, 
Howlett, and Venables’ brick machines and presses. Briscoe, 
Drysdale, and Co.: Robey and Co. (Lincoln), several semi-portable 
engines and boilers ; Dick, Kerr, and Co.'s gas engines ; Lane and 
Reynolds’ horizontal engines, Jas. Martin and Co.: Hornsby’'s 
portable engines and boilers. John Fowler and Co., Leeds, were 
represented by their Sydney house, with their usual exhibits of 
traction engines, light portable railway plant, &c. 

The only principal firm exhibiting colonial manufactured goods 
was Hudson Brothers, whose name is proverbial throughout New 
South Wales as manufacturers of anything, from a plough-share to 
a railway carriage or locomotive ; this firm had a comprehensive 
stock of agricultural implements and machinery, specimens of their 
malleable and cast steel castings ; wheelwright’s work, carts, car- 
riages, road rollers, &c. 





























Intended mean admission pressure .. .. .. Ibs. 40 90 110 130 | 150 160 170 
Simple, compound, ortriple .. .. .. .. .. .. 8 8. c. 8. c. Cc. c. :. Cc. .. oO 
Actual mean admission pressure .. .. .. .. Ibs.) 40°88 92°65 87°54. MOB | 1093 | 13u"G | 1499 159 | 1585 SB 7 2°5 
Percentage ratio of actual mean pressure, referred to 
low-pressure piston, to theoretical mean pressure 98°2 100 91°73) 10077 94°S 94°2 94°6 84°54) 95-9 8$5°3 85°2 
Indicated horse-power. . i. Me ee ee ak on A eee. Pk) Re 33°0 36°31 | 58°59 B5°6Y YD BDH 8845 
Feed-water actually used per indicated H P.-hour— 
Simple >.) oh ah A ek Se oe ee oe Oe | ee — 26°0 _— -- a - — — 
Oe ae ee ee ns — 24°16 _ 21°37 | 20°85 | 19°45 _- 19°19 _ -- 
raya eee ee -- — — - - — — 19°68 — 19°19—18"45 
Steam required theoretically per indicated horse-| 
SOEs. <. sb se ae be oe oe xed ERT 1 OE.) 20°88. a2 17°65 16°25 | 15°23) 1516 | 4ST 14-9 14°36 
eee ee ee eee eee i 715 $2°2 68°S 82°5 80°0 | 78°3 770 i7*4 i7°6 i7°8 
Percentage of feed-water missing at cut-off in H.H.-P. | 
cylinder a ee) ce oe . -- - _ _- — -- 5°33 - 6°84 5°01 
Ditto high-pressure cylinder 50 — 9°5 1-7 | (1571 14°84) 17°0 12°06 «15°33 
Ditto low-pressure cylinder 117 24°8 2 20°56 16°25 lvl 20°6 22°12 | 21-3 22°11 24°21 


Percentage of feed-water missing at end of stroke in 
low-pressure cylinder .. .. .. .. «- = 18°83 


hand, from the greater loss in passages, &c., the compound engine 
must always give a smaller diagram, considered with reference to 
the steam present at cut-off, than a simple engine, and a triple a 
smaller diagram than a compound engine. Nevertheless, even at 
801b. absolute pressure, the compound engine had considerable 
advantage, not only from lessened initial condensation, but from 
smaller loss from clearances, and from reducing both the amount of 
leakage and the loss resulting from it. These gains became more 
apparent with increasing wear. The greater surface in a compound 
engine had not the injurious effect sometimes attributed to it, and 
the author showed how much less the theoretical diagram was 
reduced, by the two small areas taken out of it, in a compound 
engine than by the single large area abstracted in a simple engine. 
The trials completely confirmed the view that the compound 
engine owed its superiority to reduced range of temperature. At 
the unavoidably restricted pressures of the triple trials, the losses 
due to the new set of passages, &c., almost neutralised the saving 
in initial condensation ; but with increased pressure, say to 200 Ib. 
absolute, there would evidently be considerable economy. The 
figures of these trials showed that the loss of pressure due to 
passages was far greater with high than with low-pressure steam, 
ard that pipes and passages should be proportioned with reference 
to the weight of steam passing and not fora particular velocity 
merely. The author described a series of calorimetric tests upon a 
large scale—usually with over two tons of water—-the results of which 
were stated to be very consistent. After comparing the rates of 
initial condensation in cases where the density of steam, the area 
of exposed surface, and the range of temperature were all variables, 
with other cases (1) where the density was constant, and (2) where 
the surface was constant, the author concluded that, at 400 revolu- 
tions per minute, the amount of initial condensation depended 
chietly on the range of temperature in the cylinder, and not upon 
the density of the steam, or upon the extent of surface; and that 
its cause was probably the alternate heating and cooling of a small 
body of water retained in the cylinder. The effect of water, 
intentionally introduced into the air-cushion cylinder, corroborated 
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Messrs. Mellor Brothers, Adelaide, had on working trial a new 
patent “stump jumping” plough, which is considered to give 
excellent results over newly cleared bush or rough ground. The 
ploughs are arranged on a counterpoise lever, which causes the 
plough to tilt when coming in contact with any extra obstruction, 
as treestumps. This arrangement necessarily prevents the breakage 
of the shares, and it is therefore expected to meet with universal 
approval throughout the colonies. 

Mr. George Maiden, Sydney, has made a new kind of gate 
hinge and catch, which appears to be a satisfactory solution to the 
vexed question among farmers as to the best method of fastening 
gates. The invention consists of a malleable iron frame fixing 
and plate resting on the gate post, and arranged for throwing 
the top hinge out of a vertical plane, the principle of the 
invention being an arrangement for altering the plane of the 
hinges, consequently the gate swings open to whichever side the 
hinge inclines the gate. A ban is affixed in a socket of the malle- 
able hinge, to which is attached a cord leading to posts on either 
side of the gate. When the bar is lineable with the gate, the 
latter is closed, being on a horizontal plane; when the cord is 
drawn, the bar is pulled on one side, throwing the gate on an 
angular plane as described. The convenience in opening and 
closing gates is manifest, and the invention is already being most 
extensively used throughout the country. 

Copper mining still continues to brighten up, great activity 
being shown in the Great Cobar and Nymagee. The coal mines 
also show an upward tendency. 

The South Australian Government bas just placed an order with 
Messrs. J. Martin and Co., of Gawler, $.A., for the construction 
of forty-seven broad and narrow-gauge locomotives, for the sum of 
£162,425. Only one other colonial firm tendered, that being 
Fulton and Co., whose quotation was £162,353. The tender from 
Beyer, Peacock, and Co., Manchester, was considered to be in- 
formal. The price of the locomotives as supplied from England 
for the last three years, compared with the present accepted tender, 
has been 23 per cent. lower. 


the author’s views, and he showed how small a quantity of water | 


retained in the cylinder would account for the effects observed. At | 


lower speeds surface might have more intiuence. The favourable 
economical effect of high rotative speed, per se, was very apparent. 
In a trial with a compound engine, with 1301b. absolute pressure, 
the missing quantity at cut-off rose from 1177 per cent. at 405 
revolutions to 29°66 per cent. at 130 revolutions, the consumption 
of feed-water increasing from 20°35 lb. to 23°671b. This saving of 
14 per cent. was due solely to increase of speed. Similar trials had 
been made with a simple engine. In one simple trial at slow speed 
the missing quantity rose to 44°5 per cent. of the whole feed-water. 
The author compared a series of compound trials, at different 
powers, with 1301b. absolute pressure, and various ratios of expan- 
sion, with a series giving approximately the came powers at a 
constant ratio of expansion, but with varying pressures, being 
practically a trial of automatic expansion against throttling. 
Starting with 40 indicated horse-power, 1301b. absolute pressure, 
four expansions, and a consumption of 20°75 1b. of water, the plan 
of varying the expansion, as compared with throttling, showed a 
gain of about 7 per cent. at 30 indicated horse-power, but of a very 
small percentage when below half-power. If the engine had an 
ordinary slide-valve, the greater friction, added to irregular 
motion, would probably neutralise the saving, while if the engine 
were one in which initial condensation assumed more usual propor- 
tions, the gain would be probably on the side of variable pressure. 
Even as it was, the diagrams showed that the missing quantity 
became enormously large as the expansion increased. Judging 
only by the feed-water accounted for by the indicator, the 
automatic engine appeared. greatly the more economical ; but actual 
measurement of the feed-water disproved this. The position of the 
automatic engine was, however, relatively more favourable when 
simple than when compound. In conclusion, the author referred 
to a trial with a condensing engine, at 1701b. absolute pressure, in 








THE PaRKES MUSEUM, MARGARET-STREET, S.W.—His Grace 
the Duke of Westminster has just made a donation of £100 to this 
museum to aid in its work of practically teaching and demonstrat- 
ing sanitary science. 

ENGLISH-MADE STEEL SHELLS.— We have received information 
that on Thursday, March 15th, two more lots of the new steel 
shell for the 6in. gun were tested at Shoeburyness, namely, 300 
from Messrs. Firth, made at their works on Firminy’s patent, 
and 300 from Messrs. Holtzer and Co., made in France. They 
were tested against Yin. compound —steel-faced—plates sup- 

lied by Sir John Brown and Co. The first lot tried was that from 
Messrs. Firth. The first shell passed entirely through the test 
plate. It was slightly cracked and deformed, and a small piece 

| flaked off the head, about half an hour after it was recovered. 
The second shell was uncracked, but was set up sufficiently to 
increase the diameter 0-lin. just below the front band. The pro- 
| jectiles were cold when recovered a few minutes after firing. This 
lot was accepted without firing a third projectile. Messrs. 
| Holtzer’s lot were next fired. The first passed through the Qin. 
Brown steel-faced plate against which it was fired without further 
injury than aslight cracking in the head. The second lodged in the 
plate, the head failing to pass through, and the body breaking off 
near the front band and rebounding to a distance of twelve or 
thirteen yards from the target. We understand that this lot was 
rejected. We are glad to be able to inform our readers that steel 
| projectiles have now been passed into the service of 12in. as well 
| as 6in. calibre. For some little time Messrs. Holtzer only were 
| successful in passing the required tests, and this has been dwelt 
| on repeatedly, so that it is desirable to point out that this is no 
' longer the case. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

WE are now within a week of the quarterly meetings, and buyers 

are naturaily limiting operations, It is in pig rather than in 

manufactured iron that any movement of consequence is seen this 
week. Pig buyers always tind it to their advantage to effect their 

— mostly in advance of the quarterly gatherings. There is, 

owever, less eagerness to place advanced contracts on this occasion 
than is often manifest. Consumers have no anxiety about prices 
going up, and they are disposed to let present contracts run out 
before buying much more. 

Pig iron sellers on Change in Birmingham to-day, and in Wolver- 
hampton yesterday, booked fair contracts, and, with a view to 
strengthening the market, some of them refused further business 
until next week. One of the best features of the pig markets at 
date is that buyers are meeting their accounts wonderfully well. 
‘“They are paying up like bankers,” was the criticism to-day of 
many representatives of outside pig-making firms. 

Prices of pigs vary greatly according to the exact position in 
which sellers tind themselves as regards the quantity of work in 
hand. Buyers state that they are getting Northamptons at not 
much above 3ts., and Derbyshires at 37s. 6d. But sellers quote 
37s. and 38s. 6d. respectively ; and for best Wiltshires, 38s. to 
38s. 6d. is quoted. Lincolns are 40s. to 46s. 

Native pigs are occasionally selling at 30s. for cinder sorts, 
though 31s. 3d. to 32s. 6d. is the general quotation, Part-mines 
are 40s. easy, and all-mine pigs 52s. 6d. for hot blast sorts. 

Sales of hematites are not being pushed, as agents are unable to 
promise early deliveries in consequence of the large demand being 
experienced at the furnaces alike on the West Coast and from 
South Wales ; from the steelmakers 53s. is the general quotation 
for best West Coast forge sorts, and foundry sorts are in proportion, 

Production at the manufactured ironworks has been checked 
this week by the occurrence of the holidays. Many of the works 
do not resume before Wednesday uight, and some will remain shut 
down all the week. 

Even the sheetmakers have had to share in the general easing off 
of business which bas of late been manifest, and they, with others, 
welcomed the opportunity for staying output which the Easter 
holidays have afforded. Prices are unchanged at about £6 10s. to 
£6 12s. 6d. for doubles, and occasionally 2s, 6d. per ton less, and 
47 12s. 6d. for lattens. 

Galvanisers are not as busy as of late, export orders being less 
abundant. It is, however, satisfactory that the information from 
Melbourne speaks of a continued good demand for corrugated 
sheets in that market at £18 for 25 gauge. At home the quota- 
tion of £12 per ton for 26 gauge f.o.b. still rules on the open 
market, though some buyers are doing business at £11 10s. 

The opinion is stronger this week than last that bars are not 
likely to see any change in standing quotations at the quarterly 
meetings, and the existing £7 for best branded sorts will, it is 
anticipated, again rule. Demand at date is rather slow, and the 
shipping orders which should come out this month will be very 
acceptable. It is upon the shipping orders that the best hopes of 
the trade are now centred. Second-class branded bars keep at 
£6, while ordinary bars are £5 to £5 5s. 

There is detinite information this week that the Hope Tin-plate 
and Sheet Ironworks, Tipton, have been acquired on a long lease, 
and are to be re-started by Messrs. 8. Dickinson, 5. J. Thompson, 
Huxley, and others. The operations will be conducted as a private 
Joint Stock Company, and the necessary capital is all forthcoming. 
Work is to be commenced next week. 

The demand for steel continues brisk, and this metal is certainly 
winning favour among all classes of consumers. Bessemer steel 
billets from the North of England are quoted this week £4 12s. 6d. 
to £4 15s. delivered, and Bessemer plating bars £5 to £5 10s. Soft 
steel bars for stamping purposes, and for rivet and chain making, 
rolled down in local mills from imported billets, are quoted £7 per 
ton this week. Bessemer slabs and billets from best West Coast 
makers are quoted delivered here £4 15s.; Siemens-Marten sorts, 
£4 17s. 6d.; Bessemer tin bars, £4 17s. 6d.; and Siemens’ ditto, 
£5 per ton, Agents do not just now solicit orders for the Siemens’ 
qualities, the works on the West Coast being too full of such 
orders to care for additional demands from the Staffordshire dis- 
district. Neither will the best West Coast houses accept orders for 
plates from the same cause. There is still some demand, though it 
is limited, for cast steel from the Shetfield district. Blacksmiths 
and edge tool makers are still found to be customers, and the price 
quoted for double shear and superior steel delivered here from best 
Sheffield houses is £54 and upwards. 

The Staffordshire Steel and Ingot Co. bas lately been taking 
out its 3-ton Batho basic furnace for the manufacture of basic 
steel upon the Siemens principle, with the object of erecting a 
12-ton furnace. The work has not yet been completed, but when 
it is finished it will be a valuable addition to the company’s present 
steel-making plant. 

At a meeting of the South Staffordshire Mines Drainage Com- 
missioners on Wednesday, Mr. Joseph Round, of Tipton, and Mr. 
Thomas Longmore, of Wednesbury, were elected commisMoners in 
the places of Mr. James Bissell and Mr. Edmund Howl, resigned. 
The chairman said that the employment of tonnage inspectors was 
an absolute necessity, in order to show that the commisioners were 
being robbed on all sides by certain colliery owners making dis- 
honest returns. Had their recent proposal for fresh Parliamentary 
powers been entertained, it would have been unnecessary to expend 
in this way £1500 annually. 

Mr. Alfred Hickman, chairman of the committee for improving 
the canal communication between South Staffordshire and the 
ports, has this week issued a memorandum to the members of the 
Wolverhampton Corporation, urging them to support the action 
of the Birmingham Corporation. This body, it will be remem- 
bered, have determined to solicit the Government to insert a clause 
in the Railway Rates and Traffic Bill authorising the formation of 
public trusts, to which corporations may contribute out of the 
rates for the construction of improved waterways. Mr. Hickman 
urges that if the scheme for improving the canals between Bir- 
mingham and London were carried out, goods and minerals could 
be carried at about half their present cost by rail, and the result 
would be a great increase in the trade of South Staffordshire. 

Ironmasters and manufacturers doing an export business 
between the Birmingham and Wolverhampton district and London 
and Liverpool, are likely to be assisted in the matter of railway 
rates by a step which the London and North-Western Railway 
Company has just taken. The company has called to London 
some four or five of its provincial representatives who bave had 
special experience in railway rates goods traffic management in 
several of the company’s most important tratlic centres, and these 
experts are to remain in London with a view to assisting the com- 
pany upon all railway rates’ matters, 

Hardware buyers have no such excuse for delaying orders until 
after the approaching iron trade quarterly meetings as sometimes 
fairly exists, as there is no soouakiiey of any alteration being 
quoted at those meetings in the current value of iron, whether raw 
or rolled; and as regards other metals, no violent fluctuations are 
- present looked for by the manufacturers who mostly manipulate 
them. 

Merchant orders for export, manufacturers of hardware will 
look for this month and next with some confidence. The fact that 
the commencement of the shipping season has this year been 
thrown later than usual will probably necessitate greater urgency 
than previously in their execution. 

The annual reports of inspectors of factories show that the 
trades of Birmingham and South Staffordshire have improved. 
Mr. Knyvett reports that, speaking generally, a revival bas taken 
place. In some branches of manufacture, especially in the gun 
and hand-made nail trades, extreme depression still continues, and 
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is likely under existing conditions to do so; but in others there 
has been a very considerable improvement during the past twelve 
months, 

The use of power-driven machinery in Birmingham and district 
is, the inspector of factories attests, daily increasing, ‘‘ with the 
result that the output is largely increased, and the substitution 
of youthful and female labour for that of the skilled artisan is 
caused in many trades, although the making of the machinery and 
of the tools required perhaps more than compensates the adult 
male workers for the substitution of females, &c, in the actual 
yrocess of manufacture.” hi id have decreased, 
being seventy-seven for the year, as against ninety-six in the year 
previous. Only three of the accidents were of a fatal nature. 

‘The tramway companies in the Birmingham district are expe- 
riencing increased prosperity, but there is a drawback in their 
yosition in the increased cost of repairs and materials. ‘his is 
inducing the South Staffordshire Company to consider the adop- 
tion of some means of locomotion other than steam. 

At the annual meeting of the North Staffordshire Chamber of 
Commerce, Mr. James Bull has just been elected president for the 
ensuing year. Mr, J. Ridgway, the retiring president, announced 
that there were two subjects engaging the serious attention of the 
Chamber. One was the Industrial, Technical, and Commercial 
Museum, which seemed likely to be established in their midst, and 
the other was Sir Smith Child’s scheme, at present in its initiatory 
stage, for making the commercial and trading classes better posted 
in foreign languages, 


+ 











NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 


Manchester,—Business during the past week bas been so unsettled 
generally as to afford no trustworthy indication of the actual condi- 
tionof trade. The holidays have caused the usual temporary stoppage 
of engineering and ironworks and collieries. In the market 
ordinary business operations also have not only been interfered 
with by the interruption of the holidays, but the near approach of 
the quarterly meetings has further tended to check buymg of any 
importance. So far, however, as there are any means of judging, 
the general tone of trade is, perhaps, rather more hopeful, and 
there seems to be a returning fee‘ing of contidence with regard to 
the future. This is shown in a lessened anxiety on the part of 
sellers to enter into forward engagements; and although there is 
some low selling still going on for immediate delivery, the market 
is assuming more steadiness than has been apparent of late. The 
fair amount of activity which is reported amongst most of the iron- 
using branches of industry, and the expectation that the revised 
American tariff will still further stimulate business, are the principal 
factors in giving a more encouraging feature to the aspects of trade ; 
and although no exceptionally large intlux of business is really in 
prospect, the belief is general that there is a decided tendency 
towards a substantial improvement in trade. 

There was only a very inactive iron market at Manchester on 
Tuesday, and except that here and there orders to replace ex- 
piring contracts were given out, there was but little business 
doing. For Lancashire pig iron quotations remained nominally at 
3Ys. Od. to 40s., less 24, for forge and foundry delivered equal to 
Manchester. District brands are quoted at about 37s. to 38s. for 
forge and foundry Lincolnshire, and 42s, 6d. for foundry Derby- 
shire, less 24, delivered equal to Manchester, but where business is 
done it is at about 6d. under these tigures. Outside brands are 
very firm at late quoted rates, and for good foundry brands of 
Middlesbrough 40s. 4d., net cash, is the minimum price which is 
being taken, with makers in some cases holding out for quite ls. 
above this figure. Scotch iron is being held tor rather better 
prices than those which have recently been taken. 

Hematites still meet with only a very slow demand, but prices, 
if anything, are tending towards rather more firmness, and sellers 
are not quoting under 52s., less 24, for good No, 3 foundry qualities, 
delivered in the Manchester district. 

For steel plates there is a fair inquiry, and good boiler-making 
qualities are firm at £8 per ton as the minimum quoted price, 
delivered in the Manchester district. 

Inquiries in the market indicate a fair amount of business 
stirring in finished iron, but any weight of actual buying is for the 
present held in abeyance pending the result of the ensuing quar- 
terly meetings, For prompt specification there are sellers who 
would take about £5 per ton for bars delivered in the Manchester 
district, but this does not represent the current market price, 
which can scarcely be quoted under £5 2s. 6d., with hoops averag- 
ing £5 5s., and sheets £6 15s. to £6 17s. 6d. per ton, delivered in 
the Manchester district. 

In the engineering branches of industry the tendency continues 
in the direction of improvement, but there is still an absence of 
any real activity generally, and the protracted stoppage of some of 
the works for the Easter holidays is an indication that there is no 
great pressure of work; still, most of the leading branches are 
what may be termed well engaged, and it is chietly the fact that 
most of the engineering concerns are 1n a position to turn out con- 
siderably more work than they have on their books that keeps 
prices excessively low. 

An improved drill grinder, which bas been designed by Mr. G. 
D. Edmeston, of Manchester, presents one or two features which 
are worth noticing. Tuis machine consists of an emery wheel of 
comparatively small diameter, revolving in bearings upon a hollow 
pedestal or standard, which serves as a water-box, and also carries 
a countershaft with fast and loose pulleys. Upon the front side 
of the standard is a seating, holding an angle bracket or table 
which can be raised by means of an elevating screw, and upon 
this table is secured a transverse sliding way, fixed at a suitable 
distance from the grinding wheel, and upon which is fitted a quad- 
rant table, which can be traversed by a screw in a direction parailel 
with the face of the grinding wheel. Upon this table is a hori- 
zontal quadrant plate, turning through an angle of about 80 deg., 
between movable stops, and carrying a rest for supporting the 
cutting end of the drill, and an adjustable arm bracket and revolv- 
ing gripping chuck for taking hold of the rear end of the stem of 
the drill. by this means the tlanks and nose of the drill can be 
alternately presented to the grinding wheel and ground to the 
required angles; the drill can then be withdrawn, reversed, and 
the same operation performed upon the opposite edges, the adjust- 
ment of the angies being regulated by the stops and the diameter 
and cutting nose by means of screws, whilst another screw acts as 
a guide or fence to insure the grinding operations being true in 
relation to the axis of the stem of the drill. 

Messrs. Schaffer and Budenberg, of Manchester, are well-known 
for their numerous novelties in various classes of steam fittings, and 
the other day I had an opportunity of inspecting some of the 
recent improvements they are introducing. Amongst those was a 
new adjustable regulating and shut-off yalve, which they have 
termed the ‘‘ Patent Universal.” In this the rising and falling of 
the governor muff is transferred to a rotary throttle valve by the 
action of arod. The throttle valve is placed within the shut-off 
valve and the friction of the stuffing-box is thus reduced to a 
minimum, In proportion as the governor changes its lowest to its 
highest position the steam passages of the throttle valve are more or 
less closed, until finally they are entirely shut off, and in the highest 
position of the governor the throttle valve is perfectly closed. By 
turning a hand wheel outside, the internal passages can be gradually 
reduced in a horizontal or longitudinal direction to counteract the 
effects of varying steam pressures, thereby keeping the governor 
balls in the middle position. One of these valves has been applied 
to the electric engines driving the dynamos at the Victoria Station, 
Manchester, and has given, | understand, the greatest satisfaction. 
Another a in the same direction is a combined reducing 
and stop valve of similar construction to the valve above described. 
In this apparatus a small vertical piston moves, under the action of 


the steam pressure, and communicates, by means of an inclined link 
and crank arm, rotary motion to the cylindrical valve in the lower 
part. This valve and its cylindrical cover or seat, which form a 
prolongation of the stop valve of the apparatus, have four square 
openings cut in them for the pene of steam. When the shut-off 
valve is in the position of full open and the small piston is at its 
lowest position, the openings in the valve and shell are exactly coinci- 
dent, and full steam may be given, the area of the four openings 
being equal to that of the steam pipe. If the piston rises either 
by the boiler pressure rising or by the turning of an upper 
regulating hand-wheel, the valve rotates proportionately and par- 
tially closes the openings, thus causing a throttling of the steam 
and subsequent reduced pressure. Longitudinal motion of the 
shell also destroys the coincidence of the passages and reduces the 
pressure. There is thusa combination of two adjustments to insure 
the perfect working of the apparatus. An improved steam trap 
with open float has also been introduced, which works with steam 
pressures up to 1201b. per syuare inch without loss of steam, The 
operation of this apparatus is very simple. The water enters 
through an inlet and raises the float, impurities being.retained by 
means of a sieve; the float then, by operating a lever, presses the 
valve against its seating so that no steam can escape. The water 
gradually rises in the box until it fills the inside of the float, which 
then sinks and opens an outlet, the water being discharged through 
an inner pipe, which likewise serves as a guide for the float, and 
passes away through an outlet on the opposite side to the inlet, the 
valve being closed automatically immediately the float is sufficiently 
emptied. Any air that may be in the pipes is discharged 
into the outlet through a small valve, which can be regulated 
from the outside. A very simple low-water indicator is another of 
Messrs. Schaffer and Budenberg’s novelties. A gun-metal ball is 
placed on the top of a rod, to which a copper float is attached. If 
the water is at its proper level, the float keeps the gun-metal ba'l 
pressed against the inlet of a whistle, which is formed by the 
interior of a short tube. The movement of the water in the boiler 
keeps the float in continual motion, and although this motion is 
limited, the float nevertheless acts as a pendulum, and its centre 
being formed by the gun-metal ball, the result is that the ball is con- 
tinually grinding upon its seat, and so prevents dirt or other bodies 
from obstructing the steam passages of the whistle. If the water in 
the boiler falls below its proper level, the float drops, the ball in conse- 
quence leaves its seat, and steam being admitted to the alarm whistle, 
the attention of the fireman is at once called. A new packing ring for 
steam pipes and joints of all description, which is Fléring’s patent, 
and termed the ‘* Metallographite,” is another novelty. These rings 
are composed of very tine steel wires, and are covered with a fire- 
proof composition. They are inserted between the flanges, and care- 
fully flattened by the tightening of the bolt screws. They are claimed 
to be cheaper and more durable than india-rubber rings, and one 
advantage is that they can be repeatedly used after being inserted. 
The coal trade is in a somewhat unsettled condition, caused 
partly by the usual holiday stoppages, but more particularly by the 
unlooked-for action of the leading firms in this district, who at the 
commencement of the month sent out notices announcing reduc- 
tions of 5d. to 10d. per ton on round coal, and dd. per ton on 
burgy, together with a reduction of 10 per cent. in the wages of 
the men. Although this step has not been formally followed in 
other Lancashire districts, a certain amount of weakness has been 
given to the market, and a good deal of pressure has been exerted 
by buyers to obtain lower rates. House fire coals continue in good 
demand, and in this branch of trade colliery proprietors do not 
experience any difficulty in disposing of the whole of their output ; 
but steam and forye coals are only in somewhat indifferent request. 
Engine classes of fuel move away pretty freely, so far as the better 
descriptions are concerned, and slack—except in the very common 
sorts, which are still difficult to sell—is not at all hanging on the 
market. In the present unsettled state of the market it is 
somewhat difficult to give any really detinite quotations, but the 
average prices may still be given about 9s. for best house fire coals, 
7s. to 7s. 6d. for seconds, 5s, 6d. to 6s. for common house coals, 
5s. to 5s. 6d. steam and forge coals, 4s. 6d. to 4s. 9d. burgy, and 
2s, 6d. for the common sorts, up to 3s. 6d. and 4s, for the very 
best descriptions of slack at the pit mouth. There is a quieter 
tone, if anything, in the shipping trade, but although steam coal 
delivered at the High Level, Liverpool, or at Garston, can be got 
at about 6s, 9d., the better qualities are steady at 7s. per ton. 
Barvow.—The past few days has been a quieter time in business 
circles, on account of the Easter holidays, but the improvement 
noted in the hematite pig iron trade last week is fully maintained. 
The demand for pig iron from all quarters is brisk, and much firm- 
ness is shown alike by makers of iron and by holders of large 
stocks. There is no improvement to note in prices, but last week’s 
prices are maintained at 43s. 6d. for mixed parcels of Bessemer, 
net f.o.b., and 42s, 6d. for forge and foundry qualities. The 
furnaces at Askam-in-Furness, near Barrow, owned by the Askam 
and Monzell Iron Company, have been damped down in con- 
sequence of a strike of furnacemen in resistance to a notice 
to reduce their earnings by 2s. 6d. per week. A compromise is 
considered probable, but already three furnaces have been damped 
down nearly a fortnight. In the steel trade there is a very brisk 
and active state of things, and in all departments the demand is 
brisk and full. Rails are still the chief teature of production, and 
every mill in the district is not only briskly employed, but likely 
to remain so throughout the whole of the year. Last week’s prices 
are undisturbed at £4 per ton for heavy sections, net f.o.b., and 
#4 5s. for light sections. Steel for shipbuilding purposes is in 
better demand, which is in itself an indication of improvement in 
the shipbuilding trade as well. Local makers of plates aud 
angles are full of orders, and are in receipt of numerous inquiries 
for future deliveries both on local and on general account. Plates 
are steady at £7 per ton, and angles at £6 10s., net f.o.b. Billets 
are still in good demand, and last week’s rates are maintained— 
£3 18s. 9d. per ton. Blooms are a quiet trade, but a few inquiries 
are to hand on American account. Iron ore is in quiet demand at 
rices varying from Ys. to lls. per ton, net at mines. AtAskam-in- 
‘urness a new patent gas has se successfully introduced by Mr. 
Williams, of Stockport. It is made by a chemical process from 
scrap iron. It is, in fact, hydrogen subsequently carburetted. 
t has been employed by the Dalton Local Board to furnish 
lighting for the streets and houses at Askam. The light is 
brilliant and steady, and of great illuminating power. If it proves 
as cheap in price as it is excellent in quality, it will certainly 
become a popular means of lighting. The patentee claims that the 
economy of this gas over coal gas is fully 25 per cent. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE Easter holidays have been somewhat shorter this season, 
most of the works resuming operations on Wednesday. Easter 
Monday and Tuesday were utilised for repairs, alterations, and 
cleansing, and the boiler-makers had, as usual, a busy time of it. 
In the heavy industries the pressure for railway material and 
similar work has prevented the Easter holidays being protracted, 
and, the weather having been most variable and exceptionally cold, 
there has been little temptation to ‘“‘play.” Cutlery artisans, edge 
tool makers, and workmen in the lighter staple trades generally 
have made less time, there being no particular inquiry for orders 
in any but the leading establishments, which are usually well em- 
ployed during the season. The rains, with the melting of the snow, 
have enabled the razor grinders to deliver more blades to the 
firms for whom they work. Indian orders are therefore being 
‘filled in” more freely. 

No change has taken place in the value of coal this month. It 
was anticipated that house coal would be lowered ; but the preva- 
lence of snow and frost has caused coalowners to feg]l perfectly 





secure in maintaining winter prices, stocks, indeed, having been 





pretty well cleared during March, with a demand almost large 
enough to overtake the supply. As the weather moderates, of 
course, the supply will again outstrip the demand. In Lancashire 
the price of coal has been reduced by 10 per cent., and wages have 
been similarly lowered. It is only fair to state, however, that in 
Lancashire both coal and wages are raised in the end of autumn, 
—_ no proportionate increase takes place in Yorkshire and Derby- 
shire, 

I have authority for stating that the well-known Hecla Works, 
the property of the Hadtield Steel Foundry Company, is to be 
converted into a limited liability company, and that arrangements 
are practically completed. Mr. Robert Hadtield, the founder of the 
firm—which has been one of the most successful in the Midlands— 
told me some months ago this was his intention. He has not lived 
to see the scheme carried through ; but before his death he had 
the scheme thoroughly drafted and settled. ‘The shares have been 
taken up privately, Mr. R. A. Hadtield—son of the deceased—with 
the executors and friends holding very much the larger interest. 
There will only be one outside director—a London gentleman—and 
he is appointed. The management will in no way be altered, the 
deceased’s wish being to have everything go on as much as possible 
as before. The great speciality of the company will continue to be 
steel castings. 

Much satisfaction has been expressed here at the success of the 
‘* Wilson” compound plates, supplied Ly Messrs. Charles Cam- 
mell and Co., in the competition at Portsmouth last week, and 
it is anticipated that the “‘ Ellis” plate—Messrs. John Brown and 
Co.—will show equally good resisting powers against the Holtzer 
projectiles, The competition is contined to English manufacturers, 
about ten of whom are taking part. Messrs. Cammell and Brown, 
in addition to sending a compound plate of their particular 
patents, have each forwarded a plate made entirely of steel. 
Messrs. William Jessop and Sons have sent a cast steel armour plate, 
on the principle patented by Mr. J. F. Hall, manager of the works. 
Among the others who intimated their intention of competing 
were Messrs. Vickers, Sons, and Co., River Don Works—solid steel 
plate—Messrs, Thomas Firth and Sons, the Hadfield Steel Foundry 
Company, and Messrs. John Spencer and Sons, Newburn, who are 
sending a plate of solid steel. 

A new engine was exhibited in Sheffield this week by Messrs. 
Waterfall and Barber, of Bow-street. It is Priestman’s patent 
petroleum engine. Ina tank in the bed of the engine is placed 
the petroleum, which is forced through a pipe into a compartment 
where the vil is converted into a fine spray by means of a blast of 
air. The spray passes intu a chamber, is rendered explosive, and, 
coming in contact with an electric spark—obtained trom a small 
battery in the rear—motive power is at once supplied. In con- 
struction it is comparatively simple; it works with admirable 
regularity, and the piston requires no oiling, the petroleum vapour 
supplying the necessary lubrication. 

Messrs. Longden and Co., of the Pheenix Foundry, Sheffield, 
have for some time been engaged upon some notable work for the 
grand reredos which has been erected in St. Paul’s Cathedral. 
Four pillars of Breschia marble support a pedimented canopy. 
Round these is carried a wreath of olive leaves and berries in gilt 
bronze. The capitals and the bases of the pillars, each richly 
ornamented, are also of bronze. Messrs. Longden and Co. are now 
engaged upon the production of two burnished brass gates, 7ft. 
high, for the arched openings on each side of the altar. Among 
other high-art work completed by this firm may be mentioned a 
huge pair of polished brass candlesticks, intended for a Devonshire 
church. ‘They are from the designs of Mr. J. D. Sedding, the 
well-known ecclesiastical architect. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE weekly iron market held at Middlesbrough on Tuesday last 
was thinly attended, many prominent members of the trade being 
still absent owing to the Easter holidays. The chief feature was 
the steady and even cheerful tone of the market. The excellence 
of recent shipping returns, and the continuance of the demand for 
inland consumption, have contributed to produce this result. 
No. 3 g.m.b. was offered at 31s. 9d. by merchants generally, which 
is 3d. per ton above the quotations of a week since. but buyers 
did not seem prepared to close at the price, and so little business 
was done. Makers adhere to 32s. 6d., being under the impression 
that they will get it by the time they are compelled to re-enter the 
market. The exports during the month of March have turned out 
considerably above what was generally anticipated, in view of the 
persistent prevalence of bad weather. 

Stevenson, Jacques and Co.’s current quotations :—‘‘ Acklam 
Hematite,” Mixed Nos., 45s. per ton; “* Acklam Yorkshire,” Cleve- 
land, No. 3, 35s. per ton; ‘‘ Acklam Basic,” 35s. per ton; ‘* Refined 
Iron,” Hematite and Cleveland, 65s. and 55s. per ton ; “‘ Chilling 
lron,” 55s. to 60s. per ton, net cash at furnaces. 

The demand for warrants has somewhat improved, and holders 
are now exceedingly firm. The present price current is 3ls. 10d. 
perton. Forge iron is in good demand at 3ls. 3d. ; and white iron 
at 30s. 9d. per ton. Manufactured iron remains in quiet but 
steady demand. Ship plates are offered at £4 17s. 6d., and angles 
at £4 12s. 6d. per ton, tree in trucks at makers’ works, less 24 per 
cent. aiscount. The prices of manufactured steel remain un- 
changed. 

The shearmen at the plate mills are beginning to give trouble. 
They are claiming extra pay for sketches for splitting, and for 
cutting into two or more lengths. The matter has been referred 
to the Standing Committee of the Board of Arbitration, and will be 
discussed at their next meeting. 

The event of the Easter holidays, as far as Newcastle-on-Tyne is 
concerned, has been the throwing open of H.M.S. Victoria to 
public inspection. The Victoria, originally called the Renown, is 
the large ironclad which has been for some time building for the 
British Navy at the Elswick works, and is now nearly finished ; 
at least, she is so far finished that a sailing party has been ordered 
to the ‘l'yne to take her southwards, although probably six months 
more will elapse before she is tit for commission. A suggestion had 
been made that the public should be allowed to visit the gigantic 
vessel on Easter Monday on payment of 1s. each after and 2s. 
each before noon, and that the proceeds should be handed to the 
infirmary. The Elswick Company and the authorities at the 
Admiralty at once agreed. The result was that no less than 6515 
persons visited the vessel, and over £300 was handed to the 
treasurer of the infirmary. The crush that took place on board 
throughout almost the entire day may be more easily imagined 
than described. The engine-room was closed, which was a great 
disappointment to some; but under the circumstances, it was 
absolutely necessary. The armament is not yet on board. 

Considerable discussion is at present taking place as to the 
possible effect on the British pig iron trade of the opening out of 
the new mines at Gellivara, in Sweden. The Gellivara Mountain is 
situated towards the middle of the Scandinavian peninsula, some- 
thing less than one degree within the Arctic circle, and not far 
from the lake and river Lulea. The Baltic port of the same name 
is near the mouth of the river, and a railway has been made to it. 
It is intended ultimately to continue the line in a north-westerly 
direction to the North Sea; the ports on that part of the coast 
being open, it is said, all winter through, owing to the influence 
of the Gulf Stream. It was reported a short time since that 
the first train load of Gellivara ore had arrived at Lulea 
fer shipment; but as yet none of it appears to have reached 
this country. There is not sufficient depth of water in 
the upper Baltic ports for the largest steamers to enter, and 
there is often a difficulty from sand and alluvial deposits. At 
the moment there is no doubt that ice is also blocking the way. 
In ashort time, however, trials of the new ore will, no doubt, be 
made on a sufficient scale to enable a sound judgment to be passed 
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upon it. It is said to contain 70 per cent. of metallic iron, and if 
so, there is little room left for any elementary substance other then 
oxygen. The objection most likely to oe pee its use is that of infusi- 
bility. Sweedish ores of a very rich and pure character have often 
been imported before, but they have never been smelted without 
great difficulty and excessive cost. At Messrs. Cochrane and Co.’s 
works great efforts were made to utilise them. ‘They even went so 
far as to break the ore into small pieces and mix it intimately with 
limestone, but still the fuel used was excessive, besides other dis- 
advantages. The dominant position which the Bilbao ores hold in 
the market is due quite as much to their open and fusible nature 
as to their richness and purity. 

The Swedish ores, as a rule, are dense and close in texture, a 
condition by no means favouravle to fusibility ; but this may not 
be so in the present case. The extent of the preparations for work- 
ing and exportation seems to indicate that those connected with 


the new mines have great confidence in their future, and expect | 


that their ore will find its way into general use. It will be well 
for this country if these expectations should be realised, so that 
we may not be so dependent as we now are upon Spain for our 
supply. 

a curious and lamentable accident occurred at Darlington a 
short time since. Near the works of the Darlington Iron and Steel 
Company is a cinder tip of considerable magnitude. Although 
internally it was known to be slowly burning away, the upper sur- 
face seemed cool and safe enough to walk on. Five boys bound 
for school passed over it one afternoon, three being together in 
front, and two some distance behind. The three arrived at school, 
but not the two. They said nothing about their absent companions 
until after school the absence of the latter was remarked, and 
questions were asked. Then they remembered suddenly to have 
missed them on the cinder heap, and to have’ noticed about the 
same time a remarkable cloud of dust and ashes rising up. They 
did not go back to investigate, and perhaps it is just as well they 
did not. Search was made at the spot, and a large red-hot cavity 
discovered in the heap where they ha¢ been missed. Eventually 
portions of bone and a button or two were found, and sufficed to 
prove beyond question what had been the fate of the unfortunate 
young loiterers. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Business has been comparatively quiet this week in the iron | 


market in consequence of the holidays. Pig iron warrants have 
been in poor request, there being no feature in the market to in- 
duce speculation. The past week’s shipments were 6024 tons, com- 
pared with 4784 in the same week of 1887. It is reported that 
makers have good inquiries from various quarters, and it is ex- 
pected that in the course of a week or two better shipments are 
likely to take place to the Continent. The Australian demand is 
also a little more encouraging, but the anticipation is that the 
United States will not require much of our iron this season. The 
output is considered more than sufficient for all purposes, there 
being eighty-seven furnaces in blast against seventy-nine at this 
date last year ; and iron continues to go into the warrant stores at 
the rate of about 3000 tons a week. 

The current values of makers’ pigs are again somewhat easier 
this week, as follows :—Gartsherrie, f.o.b. at Glasgow, per ton, 
No. 1, 45s. ; No. 3, 41s. 6d. ; Coltness, 48s. and 42s. 6d.; Langloan, 
4ts. and 42s. ; Summerlee, 48s. and 42s. ; Calder, 47s. and 40s. 6d. ; 
Carnbroe, 40s. 6d. and 38s. 6d.; Clyde, 44s. 6d. and 40s. 6d.; 
Monkland, 40s. 6d. and 38s. 6d.; Govan, at Broomielaw, 40s. and 
38s. 3d.; Shotts, at Leith, 46s. and 43s. 6d.; Carron, at Grange- 
mouth, 50s. and 43s.; Glengarnock, at Ardrossan, 44s. 6d. and 40s. ; 
Eglinton, 39s. 6d. and 37s. 6d.; Dalmellington, 40s. and 38s. 6d. 

The import trado in Spanish ore is somewhat firmer, not that 
there is any increase of importance in the amount of the consump- 
tion, but on account of the severe weather interfering with both 
mining and shipping operations. For this reason both freights and 
prices of the ore are at the momenta little higher. There is very 
little demand for Cumberland ore in Scotland, and hematite pigs 
from the same district are likewise in very limited request. But 
there is a steady consumption of Scotch-made hematite pigs in the 
steel works of the West of Scotland, which continue very busy. 
The requirements of shipbuilders are so pressing that the makers 
are comparatively indifferent as to fresh orders, and the prices are 
therefore maintained without difficulty. Steel angles are quoted 
at £6 5s.; ship plates, £7 5s.; boiler plates, 47 15s.; and rivet 
steel, £6 15s., all less the usual discount of 5 per cent. 

Makers of malleable iron report that the home inquiry is rather 
slack, but there is a good demand on foreign account, and the 
prospect of the trade is, on the whole, encouraging. But bars are 
quoted at £5 5s.; common bars and angles, #4 17s. 6d.; plates, 
£5 11s. 3d.; rivet iron, £4 17s. 6d.; and nuts, £4 12s, 6d., less the 
usual discount. The demand for unbranded bars for Eastern 
markets is improving, and the current price is £4 8s. per ton net. 

The output of new shipping on the Clyde during March was the 
best that has taken place in that month since 1884, the total being 
25,010 tons, compared with 24,000 in the corresponding month of 
last year. For the three months the tonnage launched aggregated 
43,296, against 45,770 in the first quarter of 1887, and 28,558 in 
1886. In the course of the month about 12,000 tons of new con- 
tracts was booked, being much larger than in February. 

In connection with Sir William Pearce’s visit to Fairfield, at 
present I understand that among the changes which have been 
made through the resignation of Mr. A. D. Bryce-Douglas, Mr. 
Andrew Laing has been appointed manager of the engineering 
department. Mr. Laing has been for many years in Fairfield as 
draughtsman, chief draughtsman, and assistant manager, and has 
designed almost all the engines of the famous racers that have 
been built there, and has been associated with the introduction of 
several improvements in marine engineering. Though quite a 
young man, he has shown such special aptitude for his work and 
marked ability in his profession that he bas been chosen for the 
important position which he now holds. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE are rumours circulating about Cardiff to the effect that 
the abandonment of the Taff and Bute Amalgamation scheme will 
lead to some other movement of a striking character. The Bute 
Company has running powers over the Taff as far as Pontypridd, 
and this is cited as likely to be put in force. If so, and the Barry 
Dock takes away two-thirds of the Rhondda coal, the effect on Taff 
Vale dividends will be greater than anything yet felt in that 
direction. 

There is a strong effort being made to improve the imports at 
Cardiff, but nothing definite has been done. 

Lately the old interest in Milford as a mail port has been revived, 
whether for any permanent good remains to be seen. It is certain 
that the action of Welsh ports is beginning to cause some excite- 
ment in Liverpool. The lead of Swansea in shipping tin-plate 
direct to America has had a marked effect. Newport and Cardiff 
in the timber trade have told upon Gloucester and the Midlands 
generally. Cardiff in coal is taking a lead with Newcastle, and if 
a large import trade could be established might tell seriously upon 
many of the chief railways. 

One of the exceptional times has now arrived, that of Easter, 
and industries generally have been affected. Last week the 
colliers worked well, and the totals of the ports are well up to 
average. The present week will show a falling off, as the coal 
output, taken all round, can only be about two-thirds of the 
average, the mass of colliers only resuming work on Tuesday and 
Wednesday. Coalowners say, judging from orders booked, in- 





quiries, and general condition of things, that they do not antici- 
The tone is good, aad quotations 


pate any decling in trade. 


remain unaltered. At Cardiff this week steam coal sold at 9s. to 
9s. 3d.; seconds, 8s, 3d.; and cheaper varieties, 7s. 9d. to 8s, Small 
steam is again active, and is selling freely at 4s. 6d. House coal 
remains at 8s. 3d., small or smiths’ coal 6s. 6d. This, the colliery 
coal, is very tirm and in full demand. The wagons of the collieries 
working this small bituminous are to be seen in great numbers at 
all the iron and steel works. 

Iam favoured with a return showing the quantity of coal worked 
by the principal coalowners in the Merthyr district during 1887, 
and as this includes the Dowlais and Cyfarthfa companies, it will 
be read with interest. 

Dowlais Iron Co., large coal .. 
Crawshay Brothers oe oe 
Plymouth Co., Mortgagees 
Merthyr Vale Nixon Co. .. 
Harris's Navigation .. ee ee ae ee es 

It will be seen that Plymouth has taken a strong lead over the 
| other iron works companies, and that the deepest pit in Wales, 
Harris’s Navigation, is steadily improving. Some of the authorities 
maintain that this colliery is yet to have a great future—that it 
has had most of its troubles at the beginning. 

Newport coasting total coal last week was close upon 23,000 tons. 

No further steps have been taken with regard to docking the 
Rumney river. It is probably to figure only on paper like Mr. 
Talbot’s favourite idea of docking from Neath to Swansea—a 
great idea in its day—but now, with the Rhondda and Swansea 
Bay Railway to the front, more hopeless than ever; though 
shrewd men say that if his scheme had been carried out, and an 
early railway to the Rhondda formed, Swansea would be as ad- 
vanced as Cardiff is now. 

Ironmasters are moderately well provided with business, and 
taking the whole range from Landore to Blaenavon, there is not 
much reason to complain, except of the price of rails. Other 
make is better priced, and leaves a small margin, but rails are 
seemingly in a fixed groove. There are quotations in the market 
now at £3 17s. 6d., though as a rule makers quote £4 to £4 2s, 6d. 
I am afraid there is not much business done above £4. Exports 
have been small on account of the weather and holidays, and this 
week the principal one has been to Colombo. 

Tin bar, blooms, and pig maintain their ascendancy. Latest 
Swansea quotations are as follows :—Tin bar, £4 15s. ; Siemens bar, 

“5 2s. 6d. ; Bessemer blooms, £4 5s. ; Welsh bars, £4 12s. 6d. to 
£4 13s.; sheet iron, singles, £6 15s. to £7. Pig: Glasgow warrants, 
39s. ; Swansea, 48s.; Cwmavon, same. I am glad to welcome 
again the entry of the Forest Iron and Steel Company's quotations 
into my list. This week they are:—Bessemer and Siemens, 
49s, 3d. f.o.t. at works. 

The tin-plate trade is again in a threatened condition. For the 
last two months announcements have been frequent of the break- 
ing up of the tin ring. This week there is another storm cloud 
heralded, this time from America. The discovery of tin in Dakota 
a few years ago appears to have been followed up vigorously, and 
the latest news I have is threatening not only to the tin-plate trade, 
but to the tin ring. The necessity of the tin ring is the limited yield 
of tin. We should have had a pig iron ring but for the greater 
capacity of make than of requirement. 

he announcement from America has rather startled tin-plate 
workers, and some of the timid may yield to the pressure of 
buyers, and submit to a fall in price. My advice is to wait. The 
Americans cannot make tin-plate of the English quality; so far at 
all events. They have bought black plate, and tinned it for a 
time, and then fallen back to be the best customers again. The 
excellence of British work consists in a variety of things; one is 
coal. It may be difficult to get the thorough combination in 
America, if not impossible. 

Iam glad to note that the Exchange meeting at Swansea this 
week, though thinly attended, was a hopeful one. Makers ad- 
mitted that the uncertainty of the tin ring kept things dull; yet, 
looking at the healthy character of the iron and steel trade, firm- 
ness of pig, Xc., believed that there was no cause for disquietude. 

Prices of tin-plate are now regarded as at their minimum, and 
any alteration must be upwards. Forward deliveries of tin are 
now quoted at £129, This is a remarkable drop from £166. Tin- 

lates are as follows this week :— Iron coke tins, 13s. 6d. to 13s. 9d. ; 

ssemer steel coke, 13s. 9d. to 14s. 3d.; Siemens with coke 
finish, 14s. to 14s, 6d. ; ternes, 24s. to 28s. ; double box charcoals, 
Siemens steel, 18s. to 26s. ; best, 18s. 6d. to 28s. 

There has been a renewal of the combination movement amongst 
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formed between Glamorganshire, Monmouthshire, and Carmarthen- 
shire. 

Mr. Martin, Inspector of Mines, has ruled that the pricker used 
in shot-tiring must not be of steel or iron, even though shod with 
copper. It may be made altogether of copper. 

The colliers of Ocean Collieries have joined the Rhondda Asso- 
ciation. 

Several Cardiff vessels coal-laden have suffered by the late storm 
one with a fine cargo of over 1500 tons of the best steam coal. 

The section in the forthcoming history of the Welsh coal trade, 
on ‘The Laws relating to Colliers and Collieries,” is to be revised 
by the stipendiary magistrate of Swansea, Mr. J. C. Fowler. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 

IN certain articles the iron markets are not quite so animated as 
they were, The struggle is commencing between the covenanted 
and outside works, but so long as the markets retain tolerable firm- 
ness in prices and competition from abroad can be kept out, the 
conventions will probably keep their momentary ascendency. The 
tendency of prices at present is unquestionably firm, and on the 
whole the iron business is considered pretty satisfaetory. The Sile- 
sian market is still very brisk and firm, both as to raw and manufac- 
tured iron of all sorts. But pigs have gone up to M. 58 and 59, 
bars are quoted 140 to 142°50, girders 155 and plates 160 to 165 
per ton at works. The foreign markets seem less favourably 
situated for the moment; the weaker tone of that of America 
affecting unfavourably some of the export articles of this country. 
In France the war of prices has once more begun between the Paris 
houses and the manufacturing works, so that bars are just now 
nominally at 135, and girders 145 per ton; but as business there is 
very flat, much below this figure would be accepted. The works 
are emancipating themselves from the merchants and dealers, and 
pushing their products amongst the users more than was customary 
formerly. The strike in the Nord has ended, but the feeling is not 
very good between masters and men, in spite of this. The wire 
rod trade is brisk, and prices have risen 30f. per ton; the average 
notations are now 220f. The foundries are well employed but, at 
very low prices. The Belgian works are suffering from loss of 
export to Italy and disproportion of price between pig and finished 
iron for the best quality of the former has risen to 60f.; girders for 
export are 110; bars do., 110; channel iron, 1174; ships’ angles, 
127°50 to 132°50; plates, 110, steel plates 170, and steel rails, 105, 
all f.o.b. Antwerp. Many forge proprietors desire to have the 
duty taken off pig iron, now it has become so scarce and dear, but 
of course the smelters are against this. They exclaim against the 
forges that, fora momentary profit, they sold al] their forge cinders 
to Germany and now no cheap forge pig can be made in Belgium, 
and Luxemburg sends all its make into Westphalia or the Rhein- 
land ; so between the two parties a small calamity has been created 
in the trade. However, the State is givng out large lots of rail- 
way rolling stock of all descriptions, which will in some measure 
compensate for the dulness in other iron branches, 

In Rheinland- Westphalia the red oxides of Nassau have not been 
in such request for years, and they continue to gain in price a 
little. These ores contain up to 66 and 70 per cent. of metallic 
iron, the average being 50 percent. Their only fault is that they 
are otherwise not quite so pure as the Lilbao or Cumberland ores, 
and consequently not so suitable for Bessemer pig, but the iron, 





makers to reduce make, and it seems likely a coalition will be | 





both cast and puddled, made out of them, is exceedingly tough 
and strong. The Siegerland steel stone and other fine ores are 
still in excellent request, as also are the poorer Lorraine minettes ; 
but there is no alteration in prices from last quotations to note. 
Pig iron is not in such brisk request as it was, the contracts for the 
current quarter having mostly been closed before the last one 
elapsed, Spiegel keeps in good demand for inland consumption at 
M. 59 pt. for the lower grade of 10 to 12 p.c., but export is so dull 
that some of the furnaces running on it are to be set on to make 
forge qualities; so if export in spiegel do not revive, the price of 
the former will either remain stationary, or, more probably, fall 
during this quarter, for last week in the Siegerland the demand 
for it was very quiet; still best sorts are noted M. 52 p.t. Foundry 
and Bessemer are firm at former notations; so is basic at M. 45 to 
46 and Luxemburg forge at 38-40 to 39°20 p.t. The total produc- 
tion of pig iron, including Luxemburg, in February this year was 
338,841 t., of which 169,882 were forge and spiegel, 27,626 Bes- 
semer, 101,435 basic, and 39,896 foundry pig. _s January Ist to 
the end of February, 685,803, against 570,105 t. for the correspond- 
ing period last year. 

The bar mills have for the moment sufficient orders in execu- 
tion, but they are beginning to come in less numerously than a 
little time back ; and it may be said that the demand is weakening, 
for there is a general cry out for further specifications. The 
unusually long winter has to bear the brunt of the complaints, 
through the postponement of building especially, and most out- 
door work. Prices remain firm, but barely pay with pig iron as at 
ary noted. The lowest list price for bars from the Ist inst. is 

1. 125 p.t. for the home circle and 127°50 beyond it. “Hoops are 
weaker, but the price remains unchanged. In plates no alteration 
is observable any way; 10,550 t. of orders for plates above 54 mm. 
have been placed last month at the Westphalian mills. Sheets are 
less brisk, but prices are unchanged since last rise. Still no orders 
from America arrive for wire rods, so they continue dull, and in 
the same position as lately reported. More factories have now 
joined the wire nail convention, so this trade is looking up, and 
seeps in a tolerably satisfactory condition. The steel works are 
moderately employed on all kinds of finished and partly finished 
goods, and will shortly be busier, as tenders for 25,000 t. of rails 
are already out for Bromberg, and much larger State orders are 
expected, besides large quantities of accessories, as fish-plates, 
bolts, hook nails, and the like. The recent Portuguese order for 
11,000 t. of steel rails was taken by the Ebbw Vale Company at 108 
and 110f., as lowest offer, while that of the Cockerill Company 
was 114}; of the Westpbalian firm, Bochum Union, 115°40; of the 
Rhenish firms, Krupp 117, and the Guteboffnungs-Hiitte 125 f. 
p.t. As regards the wagon, machine, boiler, and constructive 
factories and foundries, there is nothing new to add to what was 
noted last week. 

The following are the latest inland list prices per ton at works : 

~Good merchant bars, M. 125 ; angles, 132°50; hoops, 137°50 to 140; 
boiler plates, 5mm. and above 165; tank do., 145 ; Siegener thin iron, 
sheets 152and higher ; heavy steel plates, 135 to140; thin steel sheets, 
150 to 155 some brands higher ; iron wire rods, com. qual., 121; steel 
do., 120 ; drawn wire in iron or steel, 140; wire'nails, 165; light steel 
rails up to 115. The coal and coke trade is very brisk just now, 
as boats can begin to load again after lying up during the long 
winter. It is true the high Rhine, for the sixth time this winter 
through ice and floods, will prevent them moving for a few days, but 
still the activity is great. Many mines are much plagued with 
an extra influx of water caused by the enormous mass of snow now 
melting. Some of the more important mines in the Westphalian 
coal-tield, representing about one-eighth of the output, have joined 
issue and created a common sales bureau for their production, 
which has already had a salutary effect, in so fur as it has partly 
stopped the ruinous competition in the best bituminous coals, Gas 
coal costs M. 6°40 to 7°80; best furnace, 5°60 to 6°50; lumps, 
7°40 to 8; small slack, 3 to 4; foundry coke, 9 to 10°50; blast fur- 
nace, 8°60 to 9°30; broken crushed coke, 9 to 10°50; briquettes, 
7 to 8°50 p,t. at mines, 

If it were-not granted before it will be now that, in whatever 
other industry we may have continental rivals, we certainly have 
none in shipbuilding and marine engineering, as is seen by the fol- 
lowing account of what has happened in Belgium. The Cockerill 
Company received an order from the Belgian Government to build 
and equip, at the price of two million francs, two steam vessels for 
the Ostend-Dover mail service. The vessels proved on trial to be 
unfit for the purpose, which has caused a serious misunderstanding 
between the State and the company, the latter protesting that the 
plans delivered to them by the former were the cause of the failures. 
In one of the late sittings of the Chamber the Minister for Rail- 
ways gave a conclusive explanation of the matter in dispute, from 
which it appears that the Government desired to foster the 
national industry, so gave the order to the Cockerill Company to 
furnish the boats complete ; but that the latter had conspicuously 
failed to produce what was wanted ; that the engines were quite 
inefficient, and the plans supplied to the company by the Govern- 
ment were in no wise the cause of this sad failure. The matter 
has so far ended with a loss to the company of a million francs, the 
Government having at the same time ordered two new boats 
from Fairfield in Scotland, as it considers it a point of national 
honour to have as perfect a service as possible betweep Belgium 
and England But further than this, most luxurious coaches are 
at the same time to be put upon the international route between 
Ostend and Cologne. 








LAUNCHES AND TRIAL TRIPS. 





Messrs. RUSSELL AND Co., shipbuilders, Port Glasgow, launched 
from the Kingston yard, onthe 24th ult., a large steel screw steamer 
of the following dimensions :— Length over all, 2¥8ft.; breadth, 38ft. ; 
depth of hold, 20ft. 5in. She is 1600 tons net, with a dead weight 
carrying capacity of 3600 tons. The new vessel, which is named 
the Virginia, has been specially built for the grain trade, to the order 
of Mr. Frederick Woods, London. Her construction has been super- 
intended by Mr. David Pollock, consulting naval architect, 
Glasgow. She will be supplied by Messrs. James Howden and 
Co. with her machinery, the engines being of the triple-expansion 
type, and the bvilers being tired under forced blast on Mr. 

owden’s system. 

On the 27th ult., Messrs. William Doxford and Sons, Pallion, 
launched the fine new screw steamer Julio, built for the Compania 
Bilbaina de Navigacion, Bilbao. Directors: Messrs. Aguar and 
Astigaraga. On leaving the ways she was gracefully christened by 
Miss Spencer, Newcastle. In performing the ceremony success and 
prosperity were desired in the words: ‘* Buena Sueote y Muchos 
Cuartos al Julio y la Compania Bilbaina de Navigacion.” ‘The Julio 
is built of steel, her dimensions being 275ft. by 36ft. by 234ft., on 
the spar deck rules, with two decks laid and beams for third deck. 
The vessel is being prepared for the wine trade. Her engines are 
triple-expansion, with 20in., 33in., and 54in. cylinders, and 36in. 
stroke. The vessel will carry 2800 tons of cargo on 19ft. draught, 
and is in every way fitted with the most modern arrangements for 
economical trading. 

On the 3rd inst., Messrs. Raylton Dixon and Co, launched a 
steel screw steamer which has been built for Mr. G. E. Bowring, of 
London. Her dimensions are:—Length, 300ft.; breadth, 38ft. Zin. ; 
and depth, 20ft. 6in.; having a deadweight capacity of about 3350 
tons. The engines will be fitted by Messrs, Richardson and Sons, of 
Hartlepool. 








BaRcELONA EXuHibition.—We are informed that the Anglo- 
American Brush Electric Light Corporation have concluded a con- 
tract with the authorities of the Barcelona Exbibition for the 
erection and running of illuminated fountains similar to those 
which were an object of so much interest and attraction at the 
South Kensington Exhibition. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March 22nd. 

HE Pennsylvania Railroad Company carried 
Jast year 106,128,215 tons of freight, against 
96,769,381 tons in 1886, East-bound freights 
increased 1 per cent., and West-bound 194 per 
cent. ‘The total number of passengers carried 
was 68,153,705 in 1887, against 60,466,238 for 
1886. The average distance travelled by each 
passenger was 18 miles. Last year the company 
used 79,490 tons steel rails. 

The protectionists and free traders are having 
a warm contest at Washington. The manufac- 
turing interests have been refused a hearing, and 
the minority is using this fact to weaken the value 
¢ the report soon to be presented by the majority. 
It is still t he belief in Conservative circles that 
there will be no tariff Bill this session. 

The enginerring difficulties in the way of rapid 
transit in this city are too serious to admit of a 
safe and practical plan. An underground road 
will probably be built. At Philadelphia a project 
to build 284 miles of underground road was de- 
feated in the interest of surface lines. Large 
orders are coming to market for bar, plate, and 
bridge iron.- The output of the blast furnaces is 
117,000 tons per week. No immediate increase 
is probable. The highest limit reached was 
147,000 tons per week. 

The copper syndicate has secured control of the 
American copper product under various contracts, 
and involving a restricted production and fixed 
prices. The contracts will be observed, as they 
are more profitable in their nature than the old 
disorganised condition under which the copper 
mining industry has existed. The total amount 
of copper controlled by the foreign syndicate 
amounts to 400,000,000 lb. The companies now 
in the syndicate are the Calumet and Hecla, 
Tamarack, Quincy, Franklin, Osceola, Atlantic, 
Huron, Central and Copper Falls. The Calumet 
and Hecla will not supply over 150,000,000 Ib. in 
three years. The price will average 13e. per lb., 
and a division of the profits above that price. It 
is not believed the price will advance much beyond 
léc. New enterprise will be restricted by the 
impossibility of having ore smelted. The exports 
of copper to date this year are 12,368,459 Ib. 

The iron trade is dull. The vreat operations 
for the year have not been begun. The coal 
mines are producing 24 million tons per week. 
New gas-producing territory has been develo 
in Texas, 500 miles west. of New Orleans. Rich 
coal deposits have been discovered at several 
wints west of the Mississippi Valley. The lum- 
ering operations have been greatly restricted by 
cold weather. Large ironworks and manufac- 
turing establishments are projected. The i 
dential election, the tariff discussion, railroad 
freight wars, strikes, and some lesser causes are 
all operating against an early expansion of busi- 
ness. Machinery makers are busy. House 
builders will very probably do as much work as 
last year. 








NEW COMPANIES, 
i ho following companies bave just been regis- 


Barranquilla Railway and Pier Company, 
imit 


This company was registered on the 27th ult., 
with a capital of £200,000, in £10 shares, to pur- 
chase the railway from Barranquilla to the Bay 
of Savanilla, in the States of Bolivar, Republic of 
Colombia, and the telegraph works and proper- 
ties belonging thereto, and to complete the pro- 
yosed extension of the said railway to Puerto 

lillo. The subscribers are :— 


Shares. 
J. W. Burrows, Southgate, merchant .. 
F. Zopata, 19, James’-street, Westbourne- terrace, 
advocate of. the Tribunals of Colombia 





1 
1 
R. Parqua, E F ngs, 
merchant .. <r 1 
F. J. Cismeros, 138, ‘Cromwell-road, 8.W. “- 1 
J. Kincaid, C.E., 11, Great George- street 1 
a. 7! Duncan, 4i, Coleman-street, chartered 
accountant .. ee 1 
J. H. Puleston, 2, Bank: “buildings, merchant ee 1 
J. 3. Tamburini, 4, St. Dunstan’s-alley, merchant 1 
The number of directors is not to be less than 
three, nor more than nine; the subscribers are to 
appoint the first and act ad interim ; qualification, 
£500 in shares, stock, or debentures, The com- 
pany in general meeting will determine remune- 
ration, 





Hawaiian Tramways Company, Limited. 


This company was registered on the 22nd ult., 
with a capital of £130,000, in £5 shares, to acquire 
a concession granted 4 two Acts of the Legisla- 
ture of the Hawaiian Islands, of the right to con- 
struct a street railroad or tramway in Honolulu. 
The subscribers are :— 


Shares. 
*Lieutenant-Colonel C. M. Davidson, 11, St. 
George’s-square, 8. W. so. 40. 48. 65 90 1 
*Lieutenant-Colonel C. E. Macdonald, 65, 
Warwick-road, Earl's Court .. . oe 1 
*R. H. Fowler, Steam Plough Works, Leeds... 1 
E. J. Buxton, 23, Thorburn-square, 8.E., short- 
hand writer . 1 
A. C. Skinner, ‘3, ‘Great Winchester- street, mer- 
chant 1 


F. G. Mae Kenzie, 9, Little Stanhope- street, clerk 1 
F. C. Lelliott, 5, Pensbury- i Wandsworth- 

road, clerk .. . 1 

The number of deacons is on to ~ am than 
two, nor more than five; qualification, £200 in 
shares or stock; the first are the subscribers 
denoted by an asterisk ; remuneration, chairman, 
£250 per annum, each other director £150 per 
annum. The board will be further entitled to 
£100 for each 1 per cent. dividend in excess of 
9 per cent. 





Petroleum Engine Company, Limited. 


This company was registered on the 26th ult., 
with a capital of £100,000, in £5 shares, to carry 
out two agreements of the 2st inst., the first 
entered into with an existing company of the 
same name, and the second with pa Douglas 
Moll, and to purchase letters patent relative to 
motive power, and to carry on business as mecha- 





nical, chemical, and electrical engineers. The 


subscribers are:— 


T. T. Curtis, 17, Triangle-road, Old Kent-road . 1 
w. Micklethwait, 34, ilmann-street, 0. 4 1 
G. F. Adams, 152, Fairbridge-road, N. clerk .. 1 
G. Denton, 128, Lancaster-road, W 1 
J.R Smith, 17, Lowfield-rvad, West Hampstead, 

glass merchant .. 1 
A. Betts, Blurton- road, Clapton ‘Park, engineer. 1 
Cc. M. Taylor, 81, Queen’s-road, Uptem .. se se 


The number of directors is not to be less than 
three, nor more than five; the first are Messrs. 
Jarvis William Barker, Henry Pawson, C. B. 
Bright McLaren, and Ernest Moreton; qualifica- 
— fifty shares; remuneration, £100 per annum 
each, 





Roberts, Buckley, and Company, Limited. 


This is the conversion to a company of the busi- 
ness of Messrs. Roberts, Buckley, and ae, 
of the Queen-street Ironworks, Stalybridge. 
was registered on the 24th ult., with a capital of 
£10,000, in £5 shares, with the following as first 
subscribers :— 


Shares. 
‘a Lees, Stalybridge-road, Ashton-under- 
uy’ os ee 1 
J. K. Gunson, Stalybridge, ‘engineer’ 1 
*D, Thorp, Stalybridge, machine broker : 1 
*J. Berry, Stalybridge, cotton mill manager. 1 
*G. H. Whalley, Stalybridge, cashier and book- 
keeper .. 
*B. Dawson, Stalybridge, engincer.. a Cae gies 1 
F, Smith, Stalybridge, licensed victualler 1... 1 


The number of directors is not to be less than 
five, nor more than seven; the first are the sub- 
scribers denoted by an asterisk, 





Smith and Wright, Limited. 


This is an amalgamation and conversion to a 
company of businesses of the following Birming- 
ham firms, viz.:—Messrs, Smith snd Wright, 
manufacturers of buttons and ornaments; Messrs. 
J. S. Wright and Sons, manufacturers. of pearl 
buttons, and dealers in sbell and ivory nuts; 
Messrs. J. 8S. Wright and Co., general merchants. 
It was registered on the 26th ult., with a capital 
of £50,000, in £1 shares. The subscribers are :— 

Shares 
J. Whitehouse, Birmingham, brassfounder.. . 
*F. Wright, Birmin ham, manufacturer 
G. Tangye, Birmin gham, ee 
*J. 8. Wright, Bir facturer .. 
*A. Caulk , Birmingham, manufacturer 
*E. Ransom, Bedford .. 
H. Wright, 5, Pump-court, ‘Temple, barrister 

The number of directors is not to be less than 
two, nor more than five; the first are the sub- 
scribers denoted by an asterisk, and Mr. Wm. 
Whitehouse, of Moseley. Mr. Frank Wright is 
appointed managing director, at a salary of £500 
per annum. 





Dt et tet tt et tat 








A NEw 150-Ton Guy.—The Krupp Works are 
now turning out a 150-ton gun; it is similar to 
the 120-ton guns, but is longer, and will have a 
much higher range. Among the large orders 
on hand is one from the Austrian Government 
for 150 heavy siege guns. It is said that the 
120-ton Krupp gun built for the Italian Govern- 
ment, but left at Essen when the others were 
sent to Italy, has been tired more than 200 times, 
and is still in good condition. 


AN OLD CHINESE PRINTING EsTABLISHMENT,— 
A correspondent of the North China Daily Neus, 
of Shanghai, describes a printing establishment 
which he found in a village in the interior, about 
150 miles from Shanghai. The printing was 
being temporarily carried on in the village temple, 
and movable type only was used. In the large 
central hall of the temple were placed about 
twenty ordinary square tables, on which the cases 
of type were spread out, very much after the 
English method, only taking up much more room. 
At the time of the visit, one man was engaged in 
setting up type, another was printing. The 
former stood before a table, on which was what 
may be called the Chinese “ease.” It was a solid 
block of hard wood, about 22in. long by 1din. 
broad, and perhaps "Sin, deep. The inside was 
hollowed out to a depth of about a quarter of an 
inch, this depression being still further hollowed 
out into grooves about three-quarters of an inch 
deep. The block had twenty-nine of these 
grooves, each filled to the depth of a quarter of 
an inch with ordinary stiff clay. With his copy 
before him, armed with a small pair of iron 
pincers, the compositor began his work ; character 
after character was transferred from the case and 
tirmly pressed into the clay. When the ‘‘forme” 
was complete, a flat board was placed on the to 
and the characters pressed perfectly even an 
level with the surface of the wooden block, the 
edge of which was cut to form the border generally 
found round every Chinese page. The printer 
now received the forme, and carefully brushed 
his ink over the type. Taking a sheet of paper, 
he pressed it down all over the forme so that it 
might be brought in contact with every character. 
He then removed the sheet, and examined each 
character, carefully adjusting those which were 
not quite straight with the pincers, and apparently 
never touching the type with his fingers. After 
sufficient copies had been struck off, the type was 
distributed, each character being returned to its 
particular box. The type in the forme was of 
three sizes, each character being kept in place 
entirely by the clay in which it stood. They were 
cut out of some hard wood, and were perfectly 
square. The writer was told that the art of 
printing in this way had been handed down in the 
same family since the Sung dynasty, more than 
600 years ago. No strangers were ever taught, 

—— being always taken from the same 
an. They were open to take any worl: at the 
rate of about a shilling a day, which included the 
two men, type, and ink, but not “- They 
were then printing family registers. The custom 
in that part of the country is to hire the printers, 
who bring their type and set up their printing 
establishment on the spot. In this way the same 
business had been carried on in one family for six 
centuries, and during all this time movable type 
only had been used in the manner here described. 





THE PATENT JOURNAL. 
Condensed from the — oy the Commissioners of 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


23rd March, 1888. 


4438, Separatinc Corton from the Hutts or Husks 
and Sgevs of Corron P.ants, ‘ompkins, 
Nassau, and C, Wetherwax, Albany, New York. 

4439, ReVERSIBLE DouBLe CrocHet-Hooks, J. Cottrill, 
Studley. 

= oe -KETTLES and Tega-pots, C. Davies, Man- 


444i. aeons Cass, F, C. Sage.—(A. C. Suge, Mel- 
bourne. 

4442, Decoratinc Faxcy Srationery, &c., W. Lisle, 
Dublin. 

4443, WHEELS and Suarts for Horse Rakes, &c., 8. B. 
Bamford, Uttoxeter. 

4444. Nursery Foorstoois, R. W. Lowery and D. 
Smith, London. 

4445. ApsuSTABLE Bearino for Takinc up Wear and 
PRESERVING a PeRFeCcT CYLINDRICAL SURFACE, J. 
Jardine, Nottingham. 

4446. Preparinc Foop for Birps and ANIMALs, W. 
Garthwaite, Grimsby. 

4447. Decoratinc MeTALLic or Woop Trunks, &c., W. 
H. and B. H. Jones, Wolverhampton. 

4448, Mountine Stercotyre Prates, J. G. Hammond, 
Birmingham, 

4449. Batnina Soe or Sanpat, I. Greenbury, Edin- 


urgh. 
4450. Ciosinc Vatves for Water Gauces of STeaM 
Borvers, F. Barber.—(P. Barclay, Boston, U.S.A.) 
4451. ReovtaTinc the SPEED of RerurN of SLIDES 
CARRYING CUTTERS in Macuine Toots, W. Darling 
and R, Sellers, Keighley. 

4452. Cranes or Hoists, ‘I’. F. Smith, Halifax. 

4453. Raine SIGNALLING, J. Shakeshaft, Ashton. 

4454. RerResextinc a RatLway Train in RKapip 
Motion on the THeaTricat Stace, A. Gray, London. 

4455. MakinGc PorTaBLe Squares, &c., A. Nicholls, 
Ponders End. 

4456 ADMINISTERING GALVANIC CurRENTs, A. Colling- 
ridge, London. 

4457. Nut and Runners for UmBre.ias, L. A. Groth. 
—(M. Armand, France.) 

4458, Firerroor Case for Storinc Expvosives, &c., T. 
W. Maples, London. 

4459, Cigaretre Macuines, E, A. Kjollerfeldt and W. 
Kolnotsch, London. 

4460, Meat, &c., Saves, K. Annat, London. 

4461. Extincutsners for Lamps, G. H. Burrage, 
London. 

4462. Sceerpers for Ramways, A. T. G. Brown, 
London. 

4463. SuprortinG SuHetves, Trays, &c., T. M. Shall- 
cross, Liverpool. 

4464, Suipe’s AncHor, E. J. C. Fear.—(R. S&. 
Newfoundland.) 

Fotpinc TaBLes and Seats, W. P. Ellmore, 
London. 

4466. Tap or Vatve for Water or other Liquips, J. 
Sykes and T. Cook, Huddersfield. 

4467. Lawn Mowers, E. H. Bentall, London. 

4468. Lupricators, G. H. and W. O. Felt, London. 

4469. Carponic Leaves used in DupticaTe or Mani- 
roLD Waritinc, W. L. Bonnett and G. M. Shum, 
London. 

4470. ManiroLp Memoranpum, &c., Books, W. L. 
Bonnett and G. M. Shum, London. 

4471. Lamps, R. D. Bowman, London. 

4472. AUTOMATIC ADVERTISEMENT Exuisitor, C. D. 
Alexander, London. 

4473. Tramways, 8. Fox and — Lighthall, London. 

4474. Supportinc Evecrric Conpvuits, B. Dukes.— 
(M. J. Hart, United States.) 

4475. ReoisTerRinc Apparatus, M. R. Marelle, London. 

4476. CoLourntnc Matters, J. Y. Johnson. —(Thke 
Badische Anilin and Sodayubrik, Germany ) 

4477. Fans, J. Ettlinger, London. 

4478. WasHinc Bartey, K. Bernreuther and W. 
Kumpfmiller, London. 

4479. ENveEvores, F. Bursey, London. 

4480. Prore.iine Suips, A. W. F. G. Linueubriigge, 
London. 

4481. Harvestinc Potatoes, K. Klau, London. 

4482. FLoor Cuorus, C. F. ke, C. E. Lucas, and H. 
W. Godfrey, London. 

4483. FLoor CLorus, C. F. Leake, C. E. Lucas, and H. 
W. Godfrey, London. 

4484, ILLUMINATING Gas, J. E. Wren, London. 

4485. Extractine Gop, F. Maddick and J. Greenwood, 
London. 

4486. Knitrep Fasrics, L. Woodward, London. 

Boxes for containing CARTRIDGES, J. G. Accles, 
London. 

4488. Drepoinc Apparatus, A. E. Rugeroni, London. 

4489. Hotpers for Evecrricat Lamps, E. F. H. H. 
Lauckert and E. H. Haensel, London. 

4490. TRANSFERRING METAL, D. "Evans and A. Harrison, 
London. 

4491. Sarery Lamps, E. Edwards.—(A. M. Verschuren, 
Belgium.) 

4492. Packine, C. Appleby, London. 

4493. CHuimngEy CowLs, &., J. W. and A. L. Sizer, 
London. 


Munn, 
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4494, SHARPENING Pencizs, C. Tighe, London. 
4495. Butter, T. Adair, Belfast. 
4496. Fasrentne Tapes for Macurnery, 8. Rowbottom, 
Manchester. 
4497, CRANE ATTACHMENT for Carts, T. M. and E. F. 
Hackett, London. 
4498, Door Letrer-boxes, T, Speak, Birmingham. 
4499. ScREw Prope.tiers, G. Cadenhead, Glasgow. 
4500. Invectors for Borters, E. W. Jones, Great 
Yarmouth. 
4501. Biinp Rotiers, J. Wilson, Keighley. 
4502. Pca Porrery, &c., A. F. Wenger, 
mdon. 
4503. GrinpinG Fats, J. W. McConnel and J. Higgin- 
son, jun., Manchester. 
4504. Jerries, J. T, Thornton, Halifax. 
4505, FLatrenine Wire for Corps, G. and E. Ashworth, 
Manchester. 
4506. Conveyine Breap through an Oven, J. Fitton, 
jun., Dewsbury. 
4507. DRCOLORISING ANIMAL, &c., Oits, W. Stewart, 
Glasgow. 
4508. ere, J. O. Skeet Ipswich. 
4509. Speakine Tupes, R. F. Heath, London. 
be PHOTOGRAPHIC SHUTTERS, J. E. Thornton, Moss 
Side. 
4511. EARTHENWARE 
Stoke-on-Trent. 
4512. Connectina Corrin Hanpues, &c., 8. Benton, 
Balsall Heath. 

4513. Link for Harness Hames, J. Cowley, Sheffield. 

4514, Papptes, G. Whitaker, Keighley. 

4515. Gas Motor ENG tne, H. J. Warsop, Nottingham. 

4516. Pits Fasrics, F. Robinson, Leeds. 

4517. Pipe, 8. P. Rushworth, Shipley. 

4518. Openine, &c., Fanuicats, &c., J. H. Marston, 
Leicester. 

4519. TrRaveLiino Rvg, I. Davis, London. 

4520. MANGLEs, H. C. Longsdom Keighley. 

4521. Feit Hats, L. J. Robinson, London. 

4522. TREMOLO BELL, A. Bye, London. 

4523. TeLecRarsic Apparatus, J. Kelman, Man- 
chester. 

4524. Gatvanic Batteries, W. J. S. Barber-Starkey, 
Manchester. 

4525, ENDLESS Banp, F. Parker, Ancoats. 

4526. Pneumatic Apparatus, J. J. Mann, R. A. Smith, 
and C, M. Dorman, Manchester. 


Vessets, G. Jones and Sons, 





4527. Warmino Raitway Carriaces, &c., J. Morris, 
London. 

4528, PorTaBLe Pyeumatic Apparatus for Dressinc 
Stone, &c., J. J. Mann, R, A. Smith, and C. M. 
Dorman, Manchester. 

4529. Ecastic Busks for Garments, E, Edwards.— 
(— Gutmann, Germany.) 

4530. Increasinec Tractive Power of Dravuoent Ani- 
MALS attached to WHEELED Veuicves, T. H. Brigg 
London. 

4531. Ostarnino Morive Force, J. Bourne, London. 

4532. Hooxs and Eyes, R. Hookham, London. 

4533. Pianorvortes, J, E. A. Gautier, London. 

4534. Testinc Muscutar Strenotu, H. H. Lake.—(C. 
F. Winch, United States.) 

4535. Hotprast Cicak Tue, W. J. Rolfe, London. 

4536, Fixe-LicnTers, J. R Seanor, London. 

4537. PHotooRaPHiING in CoLours, J. B. Germeuil- 
Bonnaud, London. 

4538. Busks for Corsets, &c., G. Bouzard, London. 

4559. Rotary Pumps, F. Correa, London. 

4540. Twistinc Frames, F. K. Donisthorpe and J. 
Townsend, London. 

= Testing CoLour BLINDNESS, 
Live: 

4542. Fire ScrE ENS, R, Gillies, Liverpool. 

4543, Raisine, &c., Boats, W. J. Gell, Liverpool. 

4544. Lire-savInG APPLIANCES, F. w. P. Bouverie and 
W. Balch, London. 

4545. Screntist’s Lecture Lantern, W. C. Hughes, 
London. 

4546. Lirtinc Stone, A. Gill, London. 

4547. Vessets for Separarinc Sotip Martrers from 
Water, &c., T. L, Seaton, Sheffield. 

4548. Brake WHEELS, «c., for Looms, T. 
London. 

4549. O1t or Spirit Lamps, D. Nicoll, London. 

4550 Taeatrres, R. Haddan.—(A. Pelter and A. 
Luterotti, Austria-Hungary. 

4551. Saw-seTTinc and SHARPENING Macuine, R. Had- 
dan.—(A. Titscher, Austria.) 

4552. TrRaNsPorTING Loans by Battoons, A. Apraxin, 








K. Grossmann, 


Singleton, 


ton 


4552. 
London. 

4553. Bakers’ Ovens, G. 8. Baker, London. 

= Naixs or Fasteners, F, E, V. Taylor, London. 

5. 3. BRoNzING, &c., Pap, T. Greaves, London. 

. Winn-GaucE for Fire-arms, W. J. Penn, London. 
57. STEEL and TinpDER-BOX COMBINED, A. Bui:sscn, 

Fils, Bordeaux. 

4558. Preparinc Fipre from Ruea Grass, W. B. 
Nation, London. 

4559. Evecrric Arc Lamps, F. de Wolffers, London. 

4560. RatLway SIGNALLING APPARA1Us, J. P. O Dun- 
nell, New Malden. 

4561. Battery Jar, C. A. Brown, London. 

4562. SHOULDER Brace and SKIRT DSvurPoRTER, J. 
Stewart, London. 

26th March, 1888. 

4563. SHoeLess Horse-Hoor Protector, 
Gurleston. 

4564. CoRK-DRAWING Macuines, C. Chambers, Bir- 





C. Colwell, 


mingham., 

4565. Curtinc DovBLE-PILeD Fasrics, W. Smith, Man- 
chester. 

4566. Watcues, &c., A. F. and A. St. George, Redhill. 

4567. AUTOMATIC PRINTING and rag ERING Recorp of 
WErcHT, 8. Williams, Newport, M 

4568. Conpuctors for ELECTRICAL ‘Feareun, 8. Wil- 
liams, Newport, Mon. 

4569, AUIOMATIC are Trap (Gas), J. 8. Garthwaite, 

ateshead-on-Tyne. 

4570. AcceLeRaTING Ain Dravcut through Fire, A. 
Howarth and £. Horrocks, Heywood. 

4571. Vetocipepes, F. and L. C. Hopkinson, London. 

4572. Let-orr Mecuanisms for Looms, R. L. Hatters- 
ley and J. Hill, ya 

4573. Coat Hover, H. Sellers, Keighley. 

4574. Dentav Enaryes, J. 8. Campbell, Paris. 

4575. Warminc Raitway Carriaces, «c., J. Milnes, 
Huddersfield. 

4576. Pattern Pecos for Looms, A. Sowden, Halifax. 

4577. Door, &c., Fotpinec Guarps, J. Judd, Waltham- 
stow. 

4578. Iron or Steet TraveLuinc Trunks, L. Gandy, 
Glasgow. 

4579. CompininG EvecrricaL ALARUM with MEcHANI- 
caL ALarouM, J. J. Dillon, Dublin. 

4580. HAND-LEVER Presses for Hay, &c., E. Hancock, 
London. 

4581. CasEMENT, &c., Stays, P. E. Ayton, Birmingham. 

4582. Pressing Hay by Hanp Power, W. Lings, 
Ilkeston. 

4583. Propucinc WHEATMEAL and Fine WHITE FLovuR 
at one and same Time, G. Hudson, Blisworth 

4584. Scraper and Rammer, E. C. Theedam, Dudley. 

4585. Sprinc ATTacHMENT, H. H. Bennett, Ipswich. 

4586. MuLes for Sprnninc, P. Crook and G. Firth, 
London. 

4587. Atracninc VenicLtes to Haviace Ropss, T. 
Spence, Sheffield 

4588. ATTACHMENT for CatcHEs of Broocues, M. Cross, 
Bristol. 

4589. BREECH-LOADING Fire-aRMs, A. Nicholls, Lon- 
aon. 

4590. PREVENTING INCRUSTATION in STEAM-BOILERS, R. 

A. Dent, Sheffield. 

un. Horn ScaLes for Razors, T. Glossop, Sheffield. 

4592. HairR-DRESSER's BLock Stanp, L. le Clair, Ayr. 

4593. Evecrricat Batrerigs, F. L. Rawson and 
White, London. 

4594. Mrxine Merats, J. A. B. Bennett, Birmingham. 
—23rd Murch, 1888. 

4595. ALuMinium CuLoripe, J. A. B. Bennett, Birming- 
ham.—23rd March, 1888. 

4596. PREVENTING OscILLATION of TURRETS, &c., G. von 
Besserer, Glasgow. 

4597. Door-Lock Furniture, R. and J. Curson, West 
Hartlepool. 

4598. Dress Improver, W. Percy, Alnwick. 

4599, Dritt Brace, W. H. Day and H. Ward, West 
Cowes. 

4600. TRAVELLING SorTING TABLE, 
London. 

Drepcers for SEPARATING Coarse Parts, H. 
Vering, London. 

4602. Heatinc Tuse for Furnaces, H. Tilden, United 
States. 

4603. Cork-sizinc Macuine, F. W. Boldt and P. C. 
Vogel, London. 


4604. OpEeNniNnG &c., ELectTric Circuits, L. 8. M. Pyke 
and H. T. Barnett, London. 

4605. BurctaR and Fire-proor Sares, R. Horsburg, 
Glasgow. 

= GENERATING MoTiIVE Power, A. Fehlen, Lon- 


&c., J. Russell, 


4607. Guan THRASHING and Dressixc, J. E. Wallis, 
Basingstoke. 

4608. Compressep LEATHER, A. E. Arnold, London. 

4609. AbsoRrPTION of Liqurps and GasEs, F. H. Glew, 
London 

4610. VeLocipepes, W. J. Lloyd and W. 
don. 

4611. Frre-escares, E. A. Calvert, London. 

4612. Winvow, &c., RoLLeR Buinps, C. J. Watts, Lon- 


Priest, Lon- 


don 
—-:* Venicie, G. W. Usill and P. O. Margetson, Lon- 
4614, Recutatine Watcues and Cocks, G. P. Wehlen, 
London 


5. VALVE-GEAR for Crank Engines, B. Sjévall, 
London. 

4616. Maceration of Bartey, K. Bernreuther and W. 
Kumpfmiller, London. 

4617. Frre-ResistiInG MATERIALS, F. M. and D. D. 
Spence, Manchester, 

4618. WeicHiIne Apparatus, W. B. Avery, London. 

4619. Horsesnogs, F. Cavill, London. 

4620. Ticket Puncues, J. M. Black, London, 

4621. Type Writers, A. J. Boult.—(A. Downey, 
Cunada.) 

4622. Drencuine Bits, J. B. Gardiner, Liverpool. 

4623. —- Cooxinc Stoves, A. 8, Tomkins, 

ndaon. 
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4624. Governine Gas Motor Enotngs, F. W. Crossley, 
London. - % 

4625. New ALPHA-NAPHTHOL-DISULPHONIC-aciID, C. D. 
Abel. —{ The Actien Gesellschaft fiir Anilin-Fabrikation 
of Berlin, Germany.) 

4626. ELecrro.ytic Propuction of Meta.s,C. Hoepfner, 
London. 

= Evecrric Licut, C. Wells and F. J. Goad, Lon- 

on. 


4628. Burcuer’s Frock, W. E. Sparling, London. 

4629. Vatve Tap, W. D. Godson. London. 

4630. Packine, H. E. Daniell, London. 

4631. Extract of Meat, 8. M. Caffyn, London. 

4632. Trues, H. A. Cawkwell, London. 

4633. Warer-cauces, 8. Tommis and A. E. Whitwham, 
Huddersfield. 

4634. Currine Fruit, &., G. F. Redfern. — (LZ. &. 
Quinard-Defrance, France.) 

4635. Piastic Composition, G. F. Redfern. — (P. 
Fabreques, France.) 

4636. Fire-escape, G. F. Redfern.—(J. B. EB. L’ Aigle 
des Masures, France. 

4637. Waste Heat, C. Tellier, London. 

4638. Boots, H. H. Lake.—(L. Cote, Canada.) 

4639. CanpLes, R. Cox, Iondon. 

4640. Toy, E. O. Eaton, London. 


27th March, 1888. 

4641. Cores for Tupes, P. R. Greene and J. Claffy, 
London. 

46:2. Bavt or Fioat Vatvss, A. C. Bell, Bexley Heath. 

4643. Toy Monery-poxes, E. H. Cooke and F. W. 
Hoépner, London. 

4644. Siiver Cans, L. Bridge, Accrington. 

4645. Ick Macuings, F. N. Mackay, Liverpool. 

4646. Two-wHERLED Roap CaraiacgEs, F. T. Harring- 
ton, Liverpool. 

4647. VewtrLatinc Beer Casks, J. Durie, Leith. 

4648. Propuction of Sutpuur, E. W. Parnell and J. 
Simpson, Liverpool. 

4649. SuRGicaL Lint, W. T. Browne, Manchester. 

4650. Bastinc Macatng, R. Barry, Bristol. 

4651. Hot-water CircucatTine Borers, D. Horrocks, 
Manchester. 

4652. Ruxes, J. R. Gould, Birmingham. 

4653. Carsonates and Hyprates of the ALKALIEs, 
G. E. Davis, Manchester. 

4654. Se_r-actinc Muss, J. Whitehead, Manchester. 

4655. Lockxine Doors, F. , Exeter. 

4656. Buocks of Fvet, J. A. Yeadon and R. Middleton, 


Leeds. 
4057. Distnrecrators, J. A. Yeadon and R. Middle- 
m, Leeds. 
= Boxes for Fisninc Tackxe, G. Moore, Birming- 
am. 


4659. Evecrricat Circuits, F. T. Schmidt, Bradford. 

4660. Ark WARMING ARRANGEMENTS for FIREPLACES, 
E. H. Shorland, Manchester 

4661. Consuminc Smoke, R. Shackleton, Bradford. 

40662. Heatrnc the Feep-water for Steam Boi.ers, 
R. Shackleton. Bradford. 

4663. Cuimney Cowis, W Whittle, Smethwick. 

4664. Dryinc TextiLe Mareriat, F. W. Petrie and J. 
Fielden, Rochdale. 

4665. UmBRELLas, &c., W. Ross, Glasgow. 

4666. Watcu Keys, T. P. Wood and A. Gemmell, New- 
castle-on-Tyne. 

4667. Fiance Joryts for Pipes, A. Mechan, Glasgow. 

4668. Barometers, J. Le Patourel and S. Hyams, 
Guernsey. 

4669. Raitway Keys, J. Randell, London. 

4670. Surps’ Stems and Burrers, G. B. Richards, 
London. 

4671. CLeaninc CuTLery, R. Jones, London. 

4672. VentiLator for Buitpines, J. Troop, London. 

4673. Generation of E.tecrric CuRRENTs, P. M. Jus- 
tice.—(C. Heisler, United States.) 

4674. Packune Casgs, &c., J. W. Ryland and W. H. 
Green, London. 

4675. Dressinc and Winpinc on Frames, H. Hartley, 
London. 

4676. Gear for Bicycies, J. L. Watkins, London. 

4677. Vapour Conpenser, &c., R. Reichling, London. 

4678. Boots, G. White and J. Brookes, London. 

4679. Coatinc Meratiic Tupes, W. Clark and W. 
Reid, London. 

4680. Five Tuses, W. Clark and W. Reid, London. 

4681. Putverisinc Ore, H. H. Eames, London. 

4682. Cicar and other Boxes, J. H. Young, Glasgow. 

4683. Connectinc Cesspoo.s toSinks, &c., R. McIntosh, 


ec. 

4684. Frre-exTincuisHinc Compounn, A. J. Boult.— 
(F. H. Monmon, France. 

4685. Watcues, &c., W. P. Thompson.—{F. Terstegen, 
United States.) 

4686. Lamps, W. H. ty Birmingham. 

4687. Socks for Boots, &c., R. W. Harrison, London. 

4688. STRAIGHTENING STEEL Wire, J. and W. Horton, 
London. 

4689. Heatine, &c., Fivrps, A. Rathbone, London. 

4690. Muwes for Sprxninc, G. Walsh, London. 

4691. Botrves, J. L. Robert, London. 

4692. Puotocrapaic Dark CHamBer, A. H. Reed.— 
(B. H. Riedel, United States.) 

4693. BorrLes and Sroprers, L. Friedrich and C. 
Graesser, London. 

4694. Sopa Warer, &c., H. Lane and M. Delmard, 
London. 

4695. Securninc SHEets within Covers, R. Lanham, 
London. 

4696. Bett Houpers and Suirrers, U. H. W. Schenck, 


naon. 

4697. Batt Cocks, R. L. and E. Howard and R. §. 
Lloyd, London. 

4698. CENTRIFUGAL Fiurp SeparaTinc Macuines, W. 
Bergh, London. 

4699. EXPULSION or CHLORINE, W. D. Bohm, London. 

4700. Measurine the Quantity of Liguip Drawn 
from Casks, H. L. 8. Nicol, Glasgow. 

4701. Bopsiys or Beams for Wixpinc Yarns, &c., T. 
Brown, London. 

4702. PortaB_e Firr-escare, W. Block, London. 

4703. Bet Fasteners, H. J. Haddan.—{7. Gingras, 
United States.) 

4704. Paper, W. P. Bruce, London. 

4705. Maxine Boxes, G., N., and H. V. Kilvert, 
and J. Taylor, London. 

4706. Letrrer Fires, L. W. Stone and E. Crowe, 
London. 

4707. GeneratTine Steam, H. H. Lake.—(P. H. Adams, 
United States.) 

4708. Generatine Steam, H. H. Lake.—(0. B. Peck, 
United States.) 

4709. GeneRaTING Steam, H. H. Lake.-{(0. B. Peck, 
United States.) 

4710. Generatine Steam, H. H. Lake.--(0. B. Peck, 
United States.) 

4711. Lavatory Basins, H. H. Lake.—({7. C. Boyd and 

J. J. Wade, United States.) 

4712. Lavatory Basins, H. H. Lake.—(7. C. Boyd and 
J. J. Wade, United States.) 

4713. Hyprocarpon Lamps, R. D. Bowman, London. 

4714. Trap, A. Gough, London. 

4715. Vessexs for Live Fisu, H. N. Wierre, London. 

4716. Fire Licuter, F. J. J. Bagley, London. 

4717. Piayinc Boakp, A. Unwin, London. 

4718. Knire CLeaners, T. Coldwell, London. 

4719. ConpeNnsinc Encines, 8. Gerry, South Molton, 
and J. W. Donovan, Sunderland. 


28th March, 1888. 
4720 Fasteninc Bits in Brapawis, W. Shuffiebottom 
and T. Brown, Dukinfield. 
4721. Macuines for Squeezinc Lemons, F. R. Baker, 


4722, Om Lamp Burners, F. R. Baker, Birmingham. 
4723. Hanpves for Cisterns, &., J. H. Asbury, Bir- 


ee. 

4724. Batt Lever, I. Barnsley and L. J. Barnsley, 
Sheffield. 

4725. Rarsinc, &c., Wootten Cxiorus, W. Craven, 
Eccleshill. 





4726. UMBRELLAS and SunsHapes, H. J. Felton, 
London. 

4727. Tosacco Pipgs, P. C. Jones, Guildford. 

4728. Inkstanps, H. Whitfield, Birmingham. 

4729. Typs-wriTine Macuings, E. J. Arnold, London. 

4730. ELECTRO-MAGNETIC Time-PiEcE, G. Venables, 


London. 
4731. Taps for Beer Casxs, &c., H. Babington, Bir- 


4732 ‘ARDING Macurnes, E. Wilkinson, Halifax. 

4738. Borers of Steam Enouves, A. MacLaine, Bel- 
fast. 

4734. VeLocipepes, J. Clough, Bradford. 

4735. Vices, C. R Walder, Manchester. 

4736. Bearinos for SHarts, W. Hargreaves and W. 


Inglis, G we 
A. Macmillan, 


lasgu 
4737 UmBRELLAS and SuNSHADES, 
4738. Hovsinc Cuocks of Suups’ Boats, J. P. Wilson, 
Glasgow. 


London. 


4739. Fisuerman’s Bac, W. T. Hancock, London. 

4740. Gas and Vapour Enornes, C. Ridealgh and C. 
J. Fairman, Newcastle-on-Tyne. 

4741. CLosine Tap Houes of Casks, J. B. Penny, Man- 
chester. 

4742. Or. Can or Feeper, A. A. Rickaby, London. 

4743. Mucttace Container, &c., E. Keirby, Liver- 


pool. 

4744. ee, F. W. P. Bouverie and W. Balch, 

mdon. 

4745. Rue for Gaueine Casks, G. D. Ham, London. 

4746. Bearises for Penpant Sa#arrs, G. Shann, 
London. 

4747. Hinges, V. D. A, Lemaire, London. 

4748. Hooks and Eves for Atracument to WIRE 
Rores, J. Hardy, sen., and J. Hardy, jun., London, 

RIED Patm Leaves, A. J. 
Boult.—(C. Metzner, Germany.) 

4750. Rotuinc Pius into a GLosuLak Snape, F. D. 
Delf, Liverpool. 

4751. Pappep Cover.ets, A. J. Boult —(0. Steiner, 
Gunnersdors-Frankenberg.) 

4752. Iron BLock1Nne Spinpves, T. Stratford, Luton. 

4753. Presses for Pacxinc Hay, &c., J. Walsh, 
London. 

4754. Drawine Orr Liquips, T. W. Duffy, London. 

4755. Supptyinc Towns with Sea Water, H. B. 
Kenyon, London. 

4756. ArrixaBLe Cuarr for Wixpow CLeanina, W. J. 
Cock, London. 

4757. Distrisutinc Liquips, W. Davis and T. J. 
Turner, London. 

4758. Catcuine and Destroyinc Vermin, C. Shaw 
London. 

4759. TeLepHonic Apraratus, H. H. Lake.—(/nter- 
national Dudley Signal Co., United States.) 

4760. Puririer, P. A. Maignen, London. 

4761. Pitcurorks, P. Adnet, London. 

4762. Sewinc Macuines, H. Guhl, London. 

4763. Courtines, H. Dede, London 

4764. Evecrro-maGNetic Batrerigs, A. L. Fry, 
London. 

4765. Treatment of Bones, &., A. H. Hobson, 
London. 

4766. Ficrer Presses, 8. H. Johnson and C. C. 
Hutchinson, London. 

4767. CuLorine, C. T. Kingzett, London. 

4768. Biorrinc Paper, J. Hawke, London. 

4769. Heater for Raicway Carriaces, F. Radelet, 

ndon. 

4770. Reep Musica, Lystruments, V. di Majo and J. 
Stevenson, London. 

4771. Bottie, E. C. H. Hill, London. 

4772. Exvevore, T. W. Dance, London. 

4773. Ties, W. J. White, London. 

4774. ELEcCTRO-MAGNETIC MecuanisM for Pianos, R. 
Eisenmann, i 


4749. TREATMENT 


29th March, 1888. 
4775. ConpENSATION of Sea Water, O. M. Row, Liver- 


pool. 
4776. Fotpinc Bens, I. Chorlton and G. L. Scott, 
Manchester. 


and J. Binner, Barnsley. 

4778. CincuLarR Saw Prates, W. H. Walker, Sheffield. 

4779. BorTLe-wWASHING MAcHINEs, &c., C. B. Inman, 
London. 

4780. Mercury Pumps, F. J. Smith, Oxford. 

4781. Scpport for Ramway Carriace Covers, D. 
Burns, Carlisle. 

4782. Fasteners for Winpows, W. K. Booth, Man- 
chester. 

4783. Sprnp.rs, 8. C. Fenton, Leeds. 

4784. Po.isHine Try, F. Player, Ystalyfera. 

4785. Curtine Pitep Fasrics, G. Roger, Manchester. 

4786. —— Woot, J. Petrie and F. W. Petrie, 

. e 


4787. Fire Extincuisuer, W. Rabbit, Dublin. 

4788. Securinc Horses, J. W. Thompson, Keighley. 

4789. Governinc Gear for Stream Enoines, C. H. 
Benton, London. 

4790. SHooTinc SaLoons, Stanps, &c., A. Coltman, 

icester. 

4791. Divinc Apparatus, F. A. Barton, London. 

4792. Fitterine Liquips, W. Curtis, Ipswich. 

4793. Takinc Up Macutive Sritcsa, J. Newell and The 
Leicester Co-operative Hosiery Manufacturing Co., 
Leicester. 

4794. Stockines, &c., W. J. Ford, Humberstone. 

4795. — Macutnes, C. Waldecker and M. Sandt, 

rlin. 

4796. STRAIGHTENING and CuTTinc Wike, D. Smith, 
jun., Wolverhampton. 

4797. Or. Lamps, J. Enright, London. 

4798. Ratsinc Vesseus, W. N. Dack and H. B. Barlow, 
Manchester. 

4799. Cone Makinc Macnines, R. Livingstone, New- 
castle-on-Tyne. 

4800. Courtine and Uscovuptinc Poe, W. James, 
Newcastle-on-Tyne. 

4801. Rotter Buixps, W. Woodfield, Birmingham. 

4802. Opentnc and Cosine Fan.icuts, &c., J. W. 
Firth, Manchester. 

4803. MoTIVE-POWER Encines, E. Fox, London. 

4804. ELecrric Sionatiine, &c, E. J. Piper, Nor- 


4805. Lirrinc. Havuuine, &c., J. 8. Stevens and C. G. 
Major, London. 

4806. GreenHovuses, H. Thornton, London. 

4807. Sanitary Napkin, J. Kippin and W. Briggs, 
London. 

4808. Lamps, W. H. Bulpitt, Birmingham. 

4809. Pipes, G. H Ellis, London. 

4810. VeLocipepes, J. H. Dearlove and D. R. Davies, 
London. 

4811. ArtiriciaL FLowers for Lamp SHapes, H. Ellis 
and H. Ikin, London. 

4812. Motive-poweR Enaines, J. Murrie, Glasgow. 

4813, Prrumatic Tramcar Locomotives, W. P. and F. 
O'Neill London. 

4814. ApsusTaBLeE CuIN-ReEsT for Viotins, A. Cary, 


London. 
pea &c., Cuampers, 8. Ibeson, Hudders- 
field. 


4816. Rounpasouts, W Dewhurst, London. 

4817. Macutne for Dressinc Lace, T. N. Jordan, 
London. 

4818. Dryine, &c., Tea Lear, J. Roger, jun., Glasgow. 

4819. Barrery for ELecrro-MEpDICcAL Usz, W. G. John- 
son, London. 

ay Be.it AsTraGaL Banyo Hoop, W. Temlett, Lon- 

on. 


4821. Rotary Enornes, J. P. H. Gastrell, London. 

4822. Printine Type, P. A Newton.(7. McClure and 
J. H. Vivian, United States.) 

4823. Paoto-LirHocraPHy, &c., 8. Phillips and A. 
Stephan, London. 

4824. AccELERATING PassaGe of Liquips through 
Fitter Beps, W. ™m, on. 

4825. Expanpino Busts, &c , A. London. 

4826. Acruatinc Acoustic SIGNALLING, C. Bade, 
London. 


4827. Extincuisnine Fire by means of Carsonic 
Acip, C. e, London. 

4828. Lire and other Boats, A. M. Wood, London. 

4829. WirE-NETTING Macuines, F, A. and J. Wilmott, 
London. 

4830. Fans, F. Wich, London. 

4831. Fitterine Funnecs, B. Nickels, jun., London. 

4832. Srockines, J. 8. W London. 

4833, ARTIFICIAL FueL, W. Lindsay, London. 

4834. Siippine ANIMALS, &c., F. E. V. Taylor, London. 

L. H. Schroder and J. Stuart, 


4836. SIGNALLING, J. W. Hayward, London. 
4837. Facititatine Tiprine of Carts, &c., L. Coech- 
pain, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


375,542. Execrrica. CoNveRTER, Motor, AND 
Generator, R. BKickemyer, Yonkers, N.Y.—Filed 
August 10th, 1887. 

Claim.—(1) The combination, substantially as herein- 
before described, of an armature having a core of 
gnetic metal, independent coils or windings thereon, 

a separate commutator for each of said coils or wind- 

ings, an exciting helix surrounding and direc y 

polarising said armature, and a magnetic shell which 

incloses said helix and armature. (2) The combina- 
tion, substantially as hereinbefore described, of an 
armature having a core of magnetic metal, a coil or 
winding thereon composed of coarse wire, and a second 
coil or winding which is independent of the other and 








composed of finer wire, separate commutators for each 
winding, an exciting helix surrounding and directly 
polarising said armature, and a ic shell i 
said helix and armature. (3) The combination, sub- 
stantially as hereinbefore described, of an armature 
havingacore of magnetic metal, an exciting helix which 
surrounds said armature diametrically and directly 

larises the same, and a shell having diamagnetic 
veads and a laminated cylinder of magnetic metal, 
which encloses said helix and armature. 


375,679. Sucar Cane Crusuine Mitt, J. H. Man, 
Denver, Col.—Filed April 18th, 1887. 

Claim —(1) In a sugar-cane crushing mill, the com- 
bination of a pair of headless hollow —e cylinders 
or rings, a pair of shafts geared together and arran; 
to make contact with the internal surface of the 
of said cylinders substantially as described. (2) In 
peraget, 4ae mills, the combination of a pair of head- 
less hollow crushing cylinders and a pair of driven 
shafts, the cylinders being supported in proximity to 
each other and driven by said shafts, as set forth. (3) 
In cane-crushing mills, the combinati itabl 
frame, a pair of shafts, and a pair of headless hollow 
cylinders mounted on and actuated by the shafts, as 
specified. (4) In sugar-cane crushing mills, the com- 


875,679] 














bination of a suitable frame, a pair of shafts geared 
tugether, and a pair of headless hollow cylinders, each 
shaft and its cylinder being geared together, substan- 
ially as desc (5) In cane-crushing mills, the 
comitaathins of a pair of headless hollow cylinders pro- 
vided with internal cogs and a pair of shafts, upon 
which the cylinders are mounted, having cogs to inter- 
= with those of the cylinders, substantially as 
escribed. 


375,730. Compinep Saw anp Pianer, H. F. Burk- 
hardt, Philadelphia, Pa.— Filed December 13th, 


1886. = 
Claim.—(1) A saw having gullet lines BB! and 
throats, the side walls of which are coincident with 
the gullet lines BB! thereof, and provided with 
planer bits secured in said throats, all substantially as 
and for the purpose set forth. (2) A saw previded 


375,730 





with gullet lines B B! and planer bits secured in the 
throats in said saw, each of the said bits ha cutting 
—_ on 0) te sides of the saw, and the said throats 

ing coincident with the gullet lines of the teeth of 





said saw, all substantially as described. 





$75,709. Boister vor Spinninc SpPmnpDLes, 7. H. 
Logan, Lowell, Boston, Mass.— Filed September 18th, 
1885. 


Bri¢,—The object of the invention is to provide a 


[375,709] 
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bolster which shall permit the spindle to move freely 
nit seeks its centre of rotation under an unbalanced 


375,750. ARMATURE FOR MAGNETO-ELECTRIC Ma- 
CHINES, W. Humans, Cambridge, Mass.—Filed July 
23rd, 1885. 

Claim.—(1) An armature consisting of the pole 
pieces a a! and a cross piece or core @, having its end 
pieces 6 and 6! inser in recesses in the end of the 
armature, substantially as described. (2) An armature 


consisting of the pole pieces a a! and a cross piece a2, 


[375,750] 





having its end pieces, » 61, clamped together and held 
upon the ends of the armature by the rods dd, sub- 
stantially as shown. (3) An armature recessed on its 
ends at a3, and having grooves f on the face of its pole 
pieces a a!, as set forth. 


375,753. Brick ror Cuimneys, G. A. Keck, Cerro 
Gordo, 1U.—Filed October 20th, 1886. 
Claim.—As an improved article of manufacture, a 
building block having « plain longitudinal side, Db, 
extending from a short recta end, C, to an 





acute-angled end, H, the end wall, C, meeting an 
acute-angled wall. I, the said walls H and I being con- 
nected by an inner concave wall, F, bounded by the 
curve E, as set forth. 


° 
375,784 Apparatus ror Execrric Wewpine, &. 
Thomson, Lynn, Mass.—Filed July 25th, 1887. 

Claim.—{1) In an electric welding apparatus, 
movable clamping jaws adapted to be forced 
together during the welding process on a line corre- 
sponding to the curve of the piece to be welded, and 
means for passing a welding current through the 
pieces, substantially as described. (2) In an electric 
welding apparatus, the combination, with a swivelled 
or pivotted stationary clamping jaw, of a swivelled or 
Pivotted moving jaw adapted to be forced toward the 





stationary jaw during the operation of welding, and 
means for ing a welding current through the 
pieces, substantially pecified. (3) In an electric 
welding ap; tus, swivelled or pivotted clamping 


jaws, one of which is movable to and from the other, 
and means for passing a welding current through the 
pieces, substantially as specifi (4) In an electric 
welding ap tus, swivelled or pivotted clamping 





jaws, one of which is mounted on a slide movable to 





and from the other jaw, and means for passing a 


welding current through the pieces. (5) In an elec- 
tric welding apparatus, the combination of pivotted 
or swivelled clamping jaws, one of which is adapted 


to be forced tow the other in the operation of 
welding, pivotted guiding arms for said jaws turning 
on acentre substantially coincident with the centre of 
the curved pieces to be welded and giving a partially 
rotating motion to said clamping jaws, and means for 
passing the welding current through the pieces, sub- 
stantially as specified. (6) In an electric —— 

pparatus, the bination of clamping jaws adap’ 
to be forced together during the operation of the 
welding and a s' lling apparatus actuated by the 
movement of said jaws to a predetermined point. 
(7) In anelectric welding apparatus, the combination 
of a stationary clam aw, @ movable clamping 
jaw mounted on a slide, and a signalling apparatus 

tuated by the t of said slide at a predeter- 
mined point. 
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EXPERIMENTS ON ELECTRICAL TRANSMISSION 
OF POWER FROM KRIEGSTETTIN TO SOLO- 
THURN. 





In November of the year 1886 some experiments were 
made on the electrical transmission of power at the 
Oerlikon Works at Ziirich. The primary and secondary | 
dynamos, made at these works to the designs of aoe | 
CG. E. L. Brown, were to be used for transmitting about | 
50-horse power a distance of nearly tive miles, from | 
Biberist to Solothurn. When the tests were made an iron | 
wire resistance of about 10 ohms was inserted between | 
the primary and secondary machines. There were two | 
identical primaries placed in series, and a pair of second- 
aries similarly arranged. The voltage was somewhere 
near 2000. ‘The measurements recorded were all mecha- 
nical, the electrical measurements not being utilised in the | 
calculation of the efliciencies. The mechanical horse- | 


while in the four subsequent power-transmission tests this 
number was 27, 29, 34, and 34. It is true that the speed 
varied from 650 to 748 revolutions per minute, and that 
the variations of the coefficient deduced seemed to be 
independent of the speed. It is true also that the speed 
actually used in the dynamo tests varied little from 700, 
the mean between the above; but not one of the four 
brake tests relied on was at a speed approximately equal 
to 700. The method adopted was, no doubt, the ta 
available in the circumstances, but it would have been 
desirable at least to make a larger number of the pre- 
liminary brake tests. A larger number would probably 
have indicated a variation in the horse-power dependent 
on the variation of speed. 

The work given out by the motors at Sclothurn was 
measured by a brake. The brake seems to have had no 
sort of compensating attachment. The two ends of the 
under half of the brake band were attached to two ropes, 


which were led upwards and over two loose sheaves. | 
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as possible, influenced by the presence of the working 
dynamos. The strength of the controlling field was for 
each test measured by the deflection produced by a 
standard Clémandot hard steel magnet placed always in 
one definite position relatively to the galvanometer. Each 
alvanometer was previously carefully calibrated by Se 
ae of the same hard steel magnet in the Ziirich labora- 
tory, the intensity of the earth’s magnetism being deter- 
mined by Gauss’s method. Each current measurement 
was the mean of five scale readings taken at small equi- 
distant times—every half minute—these readings never 
differing by more than }in. in about 16in. The readings 
were recorded to ;4 mm., which seems to us needlessly 
fine reading, considering the various elements of uncer- 
tainty entering into the resultant calculation. The 
current was measured at each end of the line with the 
object of detecting leakage. The result showed that the 





insulation was gam perfect. 
The potential differences that had to be measured ran 





DYNAMOS USED TO TRANSMIT 30-H.P. FROM KRIEGSTTETIN TO SOLOTHURN. 


powers delivered ranged from 3 to 40; and efticiencies or 
ratios of these horse-powers to those absorbed in driving | 
the primaries ranged from ‘65 to ‘80, the mean being ‘70. | 

Considerable objection having been made to the modus | 
operandi of these experiments, another set of measure- | 
ments upon similar machines was made last October— | 
1887. A pair of primaries, coupled in series, are driven 
at Kriegstettin by a turbine which works with a fall of 
about 14ft. The pair of secondary 
motors are also in series, and drive 
the machines of the Miiller-Haiber 
Works, at Solothurn. The distance 
is just five miles, and the line is of 
uncovered copper of 6 mm. =0°238in. 
diameter, giving a resistance of about 
9ohms. A number of scientific gen- 
tlemen assisted in making the tests. 
These men met in conclave in the 
early summer to decide the details 
of their plan of campaign, and again 
met in the beginning of October, after 
the preparations were completed. 
The — were generally under 
the direction of Herr Amsler, of 
Schaffhausen. Full electrical mea- 
surements were taken, as well as 
those of mechanical power. 

It was intended to measure the 
power delivered by the turbine to the 
dynamo by a specially designed trans- 
mission dynamometer, but its con- 
struction was not completed at the 
time the experiments had to be made. 
In lieu of direct dynamometrical 
measurement, therefore, a series of 
preliminary brake tests were made. 
The armature of the dynamo being 
removed, a shaft, to which was ae 
a brake pulley, was laid in its bear- 
ings. A number of simultaneous 
readings of fall from headrace, num- 


Unequal weights were attached to these ropes, such as 
— a permanent oscillation about a mean position. 

n no case were these weights altered during the two or 
three minutes that each test lasted. The speeds at com- 
mencement and end of test were recorded. In one case 
it varied from 685 to 670, and in another from 677 to 684. 
It can hardly be said that these mechanical arrangements 
were at all perfect. Their imperfection prevents us put- 









ber of turbine admission-sluices open, 
brake-shaft speed, and brake-loading, 
were taken, and the corresponding 
brake horse-powers calculated. From 





Dimensions in millimetres 


up to 2000 volts; they were measured by means of similar 
tangent galvanometers in conjunction with fine silver wire 
resistance coils well insulated with double silk winding 
and paraffin. These instruments were calibrated by help 
of a Daniell cell consisting of pure copper, zinc amalgani, 
and solutions of sulphate of copper—sp. gr. 1°15—and 
sulphate of zinc of same specific gravity. This cell gives 
an E.M.F. of 1095 volt. The resistance used in this volt- 
meter could be increased up to 65,000 
ohms, the instrument being capable 
of measuring 3000 volts when this 
largest resistance was inserted. The 
various electrical resistances, ¢.g., of 
the dynamo armature and magnet 
windings, the connections to the in- 
struments, and the five miles long 
transmission wire, were measured 
by the Wheatstone-bridge method, a 
Kirchhoff wire and standard Siemens 
and Halske resistance coils being 
employed. 

Four distinct tests were made on 
October 11th and 12th, each lasting 
two minutes only. In the first two 
only one generator and one motor 
were used, the E.M.F. developed be- 
ing something over 1000 volts and 
the current 14 ampéres. In the last 
pair of tests the two machines at 
each end were placed in series, giving 
an E.M.F. up to 2000, and a current 
from 10 to 114 ampéres. It would be 
tedious to give all the details. The 
table on page 292 states fully the im- 
portant results. Those lines marked 
with an asterisk give the directly 
measured electrical quantities. The 
mechanical powers are calculated 
from the measurements already ex- 
plained. The tabulated electrical 
quantities notmarked withanasterisk 
are calculated from those marked in 
this way. 

It need hardly be said that these 
results are extremely satisfactory. 
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these tests a factor was obtained which, when multiplied by | ting any reliance upon the minute accuracy of the calcu- ; The 68 per cent. efficiency is good ; the 75 per cent. is more 
water-fall from headrace, and by the number of sluice open- | lated results; and we think it a pity that, under the | than any engineer who knows anything of the emciency of 


ings used, gave the horse- 
par dynamo. In the subsequent experiments the | 

orse-power supplied was found by the use of this factor. 
The level of the water in the ivediines was carefully read 
at the beginning and end of the two-minute test run, and 
the number of sluice openings was regulated by an 
attendant so as to keep the speed as constant as possible, 
for this purpose the attendant being instructed to keep 
his eyes continuously fixed on a speed indicator. 

Of course the determination of this horse-power was 
of primary importance to the success of the tests, and 
although the above-mentioned measurements seem to 
have been most accurately taken, we cannot avoid express- 
ing our regret that this mode of determination was relied 
on. In the first place, the factor was found as the mean 


in the fashion they do, which indicate that they consider 
them correct in the fourth place of figures. But without 
believing in the perfect accuracy of the third and fourth 
figures, the results of these tests are most important and 
instructive; and we have not the least desire to decry 
their great scientific and technical interest and value. 
Commercial ampére meters having been tested, and 
having been found in one case from ‘6 per cent. to ‘8 per 
cent., and in another actually 4 per cent. wrong, and 
similar tests of commercial voltmeters having shown 
errors of from ‘9 per cent. to 1'4 per cent., it was deter- 
mined to use carefully calibrated laboratory instruments. 
The current was measured by large-sized tangent galvano- 





of only four brake tests. In these the headrace level varied 


meters with mirror scales, the distance of the scale being 
about 5ft. The galvanometer was controlled by the 


wer delivered to the shaft of the | circumstances, the experimenters should state their results | different modes of power transmission could hope for ten 


| years ago. The 68 bye cent. efficiency was attained 


| with one dynamo and one motor only. By using two 
| machines in series at each end, 75 per cent. was reached. 
| The horse-power consumed was increased from 25:3 to 

30°8 only, while that obtained from the motor rose from 
| 17} to 23°1; that is, an increase of 20} per cent. only of 
consumption gave an additional 34 per cent. motive-power 
at the works. This additional efficiency in the transmis- 
sion would soon outweigh the extra cost of the two 
additional electrical machines. 

The currents tabulated above show that there was 
practically no leakage, in spite of the conductor being 
of uncovered copper. This is otherwise tested by com- 
paring the difference of the two potential differences at 
the terminals at the two ends of the conductor with the 





only }in.,and the number of open sluices only from 26t028; ‘ earth’s magnetism, the field being slightly, but as little’ product of the resistance of this conductor by the current. 
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The difference between these two quantities is sometimes 
plus and sometimes minus, showing that the leakage was 
at least less than the error in the measurements. These 
differences were actually + 4°8, — 2°5, — 6-2, and + 43 
volts. In another experiment, made with especial care, to 
test this single matter of leakage, the one quantity was 
733, while the other was 71‘l, giving a difference of 
+22. As bearing on this point, it may be mentioned 
that the first day of the experiments was very rainy, and 
that no rain fell on the second day. The five-mile con- 
ductor was carried on 180 wooden ts by means of 
Johnson and Phillips’ porcelain fluid insulators. 
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Air temperature > os oe oe ol Se TS 3°2 $°2° 
E.M.F. at primary brushes .. .. ../1231° 1237" 1836° 2129 
Do. primaryterminals .. ...1177"  (1187* [1753 2058" 

* Do. secondary terminals .. ..1032-  (1067*  |1656" —-1965° 
Do. secondary brushes .. ..| 988° 1017" 1575" 1896" 


*Current at primary station... 14°20 | 13°24] 11-47 9°78 


* Do. secondary station .. ..) 14°18| 13°29] 11°42 9°78 
*Total resistance of primary dynamos sal S°797| 7°251 77240 
*Total resistance of secondary dynamos) 3°77 3°770| 7°060 7°042 
*Resistance of 5-mile conductor .. .. 97228) 9°228) 9°044 9-040 


Mechanical H.P. delivered to primary 
eee ee eee 52 | 


Electrical H.P. at primary brushes ..) 23-7 | 22°3 28°6 28°3 

Do. primary terminals..| 22-7 21°4 27°4 27°4 

Do. secondary terminals 20°1 | 19°3 25°7 2671 

Do. secondary brushes. .| 19°1 | 18°4 24°4 25°2 
Mechanical H.P. delivered by secon- 

dary dynamo to friction brake e-| 17°8 16°7 23°2 23°0 


____E). H.P. at primary brushes | oe cn re: 
Mech. H.P. del'd. to primary dynamo adie | 0-907) 0-929 = 0'918 
__—_ =) HP. at primary terminals __ 
Mech. H.P. del'd. to primary dynamo 
Mech. H.P. del’d. by secondary dynamo ie tas ; me 

EL. H.P. at secondary terminals 0°85; 0°868) 0°03, 0°8S1 








0°869, O°'871| O'SST 0°S88 





Mech. H.P.del'd. by secondary dynamo | 
~ “EL LP. at secondary brushes | 9986, 0°911) 0-949 O°918 
Mech. H.P.del’d by secondary dynamo 
Mech. H.P. del'd. to primary dynamo 





0682) 0°682, 0°752 O°747 





The makers have kindly furnished us with the 
following particulars of the cost of this installation :— 
The four dynamos fixed plete; the additional 

apparatus, such as automatic cut-outs, &c.; the Francs. 
line wire, and the posts, cust together.. .. .. 82,000 = say £1280 
Fixing the posts and running the line cost .. 4000 = say 160 








Total .. .. .. 36,000 £1440 
Fifty-one of the posts are on private ground, and 20 
francs each was paid to free them for ten years. 

As regards working expenses, no exact particulars have 
yet been obtained, but they are exceedingly trifling. At 
the primary station there is one man whose duty it is to 
attend to the machines, but he has other work besides. 
At the secondary station the foreman looks at the 
machines at intervals to see that they are working 
properly. After a year’s run the same brushes are used 
as at first, and they will last another year or two before 
they need replacing. The commutators are worn so little 
that the amount is scarcely perceptible. At the same 
rate of wearing they will last twenty-five years. The 
bearings are gun-metal, and when they were recently 
examined the axle had not even worn itself. The only 
other working expenses are for oil and materials used for 
. cleaning the machines. 

We publish herewith— page 291—drawings illustrating 
- machines of this interesting and successful instal- 

tion. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPOR 


Chili—English and German trade—There are some curious 
anomalies in business here. We import from England princi- 
pally, but also largely from Calcutta, France, Germany, Ran- 
goon, and the United States. One of the most important 
German imports is refined sugar, more than half of which is 
imported by English houses, German houses import English 
goods very largely, especially from Bradford and Manchester. 
The mere fact of an article being shipped from Hamburg is no 
proof of its German origin. German cargo is very light, and 
vessels loading have to look for dead weight to enable them to 
carry the light stuff; consequently the freight of such goods as 
Portland cement is so cheap that it is often shipped from 
Hamburg and London. In some things the Germans have a 
superiority over us, one of which is low class earthenware. It 
is cheaper than ours, but its quality is very bad; but cheap 
earthenware not being taken care of here, suits being easier to 
replace. The German goods are chiefly imitations, some of the 
most unblushing kind. From this part of their efforts France 
has suffered more than England. 

Cuba—Public works.—The French Consul at Santiago de Cuba 
reports:—-The Cuban Government intends to undertake im- 
portant public works at the Bay of Nipa, near Baracoa, which 
will include an agricultural establishment, with local railways, 
magazines, quays, &c., and the result will be probably not merely 
the employment for the time being of a large amount of 
material, but the recovery by the city of Santiago de Cuba of 
great part of its former commercial importance. 

Formosa—Pullic works. —The Belgian Consul-General at 
Shanghai reports ;—-The Chinese Government is about to under- 
take a series of public works for the purpose of opening up the 
island of Formosa. Among these are a line of fast steamers 
between Formosa and Tientsin—a new city, Tai-pei-fu, to be a 
fortified centre and the residence of the governor of the island, 





a ra lway across the north of the island to Kelung, and a tele- 
graphic cabie uniting Tamsui, in Formosa, with Foochow on the 
mainland. A large American house has secured the order for 
the first two steamers. There is likely to be a great deal of 
competition among foreign houses to secure a part of the 
proposed works as soon as they hear of them. 

Malta—Trade of, in 1886.—The United States Consul-General 
sends a report on the above containing some remarks on the 
possibility of an increased trade in the Maltese islands applying 
equally to the towns of Lower Italy, Northern Africa, and some 
of the Greek islands. In all articles of trade profits have been 
small, and in many years losses have been felt. Merchant 
steamers, compared with 1885, decreased in number 820, and in 
tonnage 816,053 ; coal from England decreased 172,474 tons, or 
28 per cent. This was the first check in the progressive 
increase of our important coasting trade. The most probable 
reasons for this are the dulness of trade, the size of steamships 
becoming larger, the adoption of improvements in machinery for 
economising fuel so general, that Malta being only a distance of 
four or five days’ steaming from Port Said, can be more con- 
veniently passed than formerly. The retail trade in American 
manufactured goods, especially hardware, sent here by English 
merchants in English bottoms, might be largely increased ; and 
there are many articles among their platform scales that might 
be introduced into Malta with profit to the shippers. The 
Maltese manufacture all their own boats, carts, and wagons, 
numbering thousands, The makers of the latest carriages, 
irons, and tools in America could find sale for many of their 
simplest devices in ironwork among these cart and wagon makers. 
A light iron plough is just the thing needed for the Maltese 
farmers ; agriculturists here still carrying ov their work with 
primitive means, for which reason agriculture in Malta requires 
the greater encouragement and impulse of the iron plough 
instead of the wooden one in use. A few years ago an American 
tried to introduce a light iron plough here ; instead of proving 
by actual work in what manner his iron implement exceeded 
the wooden one, he sat in his office and dilated on its superiority. 
The result was that the ploughs never got a footing here. Mere 
introduction of goods here will not always be followed by profit- 
able trade. Patience and push, backed by capital, are prime 
factors in business here as well as elsewhere. The report con- 
tains the names of the largest shipping firms in the island—37 
—and the number of steamships which arrived consigned to each 
firm. 

Nicaragua : Ship Canal.—Nobody here has any faith in the 
scheme, and private reports from New York are circulated to 
the effect that there is no probability of any serious work being 
done. The contract signed with Mr. A. Menocal by the Nicara 
guan Government differed from many similar ones from time to 
time with him and other parties, in requiring a guarantee of 
£20,700 to be deposited in the hands of the Government within 
sixty days of the ratification of the contract, and to be forfeited 
in case work is not begun within a stipulated time. The money 
has been paid, and Mr. Menocal is expected to arrive in this 
country in December with a party of engineers, to make the 
final location of the route, immediately after which work is 
to be begun. An advertisement asking for ninety labourers 
required by him has appeared in the Official (razette. 

Sweden : Development of export trade.—The Swedish Rigs- 
dag having placed at the disposal of the Government a sum of 
£1104 for promoting the export of Swedish industrial products 
to foreign countries, the Agricultural Academy and the Board 
of Trade are instructed to make proposals as to its disposal. 
These bodies have recommended that £828 of that sum should 
be employed in sending a travelling agent to Australia, China, 
and India, for promoting the sale of Swedish goods, and that he 
should be instructed to visit the Exhibition at Melbourne. The 
Swedish General Export Union has, since its formation last 
spring, sent agents abroad, principally to America and Australia ; 
agents provided with patterns instructed to work for the 
common benefit of Swedish industries, and representing the col- 
lective interests of the Union.! 

Switzerland: State purchase of railways.—The Swiss Federal 
Council have manifested during the past year a desire to take 
steps towards a gradual purchase by the State of the entire 
Swiss railway system, considering that for financial and political 
reasons the Swiss railways ought uot to be left in the hands of 
private companies, who in their turn are at the mercy of 
speculative shareholders, many of whom are foreigners. The 
Government are, therefore, determined to buy up all private 
railway companies in the country, and work them for the Con- 
federation. The Government have commenced negotiations 
with the North-East Railway, which was the first, and has 
developed into the most important link in the railway system of 
Switzerland. The company was founded in September, 1853, 
and although originally of no great length, now, exclusive of 
76°32 miles to be constructed, runs for a distance of 4784 miles, 
spreading over the important cantons of Aargau, Bale, Glarus, 
Luzern, Schaffhausen, St. Gall, Thurgau, Zug, and Zurich. The 
capital of the company consists of £7,234,000, divided into 
ordinary shares £1,680,000, preference shares £440,000, deben- 
tures and loans £5,114,000. The rolling stock consists of 150 
engines, 530 passenger, 71 luggage carriages, 2510 goods vans, 
12 steamers, 27 tugs, and 1 steam ferry boat, the North-East 
owning and working the steamers on the Lake of Zurich, and 
the Swiss steamers on the international Lake of Constance. The 
North-East Railway, after having on en average paid dividends 
of 74 per cent. from 1862, failed to pay any for 1877, through a 
disastrouscompetition for several years with the National Railway, 
and the construction of new lines paid no dividend, and in 1878 
the shares, which once were over £32, fell to £2 8s. Before the 
position of the North-East could be improved the obligations 
contracted for the construction of six new lines of a length of 
76°32 miles, and called the Moratorium lines, had to be removed, 
the North-East being unable to construct these lines within the 
stipulated time. A compromise took place, the Federal Council 
was invested with the position of an umpire, and the right 
to declare, after the end of 1885, whether the North-East had 
become strong enough to begin the construction of the Mora- 
torium lines, and which of them should be built first. From 
the date of the compromise the North-East speedily recovered, 
and its position at the end of 1885 would have been very satis- 
factory if the question of the Moratorium lines had not pre- 
judiced it. The idea of State railways in Switzerland is as old 
as the railways themselves, and repeated attempts have been 
made to induce the Federal Chambers to pass a law making 
railways a Government monopoly, but without success. The 
Federal Government is therefore unable to compel the North- 
East to sell itself to the Confederation at present, and notice of 
purchase cannot be given before the end of 1898, and which will 
not take effect until 1903. The Government, at the end of 
1886, opened negotiations with the North-East for a voluntary 
cession of the line. The North-East being unwilling, the 
Government in last June decided that the company was strong 
enough to begin the construction of some of the Moratorium 


1 Ex@ineer, 25th March, 1887, p. 228. 





lines, and that these lines should be built out of the common 
surplus, during which time the payment of dividends would be 
stopped. The negotiations then stopped, but a wealthy group 
of shareholders bought extra shares so as to obtain an absolute 
majority, and offered the line tu the Government at £20 for the 
ordinary and £24 for the preference shares, The Government 
accepted the offer at a reduction of £2 per share on the ordinary 
shares, A general meeting had to be called together for the 
purpose of giving a final decision concerning the sale. A 
majority for this—the first—purchase of railways is likely to be 
gained in the Federal Chambers, but the result of the Referen- 
dum—popular yote—is doubtful, unless the suspicion that the 
Government are going to pay too much can be removed. The 
Government will probably in the end bring over the majority 
to their views; but it is unfortunate that the unavoidable 
delay which has taken place in these negotiations has been 
taken advantage of by outside speculators to alternately depress 
and raise the market value of the railway. The whole 
question excites much interest, and opinions widely differ 
as to the wisdom of the course pursued by the Federal Go- 
vernment, 

Tierra del Fuego—Mining Industries.—The United States 
Consul at Buenos Ayres gives an interesting account of this 
little-known country, derived from the reports of recent explorers, 
missionaries, &c., which exhibits it ina very different light to the 
long prevailing one, that it is entirely barren :—There is no 
country which has been so persistently maligned and misrepre- 
sented, and simply because those who visited its coasts never 
penetrated into its interior. The climate is somewhat rigorous 
in winter, but extremely healthy and suitable for the cultivation 
of cereals. The country is capable of wonderful development, 
and possesses all the elements necessary for sustaining a large 
population, and the Argentine Government is making efforts for 
its colonisation and development. The recently appvinted 
governor of Tierra del Fuego has arranged for a thorough 
exploration of the most available points for settlements, and 
will direct his attention not only to the mineral resources of the 
country, but to an examination of the pasture lands, with a view 
to establishing cattle and sheep estancias there. Mr. Julius 
Schultze, a mining engineer, who has just returned from an 
extensive mining survey of the Chilian or western portion of 
Tierra del Fuego and the adjacent islands, says: “‘The lands 
lying along the western portion of the Straits of Magellan con 
stitute the great mining country of the future, especially 
in the numerous coal deposits and mineral veins on this 
side of the Cordilleras. The existence of coal was proved 
long ago; but so far the coal is chiefly surface coal, and is 
too young to be of first quality. There is better coal, but 
those at present ged in the busi of exploring,do not know 
how and where to reach it. My last prospectings round Cape 
Forward gave unmistakeable evidence of the greatest abundanve 
of minerals, especially antimony, bismuth, copper, lead, and 
silver. The people of Punta Arenas have sent several expedi- 
tions into the Cordilleras to look for gold. They were inexperi- 
enced in mining, and unprovided with the necessary tools for 
prospecting. They brought back with them many apparently 
worthless stones, which on inspection I found to be rich in 
copper and gold, and very much like the specimens I found iu 
two different veins, both containing these minerals in paying 
quantities. I am sure that the veins from which the samples [ 
saw in Punta Arenas come will stand comparison with some of 
the best copper and silver veins in Northern Chili. The 
proximity of water everywhere will be of great help for many 
purposes, by giving access to all places and reducing the cost of 
transport on the machinery, ores, and supplies to a very low 
figure compared with such expenses in other mining countries. 
The great abundance of good timber close at hand, and the 
valuable water powers which can be easily utilised everywhere 
around these places, are matters of great consideration and im- 
portance for the mining industry.” 

Venezuela—New mining Law.—The United States Consul at 
La Guayra reports :—The Congress of the United States of Venc- 
zuela decrees: The Laws of Mines of May 23rd, 1885,and any dis- 
positions on laws contrary to this law are abrogated. All mines 
in the Republic are the property of the State in which they are 
located, and will be adminstered by the Federal Executive and re- 
gulated by a uniform system of working according to the Federal 
Constitution, Article XIII., Clause 15. Mining matters in- 
cludes all calcareous, combustible, inorganic, metalliferous, and 
saline substances, fertilising, fossil materials, precious stones, 
products of the depths of the sea or territorial waters. Mines 
are defined to be deposits or masses in the bowels or upon the 
surface of the earth, containing in layers, pockets, veins, or 
other form, antimony, arsenic, bismuth, calamine, cobalt, 
copper, cupel, gold, iron, lead, manganese, mercury, platinum, 
plumbago, precious stones, silver, tin, uranium, zinc, or other 
metallic substances. alum, asphalt, bituminous materials, guano*, 
phosphates, and fertilising substances, fossil bones, mineral 
coal, mineral waters, natural cements, oils, quarries containing 
basalt, building rocks, calcareous stones, granite, grindstones, 
gypsum, kaolin, marbles, pyrites, earths, and others of this 
class, either worked on the surface or in underground galleries ; 
salt and products of the sea or territorial waters, sulphur, and 
substances assimilated to those enumerated above, discovered 
or that may be discovered. 














University CoLLece, Bristot.—The Students’ Engineering 
Society of this College concluded the winter session, on March 
26th, with a ‘‘ Public Disputation on the Gas Engine v. the Steam 
Engine,” and on March 27th with a conversazione. Mr. de Soyres 
occupied the chair on the first night and Mr. Albert Fry on the 
second, The electrical and engineering exhibits attracted much 
attention, and a highly appreciated concert was rendered by the 
students and their friends. The proceedings were concluded by a 
short address to the departing members by Dr. Ryan, president of 
the society. 

GLOUCESTERSHIRE ENGINEERING SoctETy.—The inaugural ad- 
dress was delivered by the president, James Platt, Esq., M. Inst. 
C.E., on Monday evening, April 9th, in the School of Science and 
Art, Gloucester. There were present:—Mr. A. Slater and Mr. 
J. J. Seekings, vice-presidents; Messrs. J. D. Humpidge and E. J. 
Cullis, hon, secs.; J. Platt, jun., A. Chew, R. Turner, G. E. 
Snoxell, &c. The president gave an account of the workshop prac- 
tice of an engineering firm forty years ago, when he commenced 
work in Yorkshire, and compared it with one of our modern shops, 
noticing in ing the great advancement made during that period 
in the building of ships, bridges, engines, &c., and in the design 
of machine tools. Then a man was expected to know how to work 
in any branch—smithing, turning, pattern making, &c. Now a 
man would be kept to one branch only. He concluded an interest- 
ing paper with some practical suggestions to engineering students. 
Messrs, A. Slater, J. J. Seekings, A. Chew, R. Turner, J. TP. 
Humpidge, and E. J. Cullis took part in the discussion which 
followed. The meeting concluded with a vote of thanks to the 
president. The next meeting will be held on May Ist, when Pro 
fessor Ryan, of the British Engineering College, will read a paper 
on “‘ Triple Expansion Engines,” 
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TIMMIS’S SYSTEM OF LIGHTING RAILWAY CARRIAGES BY 
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ELECTRICAL LIGHTING OF TRAINS. 





Tue persistence with which electricity is being adapted to the 
varied wants of civilisation seems destined to make it almost as 
ubiquitous as gravitation. The despairing cry of travellers for 
more light has gradually forced that question into prominence 
before railway authorities, and during the past few years efforts 
have been made on some lines to comply with the demand. 
Thus, we have seen adopted improved oil lamps, Pintsch system 
of gas lighting, and, lastly, electricity. The southern lines, 
especially the Brighton, have been setting a good example in 
this direction. The South-Western experimented a little, as 
did the Great Eastern, but no very satisfactory results followed. 
The northern lines have generally been pioneers in improve- 
ments; but in this particular case they follow, probably with 
the result of saving something by the experience of others. 

sroadly speaking, there are three distinct methods of utilising 
electricity in lighting trains—or, rather, in obtaining the current 
required. First, we may use primary batteries, as in the 

3ournemouth experiments with the Sanschieff battery. We 
may use secondary batteries, as on the Brighton and on the 
Midland ; or, we may use the dynamo direct, as on the Great 
Eastern and Northern. Each system has its supporters— 
though we never yet heard a railway man favour the first of 
these, except he was interested ina particular system. The 
second and third each have much to be said for them. The 
system, however, which seems destined to survive is a combina- 
tion of the last two. The train will carry both dynamo and 
accumulators ; but whether the dynamo is to be carried on the 
engine or driven from the engine direct, or whether it is to be 
driven by a separate engine, or from the axle of the guard’s 


van, are moot questions as yet undetermined. The system we | 


have now specifically to describe is that designed by Mr. Timmis, 
and carried out on a Midland train running between Derby and 
Manchester. The installation as at present existing may be 
modified in details; for example, the accumulators instead of 
being charged by a dynamo at the station, might be charged by 
a dynamo on the train, But this is a question of detail which 
experience and experiment will decide. The main idea Mr. 
Timmis had in designing his circuits, was that the light should he 
available under all circumstances, whether the carriage fitted 
made part of a train or was separate, broken from a train, or in 
a siding, that at any time if the light was required it was to be 
ready. In order to fulfil these conditions Mr. Timmis decided 
that a battery must be supplied to every carriage, of sufficient 
size to supply all the current required for that carriage. After 
careful and prolonged investigation the Union battery was 
selected as the most suitable. This secondary battery or accu- 
mulator has one great advantage over all others in that it is 
considerably lighter, without sacrificing any desirable quality. 
The lamps used are those of the Edison-Swan Company. 

The chief object, as we have said, was always to have the circuits 
so arranged that, in case of emergency, the lamps would be lighted 
automatically, This has been effected by what is termed the 
controlling-circuit. In most installations the circuit is broken 


when the current is not required by a switch actuated by hand, | 


Mr. Timmis uses an electro-magnet. In the control-circuit are 
a number of electro-magnets, one for each carriage, and while 
the current of this circuit is on, the magnet attracts an arma- 
ture, which when released completes the light circuit, so that 
whatever breaks the control circuit causes the light circuit to 
act. The accompanying illustrations will show the whole 
arrangement as designed by Mr. Timmis. Fig. 1 is a diagram 
of the wires of the lamps and fittings in the coach, while Fig. 2 
relates to similar apparatus in the guard’s van. In this installa- 
tion four circuits are shown, viz., A, B, C, D. 

The circuits from carriage to carriage are completed by means 
of couplers at the points X X X. These couplers are shown in 
K igs. 5 and 6, one arranged for three circuits, and one arranged 
for four circuits. It may perhaps be well to state that the 
circuits are, respectively, the charging circuit from the dynamo 
to the batteries, the controlling circuit which has been already 
referred to, the lighting circuit, and the circuit for communi- 
cating to the guard in case of danger or illness. 

Suppose now that a train is ready to start in the daytime, the 
batteries being partly charged. We should have mentioned before, 


but it may be mentioned here, that, although each carriage is , 


ready automatically, the lighting circuit of each carriage can also 


be broken by means of the switch J. When, therefore, the train | 


is in the yard, and broken up, the light in each carriage would 
be full on, unless the switch was turned by the guard or person 
in charge. When, then, a train is made up, and ready to start, 
the guard closes each local switch J, thus lighting up each car- 
riage, and showing the apparatus to be in order. He then 
closes the switch M in his van, actuating the magnet E on each 
vehicle, breaking the lighting circuit R at S, Fig. 1, and putting 
out the lamps. As long as the switch M is closed, the armature 
of the magnet E is held down, and the lights remain out. On 
apprvaching a tunnel, the guard opens M, and the armature E 
rises, making contact at S, and the lamps light up. When the 
tunnel has been passed, the reverse action to the switch puts 
out the light. The charging is done from the dynamo by the 
wires A and D, the lamps and the batteries being all in parallel 
on these wires, so that the lighting and charging can be carried 
on altogether or separately. For communication, a switch F is 
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provided in each carriage, completing a circuit between the 
battery and the bell G. 

It will be seen from these illustrations and description that 
an attempt has been successfully made to provide a Jight which 
will not fail whatever the condition of the train. Of course, the 
important part of the subject relates to the cost of such a 
system of lighting. The following estimate is that of Mr. Tim- 
mis. It will be seen that it deals exclusively with the electrical 
horse-power used in the lamps, and does not discuss losses of 


any kind, for which, however, a large margin must be allowed. | 
He takes a train requiring 122 lamps. These lammps require | 


4200 Watts or he = less than 6-E.H.P. A dynamo giving 
120 ampéres by 35 volts, driven by a direct speed engine, or 
otherwise, would cause the engine to consume 300 lb. weight of 


steam for the required 6-E.H.P., using steam at 140 lb. pressure. | 


Taking that the lamps are only used one-fourth of the running 
time, and that 7 lb. of water are evaporated per lb. of coal, the 
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amount of coal consumed is less than $1b. per mile run. It will 
be seen from these figures that a 10 c.p. lamp is used. Each 
caudle-power is usually taken to require something over 3 Watts, 
the figures allowing 3°44 Watts per candle-power. Whether 
Mr. Timmis has solved the question of train lighting or not is a 
matter for experience to decide, but his plan is simple and 
ingenious. 





DRAW HOOKS, GREAT NORTHERN AND 
GREAT EASTERN RAILWAYS. 








THE accompanying engraving illustrates a drawbar hook, the 
invention of Mr. J. Crabtree, of Lincoln, which has given much 
satisfaction in use. It will be seen that one of the coupling- 
links requires only to be swung forward a short distance in order 
to place it in one of the pendent hocks on the opposite coupling. 
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There is therefore very little weight to lift, and the coupling 
can be done quite easily at night without the shunter putting 
down his hand-lamp. The uncoupling can generally be per- 
formed with one hand, Fig. 1 gives a side elevation of the ends 
of two adjoining wagons, partly in section, illustrating the 
position of couplings when simply hung on drawbar hooks and 
_ attached between a dead and a spring-buffered wagon. Fig. 2 
shows the position and length of patent couplings when pulling 
betwen two goods wagons with spring buffers, with the drawbar 
hooks removed. The ordinary link chain can be attached to the 
pendent hook. Fig. 3 illustrates the arrangement of coupling 
when let in to drawbar, behind the drawbar hook, with the top 
' link supported on a block or rest, without removing the drawbar 
_ hook. The bottom link is fitted with a cross-piece about 3in. 
from the end, which it will be seen acts as a locking-bar and 
_ preveuts the link being jerked off the pendent hook, This link 
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has also two slight projections or lugs underneath, which are 
very convenient for manipulating the coupling with a short 
stick. The pendent hook, which is in the middle of the chain 
instead of at the bottom, is of special design, and may be 
described as a ‘ double-action safety hook.” The elongated nose 
or shield, in conjunction with the locking-bar on the link, also 
acts as an efficient check and prevents the link accidentally 
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| escaping from the hook under any circumstances. The present 
| drawbar hook can under this arrangement be eventually dis- 
| pensed with altogether, as the pendent hook is equally strong 
and safe in operation. All the old objections to the coupling- 
pole now in general use on railways are removed by this 
coupling, the shunter’s pole being reduced to about half the 
previous size. 








Nata Harsour Works.—Mr. Cathcart W. Methven, at pre- 
sent engineer-in-chief to the Greenock Harbour Trust, has been 
appointed resident engineer on the Natal Harbour works. 


PHOTOGRAPHERS’ BENEVOLENT ASSOCIATION.—We are requested 
to state that all information concerning this Association can be 
obtained from the secretary, Mr. H. Harland, 181, Aldersgate- 
street, E.C. 

DEATH OF GENERAL GILLMORE.—The death is announced of a 
very celebrated engineer officer. General Quincy Adams Gillmore, 
U.S.A., was one of the most distinguished officers on the Federal 
side during the great American civil war. He was first lieutenant 
in the Engineer Corps when the civil war broke out. In August, 
1861, he was appointed captain in his own corps and engineer-in- 

| chief of the Port Royal Expedition under General T. W. Sherman. 
| The reduction of Fort Pulaski, a strong fortification defending the 
| water approach to Savannah, was deemed essential, but the task 
seemed hopeless, as the fort was regarded as impregnable. 
Captain Gillmore, however, then acting - brigadier - general, 
undertook the task, constructing for the purpose eleven bat- 
teries of mortars with rifled guns on Tybee Island, a mile 
distant. He personally superintended the bombardment, 
| which was very destructive, and the place surrendered after 
an assault of thirty hours. For this exploit, which placed him in 
the front rank of American engineers and artillerists, Gillmore was 
breveted lieutenant-colonel. After other valuable services, in 
June, 1863, he was given the command of the Federal Department 
of the South, comprising all territory occupied by Union troops on 
| the coasts of South Carolina, Georgia, and Florida, He won new 
| laurels by his operations on Morris Island, for which he was 
| breveted brigadier-general. For the reduction of Fort Sumter 
and the taking of Fort Wagner and Battery Greeg—operations 
| characterised by great professional skill and boldness, and con- 
stituting a new departure in the science of engineering and gun- 
nery—he was made major-general of Volunteers. In 1864-65 he 
rendered further signal service in the field, but in December of the 
latter year returned to service in the engineer bureauat Washington. 
He was subsequently appointed engineer-in-chief of all the fortifi- 
cations and harbour and river improvements on the Atlantic coast 
south of New York. He was promoted major in 1863, lieutenant- 
colonel in 1874, and colonel in 1883. He was president of the 
Mississippi River Commission, appointed by Congress in 1879, 
and acted on several other important boards and commissions. As 
one of the judges at the Centennial Exhibition of 1876, he made 
special and voluminous reports on ‘Portland, Roman, and other 
Cements and Artificial Stones,” and on ‘‘ Brick-making Machinery,” 
&e. General Gillmore’s works upon professional subjects are 
ranked among the highest authorities in their class. They include 
‘Siege and Reduction of Fort Pulaski,” 1862; ‘‘ Limes, Hydraulic 
Cements, and Mortars,” 1863; ‘Engineering and Artillery 
Operations against Charleston in 1863, 1865;” ‘‘ Béton, Coignet, 
| and other Artificial Stones,” 1871; ‘‘The Strength of the Build- 
| ing Stone of the United States,” 1874; and ‘“‘ Roads, Streets, 
and Pavements,” 1876, 
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THE ARCHITECTS’ REGISTRATION BILL. 





GRADUALLY engineers are waking up to the nature of 
the uninvited interference with their rights and customs 
which this Bill proposes to make legal. The Bill has 
been prepared nominally for the protection of the public 
against architects incompetent for the work they are 
called upon todo. From this it must be inferred that a 
large proportion of all the work performed by architects 
has been, according to the views of the promoters of the 
Bill, improperly done. If it is found that a large num- 
ber of those who are practising architecture do their 
work imperfectly, old as the lines upon which the work 
is done may be, engineers cau have nothing to say against 
the Bill as applying to architects. When, however, the 
promoters include engineers in their Architects’ Registra- 
tion Bill, and thus seek to apply repressive and destructive 
measures to engineering because some architects do not 
always do their work properly in the eyes of these 
promoters, it is necessary that engineers should object 
to being included in any such category of incom- 
petence; especially if the real object is to raise the 
incompetent to the level of the competent by mere 
registration. When, moreover, it is known that signa- 
tures were given to the petitions in favour of this Bill 
under the idea that it was a health Bill; and when it is 
known that, learning the real character of the Bill, signa- 
tories have demanded the removal of their names from 
the petitions, it will be readily understood that the merits 
of the Bill are not such as should allow it to pass a second 
reading. That which is known as mechanical engineer- 
ing, being a branch of civil engineering, is, of course, 
included in this Bill; the promoters have swept all 
branches of engineering into the Bill without having once 
consulted any of the institutions representing engineers. 
The Institution of Mechanical Engineers has followed the 
Institution of Civil Engineers in sending out to its mem- 
bers a statement in opposition of the Bill, and calling 
upon all to address, at once, their representative borough 
or county member of Parliament, urging him to oppose 
the Bill. The statement like that of tie Institution of 
Civil Engineers is not at all as full as it might be; does 
not put forward any argument showing the adverse 
intluence which uniformitarianism in engineering would 
have upon it. One of the bad influences which any fixed 
and forced universal system of education, registration, or 
restriction will undoubtedly have upon engineering, will 
be a gradual repression of all tendency to do other 
than imitate what has been done; a _ cessation of 
that advance in engineering matters which has 
hitherto been due almost entirely to men unfettered 
by restriction of any kind, and men whose freedom of 
thought has not been impaired by too constant a worship 
of past work as finite, or who have not become “ groovy” 
through tuo much poring over irrelevant learning. For 
this reason mechanical engineers should oppose the Bill, 
and in evidence they can point to the fact that nearly all 
the great advances which have been made in engineering 
and the world’s material progress have been the result of 
the labours of men whose earlier years would not have 
permitted them to claim registration under this Bill. 
Why engineers should have been included in the Bill at 
all does not appear, and it can only be inferred that it is 
because the larger the numbers included, the larger will 
be the profits to the promoters, who, according to the Bill, 
are to be paid out of registration and annual subscription 
fees. None of the members of Parliament, chiefly mili- 
tary men, who present the Bill, are engineers, and the 
promoters have carefully kept away from any of the 
numerous members of Parliament who are members of 
the Institution of Civil Engineers and of the Mechanical 
Engineers. That is to say, they have refrained from con- 
sulting or seeking the assistance of the men who are most 
able to measure the value or uselessness of the proposals 
of the Bill. Many members of Parliament have been 
misled by the tactics adopted by the promoters of this 
Bill to get signatures in its favour, and many engineers 
have been also misled by the statement circulated by the 
promoters. ; 

It is time that engineers should wake up to the import- 
ance of securing the rejection of this meddlesome and 
useless Bill, useless except to the incompetent army of 
third and fourth-rate practitioners who are at present 
without any recognised proof of competency. It is a Bull 
which would give legal recognition as architects or civil 
engineers to an enormous number of men, who, under the 
existing arrangements, are acting as draughtsmen under 
the guidance of experienced architects and engineers. The 
present arrangements enable men of tried ability to 
claim recognition as architects or engineers. The Regis- 
tration Bill would give a State diploma to every appren- 
tice over twenty-one years of age who has crammed 
sufficiently for a general examination, and this youth of 
no experience and full of parrot-like learning would 
be legally the equivalent of the experienced and talented 
Fellows of the Royal Institute of British Architects or the 
Members of the Institution of Civil Engineers. It shouldbe 
known by engineers and the public that this Bill has been 
promoted by means of a small society established only 
four years ago, and chiefly consisting of members not 
recognised as architects by the Royal Institute. It is to 
the members of this new society, which admits anyone 
who chooses to pay the subscription fees, that this Bill 
proposes to give legal recognition as architects. The 
promoters evidently have little belief in the public 
capacity for selecting talent. We cannot do better than 
quote here from an excellent letter from Mr. W. H. 
White of the Royal Institute of British Architects, pub- 
lished in the Times of Monday last. He says:— 

“* The origin of the agitation now culminating in an appeal to 
Parliament is very simple. In 1877 the Fellows of the Institute of 
Architects decided to require, after May, 1882, every candidate for 
the Associateship (the professional members being divided into 
Fellows and Associates) to pass an examination; and since 1882 
every new Associate has qualified for admission by an examination, 
written, graphic, and oral, lasting five days. Candidates have 
come, not only from all parts of these islands, but from Australia, 





New Zealand, and India, to submit themselves to this educational 
test ; and as the results of the change became apparent, steps have 
been taken to legalise and develope it. A petition was submitted 
to the Queen in Council for increased powers, especially for the 
furtherance of education and the granting of certificates; and a 
supplemental charter obtained last year enables the Institute to 
require that, after March, 1892, every person desiring to be 
admitted to the full grade of Fellow shall also have passed an 
examination. Obviously, this closing of professional ranks, even 
for an educational object, would not be effected withont creating 
dissatisfaction, not only among those who could not, but also 
among a large number who, with native determination, would not 
pass an examination. Hence a new society was started in 1884, 
the members of which were and are admitted at the cost of a 
small annual subscription, without examinatior, or, indeed, any 
etticiency test, such as the Institute requires. It is these gentle- 
men who have promoted the Architects’ Registration Bill, and it 
is they who will protit thereby, for on its becoming law the majority 
of them will arise ‘ practitioners qualitied under the Act,’ and thus 
legally acquire a position superior to that of many members of the 
Surveyors’ Institution and of the Institute of Architects who have 
qualitied for membership by examination. Moreover, this new 
society, called the ‘Society of Architects,’ and its committees have 
taken so little pains to dissociate their proceedings from those of 
the Institute, that a large number of engineers, surveyors, and 
architects have believed—and many still believe—that the scheme 
for their registration emanates from the older and recognised body; 
while hosts of petitioners in favour of the Bill have read, not the 
Bill, but a statement put forward by its promoters advocating 
compulsory examination and registration in the abstract, without 
any reference to the provisions of the Bill itself. Nearly every 
home member of the three chartered institutions has received a 
lithographed form of petition drawn in favour of the Bill, which, 
in some cases, has been signed under the impression that it was 
issued by the respective institutions. Nearly every medical practi- 
tioner in the country has also received a similar lithographed form, 
with a statement requesting him to sign it on the ground that ‘in 
the majority of cases of enteric fever the illness or death could 
have been prevented—it being caused by bad water, faulty drain- 
age, or imperfect construction.’ But he has not been told that 
the vast majority of dwelling-houses throughout the length 
and breadth of the land are erected under the superintend- 
ence, not of professional architects, but of men who would 
and could continue their recognised trade, after the passing 
of this Registration Bill, with the same impunity as_ before. 
It is easy to provide, as the Bill does, that after 1889 no man 
shall call himself an architect, engineer, or surveyor, or practice as 
such, unless he is ‘registered.’ But is the House of Commons 
prepared to require every inhabitant of these islands who, after 
1889, proposes to build a house, to employ a registered architect 
to superintend its erection! Fer, if not, the Bill, far from prevent- 
ing, will largely increase, the sale of ready-made designs by co- 
operative stores, limited companies, and universal provisioners, 
which will be carried out, as at present, free of all professional 
control, and with no fear of pains or penalties under Colonel 
Duncan's proposed Act. Indeed, so convinced were the promoters 
of the Bill that if the architectural profession were alone absolutely 
closed some of its work would be at once undertaken by engineers 
and surveyors, that they included the two latter professions in their 
registration scheme.” 


Thus engineers are drawn into this Bill, merely to make 
the scheme of the promoters with regard to the class for 
which they wish to legislate, feasible, and this without 
even consulting the wishes of engineers. 

The impracticable nature of the Bill has drawn forth 
a protest from Major-General C. E. Luard, R.E., and in a 
memorandum of objection which he sent to Colonel 
Duncan, M.P., who introduced the Bill, he points out that, 
“The Egis of Registration by Act of Parliament should 
not be spread over those whoare incompetent, and,so far as 
registration goes, it would be better for the public weal that 
the work of ascertaining who are and who are not qualified 
to practise as engineers, architects,and surveyors should be 
undertaken by the councils of the leading men of those 
three professions than be merged into one general council,” 
andafter commenting onseveral parts of the Bill, concludes : 
“ But, after all, even if this Registration Bill were passed 
through the Legislature, and became the law of the land, 
it would, so far as the public health is concerned, be of 
no real value, for it does not include those persons who 
are chiefly responsible for insanitary houses, viz., the jerry 
builders, who do not usually style themselves engineers, 
architects, or surveyors. If registration by Act of Par- 
liament is supposed to be a measure of such considerable 
virtue, let it be extended both downwards and upwards 
—downwards to the jerry builders, the plumbers, and so 
on, and upwards to the members of the Legislature who 
have to pass the Acts relating to health, with qualifying 
examinations for all alike.” 

In a letter in which Colonel Duncan acknowledges his 
receipt and perusal of Major-General Luard’s objections, 
Colonel Duncan shows his complete ignorance of the 
work of the Royal Institute of British Architects and of 
the Institution of Civil Engineers; and yet he takes upon 
himself the work of the mover of the Bill. He says: 
“It appears tome a matter of regret that the old Insti- 
tutes to which you refer did not take up the question of 
registration themselves years ago. But as they did not, 
it seems very hard that they should stand in the way of 
others who are endeavouring to remedy their neglect.” 
This is very like insult with reference to the work of 
either of the Institutions referretl to, and Major-General 
Luard, in reply, says:—“ I feel sure the three Institu- 
tions referred to cannot properly be charged with neglect- 
ing the interests of the public, as the Royal Charters 
which have recently been given to them are in recogni- 
tion of their efforts in that particular direction. They 
are very well able to stand up for themselves without my 
small modicum of help, and I think that, though your 
Bill may not pass, the ventilation of the subject in Par- 
liament will be beneficial, not merely to the public, but 
also to the leading Institutions of those three professions.” 

The names attached to the Bill are those of Colonel 
Duncan, Captain Penton, Mr. Murphy, General Golds- 
worthy, and Colonel Makins. Colonel Duncan at least 
has no real knowledge of the subject of the Bill to which his 
name is attached; for, in reply to a long protest addressed 
him by Mr, W. White, F.S.A., he says :—* I have received 
your criticisms on the Architects’ Bill, and will ask for 
explanations. They are difficult for me, as an outsider, 
to reconcile with the extraordinary support which the 
Bill is receiving all over the kingdom.” Yet as an “ out- 
sider” he ventures upon the remarks just quoted about 
neglect of the older Institutes. The Bill was down for a 
second reading on the 11th inst., but it was not reached, 
and it is now down for Tuesday next. 





FORTH BRIDGE RAILWAY. 


THE following is from the twentieth quarterly report of inspection 
by Major-General Hutchinson, R.E., and Major ocala. C.M.G, 
R.E., of the works in progress for the construction of the bridge 
over the river Forth. 

“The works have steadily advanced during the past quarter. 
and the engineers inform us that, at the present rate of progress, 
which they anticipate no difficulty in maintaining, the bridge will 
be completed towards the end of next year. 

** Permanent works —South (ueensferry.- -Main piers: 'The rivet- 
ting of the diagonal struts is now practically complete. The 
standards for the wind fence and about one-third of the flooring 
plates are fixed. On the southern portion of the cantilevers the 
bottom members of the tirst bay are completely built and are 
rivetted for 105ft.; a large portion of the junctions with the bottom 
members of the first ties and second struts is erected and vartially 
rivetted. The vertical webs of the booms of the top pe so and 
the bracing between them are erected for 120ft., fess the temporary 
columns for their support are nearly complete. ‘The whole of the 
tirst ties are built. ‘he yirders of the internal viaduct are con- 
nected to their support at the first vertical ties and are extended 
50ft. beyond the latter, On the northern portion the bottom 
members of the first bay are completely built and are rivetted for 
120ft.; with the exception of the lengths connecting them with the 
tirst ties and second struts, the junctions at their extremities are 
completely erected and the greater portion is rivetted. ‘The first 
bay of wind bracing between the bottom members, and three- 
quarters of the second bay are in place. ‘The vertical webs of the 
booms of the top members and the bracing between them are built 
out for a distance of 120ft., and the temporary columns for their 
support are in place. The whole of the first ties are built. The 
girders of the internal viaduct are extended to the same distance 
as on the southern portion. The rivetted work at South Queens- 
ferry now amounts to about 5770 tons, an addition of about 
890 tons during the quarter. Cantilever and viaduct piers: The 
masonry of the cantilever pier now stands at a level of 165-5ft. 
above U.D., and the centres of the arches of the masonry viaduct 
are in course of erection. 

**Jach Garvie,—Main piers: The junctions at the top of the 
vertical columns are complete, and also the top members. ‘The 
rivetting of the portion ot the diayonal struts between their cross- 
ings and the top junctions has been commenced, and lengths of 
about 20ft. on each side are finished. On the southern portion of 
the cantilevers the bottom members are built out for about Ltft., 
and the first bay of wind bracing between them is rivetted. The 
vertical webs of the booms and the bracing of the top members are 
built out for 40ft.; the tirst ties are built down for dort. The 
erecting platforms have been raised to their full height. The first 
struts are built to the level of 191ft. above O.D. The tirst vertical 
ties, with the bracing between them, and the support to the 
internal viaduct are erected. Almust identical progress has been 
made on the northern portions of the cantilevers as on the southern. 
The total amount of rivetted steel work at Inch Garvie is 6977 tons, 
showing an addition of 1160 tons during the quarter. 

North Queensferry. — Main piers: The rivetting of the diagonal 
struts is now complete. On the southern portion of the cantilevers 
the bottom members of the first bay are completely built and are 
rivetted for 15U0ft.; with the exception of the lengths connecting 
them with the first ties and second struts, the Junctions at their 
extremities are completely erected. The vertical webs of the 
booms and the bracing of the top members are built out for 125ft., 
and the temporary column for their support is in place. the first 
ties have been erected. ‘The first struts are built to the level of 
228ft. above O.D. and are rivetted for 170ft.; the second bay of 
bracing between them is erected as far as the intersection. The 
girders of the internal viaduct have been connected to the support 
at the first vertical ties and extended about 50ft. beyond the latter. 
On the northern portion the amount of work completed is almost 
identical with that on the southern portion, The total quantity of 
rivetted steel work at North Queensferry is about 6352 tons, an 
increase of 975 tons during the quarter. Cantilever and viaduct 
piers: The masonry of the cantilever pier now stands at an average 
height of 172°5tt. above O.D. 

‘* Gfeneral vemarks.—Masonry and concrete: Up to the present 
date 585,000 cubic feet of granite have been delivered, and 569,320 
cubic feet have been set ; and about 111,950 cubic yards of rubble 
masonry and concrete work have been built. Steel work—First 
bays: With the exception of two bays of bracing between No. 1 
struts, the whole of the steel for the bays has been dri‘led and 
titted. Second bays: All the main members, the supports at the 
centre of the bays, the internal viaduct, the bracing between the 
bottom members, about half the junctions, and the trestles at the 
end of the bays, have been drilied. The fitting of the bottom 
junctions, of the bracing between the bottom members, of the 
supports at the centres ot the bays, and of the internal viaduct is 
well advanced. The titting of the top junctions has been com- 
menced. Third bays: With the exception of the struts for the 
Inch Garvie cantilevers, the whole of the main members, as well as 
a large portion of the bottom junctions and of the bracing between 
the bottom members, have been drilled. The fitting of, the bottom 
members has been commenced, Fourth bays: The whole of the 
bottom members and of the main ties and about one-half of the 
struts and top members have been drilled. Fifth bays: The main 
ties are drilled. In all 48,300 tons of steel, an addition of 1560 tons 
since the date of our last report, have been delivered. The weather 
in December was below the averaye, that of January fairly good, 
and in February it was similar to tuat of past years. The greatest 
wind pressures recorded were :— |b. per square foot on the large 
gauge on December 17th, 16 1b. per syuare foot on the small gauge 
on January 5th, 27 lb. per square foot on the small revolving gauge 
on January 5th, 28 1b. per square foot on the small gauge on North 
Queensferry platform on January Sth, The average number of men 
employed per diem during the quarter has been 3000, and the 
number employed on the 27th February was 2940.” 








Tron TRADE WAGEs IN ENGLAND AND ON THE CONTINENT.—A 
remarkable comparison, that might give pause to those who 
declaim against the position of English operatives, is afforded in 
two important documents which have seen the light during the 
past week. ‘The first of these is the Report for 18387 of the Chief 
Inspector of Factories and Workshops. It shows conclusively 
how well off is the operative population of this country. From 
Birmingham—perhaps the most important centre of the engineer- 
ing and metal industries—it is reported that the working man is 
better off in every respect than he was ten years ago. Generally, 
the report indicates that throughout the country workmen, as a 
class, have been more fortunate than their employers; that trade 
depression has decreased the employers’ profits without in the 
same degree affecting the workman’s remuneration. In the 
second document—the Government Blue-book upon the condition 
of the labouring population in Belgium—there is the most com- 
plete contrast to all this, The Belgian officials’ general view is 
that wages have of late years declined. At ironworks near 
Charleroi rollers earned in 1854 2s. 6d., and blast furnace workers 
2s. 2d. per day. In 1873 the respective payments had risen to 
3s. 5$d. and 2s. 94d. The figures have since receded, until in 
1886 the rollers were only earning 2s. 1fd. and the furnacemen 
ls. 94d. This instance 15 illustrative of the general industrial 
tendency in Belgium. What is remarkable is that in the 
majority of cases the reductions have taken place without either 
strikes or special understandings between employer and employed. 
The difference between the position of labour in the iron 


trade of England and the Continent has always been accounted 
one of the most important factors in the severity of Belgian 
competition—how important the Government Blue-book strikingly 
shows, 
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RAILWAY MATTERS. 
TyerE are nearly twenty-five thousand railway carriages 
now lighted, chiefly on the Continent, on Pintsch’s oil gas system. 
Tus Lancashire and Yorkshire Railway Company is 
fitting $41 passenger coaches with Pope's gaslight, and has ordered 
rp <ets of gas plant complete, to produce the requisite gas. 


[rv is reported that the Hull and Barnsley Railway direc- 
tors, ata recent meeting, rejected the proposals of the Midland Rail- 
“ ay! ‘ompany as toa working agreement between both companies. 


Ar the Institution of Civil Engineers on Tuesday evening 
Mr, Tomlinson state? that the lighting of the Metropolitan Railway 
carriages with gas on the Pintsch system paid for itself inthree years. 


Tur Swedish and Norwegian Railway Company has 
this week concluded a further contract with Messrs, Bolckow, 
Vaughan, and Co., for the supply of 6000 tons of steel rails for 
its lines in Sweden and Norway. 

Tur Brooklyn Bridge cable traffic has of late given a 
‘ood deal of trouble, and was again interrupted last week for several 
hours by a breakage of machinery in the engine room, it is stated, 
but fortunately it was not in the busy hours. 

TenpeRS are invited for the construction of nearly 
1200 kilometres of railway in the Republic of Chili, A full state- 
ment of the places to be connected, and of the lengths of the 
several sections, will be found in our advertisement columns. 


Irv is understood that the London and North-Western 
Railway Company have decided to locate their engineering sheds 
at Walsall instead of removing them to Aston, near Birmingham, 
ashad been contemplated. ‘The Walsall Town Council memorialised 
the company to take this course, 

Tux first train on the King’s County Elevated Railway, 
Brooklyn, N. Y., was runover the line from Classon Avenue to Fulton 
ferry, on March 24th. The road will probably be opened for traffic 
in May. Engines and rolling stock have also been put on the tracks 
of the Union Elevated Railway, in Brooklyn, and the Myrtle Avenue 
division will probably be opened soon. 

A PASSENGER train running on the Chicago, Milwaukee, 
and St. Paul Railroad, near New Hampton, Northern lowa, on the 
hth inst., before daylight, fell through a bridge into a torrent 
which had undermined the supports of the structure. Three 
coaches went into the torrent, which rushed through them with 
such force that the work of rescue was most difficult. Twelve 
persons were killed and thirty injured, 

Tur new railway between Barking and Pitsea, on the 
London, Tilbury, and Southend Railway, will be opened next 
month. It shortens the distance between London and Southend 
by about one-fifth. It morever opens up a new district of South 
Essex, hitherto quite untouched by railways. The greater part of 
the new line is already in work, though the junction is not yet 
complete, and the stations of Dagenham, Hornchurch, Upminster, 
and East Horndon open up communications with those localities 
and also with Great Warley, Langdon, Ockendon, and Bulphan. 

A BRANCH is projected from Hornchurch to Romford, 
through which the Great Eastern runs, and from Upminster to 
Grays Thurrock. This line, going from south to north, will give 
direct communication from Gravesend and Tilbury to the Great 
Eastern system near Romford. While’the new line from Barking 
to Pitsea will have the double effect of giving increased facilities 
for the Southend traffic and opening up new residential localities, 
the line across from Grays Thurrock will be a fresh addition to the 
Tilbury communications, bringing that port into more direct com- 
munication with the eastern part of England than hitherto has been 
possible. 

Tue Under-Sheriff of York and a jury sat at Sheffield 
on Friday and Saturday last, to assess damages in respect of the 
accident at Hexthorpe, near Doncaster, last year. To a girl, aged 
twenty-four, who was the only person saved in the compartment 
she occupied—her mother being killed at her side—the jury gave 
£550. Five children, whose father and mother were killed 
claimed, through the executor of the deceased ; the jury awarded 
the orphans a sum sufficient to secure each child 10s. a week for 
life. This represented an award against the company of nearly 
£2500. The sum originally claimed was £5000—the railway com- 
pany, Manchester, Sheffield, and Lincolnshire—offered £1700. 


Tue Southern railway companies spent last year alto- 
gether a sum of £45,000 in the various forms of legal, Parliamentary 
and conveyancing charges. The largest proportion of the amount 
was spent by the South-Eastern—namely, £28,000, the Brighton 
spent £11,000, and the Chatham £5000, Out of the £28,000 spent 
by the South-Eastern, £17,000 was charged against capital, and 
£11,000 against revenue. If the South-Eastern adds much more 
to capital in this way it will soon be proved that litigation is not a 
reproductive expenditure. The Brighton Company charged to 
revenue double that charged to capital, while in the case of the 
Chatham Railway the whole of the £5000 was charged to revenue. 

Tue following are given as railway signals in use in 
the United States.— One pull of the bell-cord signifies ‘‘ stop.” Two 
pulls mean ‘“goahead.” Three pulls mean “back up.” One 
whistle signifies ‘‘down brakes.” Two whistles signify ‘‘ off 
brakes.” Three whistles mean ‘‘ back up.” Continued whistles 
indicate ‘‘danger.” Short rapid whistles, ‘‘a cattle alarm.” A 
sweeping parting of the hands on a level with the eyes means ‘‘ go 
ahead.” A slowly sweeping meeting of the hands over the head 
signifies ‘‘ back slowly.” A downward motion of the hands, with 
extended arms, signifies ‘‘stop.” A beckoning motion with one 
hand indicates ‘‘ back.” A red flag waved up the track indicates 
“danger.” <A red flag by the roadside means ‘‘ danger ahead.” 
A red flag carried on a locomotive signifies ‘‘an engine following.” 
A red flag raised at a station means ‘“‘stop.” A lantern swung at 
right angles across the track means ‘‘stop.’’ A lantern raised and 
lowered vertically is a signal to ‘‘start.” A lantern swung ina 
circle signifies ‘‘ back the train.” 


A recent shocking railway catastrophe in America is 
thus described by the American Knyineering News :—‘ A through 
express train on the Savannah, Florida, and Western Railway was 
wrecked by derailment on a trestle at 9.40 a.m. of March 17th, 
when crossing the trestle approach to Hurricane Creek, causing 
twenty-three deaths and about thirty-five injuries, making it the 
worst accident by far since the Chatsworth disaster, August 10th, 
1887. An equally terrible destruction of life by fire was narrowly 
escaped by the presence of mind of the engineer, who left his 
fireman to run ahead with the engine, and himself extinguished 
the starting flames. The trestle is about 1500ft. long, and is at 
the foot of a grade. Where the train fell it is about 25ft. high. 
Two-thirds of the trestle fell with the cars, and on the part left 
standing the cross-ties are all cut into splinters by the derailed 
wheels, The marks of broken axles dragging on the roadbed and 
trestle show for several hundred yards, The cars also were all 
splintered to pieces. The train consisted of a baggage and smoking 
car, day coach, two sleepers, and a private car. The leading car 
was derailed first, and the reports make it clear that it was derailed 
some distance before reaching the trestle, and had not wandered 
very far from the track when it struck the trestle, by which time 
several other cars were derailed. The lack of any proper system 
of guard rails and re-railing frogs at the end of the trestle pre- 
vented this harm being in any degree rectified, and the wretched 
floor system of the bridge did the rest of it. Asis but too common 
in the South—and the North too, for that matter—the trestle had 
only the ordinary short ties—sleepers—and no guard-rails, and was 
not very securely braced nor solidly constructed. Hence there was 
no hope for the train, once off the track.” 





NOTES AND MEMORANDA. 


Trevituick, the pioneer in the use of high-pressure 
steam, was born 117 years ago to-day, and Bramah was born on 
this day 139 years ago. 


On January Ist, 1885, the last census, the Japanese 
Empire had a population of 37,868,987, or an average of 257 
inhabitants to each square mile. 


Ar a recent meeting of the Royal Society, Edinburgh, a 
preliminary note on the duration of impact, by Prof. Tait, was 
communicated. When a wooden block weighing 10 1b. fell through 
a height of 18}in. on a rounded lump of gutta-percha, the time 
of impact was 0°00] sec., and the co-efficient of restitution was 

Ae 


“20. 


Tur deaths registered during the week ending the 31st 
ult. in twenty-eight great towns of England and Wales correspond 
to the annual rate of 21'5 per 1000 of their aggregate population, 
which is estimated at 9,398,273 persons in the middle of this year. 
The six healthiest towns were Birkenhead, Birmingham, Brighton, 
Bristol, Cardiff, and Hull. 


At a meeting of the Royal Society of Scotland recently 
a preliminary note by Prof. Tait on the compressibility of glass at 
different temperatures was read. The glass experimented upon 
was ordinary lead glass. At 8 deg. C. the compressibility per 
atmosphere 1s 0°0000027, and increases by 0:00000002 per degree 
Centigrade of rise of temperature. 


A very good imitation of black walnut may, it is said 
be manufactured from poor pine, the quality and appearance of the 
article being such as to escape detection, except upon very close 
examination. ‘l'o accomplish this, one part of walnut peel extract 
is mixed with six parts of water, and with this solution the wood is 
coated. When the material is half dry, a solution of bichromate 
of potash, with water, is rubbed on it, and the imitation walnut is 
ready for use. 


AGALITH is described as a new weighting material for 
paper manufacture. It is found in large quantities in the United 
htates of America, It isa hydrated magnesium silicate contairing 
small quantities of iron fe alumina, resembling asbestos in its 
composition. In colour it is white, with a greenish tinge; it has a 
sp. gr. of 2°2—2°5, and can be readily ground up. Used for weight- 
ing paper, it produces an excellent result, whilst the mechanical 
loss of paper and of weighting material is extremely small. 


In London during the week ending the 31st ult., 2492 
births and 1668 deaths were registered. Allowing for the increase 
of population, the births were 318, and the deaths 244, below the 
average numbers in the corresponding weeks of the last ten years. 
The annual death-rate per 1000 from all causes, which had been 23°0 
19°5, and 20:2 in the three preceding weeks, was last week 20°3. 
During the thirteen weeks of the last quarter the death-rate aver- 
aged 22°0 per 1000, and was 1°7 below the mean rate in the corre- 
sponding periods of the ten years 1878-87. 


WuiLe studying the laws of dissolution of salts, M. 
Umoff came to the following correlation, which, Natuie says, seems 
not to have been yet remarked, and which he communicated in a 
paperin the ‘‘ Memoirs” of the Odessa Society of Naturalists(vol. xii. 
1). For potassium chloride, bromide, and iodide, as also for 
natrium iodide, the weights of salt necessary to saturate a given 
amount of water at 100 C. are proportionate to the cubes of densities 
of the respective anhydride salts; while for sodium chloride the 
same law is true with regard to the saturation-weights of water at 
Odeg. The saturation-weights of potassium chloride and natrium 
iodide at 100 deg. being the double of what they are at zero, they 
belong simultaneously to both groups. 


In some recent estimates of the relative densities of 
hydrogen and oxygen, given, as provisional, by Lord Rayleigh, 
the apparent weight of the hydrogen is taken at 0°15504, so 
that the real weight is 0°15860. The weight of the same volume 
of oxygen under the same conditions is 2°5186 + 0°0006 = 
25192. The ratio of these numbers is 15°884. The ratio of densi- 
ties found by Regnault was 15°964. In order to interpret the result 
as a ratio of atomic weights, we need to know accurately the ratio 
of atomic volumes. The number given as most probable by Mr. 
Scott, in May, 1887, was 1-994, but his more recent experiments 
under improved conditions give 19965. Combining this with the 
ratio of densities, we obtain as the ratio of atomic weights:— 
2 x 15°884 + 19905 = 15°912. The ratio obtained by Prof. Cooke 
is 15953. 

In the Annales du Bureau Central Metéorologique of 
Paris for 1885, vol. i., M. Renou has discussed the rainfall of Paris 
for the last 200 years. The observations were begun in 1688 by 
Lahire. At that time the Observatory was outside Paris, some dis- 
tance to the south, but it is now in the midst of a district surrounded 
by high buildings. The rainfall seems to have undergone some 
changes in this long period. At the time of Lahire there wasa 
marked maximum in July; now there are two less marked maxima 
in June and September. The number of rainy days amounts on 
an average to 169, Snow occurs very irregularly, but it is never 
entirely absent in any winter. The heaviest rainfall in a short 
period was on the 9th of September, 1865, which yielded over 2in. 
on the terrace of the Observatory in 2} hours; the gauge on the 
ground overtlowed. 


From the report of Mr. Cautley, the Acting-Consul at 
Trieste on the forests of Austria, just issued by the Foreign-office, it 
would appear that Austria has, perhaps, a larger proportion of forest 
in comparison with its area than has any othercountry. The woods 
cover about 3,500,000 acres, of which 80 per cent. is timber forest, 
and the remainder of young growth. The government and the 
large landowners own 69 per cent. of the total forest area, the 
parish authorities 20 per cent., the clergy 54 per cent., and peasants 
about 14 per cent. The forests are, in fact, the principal source of 
wealth to Austria ; and calculating the cubic contents of all the 
timber, and reckoning each cubic foot at nine-tenths of a penny, 
the wealth of the whole country in this respect may be set down at 
close on £40,000,000 sterling. The yearly increase in the value of 
the forests is said to be over half a million sterling. 


A work, which has been watched with great interest 
by engineers and geologists for some time past, has just been 
brought to a successful termination by the completion of an 
Artesian well, 1106ft. deep, at Messrs, F. Everitt and Company’s— 
late Isaac Bate and Company—brewery, King’s Heath, near Birm- 
ingham. No deep boring having been made in the locality, 
nothing but a rough estimate of the depth of the Keuper marl 
formation could be obtained, and the result has proved the thick- 
ness to be very much greater than was anticipated, for, besides 
d6ft. of drift, no less than 547ft. of Keuper marl and gypsum have 
been penetrated. Under this came 326ft. of the Keuper sand- 
stone series, and below this a further 177ft. were bored into the 
variegated sandstone, from the bottom, 100ft., of which a good 
supply of exceedingly pure water has been obtained, and this rises 
to within 175ft. of the surface, the site being 495 above O.D. A 
deep well pump has been fixed down the bore-tube, which delivers 
into a receiver 20ft. below surface ; and a second pump, worked off 
the same crank-shaft, raises the water to the top of the brewery, a 
further 60ft. In order to fix an adequate-sized deep well pump it 
was decided to cut off and withdraw the innermost lining pipe at a 
point some 427ft. below surface; and so effective was the means 
devised for that purpose that the whole operation of lowering the 
tool, cutting off the pipe, and withdrawing the tool, was accom- 
plished in two hours. The end of the tube, when withdrawn, 
presented a clean cut, as though done in the lathe. The 
— has been carried out by Messrs. LeGrand and Sutcliffe, of 

ndon, 





MISCELLANEA. 


Tue proposed harbour of refuge for the Goodwin Sands 
is again to the fore. It is proposed to construct a harbour in an 
indentation of the land near Pegwell Bay. 


Rapip progress is being made with the works of the new 
dock at Adrossan, which is expected to be ready for the increased 
minerai traffic that will result upon the completion of the Lanark- 
shire and Ayrshire Railway. : 


Tue first section of the annexes of the Melbourne 
Exhibition, covering about four acres, has been handed over by the 
contractors to the Executive Commissioners, and the exhibits from 
the Adelaide Jubilee Exhibition have been stored there. 


Tue next meeting of the Institution of Mechanical 
Engineers takes place in London on the 3rd and 4th of May.. The 
annual dinner will be on Friday, the 4th. The report on friction 
of a collar bearing will be read, and a description of the emery 
testing machine by Mr. H. R. Towne. A supplementary paper on 
‘** Petroleum Refuse as Fuel for Locomotives” will be read by Mr, 
T. Urquhart. 


Ir is observed that the Merchandise Marks Act is 
inflicting severe injury on Belgian manufactures, as it has put en 
end to the practice of marking goods of belgian origin as having 
been manutactured in England. The Belgian Chambers of Con.- 
merce are considering the subject. Only one remedy, however, 
exists, and that is to mark and sell the Belgian articles as of 
Belgian manufacture. 


Me. E. M. Eaton, the general manager of the Sheffield 
Corporation Waterworks, has informed the Water Committee that 
the total volume of water in store had increased on March 24th to 
about 1780 million gallons, the storage reservoirs being thus about 
three-quarters full. It is proposed to complete Damfiash reservoir 
at a cost of £16,440, and extend the Oaking Clough catch-water 
drain at a cost of £11,550. 

WE are asked to state that a conference on technical 
instruction for tin, iron, and zinc plate workers, coppersmiths, and 
others—the sixth of the series—will be held at the Finsbury Tech- 
nical College, Leonard-street, City-road, E.C., on Wednesday, 
April 18th, at 7.30 p.m. The discussion will be opened by 
Mr. C. T. Millis, M. Inst. M.E., superintendent of the trade 
classes of the college. The chair will be taken by Mr. Hodgson 
Pratt. 


A PROPOSAL to construct a ship canal between Sheffield 
and the Trent, or one for vessels of burden for about 500 tons, from 
Sheffield is bemg discussed. In the last Session of Parliament a 
Bill was passed tor the improvement of the Trent navigation, so as 
to render that river navigable for vessels of heavy burden. This 
isso far favourable to the scheme mentioned that it will only 
require the district between Sheffield and the Trent to be opened 
by canal. 

THE first pipe for the Lucknow artesian well is to be 
placed early this month. Judian Engineering says: ‘‘ This is the 
mode in which the municipality atter much deliberation has 
resolved to spend its savings, and if the venture prove successful it 
could not be better spent. Due care has been taken that the 
failure that occurred at another station shall not occur here. The 
best French and American authorities have been consulted.” Why 
not English? 


CanapbA, having already expended 50,000,000 dols. in 
canal construction, now proposes to spend 12,000,000 dols. in securing 
14ft. draught from Lake Superior to the sea. The Parliament at 
Ottawa is now asked to appropriate 3,127,000 dols., of which sum 
997,000 dols. would be used to commence a Canadian canal at Sault 
Ste. Marie. The sum of 1,500,000 is to be used in deepening the 
St. Lawrence canals to l4ft. It is claimed with some show of 
reason that, failing these improvements on the lower canals, the 
deepening of the Welland and Lachine canals has been an aid to 
American rather than Canadian transportation interests. 


Awmost all parts of inland Australia have suffered so 
much from want of water supply, that it is pleasing to tind that the 
artesian system is rapidly securing water in places in New South 
Wales that have hitherto been unproductive by reason of their arid 
character. TheGovernmentand people generally will benetit largely 
by the increased value which will attach to the land thus irrigated. 
A very prolific supply was struck the other day at a depth of 181ft. 
at Wanaring, the water rising to the surface at the rate of 74,000 
gallonsa day. The value of such a fructifying element as this can 
scarcely be over-estimat.d. In the neighbourhood, and for miles 
around, the people were quite jubilant at the discovery. With the 
sun at 100 deg. in the shade, this may perhaps be the more readily 
understood. 


TueEs.s. Fulford, which has been built by Messrs. Raylton, 
Dixon and Co., for J. M. Lennard and Sons, of Middlesbrough, 
took her trial trip on Saturday. Her leading particulars are :— 
Length over all, 267ft.; breadth, 36ft.; depth, 19ft. Gin. moulded ; 
having a deadweight capacity of 2500 tons; double bottom for 
water ballast throughout; direct steam windlass; four steam 
winches; and all the latest improvements for rapid loading and dis- 
charging of cargo. She is built on the well-deck type, but with a 
long bridge extending to foremast. Her engines, which are by 
Messrs. Blair and Co., of Stockton, are on the triple expansion 
principle, having cylinders 20, 33, and 54 by 36, and during the 
trip worked most satisfactorily, a speed of 94 knots being attained. 
On the completion of the trial she proceeded on her voyage. 


On the 27th ult., Messrs. Oswald Mordaunt and Co. 
launched the Romulus, complete with steam up ready for sea, and 
the second of twoscrew steam fishing vessels built for Mr. F. W. Ley- 
bourne Popham, of Hungerford. ‘I'he dimensions are as follows:— 
Length, 144ft.; breadth, 22ft.; depth, 1lft. 34in. The vessel has 
a long raised quarterdeck extending past the forward engine-room 
bulkhead, turtle back forecastle fitted with steam windlass, crane, 
and breakwater. There is a large deckhouse, forming entrance to 
saloon and state rooms at fore end of quarterdeck. Accommoda- 
tion for captain, officer, and engineers is provided under quarter 
deck aft, the crew being berthed in sunk forecastle. The vessel 
is ketch rigged, and classed at Lloyd’s 100Al. After the launch 
the vessel steamed away on her trial trip. The engines, by the 
same firm, are of triple expansion type, cylinders 12}in., 19in., and 
8ljin. diameter, with a stroke of 24in., Joy’s valve gear being fitted 
to each cylinder. A large steel boiler is used, constructed for a 
working pressure of 1581b. per square inch. 


A GREAT sensation was made at Newcastle-ou-Tyne on 
Saturday last, when the new war-ship Victoria was slowly towed from 
Elswick, down the river, and out to sea, by seven steam-tugs. The 
river banks were lined with people on both sides at all the more 
important centres of population. The voyage was accomplished 
without any hitch. At the Swing Bridge there were very few inches 
to spare in the width of the opening, and at one time fenders 
had to be used to soften down a slight collision. In crossing 
the bar, thanks to the work of the Tyne Commissioners, there was 
plenty of depth of water, notwithstanding the heavy draught of 
the enormous vessel. On reaching the open sea several hours 
elapsed while the compasses were being adjusted, and then the 
vessel, propelled by her own engines, was quickly out of sight. On 
Monday she arrived at Sheerness, and was taken in charge by the 
Medway Steam Reserve authorities. Some time will elapse before 
she is fit for active service, but no efforts will be spared to finish 
her as soon as possible. Her cost to the country will be over 
£800,000. If she had been made at any of the Government dock- 
yards instead of by contract, it is probable she would have cost a 
great deal more. 
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HYDRAULIC 





HYDRAULIC DUPLEX PRESSURE PUMP. 





THE accompanying illustration represents a hydraulic pres- 
sure pump made by Messrs. Tangyes, Cornwall Works, Bir- 
mingham, used for baling purposes. The cylinders are cast iron, 
16in. diameter, suitable for a stroke of 15in. The valve chests 
are cast with the cylinders, and also strong lugs for bolting 
them together. The cylinders are parallel to each other and 
connected by strong wrought iron stays to the pumps, which 
are double-acting, having brass-cased rams 3}in. diameter. The 
crossheads of the rams are connected to the engine crosshead by 
steel rods; the outer end carried in a guide cast on the body of 
the pump. The slide 
valve of each cylinder 
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TORPEDO BOAT FOR THE CHINESE NAVY. 





Tue torpedo boat we illustrate below represents probably the 
most useful type and size of such craft suitable for coast defence 
which has been hitherto constructed, it being capable of safely 
withstanding any weather and carrying a powerful armament. 
Smaller dimensions would not secure the needful seaworthiness 
and accommodation to make it suitable for remaining at sea for 
a lengthened period, and larger dimensions would unnecessarily 
augment the cost and increase the area exposed to an enemy’s 
fire. This vessel was built by Messrs. Yarrow and Co., for 





is worked in the usual [ 
duplex manner, i.e., 
each cylinder works the 
slide valve of the other 
cylinder; but in this 
arrangement their are 
no pins to wear or get 
slack. The slip in the 
valve spindle necessary 1 
to obtain the pause at = 
each end of the stroke 
is given in the valve 
spindle outside the 
steam chest, as shown 
in the illustration. The 
levers are worked by a 
sliding block fitted 
with a gun-metal bush 
in halves having a ad- 
justable cotter. Each 
pump has a separate 
valve - box containing 
strong gun-metal suc- 
tionand delivery valves, 
and they are so 
a-ranged that they can 
be removed without 
interfering with the 
others. The valves can 
all be got at easily by 
removing the topcovers, 
the joints of which are 
made with leather. The 
pumps work up to a 
pressure of 1700 lb. per 
square inch, and de- 
liver into an intensifier, 
which increases the 
pressure up to 2} tons per square inch. This pump is used 
tor baling Manchester goods, and it very often happens that all 
the presses are thrown off at once. With the high steam pres- 
sure used, viz., 1101b. per square inch, it is therefore necessary 
to have a regulating governor, so that when the pressure 
gets up beyond its proper degree it shall act on this governor 
and close the steam valve. This governor is shown fixed on 
the stop valve in our illustration. A pint size sight-feed 
lubricator is attached to the steam pipe for oiling the cylinders. 
.As it is important for economy of steam that the piston shall 
travel its full stroke and yet not touch the ends, each cylinder 
is fitted with two by-passes, one for each end; these can be 
adjusted with the greatest nicety, so as to give the exact com- 
pression required. Messrs. Tangyes have now several pumps 
of this class on order; they are fitting them with cast iron 
base plates, connecting both engines and pumps. 
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speed obtained, she is a comparatively full-lined boat, and can 
consequently carry a proportionately large supply of coal, stores, 
and armament, and possesses the most necessary quality of 
stability in a high degree. She is 128ft. long by 13ft. beam, and 
her displacement on the official trial was a trifle over 70 tons. She 
is divided by nine water-tight bulkheads into ten compart 
ments; each compartment, except those at the extreme ends, has 
its own hand pump and a steam ejector varying in power of 
delivery from forty to eighty tons of water per hour, There is one 
large builer, of the locomotive type, with a copper fire-box and 
brass tubes, constructed in accordance with the builder's most 
recent practice, and this is protected by coal bunkers on either 
side and also at the 
end. 








Messrs. Birch and Co., in accordance with a contract between 
them and the Chinese Government. 
petent naval authorities at the present time seems to be that 
the limit in size for torpedo boats properly so called, is that of 
the vessel we illustrate, and in support of this it may be 
mentioned that all the fifty torpedo boats lately built for the 
British Government were of the same dimensions, although in 
speed very far inferior, excepting only No. 79, which was the 
first of this type constructed, 

Recent advices have been received that this little vessel has 
most successfully made the voyage out to China with the rest 
of the fleet, notwithstanding that she encountered, at times, 
the very worst possible weather. We must congratulate the 


builders on having scored another success by combining in one 
vessel so great a speed with ample strength to withstand the 
Notwithstanding the high 


strains to which she was subjected. 


TORPEDO BOAT FOR THE IMPERIAL CHINESE NAVY.—MESSRS. YARROW AND CO., ENGINEERS. 


The opinion of many com- | 


Theenginesare on the 
triple expansion prin- 
ciple, with three cranks 
and link motions, the 
air and feed pumps 
being worked by the 
main engines in such 
a manner as to make 
them very accessible 
for examination. There 
is a large surface con- 
denser, and provision is 
made for very perfect 
condensation by secur- 
ing an exceptionally 
large amount of circu- 
lating water. Forced 
draught is of course 
adopted, and there is 
the usual fan and en- 
gine for the purpose. 
The crew and petty 
officers have their quar- 
ters forward under a 
roomy turtle deck, and 
abaft this, but forward 
of the boiler, is the 
cooking compartment 
and galley. In theatter 
part of the boat are the 
quarters for the officers, 
consisting of two pri- 
vate sleeping cabins, a 
large handsomely fitted 
saloon, and a pantry; 
also in a _ separate 
compartment a lava- 
tory and other need- 
ful fittings. Quite aft there are store rooms. Steam steer- 
ing gear is provided in the conning tower which forms 
the termination of the turtle deck forward of the funnel. 
The boat can also be steered from aft, as there is a separate 
wheel and gear for that purpose, fitted specially for the voyage 
out. The armament is a heavy one, consisting of a pair 
of torpedo tubes built into the bows underneath the turtle deck 
for direct ahead fire, and a single torpedo tube revolving onaturn- 
table aft, which will discharge on either side and at any required 
angle. There are three rapid-firing guns, one of which is mounted 
on the topof the steering orconning tower,and besides these there 
are four Gatling six-barrelled guns on stands on the after part of 
the deck. The boat is lighted by electricity throughout ; incan- 
descent lamps being used,and a powerful search light ona travers- 
ing carriage is mounted amidships. The dynamo to supply the 
various lamps is driven by a Parson’s high-speed engine, and is 
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placed in the engine-room, where also is the air compressor for 
charging the torpedoes, On the official trial in the Lower Hope 
below Gravesend, under the superintendence of Admiral Lang 
of the Chinese Navy, a mean speed was obtained during six runs, 
three with and three against tide, of 23°882 knots, and ona 
subsequent two hours’ trial] 22°94 knots. She had her armament 
on board and was in average sea-going trim. After the speed 
trials had been made, the mancauvring powers were tested, circles 
being made to port and starboard having diameters of about 
twice the length of the vessel ; the steering qualities equalling 
those of the No, 79 of the British Navy, which was lately built 
on a similar model by the same firm. Admiral Lang, in referring 
to the voyage out, reports that “during the storm, when the 
cruisers were shipping water over the waist in tons, she rode | 
over everything most beautifully, and never shipped more than 
heavy spray. However, she gave me a very anxious time of it. | 
Everyone who saw her must have great confidence in herstrength, 
as I found on arrival that she had not strained in the least, and 
had not leaked a drop of water.” 





LARGE DOUBLE PLANING MACHINE. 

THE accompanying illustration shows a double table planing 
machine made for Pembroke Dockyard by Messrs. Hethering- | 
ton and Co., of Manchester. This machine is so arranged that 
the tables can be worked together to plane an object 15ft. long 
by 12ft. Gin. wide and 8ft. high, or the tables can be worked 
independently when dealing with smaller objects. The bed is 
made in halves jointed longitudinally and secured by bolts and 
tongued grooves, each portion of the bed carrying a table working 
on two broad vee slides, with self-acting roller lubricators, The 
tables are traversed by coarse pitched steel screws and long gun- 
metal nuts, provision being at re for taking up the wear, The 
driving is by open and cross belts, with improved striking gear, 
by which the belts only move their own width, thereby saving | 
wear and tear. Each table is driven independe ntly by separate 
pulleys, bevel wheels, and cross shaft, with a coupling on the 
cross shaft by which the two driving motions can be connected 
for running the tables together. The cross slide has three tool 
boxes, each having independent self-acting motions worked from | 
either end, the cross slide being long enough to allow of the | 
centre tool box having a clear traverse the full width of the 
machine. The cross slide is raised and lowered by power, 
pulleys being carried by a fixing attached to the centre of the 
stay between the uprights ; the pulleys are driven by open and 
cross belts controlled by hand, chain, and wheel at the front of 
the machine. When using the tables independently, the tumblers 
actuating the self-acting “and strap shifting motions can be dis- 
connected by means of sliding wheels, and a shaft passing 
through the bed to the front side of the machine. The principal 
dimensions of the machine are as follows :—Length of bed, 
23ft. 9in., width of bed, 12ft. Zin. ; length of tables, inside | 
dishes, 15ft.; width, aft, llin,; height of uprights, 12ft. 6in.; | 


3 


base, 7ft. 3in.; and length “of cross slide, 18ft. Sin. 
weight of the machine is 51 tons. 


The total 








THE TIMMS JOURNAL BOX. 





THE accompanying illustration represents an improved form of 
journal box that has been, according to the (VS. Railroad Gazette, 
used successfully on both freight and passenger service during the 
last three years. It is claimed that it secures the highest conditions 
favourable to economic results in the use of oil and waste, metal 
bearings and axle journals, 

The three elements in its construction that accomplish these 
results are dust-guard, end stop, and close lid. 

The dust-guard is made of sycamore wood, and is either in one or 
two parts; either as a whole, or in two parts by being cut across at 














middle of the opening through which the axle passes. It has three 
plane surfaces-—two upon the side towards the chamber of the box, 
forming two inclined planes, rising at the middle to the height of 
lin. from the third plane, next to the wheel. These inclined planes 
serve to carry the oil upon axle back towards the centre of the box ; 
and it is claimed that no oil will run out upon the road or upon the 
wheels when the car is in motion, and unless the box is filled to 
overflowing no oil will ever be wasted by the use of the box, and 


| that no dust or sand cau enter the box. 


The end stop provides against an undue lateral motion of the 
axle when in motion. Its service is similar to that of the Bissel 
wedge used on the Pullman cars. The Timms, however, covers the 


entire end of the axle, while the Bissel wedge covers not quite half | 


of the end of the axle, and consequently presents less bearing 
surface, and it is claimed is more liable to cut and heat. 


Po 
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The end stop is made of gray iron, faced or chilled or brass lined 
on the inner part which comes in contact with the end of the axle. 
The end stop is made separate from the key, and is held in place 
by the lug in the top of the box, which holds the common key in 
place. The key also helps to hold the end stop in place, and it can 
only be removed when the box is jacked up to relieve it of the 
weight of the car. 

The lid fits closely, and it is claimed that it is free from looseness, 
jar and rattle, and secures the chambers of the box from dust and 
sand. The spring in the lid which serves to close it has a direct 
pressure from the lug on the top of the box where the lid is hinged 
to the lower part of the lid, which is consequently held tightest 
when closed. No clamp is required to place the lid in position or 
remove it. The lid is not planed or filed. 

The following figures as to the performance of this box are 
extracted from testimonials : 


Miles per Loss of brass 


Journal 





Railroad. Service. gallon of per car por jai 

oil per car, 1U00 miles. pews 
Cincinnati, Wash., ) Daiia i 44: te - .- M.C.B. 
& Baltimore. , _ ‘ 1728 .. Under 2 oz. .. Timms. 
Pittsburgh, Cin. ad » Cai if ei = 22 @. .. SCR 
St. Louis, eee » OS oz .. Timms 

Cincinnati, Was ‘ie . 

& Baltimore... .. ~- - $000 ‘i » 16 oz .. Timms, 
. se “a » 69502. .. M.C.B. 
Ditto aa 4 .. Tender t as ys . 28402, .. Timms. 








NAVAL ENGINEER APPOINTMENTS. —The following appointments 
have been made at the Admiralty :—William J. Abbott, chief 
engineer, to the Buzzard, and William P. Chapman, assistant 
engineer, to the Buzzard, both to date April 5th; Robert Burridge, 
staff engineer, to the Aurora; Stephen B. Williams, staff engineer, 
to the Tamar, to date April 20th; Richard T. Rundle, chief 
engineer, to the Hecate, to date April 20th; William C. “Esp comin 
chief engineer, to the Excellent, additional; John W. Agnew, 
engineer, to the Asia, all to date April 7th; and Willinan H. W. 
Stewart, acting assistant engineer, to the Tamar, to date April 
20th. 





INSTITUTION OF CIVIL ENGINEERS.—The members of the Birming- 
ham Association of Students in connection with this Institution held 
a meeting at the Collonade Hotel, on Monday evening, the 9th 
inst., Mr. E. Pritchard, M. Inst. C.E., in the chair. A paper was 
read by Mr. J. E. Willcox, Assoc, M. Inst. C.E., upon ‘‘ House 
Sanitation.” In his paper Mr. Willcox pointed out the require- 
ments laid down by the Local Government Board in connection 
with the subject, the methods which ought to be adopted for the 
prevention of dampness of the soil on which houses are built, the 
disposal of waste water and other refuse by means of house drain- 
age, the provision to be made for their ventilation, the proper 
fittings and material to be used and general method of construc- 
tion, and the means adopted for testing such drains, He also 
dealt with the drainage of cottage property and disposal of sewage 
from large country houses or isolated dwellings by means of sub- 
surface irrigatiou. The paper was illustrated by a large number of 
detail drawings and a series illustrating the usual detects found in 
connection with house drainage. An ‘interesting discussion took 
place after the reading of the paper, in which Dr. Bostock Hill and 
Mr. R. Godfrey took part, and a vote of thanks was passed to Mr. 
Willcox for his paper, 
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AN INVESTIGATION INTO THE INTERNAL 
STRESSES OCCURRING IN CAST IRON AND 
STEEL. 

By GENERAL NICHOLAS KALAKOUTSKY, 
No, X. 
Inve stigation to th ‘aternal stresses on steel projectiles. 


With the development and improvement in the manu- 
facture of armour plates a demand has arisen for pro- 
jectiles with greater penetrating power. The question of 
how best to manufacture such projectiles has engaged the 
special attention of many private works. Shell made of 
chilled cast iron when fired at iron plates, at right angles 
to their surfaces, gave results which at the time were 
considered satisfactory. But as soon as it was realised 
that in actual warfare a shot would rarely strike ina 
direction normal to the plate, the conditions of trial—by 
firing—became necessarily altered. Experiments con- 
ducted by the ordnance departments in different countries 
showed that chilled cast iron shell did not give satisfactory 





results when striking at an angle, and therefore they were 
superseded at first by unforged cast steel shell, and finally 
by shell made of cast steel both forged and hardened. 
But hardly had a few firms succeeded in the manufacture 
of steel shell giving satisfactory results when fired at iron 
plates at an angle, when compound steel plates appeared, 
and these, it proved, required for their penetration a yet 
more perfect projectile; but the best type, which shall 
satisfy all the conditions now exacted of penetration at 
right angles and at given angles to the plate, is not as yet 
completely worked cut. Theoretically speaking, the best 
projectile will be that which on striking a plate of what- 
ever thickness not only remains unbroken, but is not even 
distorted, and consequently its total energy is expended 
in destroying or penetrating the plate. But practically, 
for war purposes, a projectile would be considered satis- 
factory which penetrated plates of a detinite thickness, 
although in so doing it broke up and emerged from the 
plates broken to pieces. 

The qualities expected of a good steel shot or shell vary 
in different countries, and the opinions of artillerists are 
by no means unanimous. Some look for only a definite 
amount of penetration, depending upon the energy 
remaining in the shot at the time of striking ; others 
consider it to be of vital importance that the shell should 
not break up, and attach comparatively little importance 
to the degree of penetration. The shell, however, may 
remain unbroken and yet be greatly distorted; the limits 
of such distortion are sometimes fixed arbitrarily, and the 
actual distortion, ascertained by measurement, is compared 
with the standard so set up. 


The amount of energy ! 





expended in the deformation of the shot can be best | 
estimated by ascertaining the depth of penetration. If 
this be slight, the useful work of the shell, although it did | 
not break up, must be considered small; and, on the | 
other hand, a shell ‘may expend all its energy in pene- 
tration and afterwards break up on rebound, as some- 
times happens when fired at an anvle at plates of great 
thickness. 

Having thus briefly summarised the present state of 
the steel shell question, | pass on to consider the experi- 
ments connected with the investigation of their internal 
stresses at different periods of manufacture, together 
with a brief statement of the results actually obtained 
in firing. Here [ must not fail to tender my best thanks 
to M. Oscar Murisier, director of the Alexandrottsky Steel | 
Works and member of the Lron and Steel Institute, for the 
warm interest which he took in my experiments, and for 
furnishing me with the means of conducting the researches 
L had undertaken with the object of determining the 
influence which modifications in the manufacture of the 


shell would have on its internal stresses. From the 
numerous experiments made I select four typical cases. 
The results of the investigation are given in Tables Nos. 
21 to 30, and explained by the diagrams, Figs. 27 to 36. 

In Table No. 21 are recorded the experiments on the ori- 
ginal type of 34 centimetre cast steel unforged shell. The 
effect against iron plates, struck at right angles, of some 
of these shells was considered fairly satisfactory, although 
they did not always remain unbroken. When fired at an 
angle to the plates they proved worthless. The internal 
stresses in the metal of these shells were of adetrimental 
nature, because the outside layer was strongly com- 
pressed, while the inner surface was in a high state of 
tension. Judging from these facts, it would seem that 
the process of manufacture comprised severe hardening on 
the outside surface, without any attempt to cool the metal 
from the inside. Shell of this type frequently developes 
cracks, penetrating quite through the metal, and some 
even burst, whilst the recess for the rear copper ring was 
being turned out. 

Table No, 22 is the record of experiments on a shell 
from the same works, but hardened differently. The | 
outer and inner layers of the metal were in a state of 
compression, and although manufactured of the same 
material, and, with the exception of the hardening, in the | 
same manner as that in Table No. 21, it gave incom- 
parably better results when fired. The shells did not | 
break up on striking the plate at right angles to its sur- 
face, nor did they burst whilst the recess for the copper 
ring was being turned. In consequence of hardening 
simultaneously from, the inside and from the outside, the 


and consequently much weakened. 


interior layers of metal were ina high state of tension, 
Hence, when the 
shells were fired at an angle to the armour plate they 
broke up. . 

Tables Nos. 23 and 24 give the results of investigations 
intotheinternal stresses in shellsof unforged cast steel pre- 
pared by another firm,and which were more successful than 
those already mentioned. A shell of this type, on being 


| fired at a154in. iron plate,at anangle of 25deg. from the per- 
| pendicular, produced an indentation deeper than that ob- 


tained with the best forged steel shells—it was, by calcula- 
tion, incompetent to pass through it. The forged shell, how- 


| ever, did not break up on striking the plate, whereas the 


unforged shell was found broken in pieces. Yet an exa- 
mination of the broken shell, and also of the indentation 
produced, showed that the breaking up occurred after the 
total work of penetration had been accomplished and by 
the rebound from the plate, during which its side received 
a lateral blow, called by the French “ coup de fouet.” 
Although the destruction of the shell took place after 


+} 
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the work of penetration had been fully performed, and 
consequently the shell should be considered as practically 
good, yet the fact that it did break up caused it to be 
rejected. The internal stresses were of a mixed nature, 
on account of the shell having been hardened both inside 
and outside. The weakest layer was in the heart of the 
metal—or, in other words, the layer under the greatest 
tension proved to be nearer to the outer surface—and the 
amount of tension was less than in the shell of the type 
first described. 

In Table No. 25 are recorded the measurements of one 
of the earlier forged steel shells from the same factory. 
The head of this projectile broke off spontaneously while 
it was in store. The disc from the remaining portion 


| was examined, and showed that the internal stresses in 


the outside layers were of a very varied character. 

Tables Nos, 26 and 27 contain the results of investiga- 
tions into the internal stresses of forged steel sheel, which, 
although manufactured from crucible steel of excellent 
quality, proved wholly unsatisfactory when fired at an 
angle against iron plates. The stresses in these shells 
were decidedly detrimental; the metal in the outer layers 
was greatly compressed, in consequence of excessive 
hardening, while that at the inner surface was under 
severe tension. 

In Tables Nos. 28, 29, and 30 are given the results of 
investigations into the internal stresses of the best of the 
forged steel shells. These were greatly hardened on their 
outside surfaces, and very little inside. The layers in 
the heart of the metal were in a high state of tension, 
and considerably weakened thereby. Shell of this type 
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gave, on the whole, very good results when fired at an 

angle against iron plates, but broke up when fired against 

compound plates perpendicular to their surface, 

On examining the diagrams of the distribution of 
internal stresses in the body of the metal in shells which 
have been hardened from both sides, we see that this 
distribution is essentially different from that which arises 
when the stresses are either wholly detrimental or wholly 
beneficial. In the first place, in the case of mixed stresses, 
two layers exist in which these become equal to zero; 
and secondly, there is a layer where the resultant pressure 
is nil. 

TABLE XXI.—EXPERIMENT 48. 

Investigation into the Internal Stresses in a Dise taken from a 
13-din. diameter (34°0 cent.) Steel Shot from Factory 7. The 
Dise was cut from the Junction of the Cone with the Cylindrical 
Part. The Shot was marked A, 


In millimetres. 
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TaBLE XXIJ.—EXPERIMENT 49. 
Tuvestigation into the Taternal Stresses in a Disc taken from a 
13-din. (B40 cent.) Steel Shell marked B from the UV works, 
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TABLE XXIII.—EXPERIMENT 73. 
Investigation into the Internal Stresses tn an lin, (28 cent.) Steel 
Shell marked No. 739-1V. Jrom works A T. 
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TABLE XXIV.—EXPERIMENT 85, 
Tavestigation into the Internal Stresses iv an in, (28 cent.) Steel 
Shell marked No, 948 from works A T. 
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TABLE XXV.—EXPERIMENT 45, 
Tavestigation into the Internal Stresses in an lin, (28 cent.) Steel 
Shell from works AT. The Head of the Shell fell og during 
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Veosurements after the Rings had been Turned and Bored. 


\ +:0081 ) | 

e| 2| +:0227 Pee eee set iF 

8 3) $0032 +°0128 | 127-75 | 119-s2i9 | 110°5 
4] 4 -0202 ) 


— *000045 


“1201 
a Oe Ro —-1096 | 102-25 | 93-3510 | s5-25  +-000584 
4 ~ "0962 
1 “0300 | | | 
Te := - 0884 | 76°25 | 69-6759 | “55°45 + -000249 
4 | --0408 | 50°38 





TABLE XXV1.—EXPERIMENT 38, 
Investigation into the Internal Stresses in a Dise cut from an 
llin. (28 cent.) Steel Shell from works O. 
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Changes which took place after the Rings weve Turned oud Bored, 
In millimetres. 
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TaBLE XXVII.—EXPERIMENT 40. 
Investigation into the Internal Stresses in a Dise taken from an 
llin. (28 cent.) Steel Shell from works O. 
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Measurements after the Rings had been Turned and Boved, 
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TaBLE XXVIII.—EXPERIMENT 30. 
Investigation into the Internal Stresses of a Dise cut from a lin. 
(30°5 cent.) Steel Shell rom woi ks K, May, 188]. 


1 +° 4356 ) 

















3| 3 4.-3g3g (| +°3886 *143°375 = 126°0162 | 114°0 - 001542 
4 +°4144) 138°375 
* | 
: ) 
2; 3 ~ | ='3243 09°59 852 81-625 +-001693 
4 8) | 
| 
1 +°0679) 
1 3 He ~ +:°0949 42°5 63° 9686 | *50°S75 --*000742 
4 + LI3L, | 43°S75 
Measuvements after the Rings had been cut through, 
1 ~ oe 
a 1. | -s-6935] — = — | +°001267 
| 4 35 j | 
® 
2 | ; 4 | - °4786 = - _ +: 00249 
| 4 | 
| 1 | 
1} 2 1 | 
3 Q) | 
4 | 


(1) The tension on cutting through the sides of the rings Nos. 1 and 3 
was so severe that the parting tool got jammed, and to liberate it pieces 
had to be cut out. In doing so, ring No. 1 broke in two places simulta- 
neously, and so prevented the final measurements from being taken. 


TABLE XXIX.—EXPERIMENT 36. 
Tneestigation into the Internal Stresses in a Dise cut from a 12in. 
(30°5 cent.) Steel Shell from works NK. 
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Measurements after the Rings had been Turned and Bored. 
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TABLE XXX.—EXPERIMENT 53. 
Investigation into the Internal Stresses in a Dise cut from an llin. 
(28 cent.) Steel Shell from works K. 
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Measurements after the Rings had leen Turned and Bored. 
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The asterisks * in Tables 21 to 30 indicate that the intemal and 
external cylindrical surfaces of the discs formed portions of truncated 
cones, the diameters were therefore measured on both faces of the dises. 








PRIVATE BILLS IN PARLIAMENT. 





Up to the adjournment for the Easter recess such good pro- 
gress had been made with the Private Bills of the Session that 
seventy-seven had been read a second time in the House of 
Commons, and six had passed the third reading. These six were 
the Billinghay and Metheringham (Light) Railway (Abandon- 
ment) Bill, the Clifton Suspension Bridge Bill, the Columbia 
Market and Railways Bill; the London, Chatham, and Dover 
Railway Bill; the West Surrey Water Bill, and the South Indian 
tailway Bill. In the Committee Rooms, too, good advance had 
been attained, the following being some of the results:—The 
3ill promoted by the Metropolitan Board of Works to Amend 
the Thames Tunnel (Blackwall) Act of last year came before a 
Select Committee of the Commons, but it being found that 
a settlement had been come to with the Thames Conservators 
upon certain points, the Bill was referred to the Chairman of 
Ways and Meansas unopposed. Under this measure the pro- 
moters are authorised to alter the line of the tunnel from a 
point near Norfolk-street, Poplar, to Blackwall-lane, on the 
opposite side of the river; but the approach road is to remain as 
sanctioned last year, the substituted works being almost entirely 
confined to the bed of theriver. Another Committee passed the 
preamble of the Metropolitan Outer Circle Bill, which incorporates 
a Company with powers to construct a railway the main line of 
which will commence with the Great Western and Metropolitan 
District Railways at Ealing, and pass thence by Kingsbury, 
Hendon, Finchley, and Southgate to a junction with the Great 
Eastern Railway at Tottenham. The new line will be eighteen 
miles long, and the capital is £1,200,000, with borrowing powers 
not exceeding £400,000. The Various Powers Bill of the 
Metropolitan Board of Works was likewise sanctioned by a 
Commons Committee without alteration. Among other things 
the Bill empowers the Board to enlarge Kennington Park 
on the northern side; to purchase land at Camberwell to form 
approaches to Dulwich Park ; to acquire land also at Lewisham 
as a public recreation ground ; to construct a footbridge over the 
West London and London, Chatham and Dover Railways at 
Culvert-road, Battersea. In the Upper House a Select Com- 
mittee passed the Didcot, Newbury, and Southampton Railway 
Bill, which authorises the construction of a junction near Win- 
chester with the London and South-Western system, giving 
access to Southampton. 

Several Bills which at one time seemed likely to give trouble 
to Committees have become unopposed, and so passed the Com- 
mittee stage. Among the number is the London, Chatham and 
Dover Company’s Omnibus Bill extending the time for com- 
pleting various undertakings; authorising the company to 
abolish certain level crossings at Bromley and Beckenham ; and 
empowering the discontinuance as swing bridges of the two 
bridges over the Medway, the necessity for which has ceased 
owing to the erection of a fixed bridge by the London and South- 
Eastern Company. The nine petitioners withdrew their oppo- 
sition to the Bill for making a line to connect the Great 
Western Railway at Southall with the Great Northern Railway 
at Edgware, which is to be only ten miles long, but for which 
nearly half-a-million of capital is to be raised. In like manner 
the threatened opposition to the Uxbridge and Rickmansworth 
Railway (Abandonment) Bill; to the Bill authorising the 
shortening of the projected line from Harrow to Stanmore; 
and to the London, Brighton and South Coast Railway Bill, 
which inter alia extends the time for completing the New Cross 
Junction Railway, authorised in 1886, empowers the lengthen- 
ing of the St. Leonard’s Tunnel, and sanctions the construction 
of a junction of the Woodside and South Croydon Railway. 
The North London Tramway Company’s Bill for laying down 
new lines in Tottenham, Hornsey, Enfield, Islington, Clerken- 
well, and St. Pancras has been abandoned, owing to the opposi- 
tion or non-assent of the Metropolitan Board of Works. 








SouTH STAFFORDSHIRE INSTITUTE OF MINING AND MECHANICAL 
ENcInEErS.—On Thursday, the 5th inst., a bi-monthly meeting 
of the above Institute was held at Mason College, Birmingham. 
The following gentlemen were elected members: Mr. Henry Lea, 
consulting engineer Birmingham; Mr. Henry Piercy, mechanical 
engineer, Birmingham; Mr. G. H. Walkeden, mechanical engineer, 
Smethwick; Mr. Arthur Shackleton, manager, Saltley; Mr. E. W. 
Wilkinson, civil engineer, Birmingham; Mr. Charles Hunt, Bir- 
mingham; Mr. Joseph S. Keep, Birmingham and Tipton; and Mr. 
George Wheale, mine agent, West Bromwich. After some formal 
business, Professor R. H. Smith, M. Inst. C.E., welcomed the insti- 
tute to its new home, and read a paper on his new rotary trans- 
mission dynamometer and his new steam engine indicator, In the 
course of the paper he pointed out how more and more the miner 
depended on the mechanical engineer, and how the change to Bir- 
mingham would enable mining engineers to learn in the centre of 
mechanics what was necessary to conduct their businesses on the best 
and 1 ut economical plans. . 
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NEW YORK.—Tue Wictmer and Rockers News Company, 
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PUBLISHER'S NOTICE. 


** With this week's number is issued as a Supplement a Two-page 
* Engraving of the Roof over the Carlisle Cor poration Markets, 
Every copy as issued by the Publisher contains this Supplement, 

subscribers ave requested to notify the fact should they xot 
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TO CORRESPONDENTS. 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d, postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

H. F. M. WOO1b, on the 
square inch if the workimanship were perfect and all the welds quite sound, 
It should be perfectly safe at 300 Uh, on the square inch, but before putting 


Your Loiler would covry a working pressure of 





that pressure on it, it would be well to test with u hudraulic pressure of 500 lb. 
HYDRAULIC RAMS. 
(To the Editor of The Engineer.) 
Sir,—I shall feel obliged if any reader can give me the 


names of 
makers of Ramsey's hydraulic rams. We ots 
London, April Lith. 


LAP WELDED TUBES. 
(To the Editor of The Engineer.) 

Sir,—In reply to ‘* A. M. 8.'s" question, ve 24in. lap-welded tubes, 20ft. 
long, Messrs. James Russell and Sons, Wednesbury, Staffordshire, are 
prepared to supply such, J. RS. 

April ith. 


Sir,—We have noticed “A, M.8.'s” 
Piggott and Co. are makers up to 15ft. long, but by increasing the length 
of the rolls they could be produced wp to or longer than the length men- 
tioned. 8. 8. 

London, April 9th. 


inquiry as to 24in. pipes. Messrs, 


VARNISH-MAKING PLANT. 
(To the Editor of The Engineer.) 

Sir,--Can you or any of your readers give me the name and address of 
makers of lant for varnish manufacturers, in your next week's issue, 
which would greatly oblige. E. N. 

April sth. 


FILTERING SEWAGE. 
(To the Editor of The Engineer. ) 

Sir,—Will any reader kindly tell me what is the most approved system 
in practice for filtering laundry water and house slops, with a slight 
admixture of urine, so as to render the effuent non-polluting before 
reaching an open stream ; also the filtering media used for th: . Se igh ? 

Dundalk, April 6th, . 


SILICA BRICKS. 
(To the Editor of The Engineer.) 

Sir,— We notice in your issue of last Friday, 16th inst., your Sheffield 
correspondent says that ** Mr. Lowood has been the pioneer of the silica 
or ganister brick trade.” Allow us to say— without wishing to detract 
from Mr, Lowood’s position—that the manufacture of silica bricks was 
first established in England at these works in 1858, by Mr. Edward 
Young, nephew of Mr. Young, of Dinas, in South Wales, who invented 
the silica brick ; and that we are still the largest makers of these bricks 
in Great Britain. 

Pro The Silica Fire-brick Company, 
Epwarkb Brooke. 
Oughtibridge, near Sheffield, March 19th. 


SUBSCRIPTIONS. 

Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
trom the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .. £0148, 6d. 
Yearly (including two double numbers) .. .. .. £1 98, Od, 

Tf credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER is registered for transmission abroad, 

A complete set of THE ENGINEER can be had on application. 
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MEETINGS NEXT WEEK. 

Tae InstiruTiON or Civit Encineers.—Tuesday, April 17th, at 8 p.m.: 
egg | meeting. Paper to be further discussed :—‘‘Compressed Oil 
Gas, and its Applications,” by Mr. Arthur Ayres, M. Inst. C. Paper to 
be read, time permitting :—‘‘The Distribution of Hydraulic Power in 
London,” by Mr. E. B. Ellington, M. Inst. C.E. Friday, April 20th, at 
7.30 p.m.: The Speed Trials of the latest addition to ‘The Admiral’ 
Class of British War Vessels,” by Mr. David 8. Capper, M.A., Stud. 
Inst. C.E. 

Royat Ixstirution.—Tuesday, 17th inst., at 3 p.m.: ‘John Ruskin,” 
by Mr. Charles Waldstein, Ph.D. Thursday, 19th inst., at 3 p.m.: ‘ The 
Chemical Arts,” by Professor Dewar, F.R.S. Friday, 20th inst.,at 9 p m.: 
* Antagonism,” by the Right Hon. Sir William R. Grove, F.R.S. 

CnemicaL Society.—Thursday, April 19th, at 8 p.m.: “Influence of 
be ne egy on the Composition and Solubility of Hydrated Calcium 
Sulphate and of Calcium Hydroxide,” by Messrs. W. A. Shenstone and 
J. T. Cundall. 

Society or Arts.—Monday, April 16th, at $ p.m.: Cantor lectures, 
“Milk Supply, and Butter and Cheese-making,” by Mr. Richud Ban- 
nister, F.1.C., F.C.8. Lecture I1.— Our butter supply—Changes, as shown 
by imports and exports—Butter imported in fresh or salt condition, 
according to position of country of production—Home producer at a dis- 
advantage; why ?—Co-operation necessary: its working—Letting cows, 
creameries, luup butter central factories—Milk for butter-making: its 
treatment—Sour and sweet cream—Setting milk in shallow and deep 
pans—The Schwartz, Cooley, and other systems—Cream separators, een- 
trifugal machines, De Laval’s separator—Churning, how done—Different 
ways of making up butter for the market—The Danish, Swedish, Dutch, 
and French methods—Improvements in English methods—Butter: its 
composition ; its adulterations and methods of detection—Butter sub- 
stitutes -- Margarine (butterine), how made — Legislation. Tuesday, 
April 17th, at 8 p.m.: Foreign and Colenial Section. ‘‘ A Hundred Years’ 
Progress in New South Wales,” by Mr. W. F. Buchanan, J.P.; Mr. 
Francis Cobb will preside. Wednesday, April 18th, at § p.m.: Ordinary 
a ** Telescopes for Stellar Photography,” by Sir Howard Grubb, 

MeTeoROLOGICAL SocieTy.—Weenesday, 18th inst., at 7 p.m., 
Institution of Civil Engineers: Ordinary meeting. 
‘* Jordan's New Pattern Photographic Sunshine Recorder,” by Mr. James 
B. Jordan; ‘On the Meteorology of South-Eastern China in 1886,” by 
Mr. Willis am Doberck, Ph. , F.R. Met. Soc.; ‘ Lightning in Snow- 
storms,” by Professor &: 8. Herschel, M.A., F.R.S.; “ Insolation,” by Mr. 
Rupert T. Smith, M. Inst. C.E., F R. Met. Soc. 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday, April 16th, at 
7.30 p.m., in the Lecture Room of the Institution, Cleveland Hall, New- 

vort-road, Middlesbrough. (1) List of elections since last meeting. (2) 
Jiscussion on the “ Architects’ Registration Bill,” now before Parliainent 
(3) Paper on “The Stockton and Middlesbrough Corporations Water- 
works,” by Mr. D. D. Wilson, Middlesbrough. 

CHESTERFIELD AND MIDLAND Counties INSTITUTION OF ENGINEERS.— 
To-morrow (Saturday), in Sheffield. Papers on ‘Safety Lamp Tests” by 
Professor Arnold Lupton ; ‘‘ Past and sent Methods of Banking Coal at 
Annesley, with a brief Description of Mechanical Appliances Adopted to 
Facilitate the Labour,” by Mr. Joseph Timms, 

PaRKES Museum oF HyGiENe.—Thursday, April 19th, at five o'clock: 
Lecture by Mr. Justice Cunningham, on ‘* The Public Health in India.” 
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DEATHS. 
On the 10th inst., in his fifty-first year, THos. Hack, M. Inst. C.E., 
chief engineer to the West Middlesex Waterworks Company. 
On the 29th March, aged twenty-two, on arrival at Buenos Ayres, Joun 
T. Seemann MOLteTT, C_E., eldest son of John William, and grandson of 
John Mollett, formerly of Austinfriars and the Baltic. 
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ADMIRALTY REFORM. 


THERE is reason to believe that ever since the Board 
of Admiralty came into existence its method of working, 
its constitution, and its administration have been adversely 
criticised by naval men. These criticisms are sometimes 
more energetic and prominent, sometimes less numerous 
and influential, but there is always a steady normal cur- 
rent of comment going on, and this comment is never 
favourable save as regards certain isolated acts which 
only serve to bring into stronger relief the defects of 
the common policy of the Board. Recently criticism has 
waxed stronger than usual. Muttered grumbling has 
led up to outspoken damaging statements of fact and of 
opinions scarcely less weighty. Among the most power- 
ful critics of the Board may be named Lords Randolph 

Churchill and Charles Beresford. It would be mere 
waste of time and space to deal here with the charges 
these gentlemen have brought against the Admiralty, 
We need not repeat the story that coaling stations are 
left unfortified, forts built and left without guns, ships 
built in such a way that vast sums are wasted on their 
construction, and so on. It will be far more to the pur- 
pose if we endeavour to explain why such things should 
be; how it is that the Admiralty ‘cannot find itself in 
har mony with the Navy. 

Apparently there are two principal causes of Admiralty 
inefficiency. The first is red tape ; the second is that the 
civilian element is too strong, not ‘only on the Board, but 
throughout every department. Red tape is the conse- 
quence or corollary of technical ignorance. When the head 
of a department really does not know how his duties 
ought to be performed to the best advantage he naturally 
falls back on system and rule. He regulates his conduct 
by that of his predecessors ; he upholds the traditions of his 
office ; he can originate nothing without blundering; there- 
fore he does not tr 'y_ to be original. The course followed 
7 his grandfather he pursues, It matters nothing that 
1 the conditions of naval life and action have changed ; so 





much the worse for the Navy. He escapes the censure of 
his superiors. Should some “Lord of the Admiralty take 
the head of adepartment to task; the head of the depart- 
ment pleads as his excuse that he has done what has 
always been done. It is not his interest to introduce 
novelties in administration. Reforms are not in his line. 
The result is of course that abuses continue to exist, and 
that matters are managed at the Admiralty in a way 
that would reduce a limited liability company to utter 
ruin ina few years. The remedy consists in making a 
change, not in the system, but in the staff. It is hopeless 
to expect the existing staff to mend their ways. They 
do not know how tw set about it. They are out of touch 
with the sailors. A new staff would work the necessary 
changes almost without effort. It is only to be expected 
that the existing staff will strongly disapprove of a 
sweeping reform which would pension them off, either at 
once or by degrees. But the nation, if once roused, would 
pay little attention to complaints or arguments. The 
change would be effected. 

If we are asked what is the foremost defect of the 
existing staff we should name its civilian character. Men 
who know anything about the Navy are very, very scarce 
at the Admiralty. “Admiral Sir G: Hornby, speaking on 
this subject, said :—“ The great weakness of the Admiralty 
is that naval officers there have not the assistance neces- 
sary. They are doing clerks’ work instead of their own. 
When at the Admiralty I had a clerk for secretary who 
knew nothing about the service. In certain branches the 
clerks do not know what they are dealing with. The 
work in the Admiralty is naval. The secretary should be 
a naval man. I would put captains at the head of certain 
branches, with £750 a year, instead of clerks with £950. 
When afloat I often had absurd orders sent to me.’ 
This is very strong evidence. If clerks are paid small 
salaries, and hold “subordinate positions, it is a matter of 
no consequence whether they know anything about ships 
or not; but to talk of a “clerk” with a salary of £950 per 
annum is to misuse terms. A man to be worth so 
much pay must be something better than a writing 
machine. Such men at the Admiralty are in the 
dilemma that if they excuse themselves for ignorance 
on the ground that they are only clerks, then it 
is clear that they draw more of the taxpayers’ money 
than they are worth. If, on the other hand, they main- 
tain that they know a great deal, then it is ev ident that 
they do not use that ‘knowledge for the good of the 
country. In either case they are not the right men for 
the posts which they fill. 

To us it seems certain that very great advantage would 
accrue from the adoption of Admiral Hornby’s suggestion 
that more naval men should be employed at the Admiralty. 
It is very improbable that a captain or commander would 
transmit absurd orders to an admiral commanding a fleet 
His professional acquirements would preserve him from 
the commission of blunders. The cost of the existing staff 
is great enough to secure the services of the very best 


men. It amounts to the astounding sum of £212,500 a 
year. Of this only £31,000 gues to naval officers, 


while £181,000 goes to clerks, of whom by far the 
greater portion are civilians. The salaries paid are 
excessive if they are valued by the work done in return. 
The Assistant Secretary to the Admiralty, when ex- 
amined before Sir M. W. Ridley’s Committee, did not 
hesitate to say: “ We are hampered by men with high 
salaries.” We do not desire to see a penurious policy 
adopted which would cramp the Admiralty; but we do 
desire that the money spent on officials should be spent 
to the best advantage. We may rest assured that the 
Admiralty can never give satisfaction in the highest and 
fullest sense of the term, until all the highly-salaried 
officials with responsibilities as well as duties are poc- 

sessed of that sympathy with naval men which can only 
spring from a knowledge of the real requirements of those 
who command our ships and are ready to fight our 
battles. Either men with large salaries have a great deal 
of power or they have not. In the latter case they are 
too well paid. ‘In the former it is essential that “they 
should know a great deal about ships and sailors. For 
this reason a large infusion of the naval element into the 
higher official Admiralty posts seems to be most desirable. 
It is not with ships, and fleets, and forts, and dock- 
yards alone that the civilian element at the Admiralty 
interferes, to the injury of the service and the waste of 
money. Nothing is sacred to the civilian. A great many 
of the changes in design and delays in construction, which 
have done so much to cripple our naval strength, have 
been due to the interference of non-professional civilian 
Lords of the Admiralty with the Chief Constructor’s 
Department. It has always been the same of recent 
years. It was thus in Mr. Reed’s time and in Mr. 
Barnaby’s time. The Chief Constructor might design 
what he pleased ; the chances were a thousand to one that 
his design would be altered, and spoiled in the alteration. 
A ship is designed to carry guns of one nature; when she 
is three parts completed she is pulled to pieces at enormous 
cost to carry much heavier guns. The result is that she 
sinks much lower in the water. For the sake of carrying 
big guns the utility of the vessel is woefully impaired, 
To use a forcible technicality, she is “botched.” Any 
naval officer of eminence in the service could name half a 
score of ships of all kinds which have been “ botched ” 
in this way. It is, of course, argued that the ships are 
improved by the changes. A chorus of dissent to this 
proposition goes up alike from the Chief Constructor’s 
Department and the N avy. The greatest caution should 
be used in determining on a design; but once settled 
upon, the ship should be built to it as quickly as possible. 
A civilian lord, at all events, is not the proper authority 
to alter it. 

It is to be hoped that the Committee of Inquiry into 
Admiralty administration may produce a report which 
can be acted upon with advantage. What its recommen- 
dations may be it is of course impossible to say ; but it will, 
we hold, be incomplete and unsatisfactory unless it sug- 
gests the substitution of naval men who really know 
something about naval matters, for civilians, who know 
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nothing, and care less, about ships and sailors. It 
is quite certain that if sailors had any voice in the 
matter they would have worked a change long since; 
and surely, in such a case as this, it is worth while to 
listen to their opinions. 


SINGLE ?. COUPLED LOCOMOTIVES, 

For many years by far the larger proportion of pas- 
senger engines have been made with four coupled driving 
wheels. Latterly, however, a tendency to change has 
been manifest, and locomotive engineers are reverting to 
single driving wheels. There is a reason for the change, 
or, to speak more accurately, several reasons ; one is no 
doubt simply a desire to produce something new. A loco- 
motive superintendent, after designing some hundreds of 
engines more or less closely resembling each other, deter- 
mines that he will break new ground and turn out a 
different type. But although this cause no doubt 
does operate, it only operates to a limited extent ; 
railway engineers are too shrewd to build a new 
class of engine simply because it is new. There are, 
indeed, no lack of far more powerful and efficient 
reasons for abandoning the coupled engine. One of 
these is that the single engine, other things being 
equal, costs less money, runs more freely, uses less coal, 
and is much easier to design than a coupled engine. As 
regards the second and third of the te sat named 
above, we are free to confess that great disparity of 
opinion has been manifested. Many competent autho- 
rities assert that the interna] resistance of a coupled 
engine is not greater than that of a single engine. They 
base their opinion on modern practice, whereas those 
who hold different views have in mind older practice. At 
one time coupling rods were always fitted with straps 
and cottars, or their equivalent. The brasses were adjust- 
able, and the coupling rods were always a good if not a 
tight fit on the pins. There was thus imparted to the 
whole engine, regarded as a vehicle, an objectionable stitf- 
ness. The adjustable coupling rod has, however, long 
since passed away, and bushed ends and slack fits on 
the pins have taken its place, with the result that the 
engine runs much more freely. To the bushed end, indeed, 
the survival of the coupled express engine is largely due. 
Perhaps the most potent of all the causes which have once 
more brought the single engine into favour is the use of 
steel rails, which permit heavy loads to be put on the 
driving-wheels. It is an axiom with English locomotive 
superintendents that the adhesion of a driving-wheel is 
equivalent to one-sixth of the insistant weight pressing 
on the rail. This assumes of course that the rail is dry 
and clean. Taking this as a basis, it is easy to see how 
far it is possible, under given conditions, to dispense with 
coupling. Let us take the case of an engine with a 
7ft. wheel, a 17in. piston, and 24in. stroke. The tractive 
effort of such an engine would be 831b. per pound of effec- 
tive pressure in the cylinder; we may take this at 1001b. 
when the engine is starting away withatrain. Then the 
gross tractive force will be 8300 1b., and the load on the 
driving-wheels must be six times as much, or about 
22 tons. This is more than can be put on one pair 
of drivers ; therefore four are used, with a load of 11 tons 
on each; and the total weight of such an engine would be 
probably 36 tons. Obviously if the cylinders were larger 
the case would be so much worse. When, however, this 
engine was running at speed the average pressure would 
not exceed 50 1b. on the square inch of piston, and a load 
of 11 tons would suffice for this; so that, in point of fact, 
coupling would then be unnecessary, and no stress would 
pass through the coupling rods from the leading tothedriv- 
ing trailing wheels. Acting on this assumption, locomotive 
superintendents have, so to speak, split the difference. 
They have put a little extra weight on a single pair of 
drivers, and resorted to the use of sand to run up the co- 
efficient of adhesion. Take, for example, Mr. Stirling’s 
celebrated Great Northern engines, with 18in. cylinders, 
28in. stroke, and 8ft. wheels. The tractive effort of these 
engines is 941b. per pound of effective cylinder pressure, 
or for 100 lb., 9300 ]b., demanding a driving-wheel load of 
about 25 tons. The actual load carried is between 18 and 
19 tons, corresponding to a coefficient of adhesion of 
about one-fourth instead of one-sixth. The difference is 
made up by the use of sand when the trains are being 
started, and the great success which has attended the 
career of these engines fully justifies their adoption. 

While most engineers admit that coupling is quite un- 
necessary while rails are clean, many argue that it is 
essential in the British climate, because the rails get 
dirty ; and if trains are to keep time we must be prepared 
not for the best, but for the worst. It is answered to this 
that coupling does not get over the whole difficulty. 
A coupled engine will slip almost as badly as a single 
engine on a really dirty, greasy rail. Coupled engines 
have to be helped with sand, and when sanding once 
begins, a pair of drivers is as good as two pairs. This is 
perhaps going too far, but there is force in the argument. 
There is another factor, however, which must not be over- 
looked; that is the work done by the engine. If a great 
tractive effort is necessary, either because the trains are 
very heavy or the gradients steep, then coupling is 
advisable. No one, for instance, to take an extreme case, 
would suggest that a goods engine should not be coupled. 
We are, however, not considering any engines but those 
employed in drawing passenger trains at the highest 
speeds, and we believe that for such engines it is far 
better to use sand than coupling rods. The use of sand is 
now much better understood than it was, and the system 
of blowing a little under the tread of the wheels with an 
air or steam jet promises to work wonders. 

It is fortunate that ample data exist to enable the loco- 
motive superintendent to decide whether he will build 
single or coupled engines. The result of daily working 
goes to show that for certain classes of traffic the single 
engine leaves nothing to be desired. We have already 
referred to the Great Northern, but there are plenty of 
other examples. Thus, we have Mr. Stroudley’s 
Imberhorne class, with 6ft. 6in. single wheels; Mr. Sacre’s, 
with 7ft. Gin. wheels; Mr. Dean’s, 7ft. 8in. wheels; Mr. 





Drummond’s, 7ft. 2in.; and the new Midland single 
engine. On the London and North-Western Railway 
single engines have been extensively used for years, 
always with success. The great point to be borne in 
mind is that the wheels must not be too small or the 
cylinders too big; a G6ft. Gin. driver and a 17it. evlinder 
mark the maximum limit. An engitie with 17in. cylinders 
and 6ft. wheels must be coupled, if it is to perform 
satisfactorily ; but, as a rule, express work is never done 
with 6ft. wheels. On the London and North-Western 
Mr. Webb tried express engines with 5ft. Gin. wheels, but 
the results were not satisfactory. The wear and tear is 
very heavy. Such engines have attained a speed of 
seventy miles an hour down a bank; this means 354 revo- 
lutions per minute for the driving-wheels; so that it is not 
unreasonable to assume that the wear and tear is consider- 
able. The tendency in the present day is to run at higher 
and higher speeds; but it is certain that the limit has 
been reached in this direction, and that something very 
novel in railways will be needed if any marked advance is 
made. There is no reason, however, to think that the 
limit has been nearly reached in the weight of trains, 
and engines of augmented power are built to haul these 
trains at maximum speeds. The power of an engine is, 
however, mainly determined by the size of the grate; and 
it is a very difficult thing to get in a grate of sufficient 
size while the engine is coupled behind. It is true that 
Mr. Stroudley has shown that an engine may be coupled 
before, but his example has not been followed; and taking 
things as we find them, the difficulty exists. It is not 
safe to use a coupling-rod more than 9ft. long, and with 
an inside cylinder engine this means 7ft. as the maximum 
length of grate, and an area of less than 20 square feet. 
When the trailing wheel is small the grate can be carried 
over the axle, but when it is large the practice entails 
well-known disadvantages and troubles. With single 
drivers a grate of almost any dimensions may be used, and 
this is perhaps one of the reasons why such engines are 
now in favour; but the principal reason is, no doubt, that 
steel rails and tires and the sand blast render it 
possible to get all the adhesion really needed without 
resorting to coupling. 


THE LOCAL GOVERNMENT BILL. 

Tue Government has made an attempt to reform and 
settle the important, much debated, and vexed question of 
local government by bringing in a Bill for that purpose 
which, though comprehensive, does not deal with the 
subject in its entirety ; several divisions, such as the con- 
solidation of rates, the municipal government of London, 
the poor law system, the reconstruction of the parochial 
organisation, the reform of the system of valuation, the 
school boards, &c., being omitted. The main principles of 
the Bill are to extend to the counties the municipal privi- 
leges accorded to boroughs, together with certain powers 
now exercised by the Board of Trade, the Local Govern- 
ment Board, and a Secretary of State, and to reconstruct 
the present rural and urban sanitary districts under the 
name of district councils. The municipal franchise in 
boroughs is extended to county electors outside them ; and 
both the new county and district councils, rural and urban, 
are elected by the same franchise and upon the same plan 
as in the case of a borough divided into wards. Each 
county is to be divided by the Local Government Board in 
electoral districts as nearly equal as possible in popula- 
tion, each to return one member. But the Bill is silent 
as to any principle upon which the areas and number of 
the districts are to be framed. Nineteen of the largest 
boroughs are to be counties of themselves, and London is 
to be taken out of the counties of Kent, Middlesex, and 
Surrey, and formed into a county of itself under the 
name of the County of London; and there shall be trans- 
ferred to its county council all the duties, liabilities, and 
powers of the Metropolitan Board of Works. In addition 
to the administrative powers of quarter sessions, the county 
council shall have the charge of all main roads in the 
county, except so far as any urban authority may 
choose to retain the care of the main roads passing 
through its district, also concurrently with any other 
authority the power of enforcing the provisions of the 
Rivers’ Pollution Act, 1876, as far as relates to so much 
of any stream as passes by or is situate within the county. 
The county council shall have transferred to it the power 
exercised by the Board of Trade in granting provisional 
orders as to electric lighting, gas and water, piers and 
harbours and tramways, various powers exercised by the 
Local Government Board, the most important of which, 
and one that it is hardly credible that any Government 
would propose to hand over to a deliberative assembly, is 
that provision of the Public Health Act, 1875, enabling 
the Local Government Board to order a defaulting local 
authority to perform its duty, to enforce the order by 
appointing a person to perform the duty, and to charge 
the cost upon the local rates. There are also to be trans- 
ferred to the county councils the powers exercised by a 
Secretary of State as to burials and fairs, and the Privy 
Council are to have power at a future time to transfer 
other powers belonging to the Government depart- 
ments. 

The district councils are to be composed of the existing 
and future urban districts, and subject to any alteration 
of area, the existing rural districts now in sanitary matters 
under the controlof the poorlaw guardians Whereacounty 
district is a borough, the council of the borough shall be 
the council of the district and retain its name. The dis- 
tricts are to be divided into wards, which in many cases 
will be the parishes. The division is to be made by the 
county councils, but the change of a rural to an urban 
district, or vice versd, is to be made by the Local Govern- 
ment Board. There shall be transferred to any district 
council all duties, liabilities, powers, and property of any 
authority existing within their district in the execu- 
tion of the Baths and Washhouses Acts, Burial Acts, 
Labouring Classes Lodging House Acts, Lighting and 
Watching Act, Public Improvement Act 1869, Public 
Libraries Act. The district councils shall also have 
transferred to them the duties, liabilities, and powers of 
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quarter sessions in relation to the licensing of slaughter- 
houses within a county district. Each rural district shall 
have transferred to it the duties, liabilities, and powers 
of a highway board or of a surveyor of highways for 
each parish situate within the district. All officials of 
any rural or urban sanitary authority, or engaged in 
cattying out any of theabove-named Acts, are transferred 
to the district councils; and should any of them be dis- 
petised with, or have their incomes reduced through 
abolition of office, re-arrangement, or re-distribution of 
duties, they are entitled to compensation. There are to 
be no district councils in London, the proposals for 
the government of the metropolis being deferred toa 
future time. These proposals will be on the lines of 
amalgamating within certain defined areas the existing 
local boards and vest ries. The preceding are the leading 
provisions of the Bill as to sanitary matters ; for details 
and other subjects the Bill itself must be consulted. The 
state of the sanitary authorities under this Bill may be 
described “as you were,” if not more so, The principal 
change is the transfer of the rural sanitary districts from 
the poor law guardians to the district councils, The 
area will be the same, the members will be elected from 
the same class, and often will be the same individuals; 
the officials will be the existing ones; and though 
slightly increased powers are given to the district councils, 
it 1s difficult to see how the new authorities will be any 
improvement on the old. The proposal to take away the 
ultima ratio from the LocalGovernment Board and transfer 
it to the county councils, bodies elected by the same fran- 
chise, consisting of the same class of men as the defaulting 
sanitary authorities, and who are utterly unfit to exercise 
the power, is indefensible, and can only be accounted for 
by the Local Government Board having made such a bad 
use of it that they are no longer considered fit to hold it. 
The double control of the county councils and the Local 
Government Board will tend to endless circumlocution, 
delay, and friction. It is nigh hopeless to say where the 
control of one begins and that of the other ends. — Dis- 
putes will be frequent, sanitary authorities will play one 
off against the other, and a triangular duel be carried on. 
A sanitary authority may desire some work to be per- 
formed which the Local Government Board may consider 
useless, and refuse its consent to the sanitary authority 
borrowing the money for the purpose, while the county 
council may compel the authority to carry the work out. 
On the other hand, the Local Government Board may 
desire some improvement carried out in a district, but not 
having the power to enforce it can only issue a recommen- 
dation, Taking all these points into consideration, the 
Bill as regards sanitary matters is like most recent sani- 
tary legislation, a retrograde step. The important and 
serious feature of the Bill is the creation of the county 
councils, with their large and varied powers, especially 
those of the Local Government Board. At first the Bill 
was received with universal acclamation, but now a spirit 
of opposition to it is being displayed which is daily grow- 
ing stronger. The Government view of the case is that 
they have been actuated by a desire to settle the question 
on a broad and permanent basis, and are satisfied that by 
their Bill a spirit of active municipal life will be infused 
into our rural populations with beneficial and salutary re- 
sults both to themselves and the country at large. On the 
other hand, the opinion of many conversant with our sys- 
tem of Local Government is that the new county councils 
created by the Bill will simply be gigantic vestries, with 
more than a vestry’s inclination, means, Opportunity, and 
power for corruption and jobbery, and the Bill bears evi- 
dence that the Government share that opinion, Another 
objection is that the county councils will be so unwieldy 
that they will have to delegate many of their powers to 
committees, which will tend to red-tapeism, and another 
that the duties cast upon the county councils are so 
multifarious and onerous that no elected body can satis- 
factorily perform them all. Another, and the most serious, 
is the difficulty of obtaining competent men to become 
members of the county councils. In this objection there 
is great force, the tendency of every elected body, from the 
House of Commons downward, being to deteriorate. The 
rural sanitary authorities being in many instances un- 
changed as regards their members, no improvement can be 
hoped for in the sanitary stateof our smaller towns and vil- 
lages. How the present sanitary authorities have fulfilled 
their duties, and what may be expected from the new, 
is shown in the supplement to the fifteenth annual report 
of the Local Government Board, containing 1eports and 
papers on cholera submitted by the Board’s medical 
officer. A sanitary survey was undertaken in anticipation 
of a visit of cholera in 1885-6, and though applying to a 
part only of the country, is applicable to the whole. “The 
broad experience of the medical department is that sani- 
tary administration is often distasteful to rural sanitary 
authorities. Someof them have no desire to beinstructed as 
to the sanitary requirements of their districts, ask forno re- 
ports from their medical officers of health, and pay little, 
if any, regard to them when presented. The inspectors 
of nuisances have been regarded as persons who have no 
concern with anything not made the subject of complaint, 
or but what the members of the authority have thought 
fit to regard as nuisances irrespective of the meaning of 
the word in the Public Health Act,and sometimes appoint- 
ments are made of persons destitute of experience or quali- 
fications for the office, and occasionally of persons quite un- 
fit.” Urban sanitary authorities sometimes hold the same 
opinion, as many of our readers know by experience. 
Often the most unlikely and incompetent persons are 
appointed, through the influence of local wirepullers, 
for reasons best known to themselves. “The Public 
Health Act, 1878, requiring each house to be pro- 
vided with a proper supply of water, as regards some 
places might as well never lows been passed, The pro- 
vision of a public water supply to small towns and 
villages is the exception, and where there has been found 
anything deserving the name of a public supply, it has 
been usually provided by some owner for his tenants 
alone.” If this is the state of things when there is a 
Government department having power to enforce the 
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various sanitary Acts, what will it be when that power is 
taken away? A complaint of such sanitary authorities 
as the preceding to the county councils will be like an 
appeal from the verdict of a jury to the audience at the 
back of the Court. 

In the above report the Local Government Board have 
pronounced their own condemnation, and it is surprising 
that they allowed it to be published without judicious 
editing, for they have ample power to compel sanitary 
authorities to do their duty, and consequently are equally 
responsible with them for the instances of neglectdisplayed 
inthe sanitary survey. The transfer of the power of 
the Local Government Board, the main feature of the Bill, 
as regards sanitary matters, is in theory indefensible. Prac- 
tically it will make little difference, the county councils 
not being able to make a worse use of the power than their 
predecessors. "The Local Government Board, after an 
existence of nineteen years, must, as regards sanitary 
matters, be pronounced an utter failure, arising from its 
having two sets of duties to perform with different 
powers, the frequent changes in its head, and the fact of 
its owing its existence to the activity displayed by, and 
the interference with vested interests shown by its pre- 
decessor, the General Board of Health. That body did 
good service, but since its abolition sanitary legislation 
has been of retrograde character. The Public Health Act, 
1848, enacted that upon the petition of not less than one- 
tenth of the inhabitants of any place, or where the retiirns 
of the Registrar-General showed the average death rate to 
exceed twenty-three in a thousand, the General Board of 
Health might cause an inquiry to be made, and if they 
thought fit, order the Act to be adopted, and a local 
board of health formed. The appointment and removal 
of the medical officer of health, and the removal of the 
surveyor, was to be subject to the approval of the General 
joard. In 1857 the Public Health Act was amended by 
the Local Government Act, the power of petitioning for 
an inquiry was taken from the tenth of the inhabitants, 
the power of directing the Act to be adopted where the 
death rate exceeded twenty-three in a thousand was 
taken from the General Board, and the question whether 
the Public Health Act should be adopted, and con- 
sequently the sanitary state of the district improved, left 
to be decided by a majority of the inhabitants, an early 
application of the principle of local option, which did not 
work satisfactorily. In 1871 the Poor Law Board was 
abolished, and the Local Govermnent Board established 
in its stead, taking on the care of sanitary matters as well, 
How well those duties have been performed the numerous 
instances of fussy and mischievous activity in poor law 
matters, and the apathy, cireumlocution, delay, and supine- 
ness in sanitary matters, so frequently recorded by the 
press, testify. 

What is wanted in sanitary authorities is the restoration 
of the irremovability of the officers,as in the Public Health 
Act, and the establishment of a system of control our 
sanitary authorities at once effective and real, which can 
never be the case with upwards of seventy county councils, 
each differing in ideas, methods, standards, and working. 
If the Bill passes in its present state everything depends 
upon the kind of men composing the county councils, and 
grave fears are entertained that the last state of local 
government, especially in sanitary matters, will be worse 
than the first. 





THE PROPOSED AMENDMENT OF THE EMPLOYERS’ 
LIABILITY ACT, 


Tue Iron Trades Employers’ Association, which represents the 
master engineers, shipbuilders, machinists, founders, and other 
kindred trades of Great Britain, has prepared a petition which is 
being signed throughout all the principal industrial centres of 
the country, against the Bills that have been brought into the 
House of Commons to amend the Employers’ Liability Act, 1880. 
In these Bills it is sought, amongst other things, to prevent 
employers and workmen from contracting themselves out of the 
operation of the Act, except under onerous and complicated con- 
ditions, which if passed into law would, it is contended, press 
inequitably upon employers in the mechanical engineering, ship- 
building, and ironfounding industries. It is also sought to fix 
upon the original employer or contractor in the first instance all 
responsibility for accidents, even in cases where the execution of 
any particular work has passed entirely from his hands. The 
petition sets forth amongst other objections that if employers 
and workmen are prevented by the Legislature from contracting 
themselves out of the Act, it will be a direct interference with 
the proper freedom of contract, for which no cause has been 
shown, It is further urged that there are many cases where 
both employers and workmen find it tu their mutual interest 
that the Act should not apply, and it is submitted that in such 
cases it would be unwise and inexpedient to make the Act com- 
pulsory. Such interest, it is stated, arises especially to the 
workman injured—or if he is killed to his representatives—by 
mutual arrangement, in cases where no proof is forthcoming of 
the negligence of the employer orsuperintendent, asin the absence 
of such an arrangement compensation could not be obtained 
under the Act, and mutual arrangement for compensation would 
almost certainly be prevented by the proposed Bill. It is also 
asserted that where the custom and economic practice of any 
trade involve the sub-letting of certain work as an unavoidable 
element in the division of labour, it will be a great injustice to 
the first employer or contractor to fix upon him a responsibility 
for operations where he has no direct control over the work in 
progress, and that to remove all responsibility from the sub-con- 
tractor will seriously increase the dangers and risks which it is 
the declared object of the principal Act of 1880 to limit or 
remove. We have only briefly summarised the principal points 
raised in the petition, which covers the whole of the objection- 
able ground involved in the agitation which has been carried on 
for several years past for an amendment of the Employers’ 
Liability Act, but it will be seen that quite sufficient reason has 
been shown why further legislation on the lines laid down by 
the promoters of the proposed amending Acts will be detrimental 
to the interests not only of the employers but also to the 
employed, 7 


MIDLAND RAILWAY ROLLING STOCK, 


IN the course of a trial at Carlisle some facts of importance 
were stated on behalf of the Midland Railway Company. It was 
a rating appeal, but it is not with it but with some facts brought 
out by it that we have now to do. Several of the heads of 





departments of the Midland Railway gave evidence. It was 
stated by the superintendent of the locomotive department 
that—excluding duplicates—there were 1697 locomotives owned, 
representing a capital of £3,393,353, The superintendent of 
the carriage and wagon department gave the value of the rolling 
stock in those departments in a recent year as—wagon and 
merchandise stock, £3,845,322; and carriage stock, £1,475,751. 
It was added also that at the works “they could make a truck 
in twenty-five minutes, and they built a new carriage every eight 
hours.” There are few facts which could more fully indicate 
the importance of railways than these thus presented to the 
public through the medium of a law court. In these three 
items—locomotives, wagons, carriages—the shareholders of the 
Midland Company have invested not less than £8,700,000; and 
it may be added that in the past few months the value has been 
increased. Indeed, on working stock at the end of 1887, it was 
officially stated that £10,684,785 had been spent by the com- 
pany. In all, the capital expenditure of the Midland Railway 
up to that time was £82,526,272; so that the working stock cost 
more than a fourth part of the total cost of the company’s 
undertaking and plant. The stock may be constructed mainly 
at the works, where the great speed we have named in the quo- 
tation is obtainable ; but the bulk of the expenditure on land 
and works is in the respective parts through which the com- 
pany’s lines pass, and much of the remainder must have been 
paid for work and materials which directly or indirectly benefit 
the districts, Thus, apart from the large sums which it spends 
continuously out of revenue for wages, materitls, stores, &c., a 
great railway company is one of the chief benefactors to the 
region it passes through. But it has to bear an enormous taxa- 
tion. Apart from the Government duty, there was paid by the 
Midland Railway in the last half of last year no less than £112,853 
for “rates and taxes.” Inotherwords, there was paid by thecom- 
pany in enforced contributions to local and other taxation, more 
than £18,800 monthly—arateof expenditure which is large beyond 
precedent. It is as well that the fact should be prominently 
brought out that the railways pay sums great as this for what 
they practically derive very little benefit from, for lighting and 
watching are provided for their works by themselves, as well as 
police protection, 


MANUFACTURERS AND THE NEW WHEEL TAX. 


SHEFFIELD cart and dray owners are up in arms against the 
new wheel tax. They have held a meeting, at which they have 
decided that the imposition of any tax whatever upon carts 
used for the purposes of trade is uncalled for, and would par- 
ticularly affect Sheffield industries, all of which are more or less 
dependent upon carts and drays as a means of transport for 
goods. The Chancellor of the Exchequer is reminded that 
carting goods is not a separate business, carried on for the pur- 
poses of profit—the assumption on which he appears to have 
imposed his new tax—but it is a necessary adjunct of all manu- 
facturing concerns. It is also pointed out that Mr. Goschen’s 
object-—to make the users of carts subscribe to the repair of 
roads—is already provided for through the manufacturers who 
own carts being, as a rule, the largest subscribers at present to 
the highway rates; whilst the minority of cart proprietors, who 
make carrying a special business, carry it on merely to the benefit 
of the general public, who already subscribe to the highway 
rates, The colliery proprietors make a further point against the 
proposal in regard to relieving carts used for agricultural 
purposes. They urge that there should be no distine- 
tion made between agricultural and other trades, many of which 
they declare are as depressed as the farming interest. This 
tax will mean in the large business centres of the king- 
dom, such as Sheffield, Manchester, Leeds, Liverpool, Bir- 
mingham, and Nottingham, a direct imposition on railway agents 
and carrying concerns of at least from £200 to over £1000 a year. 
Of course private firms will not pay the difference out of their 
own pockets, and, in the end, by an extra charge per ton for 
cartage, the British public will pay the piper. What the manu- 
facturers want to kuow is this, when all the drift of legislation 
is to meet the difficulty of high carrying rates in competition 
with water-borne foreign goods, is it wise to add another burden 
by a wheel tax / 
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The Naval Annual. By Lorp Brassgy, K.C.B. Portsmouth : 
Griffin and Co, 1888. 


THE author in the preface to this second number of 
his “ Naval Annual” states it “has been prepared in cir- 
cumstances of grief which will be understood by naval 
readers.” We may say here that Lord Brassey had the 
sympathy of all classes of the community in the sad 
event which occurred during the latter portion of his 
extended cruise abroad, and it is one of the characteristics 
of the author that not even such a calamity could divert 
him from the self-imposed task of preparing the work 
now before us. The result is a very handsome volume 
containing a vast amount of information, and placed 
within the reach of everyone by a price which can go but 
a little way towards covering the expenses attendant upon 
its publication. In fact, the book is unnecessarily bulky. 
There was no occasion to repeat facts and illustrations con- 
tained in vol. i, of the “ British Navy” and the “ Annual ” 
of 1886, as we pointed out in our review of the latter. 
As stated then, what is wanted is a review of the altera- 
tions and additions in construction, ordnance, and other 
subjects during the year. By pursuing such a policy 
each work would be a useful supplement to the preceding 
volume, and the matter be contained in reasonable com- 
pass. There is so much that is superfluous in the 
present volume that one is apt to overlook what is really 
valuable. 

The “ Naval Annual” for 1887 comprises four sections 
and an appendix, 

Section I., by Lord Brassey, under the title of “ Recent 
Naval Administration,” deals with a variety of subjects 
on which little new light is thrown. The burning ques- 
tion as to the supremacy of the First Lord, and the power 
vested in his naval advisers, is not touched upon, but some 
good suggestions are mide for effecting economies in dock- 
yard administration. When, however, Lord Brassey advo- 
cates the abolition of our arsenals at Trincomalee, Jamaica, 
and Ascension on purely economical grounds, he loses 
sight of strategical considerations that are of paramount 
importance. Trincomalee, it is true, does not lie in the 
direct track of commerce, but would be a valuable base of 
operations for ships of war employed on that side of our 
Indian Empire. It played an important part in the 





struggle between Sir Edward Hughes and Suffren for the 
supremacy of those seas in 1782 and 1783. Jamaica and 
Ascension also have a value not to be assessed by the 
amount of commerce which passes in the neighbourhood. 
In dealing with naval mobilisation, a tribute is paid to 
the usefulness of the Intelligence Department and the 
excellent work done by Captain Hall at its head, It 
seems strange, with the first Navy in the world, that 
such an organisation was not in existence years ago. We 
can only attribute it to the opposition which any 
increase to the professional element has produced on the 
part of that vast body of civilians at the Admiralty who 
look upon the Navy as provided by the country for their 
special benefit. 

In dealing with the education and training of naval 
officers Lord Brassey advocates raising the age for entry 
to fifteen. He states that “in the French Navy the 
system of education has been more favourable than 
our own to the acquisition of scientific knowledge.” 
There the average age on entering the training-ship is 
seventeen. At that age boys are then capable of taking 
up the more advanced subjects our officers are taught at 
Greenwich, and their technical training can be carried 
out without interruption. Our officers, on the other 
hand, are never free from the schoolmaster, and up to 
old age are struggling with the movements of #, y, and z. 
It has been said that French naval officers are good owing 
to their education, and ours in spite of theirs. In dealing 
with the coaling stations, Lord Brassey speaks with 
authority, having lately paid most of them a visit. Asa 
reaction against leaving them entirely unprotected, there 
is now a danger lest they be placed before the fleet, and 
large sums of money spent in making them impregnable. 
This is unnecessary. It is essential that they should 
not be at the mercy of one or two ships which might 
evade our own cruisers, but the attack by a hostile fleet 
must be prevented by the superiority of our own force 
afloat. Expenditure upon purely passive defences should 
be kept within the narrowest limits, while no money 
should be spared to place our fleet on such a footing that 
no doubt shall exist of its absolute superiority. In 
Chapter VII. the Australian defences are dealt with, and 
a tribute of praise given for the way in which the 
colonists have fortified their harbours. This was a 
perfectly legitimate expenditure, as these colonies are 
not on the same footing as our Imperial coaling sta- 
tions, though it is still open to question whether the 
money might not have been more advantageously em- 
ployed in l-cal naval forces. We are not among those 
who view with any great satisfaction the arrangement 
under which the home Government provides a special 
squadron for use in Australian waters. An attack in 
this part of the world is most unlikely unless our Navy 
under the pressure of party considerations is allowed 
again to fall into the state it was six years ago. That a 
number of ships should be restricted to one station, and 
not be available to reinforce a squadron acting in China 
or the Pacific, seems to us a fatal limitation. Ina short 
time we shall have the largest fleet where it is least likely 
to be wanted. Our only consolation is that in the first 
war any such restriction will inevitably be removed. 

In speaking of our shipbuilding policy Lord Brassey com- 
mends the decision of the Admiralty not to lay down any 
more ironclads of large size at present. We are unable 
to agree with this, for the reasons given in our review of 
the Naval Estimates a fortnight ago. When our obsolete 
Channel squadron is replaced by a fleet of modern vessels, 
and our foreign stations are provided with better repre- 
sentatives than the Swiftsure, it will be time to pause. 
Until then at least two new first-class battleships shovld 
be laid down every year. We are glad to find that Lord 
Brassey, however, endorses the demand of Lord Charles 
Beresford for more cruisers. There is no doubt that in 
the next war in which this country is engaged a most 
determined attack will be made on our commerce. This 
is clearly foreshadowed in the utterances of Admiral Aube 
and the remarkable career of the Russia’s Hope. Every 
steamer of 14 knots and upwards that can be obtained by 
an enemy will be rapidly converted into a commerce 
destroyer, and we must anticipate considerable damage 
before their career is cut short. Our only safeguard is a 
good system of int+lligence supplemented by a large 
number of cruisers. We must discount at once the services 
of our slow corvettes and sloops, because they would be 
perfectly useless for the purpose. A careful examination 
of the “C” class is advecated to ascertain whether they 
can not be converted to 15 knot vessels, and at what cost. 
It is quite evident, however, that their dimensions are 
incompatible with any such increase of speed unless the 
ships are almost entirely reconstructed at the cost of a 
new vessel. 

In Chapter XT. we are given a comparison between the 
ironclads and cruisers of England, France, and Russia on 
March 31st, 1891, which is decidedly too favourable to 
our own force, and is by no means well arranged. It 
seems anomalous to rate the Hercules and Sultan as first- 
class battleships in the same category as the Nile and 
Trafalgar, while the Orlando class should be included 
among the protected cruisers, and not as second-class 
ironclads, Our total of coast defence vessels also includes 
those stationed in the colonies, which gives them a 
fictitious value. We will acknowledge, however, that 
there is no more difficult task than to classify fleets, and 
apportion to each vessel its figure of relative efficiency. 

Chapter XV. gives an interesting account of the French 
naval manceuvres in 1886 and 1887, and of the operations 
in China in 1884. We are surprised to find no account of 
our own naval operations last summer, which one would 
suppose to be a principal feature in any review of naval 
events for the past year. This section concludes with 
some correspondence presented to Parliament concerning 
the evacuation of Port Hamilton. Three admirals who 
have commanded on the China station express an un- 
favourable opinion as to its value, which, coupled with 
the desire of the Chinese Government that we should 
withdraw, sufficiently accounts for this step being taken 
As is clearly shown in this correspondence, Port Hamilton 
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is too far from Vladivostock to be utilised as a base of | 
operations against that place, and hence the principal 
reason for its acquisition disappears. 

Section IL, by Mr. F. K. Barnes, includes detailed 
lists of British and foreign armoured and unarmoured 
vessels. The value of these is, in our opinion, much 
diminished by the names being given in alphabetical 
order. As stated before, a classification that will 
satisfy eyerybody is a difficult task; but different 
types such as broadside, turret, and barbette, might 
have been grouped together for the ironclads, and 
the unarmoured vessels subdivided into cruisers of 
different classes. It is time that the nomenclature of 
ships should be revised. The terms corvette and sloop as 
applied to modern ships are misnomers, while the name of 
gunboat should be reserved for small coast-defence craft 
of the Comet type. Our sea-going fleet of unarmoured 
vessels would then be divided into cruisers of different 
classes, gun vessels, and torpedo vessels. The report by 
Captain Fane in this section on the Imperieuse, after a 
cruise in her, gives a very favourable account of her 
behaviour at sea. His remarks as to her ability to fire 
her guns in a sea-way as compared with the Colossus 
gives the keynote to the superiority of the barbette 
system over the turret in this respect. In any but 
favourable conditions of weather not only would the 
comparatively low freeboard turret ship be incom- 
moded by her deck being awash, but a certain 
proportion of the projectiles from her guns would 
inevitably strike the crest of waves close to the ship and 
Le deflected into the air. Barbette guns place] higher 
up from the water-line would not labour under this dis- 
advantage. Captain Fane records his high opinion of the 
Iniperieuse as a fast ocean cruiser and a powerful fighting 
ship. It is satisfactory, therefore, to know that she is on 
her way to China. The plans of the ships in this section 
are admirably executed, and being nearly all drawn on the 
same scale, the relative sizes of the vessels are apparent 
by inspection. 

In Section IIT. we have an excellent account by Captain 
Orde-Browne, late R.A., of the progress made in ordnance 
and armour, with tables of English and foreign guns. As 
tsated in a footnote to Chap. 1., the accounts of different ex- 
periments and the illustrations have in many casesappeared 
in this journal. Section LV. deals with torpedoes and sub- 
marine warfare, by Lieutenant Sleeman, late R.N. In this 
account, which is decidedly brief, the tendency seems to 
be in the direction of extolling the controlled torpedoes 
and depreciating the Whitehead. All will admit that the 
latter is far from perfect; but until our Government 
adopted the Brennan, controlled torpedoes could be hardly 
considered to have got beyond the experimental stage. 
We believe Russia rather hastily took up the Lay, and 
purchased some of these weapons; but little further 
action seems to have been taken in the matter. It is the 
opinion of many that we paid rather too dearly for the 
Brennan torpedo, of which we are told it was decided to 
omit all details. A few hints are given of Mr. Norden- 
felt’s new weapon, which it is stated “promises to be a 
most effective controllable locomotive torpedo.” We 
pointed out not long since the reasons why this branch of 
submarine warfare can have but a very limited applica- 
tion, and doubt whether even Mr. Nordenfelt’s genius can 
overcome these defects, and give the controlled locomotive 
torpedo any substantial practical value. 

In the appendix to the Annual there is much useful 
matter though it suffers in interest by a considerable 
portion being a year old. Thus we are given the Naval 
Estimates for 1887-8 with the First Lord’s explanatory 
statement, at atime when similar information for the 
following year has been published. Some extracts from 
the Report of the Royal Commission on Civil Establish- 
ments as affecting the Admiralty are given, which deal 
chiefly with the clerical statf employed. The enormous 
number of 502 clerks are shown as attached to the 
Admiralty office, and the opinion is expressed that many 
are too highly paid. Though we think a good deal in this 
number of the Annual might have been omitted, it isa 
most useful volume, a special feature being the admirable 
illustrations of ships by Mr. Mitchell, while both printer 
— Messrs. Clowes — and publisher — Messrs. Griffin — 
deserve every praise for the manner in which the book has 
been brought out. 
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PASSENGER ENGINE, CALEDONIAN RAILWAY. 





WE illustrate this week a bogie passenger inside cylinder 
engine, built in 1887 at the Caledonian Railway Company's 
Works, Saint Rollox, Glasgow, from the designs of Mr. D. 
Drummond, locomotive superintendent of the line. This engine 
was designed to work the heavy coast passenger and excursion 
traffic on the Caledonian line. It has two pairs of coupled 
wheels 5ft. 9in, diameter, and a four-wheel bogie in front, with 
wheels 3ft. 6in, diameter. 

The cylinders are 18in. diameter and 26in. stroke, and give a 
tractive force of 122 1b. for each pound of effective pressure on 
the piston. 

The boiler is of the usual telescopic type; the barrel is con- 
structed of two plates in length, the fire-box being flush with the 
barrel, Four curved wrought iron bars of bridge rail section 
are rivetted to the under side of the outer fire-box shell; from 
these are slung cast steel brackets, through the bottom 
flanges of which the suspension stay bolts pass to the roof of 
the copper box, thus permitting of its free expansion, The 
dome, surmounted by a pair of Ramsbottom’s safety valves, 
contains the regulator, of a gridiron type, with a small easing 
valve at the back. The ashpan is provided with cast iron double 
doors and mouthpieces, which are machined at the meeting 
surfaces, thereby securing an air-tight fit when home. The fire- 
door is also of cast iron, opening inwards. The barrel plates, | 
outside fire-box plates, smoke-box tube plates, and angle iron 
stay bars, bridge rail bars, and dome base, are of best York- | 
shire iron, The ashpan sides and bottoms, smoke-box cover- | 
ing and door plates, and boiler clothing, are of Siemens mild | 
steel. The tubes are of brass, 

The valve motion is of the usual kind, witha lifting expansion | 
link, and the whole of the gearing is interchangeable with all | 
the engines on the line having 18in. by 26in. cylinders. All | 
working surfaces are made large. The motion plate carries the | 
slide bars free from cylinder, and thereby reduces the cost of | 
erection, and places the support at the point where the greatest 
thrust of the connecting rod takes place, namely, when the 
crank is at half stroke. ‘This arrangement also gives long 
excentric rods, and enables an excellent motion to be obtained. 

The frames are of Siemens steel, brought slightly together 
at the front end by hy¢craulic power, to give more clearance to 
the front wheels of the bogie when passing round curves. The | 
wheel centres throughout are of cast steel, and the tires of 
Bessemer steel. The axles throughout are of selected extra best | 
scrap, and three times shingled. The axle-boxes are of gun- 
metal, those for the coupled wheels sliding in adjustable cast- | 
iron guides, fitted on both sides of the horn blocks. 

The load on the driving wheels is carried on four Timmis’s | 
spiral springs ; that on the trailing wheels is supported on 
laminated springs, with 3ft. 6in. centres ; the bogie has laminated | 
springs with 4ft. centres. Two cast iron sand-boxer, forming 
parts of the driving splashers, are supplied with sand-cocks 
worked from footplate, the euds of the discharge pipes being | 
fitted with the air-blast arrangement ; the sand is driven right | 
under the tread of wheel, thereby securing an early grip. The 
engine is provided with the Westinghouse automatic air-pressure 
brake, acting between the driving and trailing wheels. The 
engine is fitted with two organ whistles, two injectors, two sets | 
of glass water gauge apparatus, one Bourdon’s duplex pressure | 
gauge, one brake pressure gauge, and all necessary cocks and | 
gear. The vortex blast-pipe is used. The tender is mounted 
on six wheels, each 4ft. diameter, and has a wheel base of 13ft. | 
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The tank contains 2840 gallons, and the coal capacity is five tons. 
Above the frame the tender is clothed with steel sheeting ‘in. 
thick, leaving an air space of fin. between the upper tauk plates 
and casing. A well ldft. Sin. by 3ft. llin. by 1ft. 5j?in. is fitted 
between the frames. The load is carried on six laminated 
springs, each 3ft. long. The framing and tank plates are of 
Siemens steel. The wheel centres, tires, and axles are of the 
same material as described for those of the engine. The axle- 
boxes are of cast iron fitted with gun-metal bushes, The tender 
is fitted with a hand brake in connection with the Westinghouse 
brake, arranged so as to permit of separate or combined action. 


List of Chief Dimensions and other particulars. 

Cylinders : — ft. in 

Diameter of cylinders ; 6 

Stroke 9 ” on A ai 

Distance between centres of « ylinders 

Outside lap of valves .. .. .... 
Wheels and axles :— 

Diameter of coupled wheels 


conte 
mete 


5 9 
oo soe isa ae 3.46 
Length of bearings of crank axle 0 7} 
Diameter * ~ 08 
Length 9 trailing ,, 0 74 
Diameter a * th 0 7 
Length ae bogie an 09 
Diameter ” ” ” - OG 
Boiler :— 
Diameter of boiler (outside) at smallest part a, 
Length of barrel i ee ale: ae Oe .10 0 
* boiler over all s bs 5 
- outside fire-box casing .. .. \ 5 5 
Width of as ‘6 attop.. 4 5} 
a aw, a ra bottom outside 4 0 
Depth ”» o o tube plate | 7 83 
” 9 ® * fire door / 7 23 
Length of smoke-box inside oes) ae. VS es 2 104 
Distance between tube plates ..  ..  .. - 10 4 
Length of copper fire-box inside at top.. as ae Se Se 
Depth * o attube plate .. .. .. .. 6 & 
~ 0 re eee oe 
Width at bottom (inside), tapering as shown on drawing 3 53 
Thickness of plates, fire-box f{ covering plate... .. .. 0 0% 
casing \ back and throat plates.. 0 08 
Thickness of plates, boiler barrel ..  .. ..  «. «oe 0 OF 
is o smoke-box tube plate... .. .. .. 0 6} 
” ” copper-box covering plate... 6... O 0% 
99 * fire-door plate... 6... 0 0)% 
” ” °° tube plate.. .. .. .. 0 0% 
Tubes :— 
a Ga er ae: ie ee ay ae my ae Of 
Diameter ee ee eee ee 
Heating surface in tubes .. . b xq. ft. 
Po 99 fire-box ” 





°° » total  » 

ae ae ae ee ae ee 

Working boiler pressure per square inch .. .. .. «. 1501b. 
ft. in. 

Distance between centres of bogie and of driving wheels 9 ° 
8 


” ” ” driving and trailing _,, 





ioe et iis bogie wheels .. .. .. .. 6 6 
py eee eee ee ee ee ee 
a ve and tender when coupled... .. 42 | 
Length over engine and tender buffers... .. .. .. «. 51 7 
Weight distribution :— Tons ewt. qr. 
eight on bogie wheels .. .. .. «. es oe + 13 VB 
an front driving wheels .. .. .. .. -- M4 18 3 
hind 2 ” <6 64 te tb se 
aa a ee i 
Tender :— 
Weight on six wheels when in working order .. 0 0 0 


To these engines is fitted a very clever whistle, designed by 
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Mr. Drummond, to prevent horses being frightened in the | 
stations, &c., which we illustrate on page 306. It will be 
observed that both whistle valves are opened by the same rod, 
but that the smaller, which emits a sound like a guard's 
whistle, is opened first, and that the large whistle only comes 
into use when the driver has special need to apply it. | 
This is a very fine example of the best class of modern loco- | 
motive. The point of special interest is the carrying forward | 
of the motion plate, giving long excentric rods, and also enabling 
the motion bar bracket to be placed at the point where the | 
greatest thrust of the connecting rod takes place. The motion | 
bars are entirely carried by this bracket, and have no connection | 
with the cylinders, An external elevation of this engine will be | 
found in THE ENGINEER for January 6th, 1888. | 








CARLISLE MARKETS. 





parallel lattice type, and serve to carry the ends of the secondary 
purlins, thus dividing the roof into convenient dimensions for 
boarding. 

The secondary purlins are of a fish-bellied lattice type, 
9ft. 104in. long, with a depth of 12in. under the boarded 
and slated portion of the roof, and 9in. under the glazed 
portion. Each span of the roof is surmounted by a sky- 
light carried by ornamental trusses 22ft. span placed 9ft. 10$in. 
apart. Between the skylight and the curved roof vertical louvre 
frames are provided filled in with wrought iron louvres. The 
lower portions of the curved roof and also the lower portions of 
the skylight are covered with slates on 1jin. boarding, and the 
remaining portions glazed, all the astragals being of wrought 
iron. The girders between the columns are 38ft. span, 4ft. deep 
at the ends, diminishing to 3ft. deep at the centre, the top flanges 
being straight and the lower flanges segmental ; the webs are 
formed of light bracing bars 4in. wide, and present a much 


; | lighter appearance than would be possible with plate girders. 

Tue new markets now in course of construction at Carlisle, |The columns are placed far apart—39ft. 6in.—to economise 
from the design of Messrs, Arthur Cawston and Joseph Graham, | space. Theyare required to offer considerable resistance to theside 
as architects, will probably be when finished among the most | pressure of the wind, and consequently are of a very substantial 











commodious buildings of their kind at present erected ; and con- | 
sidering the large area covered by the main roof, one cannot but 
notice the successful attempt which has been made to economise 
space, and cause as little obstruction to traffic as possible by the 
supporting columns. 

The area of the market is about 6300 yards superficial, exclu- 
sive of arcades, shops, &c., which form part of the market build- 
ings. 

The roofs of these markets are fully illustrated by the double- 
page supplement which we published on the 30th ult., and the | 
similar supplement which we publish with the present im- 
pression, They are from the design of Mr. A. T. Walmisley, 
M. Inst.C.E.,of Westminster, and consists of three main spans of 
70ft. each, together with a portion of about 270 square yards to 
be utilised as a fish marke‘, which is treated separately, as shown 
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design, with strong flanges and base. Each column is bolted down 
to a massive concrete foundation with four 24in. diameter anchor 
bolts. The gable screens at the ends of the roof are filled 
in with glazing on wrought iron astragal bars, and to resist 
the force of the wind the screens are completely braced 
with vertical and horizontal trusses placed on the inside. 
Helliwell’s system of glazing is to be adopted. The vertical 
trusses are placed about 7ft. apart, and are connected at their 
upper ends to the rib and at the bottom to horizontal girders 
connecting the feet of the ribs, and acting as ties as well as 
resisting any forces communicated through the vertical trusses. 
The central span of the roof has no diagunal wind-bracing, as it 
is materially stiffened by its intersection with another portion of 
the roof of the same span and joining the central span diagon- 
ally, but the side spans are thoroughly braced diagonally with 
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hy the p'an—which will be found on the supplemental engrav- 
ing given this week. The main ribs are of the braced arch type, 
consisting of a rigid rib tied together by round bar iron ties 
with screw adjustments. The main ribs are 13in. deep at the 
crown and 18in. deep near the springing, built up with a single 
sin, web and two flanges, each flange consisting of two 
34x35 4 L-irons. The round bars in the ties are of scantlings, 
varying from 1jin. to 2jin. diameter. The outer rib of the 
main principals is segmental, being struck with a radius of 
44ft. 6in., and having a rise at the centre of 18ft. 9iu. from the 
springing line. 
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The feet of the principals where the rods are connected are | 
spread out laterally, and the webs doubled, the tie rods being | 
securely fixed between the webs by pins 4in. diameter. Owing to 
the unsymmetrical form of the plan of the roof, special ribs 
Were required in some parts of the building, but these have 
been designed to harmonise as much as possible with the other 
portion of the work, and will not detract from the general ap- 
pearance, The main ribs are placed 19ft. 9in. apart, every 
alternate rib resting on a column, the remainder being carried 
on girders between the columns. The main purlins are 
19ft. 9in, long, and are supported between the main ribs at 
distances of 9ft. 6in. apart. They are of lattice construction, 
with parallel flanges, each flange being made up of two 
2hin, x 2hin, x gin. L-irons. The intermediate ribs are carried 
between the centres of the main purlins, and are struck from | 
the same centre as the main ribs. They are also of the | 





3in. by Zin. bars. The gutters are of cast iron carried on the 
top of the girders, and supporting the plates on which the 
covering is fixed by this arrangement. Purlins are not required 
at the feet of the principals, which results in a saving of 
material, The gutters discharge into the heads of the columns, 
a thin sheet-iron tube 6in. diameter being carried down iuside 
and filled in al] round with concrete, thus effectually protecting 
the columns from oxidation from the continual passage of 
surface water. The total quantity of wrought iron used in the 
main roof and fish market will be about 400 tons, and of cast 
iron 130 tons ; the weight per square of area covered will equal 
15 ewt., including gable screens, girders, &c.; the weight of 
cast iron per square, columns, &c., will equal 5 cwt. Messrs. 
Hodgson, of Workington, are the builders, Messrs. Robertson, 
of Workington, the contractors for the ironwork, and Messrs. 
Sandall, Corderoy, and Selby, of Westminster, the quantity 
surveyors, 

The following is a summary of the calculations of the stresses 
in the roof principals :— 


Dead Loads (vertical), 


Point. Load in cwts. Point. 
1 ve a 15°¢ es 12 
2 34°55 tite ll 
3 RMD die cs: -ae> 4a, ee ae~— 2 
4 ee a ae eee: ee ee ee 9 
RY 4s! ‘ee! ae ak oer, ee Se 4a eu tees 86) “Se 8 


@ ke ee de ce a ie TOI) ae ew Ge ee we 4 7 
Taking 50 lb, per square foot, wind pressure blowing horizon- 
tally, the following is a summary of the total pressure met :— 


Points Angle Normal pressure. Aveen Total normal 
upon of roof. Pounds te pressure in 
diagiam. Deg. per sq. ft. ~~ ewts. 
Bes ce oe in SEE vas 47°5 «« Tee 
2 49 41°6 os 142°5 -. 53°00 
3 Bt Ee 6h se 3s Oe « W5o 
4 274 80°4 142°5 .. 88°75 
© as 23°6 aS .. +. We 
Ons: 5 TW an) Qelick 4'°5 = O°9Vq. 
6 Reaction to vertilater - 241s 31°00 
6 Horizontal pressure on louvres .. ok 
7 Reaction to ventilator .. .. 1175 


The resultants of the above forces are obtained by Figs. 2 and 3, 
and are drawn through their respective points in Fig. 1 until 
they cut the springing-line. The reactions of the forces at A-— 
truss being fixed on weather side and free on lee side—are 
281°89 ewt. vertical and 97°65 ewt. horizontal. The reaction at 
B—vertical only—is 228°53 cwt. 

The following is a summary of the stresses in the bracing of 
the principals, which will be understood by reference to the 
Stress in E F = { 20853 x 344 — 
(86°2 x 11 + 12% x 13°55 + 30°12 x 198 + 15°0 x 23°9 
+ 83°75 x 276 + 150 x a1) } + 109 = 402°84 ewt. 

Stress in A E = 
{ (281°89 x 14°6 + 97°65 x 12°6)-(31°8 x 13°8 + 82 x 915 
3953°484 

“8 


diagrams herewith. 


+29 x 46) } + 680 = = 581°39 ewt. 
Stress in B F = 
{ (22853 x 14°6)-(15 x 4°] + 83°75 x 7°8 +15 x 11°3) 


2818°288 


+68 = = 414-45 cwt. 





The stresses in C E—E H—H F and F D are obtained graphic- 
ally by force diagrams on Fig. i, and the stresses figured on the 
lines parallel to the various members. 

The stresses in the rib are arrived at by drawing a curve of 
equilibrium for the tabulated loads combined with the stresses 
already found in the bracing. The polygon is shown in Fig. 1 
by the thick dotted line, and the force diagrams by which it is 
obtained by the vector lines drawn from the springing points. 

The greatest stress in the rib occurs in the second division 
from B, where the curve of equilibrium is furthest removed 
from the rib. 

ima 7 az 
Tension in outer flange = > od 6 17°6 cwt. 
ima 5 an 
Compression in inner flange = en of 55 — 546-6 ewt. 

The clerk of the works engaged in the erection is Mr. H. C. 

Charlton. 








AN IMPORTANT WATERWORKS ARBITRATION. 





At the very time when certain waterworks companies were 
preparing measures which would have seriously trenched upon 
the sources of supply belonging to the borough of Windsor, an 
important arbitration was proceeding respecting the acquisition 
of the Eton and Windsor Waterworks by the Corporation. 
After an exhaustive investigation the arbitrators have made 
their award. The case was peculiarly interesting owing to the 
history of the works, and it is very important in the result. 
The original works were established in 1696, when the mayor 
and Corporation granted to one Mr. Yarnold, of Worcester, a 
lease for 500 years of a piece of ground in the Thames called 
Cooper's Eyot, and a certain stream for the purpose of building 
a wheel and the pumping machinery to supply water to Windsor. 
The rent was the annual payment of “two fat, good, and sweet 
capons,” but at a later period the payment became £1 a year. 
After a time, by another lease, power was given to break up the 
streets for the purpose of laying down supply pipes. In the 
middle of last century the works came into the possession of a 
Mr. Cutler, who made extensions and enlargements. The works 
remained in the same family, each successive owner further 
enlarging them, and in 1868 Mr. Cutler obtained a new Act of 
Parliament to authorise additional works, and for other pur- 
poses. Under the Act additional works were provided, and 
amongst others a new well was sunk. This proved extra- 
ordinarily successful, for a short distance below the surface the 
chalk was reached, and at the same time an abundant water 
supply, the quality of which was excellent. In 1882 Mr. Cutler 
found it was necessary again to go to Parliament. He had ex- 
pended all the capital he was authorised to expend by the pre- 
vious Act, and more also, and the further application to Parlia- 
ment resulted in the Act of 1883, the Act under which the 
present proceedings were authorised. Under this Act the 
undertaking was incorporated as the Windsor and Eton Water- 
works Company, and its limits of supply were identical with 
the limits of the Act of 1868, except that “ Windsor Castle and 
precincts ” was added. As a matter of fact, however, Windsor 
Castle had its own water supply. By Clause 11 of that 
Act the capital of the company was put at £95,000 
in 9500 shares of £10 each, 7500 of such shares being 
vested in the trustees of the marriage settlement of William 
Henry Cutler and Emily his wife. Section 18 provided 
that “unless and until otherwise determined as_herein- 
after provided, the maximum dividend to which the vested 
shares shall be entitled in any year shall be £3000 and no 
more.” But it gave the trustees of Mr. Cutler's marriage 
settlement the option of having the amount of the maximum 
dividend on the vested shares determined by arbitration, if they 
gave notice of such desire to the Corporation of Windsor within 
three months of the passing of the Act of 1883. The trustees 
exercised this right, and the arbitration took place in the year 
1884, Sir Henry Hunt acting as umpire, Sir Frederick Bram- 
well as arbitrator for the Corporation, and Mr. G. W. Stevenson 
as arbitrator for the Cutler trustees. Sir Henry Hunt ulti- 
mately awarded the trustees an additional annual dividend of 
£720—the additional income claimed having been £3647— 
making the maximum annual dividend in respect of the vested 
shares £3720. Sir Henry Hunt's decision was subsequently 
upheld by the Courts of Law. This Act also contained pro- 
visions enabling the Corporation of Windsor and the Eton 
Local Board within twelve months of the passing of the 
Act to acquire the property, rights, powers, and privileges of 
the company for such price—including a sum for compulsory 
sale and for the prospective value of the company’s undertaking 
—as should be mutually agreed upon; or, failing agreement, as 
should be settled by arbitration. There was also a proviso that 
if the Eton Local Board should neglect or refuse for two months 
to concur in the joint purchase, the Corporation might alone 
have the power to purchase. The Eton Local Board declined to 
have anything to do with the purchase, and the Corporation 
proceeded alone. The necessary notices having been given, Sir 
Frederick Bramwell and Mr. Mansergh were appointed arbitra- 
tors respectively for the Corporation and the company, Dr. 
Pole acting as umpire. 

The points to be decided by the arbitrators were three :—The 
present value of the undertaking, the prospective value of the 
undertaking as distiuguished from the present value, and the 
proper consideration to be made in respect of the works being 
compulsorily acquired. Mr. Bidder, Q.C., and Mr. Bray acted 
for the company; Mr. Michael, Q.C., and Mr. Lovegrove repre- 
senting the Corporation. Mr. Bidder opened the case, entering 
very fully and minutely into the past aud present circumstances 
of the works, with a view to establishing a strong claim on 
behalf of the company. In the course of his speech he pointed 
out that the company had a capital of £75,000 paid-up shares, 
which was entitled to a maximum dividend of £3720, and had 
besides that an additional authorised capital of £20,000. But 
that capital had been created and issued, and one-fifth of it had 
been actually called up, and that capital was entitled to a 
maximum dividend of 7 per cent. upon the amount from time 
to time paid up. Furthermore, the company were authorised 
to raise £10,000 by debentures, at a rate not exceeding 5 per 
cent. As to the earning capacity of the undertaking, he 
observed that it was in a unique position for making profits, 
and supplied water more cheaply than any other water com- 
pany in the kingdom. They had, at a not considerable depth, 
an inexhaustible supply of beautiful water, the estimate from 
existing wells giving about a million and a-half gallons more 
than was wanted. And not only was there this remarkable 
supply, but for more than ten months of the twelve pumping 
cost almost nothing. The income of the company had grown 
for many years past. The net water rental in 1856 was £1293. 
By 1869 it had more than doubled itself—£2641. In 1884, 
when the Act of purchase had passed, and notice to purchase 
had been given by the Corporation, it had more than doubled 
that ; it rose to £5404. The net profit was £2143 in 1869, and 
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£3914 in 1884. In 1885 the net receipts rose from £5404 to 
£5568, and the net profits to £4063. Adding a small profit for 
laying services, the net profit—£3914—in 1884 was raised to 
£4108, and the net profit in 1885—£4063—to £4159. In 1887 
the net rental was £5540, a slight decline, and the net profit, 
£3903, but including extras, £4005. Having developed this 
part of the case, Mr. Bidder said it would be for the arbitrators 
to say how many years’ purchase the works were worth, and the 
same remark would apply to debenture capital, which would be 
worth a very considerable premium. 

Mr. F. B. Buckland, who had been chairman of the company 
since 1883, Mr. Cutler, the last private owner of the works, and 
Mr. Lass, accountant, were examined generally in support of Mr. 
Bidder’s statement ; and Mr. Thomas Horne, C.E., described the 
existing machinery as satisfactory and in good working order. 
There was, he added, good surplus power, which, if used te runa 
mill, would be worth from £150 to £200a year. Mr. R. W. 
Birch, C.E., estimated the value of the works at £138,718; pro- 
spective value, £10,000; and compensation for compulsory pur- 
chase, £22,307 (15 per cent.) ; total, £171,025. Mr. G. W. 
Stevenson, C.E., who acted as arbitrator for the company in a 
previous arbitration, submitted practically the same estimate as 
Mr. Birch’s, though he considered £10,000 too low for prospec- 
tive value, believing that a larger metropolitan company, re- 
quiring exceptionally pure water, would be glad to pay four or 
tive times £10,000 for the prospective value. Mr. William B. 
Bryan, C.E., engineer to the East London Waterworks Company, 
and formerly engineer to the Blackburn Corporation, was also 
examined, stating that at various times he had made in- 
spections of the company’s works. He had been over the dis- 
trict supplied by the company, and he had examined the 
accounts of the company. He thought the works were in such 
a position as to be able to supply the district most efficiently for 
a great number of years to come. He agreed with previous 
witnesses as to the prospects of the district increasing in the 
future. He thought the dividend of the company was well 
secured, and that it was worth thirty years’ purchase. The new 
capital he also considered to be exceedingly valuable. He had 
made a valuation of the undertaking, by which he estimated the 
worth of it at the present time to be £135,331 ; its prospective 
value he put at £10,000; together, £145,331 ; he added 15 per 
cent. for compulsory sale, £21,800 ; and estimated that the total 
price to be paid for it should be £167,131. 

Mr. Fenwick, C.E., having examined the works, agreed with 
Mr. Bryan’s estimate, and he considered that the stocks and 
debentures were well worth thirty years’ purchase, considering 
the cheapness with which the concern was worked. He thought 
there was every prospeet of the uncalled capital being spent ; he 
did not know a company having a prospect of getting 7 per 
cent. that would not find plenty of means of spending their 
money. Other witnesses were examined on behalf of the 
company, but Mr. Fenwick was the last. 

Mr. Michael, in the course of his argument on the part of the 
Corporation, contended that an instance of thirty years’ pur- 
chase—as proposed by the company—in a waterworks under- 
taking had never occurred, and that it was not justitied by any 
of the evidence presented. The question of a multiplier, 
he held, depended upon the security of the continuance of an 
income; and upon this question of continuance he called to 
mind the 500 wells existing in Windsor where there was a 
perfect system of drainage connecting every single house, and 
therefore no possibility of infiltration from cesspools which 
would be likely to cause the closing of these wells. He reminded 
the arbitrators, too, that there had veen a considerable dimi- 
nution of the meter supplies of the company, some of the largest 
consumers having found it desirable to sink wells of their own. 
Again, he thought it could not be said that a company which 
depended upon well water for its supply had so good a guarantee 
for continuance of income as a company which derived its 
supply from a river or watershed area. There was ne property 
in water ; and while he accepted Mr. Cutler’s statements that 
the company had a very admirable supply of very admirable 
water, he knew of no reason why someone next door, and even 
Mr. Cutler himself, if he thought proper, should not. intercept 
that water supply by sinking a well in close proximity. With 
regard to prospective value, he argued that there was no such 
possible progressive increase in the district as had been suggested, 
and he submitted that there were in this case no exceptional 
circumstances to warrant the addition of 15 per cent. for com- 
pulsory purchase. 

The Town Clerk and other municipal witnesses having been 
examined, Mr. Hawkesley, C.E., stated that he had known 
Windsor and its waterworks for a great number of years, and 
he had made a valuation of the works as they were when notice 
to purchase was given in 1884. According to his estimate, all 
that the Corporation ought to pay for the acquisition of the 
works was £103,445. He considered the works imperfect, 
because of the absence of a service reservoir, and he had, there- 
fore, deducted £8000 for that. He was of opinion that only 10 
per cent. should be allowed for compulsory sale. 

Mr. H. J. Marten, C.E., was the only other engineering 
witness called by the Corporation, and he put his valuation at 
£102,891. 

Mr. W. J. Beadell, M.P., President of the Institute of Sur- 
veyors, expressed the opinion that the works were not worth 
more than £87,000; while Mr. Robert Vigers, surveyor, con- 
sidered £87,078 a fair sum. 

Mr. Michael and Mr. Bidder again addressed the arbitrators, 
and the hearing terminated. On a subsequent day the decision 
was announced, when it appeared that, the arbitrators having 
disagreed, the umpire, Dr. Pole, had decided that “ the price to 
be paid by the Corporation for the purchase of the company’s 
undertaking, property, rights, powers, and privileges aforesaid, 
including the sum for compulsory sale, and for the prospective 
value of the company’s undertaking, is the price or sum of 
£131,600." The expenses incurred by the arbitration and in 
other respects probably amount to £10,000 ; and as the Corpora- 
tion has still to acquire Tangier Mill, which was outside the 
arbitration, it is expected that in the end this acquisition of 
works will cost the Corporation something like £150,000. 








ATTENTION is officially called to the attempt which is 
being made to introduce Andaman Padouk timber. The barque 
Anne Main left Port Blair on February 11th with a cargo of 530 
loads of Padouk timber for the London market. Should this 
timber be sold at remunerative rates regular shipments will be 
made. This timber is very strong—P =827—and durable, its 
weight is 55 lb. to the cubic foot. It has been used for gun 
carriages both in India and in England; furniture made of it was 
exhibited in Paris in 1878, and since in the exhibitions in Calcutta, 
Edinburgh, and London, and was greatly admired. Its handsome 
appearance—-equal, if not superior, to that of mahogany—makes 
it a suitable wood for furniture, fittings of railway carriages, and 
ships’ saloons, and for carriage building, while its great strength 
and durability recommend it for all constructive purposes where 
first-class timber is necessary. 





DUPLEX WHISTLE, CALEDONIAN RAILWAY. 


(For description see page 304.) 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 





FAIR 


Sin,—Mr. Bulstrode wishes to impose a tax on corn which shall 
raise the price; Mr. Brett wishes to impose taxes on all imports 
which are to be paid by the foreigner—that is, which will not raise 
the price. At the same time Mr, Brett wishes these taxes to raise 
wages in England, and also keep a larger number of our popula- 
tion employet. At least it appears to me that these are his expec- 
tations, but I can never be quite sure when he is net parodying 
some one else. Anyway this is the point he has got to prove, 
namely, that Protection, whether by raising prices or otherwise, 
would increase the number of people now employed in England. 
Hitherto he has assumed this asan axiom; when he has shown ground 
in theory or history for his belief it will be time to examine his sys- 
tem of trade, in which it is profitable to have ali outgoings and no re- 
turns. Now, I will merely thank him for the admission of what 
I took some pains to point out and to illustrate by occurrences 
which from their recent date can scarcely have been mentioned in 
Adam Smith or Mill—namely, that though exporting goods below 
cost price has been known, it is not a course conducive to pro- 
sperity, nor likely to be persisted in even by the fair trade 
Germans. Leaving him, then, to settle his difference with Mr. 
Bulstrode, and to establish his axiom if he can, may I draw your 
attention to an instance in your number for March 23rd of the 
difficulty of interpreting facts in cases of depression and rightly 
assigning the causes. You make mention on page 246 of the 
closing of an old-established stove grate factory, stating that it 
can clearly be traced to depression of trade which has diminished 
the demand for high class work. 

This may be so; but I do know that I have seen some tons of 
these same stove grates turned out of houses to make room for 
newer-fashioned wares, in which the metal work consists of a cast 
iron frame, costing shillings where the old stove cost pounds, and 
relying for beauty on tiles set round it; and when I find that the 
period of diminished demand for these costly metal wares is exactly 
contemporaneous with the rise of the new-fashioned grate, and 
that at least one of the houses named is now actually undergoing 
transformation from the taste of Roscoe Place to that of the very 
man who gave shape to the new style of grate, the architect, Mr. 
Philip Webb, my suspicion that here we have an instance of the 
complexity of problems which the sufferer is but too ready to con- 
sider solved when some one possible cause has been mentioned, is 
deepened into something near certainty. 

Kensington, April 4th. 


TRADE AND NO TRADE, 


W. A. S. BENSON. 





THE ENGINEERS AND ARCHITECTS REGISTRATION BILL. 


Sir,—I note with some interest that none of your readers 
appear to have sent you a letter for publication on the subject of 
the Engineers and Architects Registration Bill. No doubt the 
cause of the silence is to be found in the low estimate of the whole 
affair made by engineers, the gentlemen whose names are on the 
bill carrying no professional weight whatever, while the body by 
which it is got up and promoted is of recent origin and quite devoid 
of influence. It would be a mistake, however, to ignore the fact 
that turbulent minorities have before now succeeded in overruling 
sensible majorities ; and if engineers keep silence it is possible that 
a most mischievous Bill may be mien | through Parliament. I 
would therefore urge on your readers the necessity for taking some 


decided steps to prevent Mr. Gough and his party from working 
their sweet will in this matter. 

To a great many persons there is something extremely seductive 
in the notion of engineers holding diplomas just as physicians do, 
At one time I was myself strongly in favour of the scheme, but 
that was before I had fully examined it and made myself master of 
the nature and extent of the difficulties to be overcome. If the 
new Bill becomes law, then engineers and architects and surveyors 
will not be permitted to practice unless they are members of some 
one or other of certain scheduled societies or institutions, or are 
registered after an examination. Now, at the outset we are met 
with the insuperable difficulty that it is quite impossible to detine 
the term ‘‘engineer;” and this being the case, no prosecutions 
could take place under the Act, which would therefore be a dead 
letter. The fact is that enyineering is not only a profession but a 
trade, and engineering work is so cut up and divided and sub- 
divided that it is quite impossible to draw a line. Let me take a 
case in point. A firm in the North at one time made the construc- 
tion of iron roofs a speciality. For moderate spans they adopted a 
uniform system of construction, modifying the dimensions with 
the span, and many of the structural details were patented. If 
something larger than usual was wanted, then a design was got out 
in the drawing-office, and the new roof was made from it. It is quite 
clear that it would be impossible to prevent, by Act of Parliament, 
this firm from making roofs unless the members of the firm passed 
examinations or were registered. A large bridge has to be erected 
across a river, say the Thames. The design is prepared by an 
eminent engineer, who, I shall assume, is registered under the new 
Act. But the practical construction of the bridge devolves on the 
contractors. These gentlemen are not themselves engineers, and 
they employ a resident engineer who is not registered nor a 
member of any society or institution. Who is to be prosecuted ! 
The contractors? I think not. The resident engineer? Again I 
think not. He is merely the servant of the contractors. Again, 
there are gentlemen who simply sell designs for bridges, They do 
not erect them. They are asked for and paid for designs. Is a 
man to be prosecuted for selling designs! It is monstrous to 
suppose that he is. But let us suppose this monstrous theory, and, 
going a step further, suppose that he publishes a book of designs 

| which others carry into practice. Is he to be prosecuted for 
publishing such a book unless he is registered? Obviously that is 
| impossible; but if so, then it would be possible for anyone to evade 
| the law, and when asked for designs to publish half a dozen photo- 
graphic copies and call them a book. Again, if a town council 
think fit to put up a bridge, and designs are supplied for the bridge 
by an unqualified engineer, is the unqualified man to be prosecuted, 
and if so, for what? We will say he is not an engineer, but a 
mathematician—that his design is simply the result of mathe- 
matics. How could the lav reach him? The town council put 
the design in the hands of a contractor, and he works from it and 
| puts up the bridge. He and his men are unqualified. Are they 
| to be prosecuted? [ venture to think not. 
| So far I have dealt with civil engineering, or, at all events, that 
| class of work generally classed as civil engineering. Let me turn 
| now to the other branch, namely, mechanical engineering. 1s the 
bill to apply to the members of all the great firms who have made 
England famous? Let me take such a case as Sir William Arm- 
strong. He was bred up as a solicitor, and it was not until he had 
certainly reached years of discretion that he — to make water- 
ressure machinery. Let me suppose that Sir William had never 
en a member of an engineering body and never registered, 
would he be prosecuted for 


ractising as an engineer? Really 
these things have only to be stated to show their absurdity. Let 





me take the case of our great firms, such, for example as Maudslays;. 
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would the members be prosecuted if they neither belonged to a 
scheduled society or were registered ? Again, take a case, A firm 
of agricultural engineers, carries on its business for years ; the 
partners retire in favour of a limited liability company. The 
partners were all qualified. There is no one qualified on the new 
board of management. Is the company to be prosecuted, or the 
secretary, or who! If not, why should a company escape, while 
an individual would have the strong arm of the law brought down 
on him? Again, we have two partners in a firm, neither of them 
qualified ; one attends to the commercial, the other to the engi- 
neering work, Who is to be prosecuted for making steam engines ! 
Hither, neither, or both! Again, must every fitter be qualified, and 
if not, why net? and where doos the fitter leave off and the engi- 
neer begin ? 

The more carefully we examine the whole proposal the more 
evident does it become that those with whom it has originated 
have no accurate conception of what the word ‘engineer ” really 
implies. It is possible, and I should think probable, that the word 
“architect” is of much narrower application; but I do not know 
enough about architects or architecture to make anything I might 
write concerning them of value, so I shall say nothing about them in 
connection with this bill, 

Turning now to the question of qualification, let us see how that 
js to be managed. A man wishes to register, and to do this he 
must pass an examination. What kind of examination! Engi- 
neering is a wilderness of specialities. Is there to be a special exami- 
nation for each man? The late Richard Hornsby was a friend of 
mine. 1 may be excused if I say that he did more to develope the 
reaping machine in the course of his all too short life than any 
other man ever did in the same time. Yet I do him no injustice 
when I say that, apart from reaping machines, he knew very little 
about engineering. I do not suppose he could have designed a 
thoroughly good marine engine to save his life, and he could not 
put up such a structure as the Forth Bridge. No one can dispute 
that he was a man of rare endowments in his own line. So is Mr. 
B. Baker in his. Mr. Hornsby and Mr. Baker would each have to 
pass identically the same examination before the one was permitted 
to erect the Forth Bridge and the other to make reaping machines. 
Would Mr, F. ©. Marshall, Mr. Kirk, Mr. Howard, of Bedford, 
Mr. Worsdell, of the North-Eastern, Messrs. Robinson, of Roch- 
dale, Sir KE. J. Reed, Mr. Thorneycroft, and Messrs. Tannett and 
Walker all have to pass precisely the same examination! And 
what must that examination be which would satisfy an 
anxious world that they really did know enough to be per- 
mitted to practise! It is obviously quite possible to test a 
man’s general knowledge by an examination, but the examina- 
tion proposed under the new Bill goes much further than this, it 
must suttice to prove that the examinee is qualitied not only to prac- 
tise as an engineer, but to practise a particular branch of engi- 
neering, or it is good for nothing. The range of subjects with 
which the engineer deals is so vast that it is, on the one hand, im- 
possible to make a yeneral examination cover them all; and on the 
other hand, if a min passes an examination in one subject, how is 
the hard-and-fast line to be drawn to prevent him practising in 
others cognate to it’ If a man showed sutticient knowledge of 
hydraulics to design a system of water supply, would he be per- 
mitted to design the pumps, although he had not passed in 
mechanical enyineering / 

It may be and is uryed that envineering examinations are now 
held and diplomas granted. Quite true; a student at college gets 
his diploma. The question is, what is it worth / Does it satisfy 
the world that he is a competent man / Certainly not; itis a good 
thing as far as it goes, and it goes far enough. By all means let us 
have the system continued. The college-educated youth finds his 
own level and takes his own place in time. But such examinations 
supply no guarantee that those who hold them will serve their 
employers well. 

I can write in the most disinterested way about this Bill, because 
I happen to have been for years a member of one of the scheduled 
societies, and I do not think | have advanced anything that will be 
disputed. I perhaps owe an apology for mentioning the names of 
living celebrities. My excuse is that I want to impart force to my 
illustrations, and that being in some sense public men their names 
forma common property of which Englishmen are justly proud. 
I should only weaken my arguments by writing of ‘Mr. A.” or 
“Me a. 

I fear | have written too long a letter, 
subject will perhaps plead my excuse. 

Westminster, April Yth. 


The importance of the 
ENGINEER. 


FORCED DRAUGHT, 
Sik, —I shall fee: obiiged by your allowing me space for some 
remarks on the papers read at the recent meetings of the Institu- 
tion of Naval Architects by Mr, Fothergill on ‘“‘ Forced Draught,” 
and by Mr. Soper on ‘ Boilers under Forced Draught on the 
Closed Stokehold System,” which remarks I was unable to make at 
the meeting, owing to the discussion taking place immediately after 
the reading of the two papers in succession, an order of things 
which must always prevent an adequate discussion by members 
without any knowledge beforehand of t »e contents of the papers. 
Contining myself meanwhile to Mr. Fotheryill’s paper, I cannot 
help again calling a tention to the fact of this paper being read, 
and, I suppose, very generally accepted, as illustrative of practice 
in foreed draught, as showing how few yet distinguish between 
cases of what 1s really forced draught in the common signification 
of the term and what is merely supplying air to furnaces through 
the medium of a fan without increasing evaporation beyond that 
easily obtainable by chimney draught. When forced draught 
is mentioned everyone understands it to mean the supplying of air 
to furnaces in such volume and pressure as greatly increases the 
evaporative pa of the boiler beyond that obtainable by chimney 
draught. The cases given by Mr. Fotheryill, when tested by 
this simple common sense condition, at once fall out of the 
category of examples of forced draught, for they are cases 
where the evaporation or power obtained from each boiler is not 
only not greater than that obtainable by chimney draught, but is 
in every instance very considerably less. A very slight examina- 
tion of the particulars and data given by Mr. Fothergill 
will make this evident. The Marmora, for example, with a boiler 
having four furnaces, each 3ft. lin. diameter, and of 1700 square 
feet of heating surface, which, with natural draught, should easily 
supply steam to compound engines working at 450 to 500 indicated 
horse-power, supplies under what Mr. Fothergill calls forced 
draught steam tor only 396 indicated horse-power. The Stella, 
with triple expansion enyines, and two boilers having six furnaces 
of 3ft. mean Tameter and 3198 square feet heating surface, which, 
with natural draught, should have supplied steam for 900 to 1000 
indicated horse-power, produces under Mr. Fothergill’s so-called 
forced draught $53 indicated horse-power. The Dania, with three 
furnaces, each $ft. Sin. mean diameter and 1732 square feet of 
heating surface, also quite sutticient for 450 to 500 indicated horse- 
power under natural draught with compound engines, gives under 
this system of combustion 412 indicated horse-power. The Hypatia, 
with six furnaces, each 3ft. 3in. mean diameter and 3423 square feet 
heating surface, sufficient with compound engines for 900 to 950 
indicated horse-power with natural draught, gives under Mr. 
Fothergill’s system 812 indicated horse-power; and the Etna, with 
triple expansion engines, 160 1b. steam pressure, and a large boiler, 
having three furnaces, each 3ft. 6in. mean diameter and 1862 square 
feet of heating surface, ample for 580 to 600 indicated horse-power 
under natural draught, gives under this novel kind of forced 
draught 485, and the sister ship Hecla, with same machinery, 470 
indicated horse-power. It is evident, therefore, that the term 
“forced draught” applied to such a mode of working boilers is 
quite a misnomer. he correct designation of Mr. Fothergill’s 
| senad should have been ‘On the Effects of Restricting Draught in 
urnaces of Steam Boilers by Excluding the Atmosphere and Sup- 
plying the Air of Combustion by a Fan.” The saving effected by 
the use of this restricted supply of air in the cases given by Mr, 





Fothergill is not very apparent, though at these low powers and 
with such an unusually large heating surface per indicated horse- 
power, the highest economy could be shown. 

In the case of the Marmora, the reduced consumption per day 
is more than accounted for by the reduced speed of the vessel. 
The reduction in cost of working is accounted for by the cheaper 
coal, reduced speed, reduced mileaye per voyage, also the greater 
consumption of half a ton per day——for some reason not explained 
~-of the more expensive fuel on the natural draught voyages for 
other purposes than steaming. The gain in any of the cases is so 
exceedingly small that, as every superintending engineer well 
knows, as much saving, or even more can be obtained in any 
voyage, or series of voyages, without any apparatus at all, where 
special attention is paid by engineers and firemen to careful firing 
and keeping of fire-bars and all appliances in good order. The 
engineers on all these voyages with this restricted supply of air 
from the fan being appointed by Mr. Fothergill, and all the per- 
formances of the steamers being under his superintendence, it is 
but reasonable to suppose that the very utmost would be done by 
all hands to produce the best results, As boilers of the same size 
worked by natural draught generally produce a considerably higher 
power, it is therefore not too much to say that with an equal 
restriction in combustion and the same care taken in firing these 
natural draught builers and in keeping their fittings in good order, 
quite as much or more saving would be obtained without any 
expenditure for appliances whatever. 

The proper objects of forced draught which I have been, during 
these years, labouring to attain, viz., increase of power in steamers, 
combined with reduction in size and weight of boilers, space occu- 
pied, and consumption of coal, would be quite defeated by such a 
system as that of Mr. Fothergill. The boiler of the Marmora, on 
Mr. Fothergill’s mode of working with four furnaces and 1700 
square feet of heating surface, gives 396 indicated horse-power, that 
is, 1-horse power for every 4°29 square feet of heating surface. The 
boiler of the New York City on my system, also with compound 
engines, with three furnaces and 1597 square feet of heating 
surface, and developing 622 indicated horse-power at sea, gives 
l-horse power for every 2°59 square feet of heating surface. At 
the same rate of effectiveness as the boiler of the Marmora, the 
boiler of the New York City would require to have had 2670 syuare 
feet of heating surface to produce the same indicated horse-power. 
Comparing the practical etfects, the New York City is a steamer at 
her usual load draught nearly twice the displacement of the Marmora. 
The smaller boiler in her on my system propels the vessel about 
1°3 knots faster than the Marmora per hour, and on a consumption 
of coal of less than one ton per hour more than the Marmora. 
There is, therefore, an altogether radical difference in efficiency 
and economy between Mr. Fotheryill’s operations and mine. In 
the case of the Stella, with triple engines and 853 indicated horse- 
power from boilers with six furnaces, 3498 square feet heating 
surface, there is 4°] syuare feet heating surface per indicated horse- 
power. The Ohio, with triple engines developing regularly, with 
auxiliaries, at sea 2250 indicated horse-power, has three boilers, 
150 Ib. pressure, 13ft. diameter, with nine furnaces, and 5070 square 
feet heating surface, or 2°25 square feet per indicated horse-power. 
At the same rate of effectiveness as the boilers of the Stella, the 
Ohio would have required boilers of 9225 square feet of heating 
surface. In the Dania the heating surface per indicated horse- 
power is 42 square feet, in the Hypatia 4°21 square feet, and in the 
Etna and Hecla, with triple engines, and boilers 1601b. pressure, 
3°83 and 3°96 square feet respectively per indicated horse-power. 
In fact, the carrying out of Mr. Fothergall’s operations in any high- 
powered steamer would leave little space in the ship for anything 
but boilers. Notwithstanding the greatly larger boilers used by 
Mr. Fothergill, the consumption of fuel per indicated horse-power 
is greatly more than with my system. These figures are more than 
enough to show that Mr. Fothergill has no claim whatever to be 
reckoned as an operator in forced draught though he evidently has 
very cheerful ideas to the contrary. Mr. Fothergill, however, feels 
competent to give an opinion that the extra cost of heating the air 
of combustion much exceeds the value of the heat so obtained. 1 
am not aware that Mr. Fotheryill has ever seen any proper case of 
the kind to base an opinion upon, but it comes very inconsistently 
from one who we find has advised steamship owners to spend very 
considerable sums in fitting appliances to marine boilers from 
which, to say the least, no better results are obtained than could 
have been effected without any extra cost or appliances whatever. 
Steamship owners when they understand this subject correctly will 
cease spending money on inefficient appliances, and will not hesitate 
to pay for what they find largely reduces weight, space occupied 
by bunker coal, and increases speed and carrying capacity. Steam- 
ship owners are presently engaged in tripling compound engines 
and in removing old and fitting entirely new machinery to their 
vessels for the single purpose of economy in fuel. They will in like 
manner pay for a proper system of combustion, which includes the 
utilisation of the waste heat, when they find it not only gives great 
economy in fuel, but in addition many other important advantages 
not otherwise obtainable. Mr. Fothergill has, however, a perfect 
right to express his opinions, however much in error they may be, so 
long as he sincerely believes them. We are all disposed to be 
somewhat partial to our own bantlings, but I cannot justify the 
attempt made by Mr. Fothergill at the conclusion of his paper to 
gainsay the claim I make of being the first to apply forced draught 
successfully to a sea-going steamer, and as a normal condition of 
working, by claiming this position for himself. Mr. Fotheryill 
knows well that he has no claim whatever to such a position. Even 
had the Marmora been an actual case of forced draught and had 
started five months earlier than she did, Mr. Fothergill’s claim 
would have been invalid. The history of the attempt at forced 
draught in the Marmora, as ascertained from Mr. Fotheryill’s 
letters to myself in October and November, 1884, and from other 
sources, is this: Mr. Fothergill was first led to think of forced 
draught by hearing my paper read at the Institution of Naval 
Architects on 3rd April, 1884. Not knowing that my system was 
patented, Mr. Fothergill thought he would try to apply something 
of the kind I had described and illustrated in my paper—but with- 
out the air heating—to the Marmora without communicating 
with me. This application was begun after the arrival of the 
Marmora at Stockton from a voyage, in the early part of Septem- 
ber, 1884, and according to Mr. Fotherygill, was sufficiently com- 
pleted on 3rd October, 1884, to permit the vessel steaming to the 
Tyne for cargo. Mr. Fothergill’s own figures show the result of 
this application was something much less in efficiency than is easily 
obtained in any boiler of the size by natural draught. Not much 
less power could indeed be taken from the boiler if the tires were 
of any ordinary size and kept alight at all. 

Such is the case by which Mr. Fothergill now boldly seeks to 
claim a priority in the application of forced draught, In the 
opinion of few, I believe, will his claim, in the face of the facts 
stated, be considered a very creditable one. But even as regards 
priority of trial, Mr. Fothergill has missed the mark. The boiler of 
the New York City on my system of forced draught was begun in 
May, 1884, and put on board the vessel after the old boilers were 
removed at the end of August following. The boiler was tried 
under forced draught in the harbour by the middle of September. 
Owing to a considerable amount of eink and other shipwork being 
done the steamer did not make her first trial on the Clyde, before 
loading, until October 2nd, when she steamed down channel 
with her forced draught and returned to load. She left Glasgow 
again on 11th October and finally left the Clyde for Trinidad, after 
being fully tested, on 13th October, 1884. 

The remarks on Mr. Soper’s paper I propose to leave over for 
next issue. JAMES HOWDEN. 

Glasgow, April 3rd. 





ENGINE MEN AND FIREMEN, 


Sir,—In your issue of March 23rd a Mr. Reynolds writes a letter 
= the question of — men and firemen having to pass some 
ind o} 


examination before having charge of either engine or 





boiler, and I quite agree with him. If the public will read his 
letter I think they will admit that he has made it clear that it is 
time something was done about the men put in charge of these 
things, as they ought not to be allowed, as they are doing, to put 
people in charge of these boilers and engines unless they under- 
stand them. On March 30th there is a letter from C. E. Stretton 
on the same subject, and he says that railway drivers and firemen 
object to this examination. Now they have not, as far as I can see, 
anything to fear, for, as a rule, railway drivers have to fire in some 
cases many years before they get charge of anengine. Now, I 
think that if a man be a fireman two years, and bas conducted 
himself in a proper manner, that ought to entitle him to an engine ; 
and he says that Mr. Reynolds ought to state what kind of exami- 
nation he would require. Now what I think would be a fair thing 
wouid be that no man be allowed to have charge of any engine 
that runs on rails for passengers, nor any kind of engine that runs 
on the public highway, until he has been a tireman two years and 
conducted himself in a proper manner; and no man to have soie 
charge of boilers unless he has had charge of boilers before, but 
where there are two men in charge of a number of boilers I would 
let him have one learner with him; if three men, one learner ; 
and four men, two learners ; and they should be bound to report 
all lead plugs draped, and the name of the man or men in charge, 
and fine the firm £10 if not reported within fourteen days; and 
if the report comes from any other person after that time, if the 
same has not been reported, half the fine to be given to the informer; 
and there is no doubt that there are many hundredsof plugs dropped 
every year through unskilled persons being placed in charge of 
engines and boilers. There was a letter in the Munchester Guar- 
dian on April 6th stating that there is no doubt that if it were not 
for the lead plugs we should have more boiler explosions than we 
have had. Many people would think the same if they only had 
the number of plugs dropped in one year. Your correspondent of 
the 23rd says there is a Bill coming before the members of the 
House of Lords. I should very much like to know who it is that 
has charge of the Bill, as | have been inquiring in different parts 
of the country for many years into this question, and I can show 
that it is a common thing for men to be put in charge of engines 
and boilers who have never been firemen for a single week. 
What they do is this: They just show him how to put steam on 
and off, and they show him the cock that feeds the boiler. He is 
told not to let the water out of sight in the glass. He is told that 
when the water is getting low he must turn the cock this way, and 
when it is near the top the other way. As soon as they have 
learned how to put steam on and off, and the boiler pump on and 
off, he is an engine driver, and gets charge of one as soon as there 
isa driver wanted. These are what we call home-made engine 
drivers; and these are the class of men that are driving tramway 
and other engines about our public streets and roads. I don’t 
mean to say that it is so in all cases, as | know there is some 
place where a man is not allowed to drive an engine in the public 
street until he has got a licence to do so; and I maintain that it 
should be so in all cases, and that licence should be granted from 
year to year by the Corporation, and to be withheld at any time 
if it were found that he was not a fit person to hold one. 
And for the protection of the public, every man applying for a 
licence for any kind of engine that draws passengers, or engines 
that run on the public roads, shall show that he has been a fireman 
or engine-driver for two years and that he is a steady, sober man. 
He should have a printed form given to him to get signed by not 
less than four householders, stating that he is a steady, sober man, 
and also give or show that he has been a fireman or engine driver 
not less than two years. If the conditions are complied with, the 
licence be granted for one year only, to be renewed if the man 
gives satisfaction to the Corporation. No man to have a renewal 
if he has been charged more than once during the year with being 
drunk ; and I have seen many in charge of engines and boilers 
drunk. Iam prepared to show and prove that what I say is true, 
and | am quite willing that the editor of this paper shall give my 
name and address tu any M.P. that thinks of introducing a Bill on 
this question. 1 hope some one else will continue these letters on 
this question until something is done. 1 may have more to say 
later on. AN OLD ENGINE DRIVER. 
April 9th. 

P.S.—Many of these men’s wages are not more than 3}d. per 

hour. 





GERMAN SWEDISH STEEL, 


Sir,—In reference to a letter which you published in your issue 
of 26th November last, at the instance of Messrs. D. M. Stevenson 
and Co., Waterloo-street, here—under designation ‘‘ exporters ”— 
concerning an alleged offer of a Diisseldorf firm to supply steel 
bars of German manufacture stamped with Swedish brand, I was 
at the time officially requested to ask the publishers of the letter to 
give the name of this Diisseldorf firm. The Government would 
then be able to examine this serious charge brought against the 
German steel mauufacturers, which is likely to cause injury to the 
whole trade, and prove or disprove the accusation. 

In my efforts to induce Messrs. Stevenson and Co, to name the 
author of the letter, I laid particular stress upon the fact that the 
interest of the steel industry in general required that they should 
give this information, which they voluntarily offered in their letter, 
and further that my endeavours aimed solely at the maintenance of 
a fair and honest international trade. I assured them that if they 
desired the name should not be published. Latterly | informed 
them that the German Government did not intend to leave the 
matter uninvestigated, and if the statement given in the press was 
found to be correct, measures would be taken to prevent such 
illegal trade. On the other hand, if the letter proved an inven- 
tion, the requisite steps would be taken to counteract and remove 
the suspicion thrown upon the home manufacturers, 

I also pointed out to Messrs. Stevenson and Co. that the letter 
might possibly be a malicious invention, aiming at prejudicing the 
German industry, and that they themselves might have in this way 
become the victims of a mystitication. Al! my efforts being of no 
avail, I reperted on the matter accordingly, and have now received 
a letter from the Chamber of Commerce at Diisseldorf stating that 
in consequence of Messrs. Stevenson and Co.’s persistent refusal to 
name the writer, they had resolved at a special meeting that all 
manufacturers, merchants, exporters, and agents dealing in steel 
and steel manufactures in Diisseldorf should sign a declaration con- 
taining the assurance that they are not the authors of that letter. 
The declaration, which has been signed by thirty-two firms, runs 
as follows :— 

Diisseldorf, 2nd March, 1888. 

The undersigned manufacturers, merchants, exporters, and agents of 
steel and steel manufactures of Diisseldorf hereby declare that the letter 
published on 18th November, 1887, in the English periodicals, ENGINEER 
and Engineering, alleged to be written by a Diisseldorf firm to Messrs. D. 
M. Stevenson, 12, Waterloo-street, Glasgow, offering them steel Lars for the 
Indian or China market, made in Germany but stamped with Swedish 
brands, for the purpose of being brought into the market as Swedish 
manufacture, was not written or signed by or in the knowledge of any 
one of them. Considering the commercial position of all the local firms, 
it is utterly improbable fhat the letter in question has been written by a 
Diisseldort firm, 

J. O. LIETKE, 


Glasgow, April 5th. Imperial German Consul. 


THE PURIFICATION OF SEWAGE BY ELECTRICITY. 


Smr,—In the number of THE ENGINEER of January 13th, just 
received, I notice on article on “The Puritication of Sewage by 
Electricity,” an invention patented by Mr. Webster. Now itis a 
curious fact that I patented the same idea in the colonies, my 
aha © aa ve for New South Wales being dated Novem- 

r 19th, 1887. As far back as last July I communicated the idea 
to several friends, and went through a series of experiments. The 
Government of New South Wales then took it up to investigate, 
and try on a large scale if found satisfactory. 

It has been known for some time that one of the best ways of 
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detecting nitrates in water is by the zinc-copper couple, which 
decomposes nitrates into nitrites and then into ammonia—see 
Blith on food composition and analysis. Dr. Medlock, I believe, 
also discovered that iron, copper, lead, and platinum had a pecu- 
liar property of purifying water by the decomposition of ammonia 
into nitrous acid and then into nitric acid. It is also known that 
oxygen when taken up by sewage renders it inoftensive, and there- 
fore sulphate of iron is used as a carrier of oxygen to the sewage. 
Now if water in sewage is decomposed between two electrodes of 
some metal or carbon, the oxygen does not escape, but is taken ws ty 
the sewage. Ozone, or what is called binoxide of oxygen, whic 

the electric current is capable of forming, seems to be more deadly 
to decomposing animal matter than simple oxygen. With some 
metals there are also other actions going on, and a portion of the 
metal is deposited probably from the nitric acid formed. Salt is 
also decomposed into sodium and chlorine. Now malaria or morbitic 
and putrescent miasmata consist chiefly of hydrogenous matter as 
their basis, and are best counteracted by chlorine. The chlorine 
may also combine with other alkaline bases, such as carbonate of 
soda, to form chloride of carbonate of soda, which is a powerful 
disinfectant. Phosphate of soda and ammonia phosphate of soda 
may also be formed. The process is such a delicate test for impure 
water that if two drops of water slightly contaminated with sewage 
are placed in a glass full of pure distilled water, and a current of 
electricity sent through, the impurity will be immediately detected. 
I am now making an electric filter, with which I hope to clear away 
organic impurities. W. S. DE L. Roperts. 

Marreckville, Sydney, N.S.W., 
February, 1888. 





TIDAL ESTUARIES AND THE BAR OF THE MERSEY. 

Sir,—The inguiry I addressed to ‘‘J. W.” is—‘* What is the 
force which, in his opinion, produces the tidal wave ’ and whence 
is derived the water which appears to tlow into the Irish Sea?” To 
the first he says the wave ‘‘is produced by the motions of the 
earth and moon ;” and so I ask him if he considers those motions 
force, or the results of force ? and how do theyact! He does not 
attempt to explain whence is derived the water which appears to 
tlow into the Irish Sea. Iwas not aware that Whitaker's Almanac 
is an authority on tides. JoserH Bouct, 

April 9th. 








SOCIETY OF ENGINEERS. 


WIMBLEDON MAIN DRAINAGE WORKS, 

AT a meeting of the Society of Engineers, held at Westminster 
Town Hall, on Monday evening, April 9th, Mr. A. T. Walmisley, 
President, in the chair, a paper was read on “The Wimbledon 
Main Drainage and Sewage Disposal Works,” by W. Santo Crimp, 
Assoc. M. Inst. C.E , F.G.S. 

The author stated that the population of the district at the pre- 
sent time was about 25,000, and its area 3220 acres, 640 acres of 
which form the Wimbledon portion of the Common. Three main 
outfall sewers had been constructed for the drainage of the district ; 
the sewage from one of them requires to be pumped, whilst that 
from the other two gravitates to the Sewage Disposal Works. 
Several miles of sewers were in existence at the period when the 
works described were commenced, and these were retained for the 
disposal of the surface water. The works have been largely added 
to by the author, and a new outfall for the western portion of the 
district constructed. Concrete tubes have been largely used. All 
the roads now made under the 150th section of the Public Health 
Act are provided with duplicate means of drainage, and the 
entire scheme offers a good example of the ‘‘ separate” system, the 
advantages of the axiom, “‘ the rainfall to the river, and the sewage 
to the land,” being both fully recognised and acted upon. 

The works designed by the author for remedying the defective 
portions of the low level outfall consist of a pumping station and 
about two miles of new outfalls, situated in the western part of the 
district. The new western outfall was constructed sufficiently deep 
to admit of all the building land in that part of the district being 
drained when it should become necessary to do so hereafter. The 
pumping station is provided with pumping machinery in duplicate, 
operated by a pair of ‘‘Otto” gas engines. The sewage is lifted 
into a large tank holding nearly 20,000 gallons, which, when full, 
discharges its contents into the ]8in. outfall, which is thus effec- 
tively flushed at least twice daily. Five automatic flushing tanks 
were also constructed at various portions of the system where most 
required, each tank being provided with one of Field’s annular 
syphons. The total cost of the remedial works was about £12,000. 
All the sewers were originally ventilated by means of open street 
gratings, but these have for the most part been closed and venti- 
lating pipes put up in lieu of them. The total sum expended by 
the Local Board on the main drainage works amounted to £60,000, 
but in addition large sums have been spent by private landowners 
in the construction of roads and sewers, for the purpose of deve- 
loping their estates, so that the whole of the main sewers of the 
district have cost not less than £100,000. 

The author then described the main pumping station and machi- 
nery, and the six settling tanks for the reception and precipitation 
of the sewage from the mid and low-level outfalls, arranged to work 
either on the continuous or separate system asdesired. The sewage 
is treated with milk of lime and sulphate of alumina in the propor- 
tion of eight and six grains per gallon respectively. The solids are 
precipitated and the effluent water is then conducted over the 
farm, which is 73 acres in extent. In very hot weather a little 
permanganate of potash is also used. The normal sewage flow is 
750,000 gallons per day. The precipitated solids are dealt with by 
means of filter-presses, three of which presses are now employed. 
Experiments made with this sludge prove it to be of slightly higher 
value as manure than ordinary stable manure. The farm as origi- 
nally laid out consisted of 47 acres of somewhat clayey land, but 
a further area of 26 acres has since been added. There are also 
three filters of burnt ballast, having an aggregate area of 2} acres, 
and a depth of 3ft. for the treatment of storm waters. Great care 
is taken in applying the sewage so as to prevent any of it finding 
its way direct to the subsoil drains. The principal crops grown 
on the farm are rye-grass, mangolds, and osiers. The total receipts 
for produce for the year ending 25th March, 1888, was £20 per 
acre, and the inclusive working expenses were about £12 per acre. 
After deducting the profit on the farm, the net annual cost of 
pumping, deodorising, and purifying the sewage, including all 
expenses, is £3690, equal to a rate of 6°15d. in the pound. 








Her MaJesty’s DockyarDs.—Lord Randolph Churchill asked 
a month ago for certain information with regard to the men em- 
ployed, the salaries paid, and the value of the work produced at 
each of her Majesty's dockyards for the five years ended 1887. A 
return now published as a Parliamentary paper gives the required 
information. The yards are five in me A ad st including 
Portland depét, Devonport, Chatham, Sheerness, and Pembroke. 
The number of men employed in 1882-83 at these five yards was 
19,349, their wages and salaries were £1,530,184, and the value of 
the work produced was £2,121,455; in 1883-84, men 20,110, wages 
£1,532,800, work £2,124,439; in 1884-85, men 19,722, wages 
£1,511,140, work £2,259,013; in 1885-86, men 21,195, wages 
£1,683,270, work £2,160,488 ; and in 1886-87, men 21,760, wages 
£1,642,137, work £2,138,457. It will be noticed that the year in 
which the wages and salaries were lowest the work done was at 
its highest. To distribute these totals for 1886-87 among the five 
dockyards, Portsmouth employed 6985 men, with £536,309 salaries 
and wages, and the work done amounted to £748,449; Devonport, 
5360 men, £390,429 wages, £446,452 work; Chatham, 5070 men, 
£403,363 wages, £450,340 work; Sheerness, 1874 men, £149,816 
wages, £162,706 work ; and Pembroke 2466 men, £182,220 wages, 
and £330,450 work done. 





AMERICAN ENGINEERING NEWS. 

American and English railroad manuals.—We have recently 
received a copy of Bradshaw’s ‘* Railway Manual,” and have been 
interested in comparing it with Poor's ‘ Manual” of American 
railroads, While the English book is probably valuable to financ‘al 
men, its scope is quite limited as compared with Poor's, and its 
small type and crowded pages spoil its appearance. The idea of 
referring to the Manual for 1877 for information relating to the 
railroad systems of the European continent is not indicative of 
modern progress, as the official returns of eleven years ago are of 
little use or value, except for historical matter. The information 
relating to colonial railroads is of too general a character to be of 
much use; and that relating to South America is not much better. 
As regards the United States roads mentioned, the information as 
to the routes is very incomplete, and numbers of towns, branch 
lines, &c., are mentioned with little, if any, clue to the State in 
which they are located. No mention is made under either head 
of the acquirement of the New York, West Shore, and Buffalo 
Railroad, the New York Central and Hudson River Railroad, a 
most important ‘‘deal,” which gave the latter road control of 
both shores of the Hudson river, and effectually prevents com- 
petition. A serious defect, especially as regards foreign roads, is 
the omission of information as to the gauge, equipment, &c., of 
the roads, ‘The trouble is that too much is crowded into one com- 
paratively small volume, thus reducing the value of the entire 
contents. With two volumes a much better result would be 
obtained ; and as this would extend the scope of the work, the 
demand for the same would probably be increased. Poor's 
** Manual,” with 1053 pages of good print, gives the financial par- 
ticulars in full, and also gives the mileage of the several roads and 
branches which form each system, the mileage owned, leased, Xc., 
the weight and material of rails; number of locomotives and of 
different classes of cars; gauge; mileage of side track ; history; full 
details of financial matters, acyuirements, consolidations, &c., and 
also particulars of lines leased and operated. There are several 
pages devoted to auxiliary corporations, street railways, &c. The 
scope of the work includes Mexican and Canadian roads. While 
“ Bradshaw's” advertising pages are insigniticant, ‘‘ Poor” has 
over a hundred pages of artistic advertisements, in addition to the 
1053 pages of railway matter. As a sort of supplement to this 
“Manual,” Poor publishes a ‘ Directory,” giving full lists of the 
officers of the several roads, lists of locomotive builders, car builders, 
rail manufacturers, Xc., also officers, equipment, Xc., of street 
railways and of logging and lumber railways. Similar information 
relating to South American railroads is given in condensed form. 
It seemed singular to me that English investors, capitalists, and 
railroad men, especially those interested in foreign railroads, should 
have to be satistied with a ‘‘ Bradshaw.” 

Highway bridge specifications. —'The following particulars are 
from the specifications for a wrought iron Pratt truss bridge 
single intersection—to be built for the County Commissioners, 
Baltimore County, Md.—Through bridge, 175ft. lin. long between 
pin centres, 11 panels, 25ft. depth of truss ; roadway, lft. clear 
width. Nine lines of yellow pine joists, 3in. by 14in., with din. 
oak plank floor. Dead weight to be the weight of the iron + 
3901b. per lineal foot for floor and railing. Live load 1200 Ib. 
per lineal foot. Wind pressure, 250 lb. per foot, moving load. ’ The 
maximum tension for lateral bracing, 15,000 lb. per square inch ; 
on bottom chords and main diagonals—forged eye bars—12,500 lb. ; 
on counter rods, 10,006lb.; on bottom flange of rivetted floor 
beams—net section—8000lb. Shearing strain on pins not to 
exceed 9000 Ib. per square inch, and on web plates not to exceed 
5000 Ib. per square inch. Pitch of rivets not to exceed 6in., and not 
less than ljin. between centre of rivet hole and edge of piece. 
The heads of eycbars to be so proportioned us to heat in the body 
rather than in the neck or eye ; pin hole ,\, larger than diameter 
of pin. Diameter of pin not less than % the largest diameter of any 
tension member attached to it. The floor beams will be rivetted 
to the ports and the joists rest upon angle brackets rivetted to the 
web of the floor beams. Lattice bars not to be less than 1fin. by 
jin. for 6in. channels, or 24in. by gin. for l2in. channels. Bed 
plates of end dimensions that the pressure on masonry does not 
exceed 250 lb. per square inch. Nests of 2in. friction rollers at one 
end. The wrought bariron under tensile strain -for bottom chords, 
tension diagonals, laterals, pins, rivets, &c.—to be of best quality 
fibrous iron, capable of sustaining not less than 48,0001b. per 
square inch in small bars, and 46,000 Ib. in large bars. 

Locomotives.—The Schenectady Locomotive Works have issued a 
very useful and interesting catalogue, in the form of a book 8in. 
by 4in., neatly bound in leather. There are a very large number 
of full page lithotypes, from photographs, of various modern loco- 
motives, with dimensions, kc. The works were incorporated in 
1848, and have had a successful career ; a speciality of the work 
done is the adoption of a system of accurate production of parts, 
so as to secure practicable interchangeability of the same. rge 
boilers are used, promoting economy in fuel, and the wide shallow 
fire-boxes, ixioling over the frames at the sides and lengthened 
back over the driving axle, is recommended, as experience has 
shown the advantages of this form of fire-box, both for bituminous 
and anthracite coal. Other points recommended are, the use of 
the extension smoke-box with open straight smoke-stack, balanced 
slide valves, sight feed cylinder oilers, and metallic packing for 
piston and valve rods; also iron tender frames and iron tender 
trucks. The works employ about 1300 men, and have a capacity of 
one complete locomotive per day. Two pages are devoted to 
general specification. All the engines illustrated are of very 
recent date, and it is interesting to note that the majority have the 
extension smoke-box and straight stack—that is, a cylindrical stack 
with more or Jess moulding at the top, similar tc the stacks of 
English engines, as distinguished from the ‘* diamond ” stack with 
the flaring appendage for the spark arrester at the top of the stack ; 
with the modern type the spark arrester is placed in the extension 
of the smoke-box. One engine illustrated has a ten-wheeled 
tender ; the forward truck having four and the trailing truck six 
wheels. The following are the leading dimensions of some of 
the different types :—Lake Shore and Michigan Southern Railroad 
American type, leading four-wheeled truck, four coupled drivers ; 
cylinders, 18in. by 24in.; drivers, 5ft. 9in.; driving and rigid wheel 
base, 9ft.; total wheel base, 23ft. 10in.; weight on drivers, 64,000 Ib. ; 
weight on truck, 30,0001b.; total, 94,000 1b.; capacity of tender 
tank, 3100 gallons. Chicago, Milwaukee, and St. Paul Railroad, 
ten-wheel type, leading four-wheeled truck, six coupled drivers; 
cylinders, 19in. by 26in.; drivers, 5ft. 8in.; driving and rigid wheel 
base, 15ft. 6in.; total wheel base, 25ft. llin.; weight on drivers, 
84,0001b.; on truck, 24,0001b.; total, 108,000lb.; capacity of 
tender tank, 3600 gallons. Fort Worth and Denver City Railroad, 
Mogul type, two-wheeled leading truck, six coupled drivers; 
cylinders, 18in. by 24in.; drivers, 4ft. 4in.; driving and rigid wheel 
base, 13ft.; total, 20ft. 6in.; weight on drivers, 78,500 lb.; on 
truck, 12,500 lb.; total, 81,0001b.; capacity of tender tank, 3400 
gallons. Colorado Midland Railroad, Consolidation type, two- 
wheeled leading truck, eight coupled drivers; cylinders, 20in. by 
26in.; drivers, 4ft. 3in.; driving and rigid wheel base, 14ft. 4in.; 
total, 22ft.; weight on drivers, 112,000]b.; on truck, 14,0001b.; 
total, 126,000 lb.; capacity of tender tank, 3800 gallons. Tank 
engines are rarely used in this country, even for switching. 
Switching engines usually have four or six coupled wheels, no 
truck, and an ordinary tender, or else one with the top sloping 
down to the back, so that the engineer can see to couple up gently. 
There is also illustrated a Forney type engine for the Rochester 
and Lake Ontario Railroad, engine and short tender all on one 
frame, four coupled drivers under the boiler, four-wheeled truck 
under the tank; cylinders, 14in. by 18in.; drivers, 3ft. 7in.; 
driving and rigid wheel base, 5ft.; total, 14ft. 9in.; weight on 
drivers, 38,000 lb.; on truck, 14,000 Ib.; total, 52,000lb.; capacity 
of tank, 700 gallons; fuel capacity, 20001b. This engine is seen 
in above the running board with a housing resembling an ordinary 
street car. 
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The New York Central and Hudson River Railroad builds its 
road bed for stone ballast in the following manner. The width at 
sub-grade—Anylicé ‘formation level ”—1s 26ft.; on this is a Gin, 
bed of rough quarry spawls, din, to Gin. diameter, retained by large 
stones at the ends ; this course is 25ft. wide. On this is a 12in, 
course of in, crushed rock, level en top and flush with the tops of 
the cross ties, the surface of the track being smooth and level, 
This bed is rounded off from the outer ends of the ties down to the 
lower bed. From centre to centre of tracks is 12ft., and from 
centre of tracks to the edge of the road beds, 6°06ft. At the edge 
of the formation level is a ditch 6in. deep below that level, 2ft. Gin, 
wide at top and 12in, at bottom, 

The North Side Cable Railroad system, at Chicago, Ill, is now 
in operation. At the power house there are four Corliss engines ; 
two work the two sections on North Clark-street, one works the 
Wells-street cable, and the fourth the North State-street cable, 
The engines are 500-H.P. each; cylinders, 28in. by 6Oin. ; 20ft. fly- 
wheels ; 12ft. cable drums. There are two batteries of four boilers 
of 125-H.P. each, The road has forty-seven grip cars, thirty of 
them being carried on a pair of four-wheeled trucks. At the front 
end is an open space of about 6ft., with two rows of seats placed 
back to back ; between these seats is the gripman’s place. The 
iron conduit yokes are 4jft. apart, and the carrying pulleys are 
18in. diameter. In the conduit are laid electric wires, with boxes 
at the street crossings, so that the engineer can be notified of any 
accident to the cars or the cable. About 55 miles of double track 
are now in operation, and extensions will be built this spring. 

The Penusyleania Railroad Company has issued a record of 
transportation lines owned and operated by it and associated in 
its interests, for the year 1887. The following is the summary of 
mileage on December 31st, by States :—New York, 106-07 miles— 
1°47 mile increase during 1887 ; New Jersey, 739°44_ miles 1062 
miles increase; Pennsylvania, 2832°50 — 53°39 miles increase ; 


Delaware, 226°79 ; Maryland, 445-95 ; District of Columbia 8°17 ; 
804 miles increase ; 





Virginia, 93°04; West Virginia, 54°99 
Kentucky, 3°01; Ohio, 1263-24 -— 0-27 mile increase ; Indiana, 
1064°68 ; Illinois, 228°39—6 96 miles increase ; Michigan, 418-8), 
The total mileage is 7485°12 miles, a total increase ot 80°75 miles 
during 1887; of this total 4191°19 miles are east of Pittsburg and 
Erie, and 3223 93 miles west of thesame places. The total mileage 
of track is 12,130°08 miles, an increase of 40969 miles during 
1887. The Pennsylvania system includes eighteen roads, 

The (Quaker Bridge Dam.—The Aqeduct Commissioners, New 
York City, have directed Mr. Church, the Chief Engineer, to make 
experiments to test the resistance of brick, stone and other 
materials to the percolation of water under high pressure. These 
experiments have been considered necessary in considering the 
selection of proper materials to be used in the construction of the 
Quaker Bridge Dam. The cost of these tests is not to exceed 
500 dols, 

The Nicaragua Canal route. —As arbitration between the Govern- 
ments of Costa Rica and Nicaragua in the dispute as to the owner- 
ship of certain lands on the route of the Nicaragua Canal, President 
Cleveland has decided adversely to Costa Rica, holding that the 
treaty of 1858 is valid and binding. The two Governments must 
now appoint two commissioners each to define the boundary line ; 
the commission having power to deviate one mile from the treaty 
line in order to locate a more detinite line. By the decision Costa 

tica has no voice or interest in interoceanic canal grants made by 
Nicaragua, and no share in profits derived by the latter for 
privileges granted. 

Fort Worth and Denver Railroad.—The last spike in this im- 
portant road was driven March lith, near Folsom, N.M., 280 miles 
south of Denver, Col., and 524 miles from Fort Worth, Tex. 
There is now a continuous line from Denver to Fort Worth, Tex., 
and the Gulf of Mexico at Galveston, Tex. 

The River and Harbour Bil for the ensuing year, as passed by the 
House Committee, appropriates 19,432,783 dols. for the improve- 
ment and maintenance of rivers and harbours. This is the largest 
amount ever appropriated, but the amount is accounted for by the 
fact that no Bill was passed last year. The appropriations asked 
for aggregated nearly 40,000 dols, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE quarterly meetings of the iron trade have been held this week, 

and have attracted a good attendance. Compared with the ex- 

citement which characterised the quarterly meetings which opened 
the year, the gatherings this week contrast unfavourably. At the 

January quarterly meetings a large extent of business was done, 

and prices all round were advanced. This week prices have been 

in a quiescent state and show considerable reductions all round, 
compared with three months ago. Still a hopeful feeling prevailed 
concerning spring prospects. 

No change has occurred in the standard for marked bars, and the 
Earl of Dudley's bars were re-declared at £7 12s. 6d., with £7 as 
the quotation of the other best firms, such as W. Barrow and Sons, 
the New British Iron Co., Hingley and Sons, John Bagnall and 
Sons, &c. John Bradley and Co., as usual, quoted prices above 
those of the other houses, while Philip Williams and Sons were 5s. 
per ton below the bulk of the firms, 

The demand for marked bars was reported to be only mcderate, 
and makers are unable to keep the works anything hke fully 
employed, Australian orders are coming forward rather better 
for second-class marked bars at £6 per ton, and orders are in hand 
at the Round Oak Works of the Earl of Dudley for Government. 
But the great want of the trade is an increased shipping demand. 

The quotations of the leading bar firms for the new quarter 
may be well gauged from those of Messrs, N. Hingley and Sons, 
who quote :—Netherton crown, best horseshoe, £7; best rivet, 
£7 10s.; best best plating and crown bars, £8; crown treble best, 
£9, all at works, These prices apply to rounds and squares of 
sin. to 34in., not exceeding 27ft. lengths ; and flat bars lin. to 6in. 
wide, not exceeding 25ft. lengths. Angle iron up to 8 united 
inches is £7 10s., and tee iron, £8 per ton. 

Another best iron firm, Messrs. W. Millington and Co., quote: 
Flat, shutter, and horseshoe bar iron, £7; rounds and squares, 
fin. to 2hin., £7; small rounds and squares, 3in., £7 10s.; Nos. 
land 2, £8; 3 and 4, £8 10s.; 5, £9; 6, £9 10s.; 7, £10 10s.; 
8, £11 10s.; 9, £13; 10, £15; 11, £17. Best bars the firm quote 
£8; best best, £9; treble best, £11; and treble best L. M. bars, 
£13. IJlating bars are £7 10s., best £8 10s. Cable iron they 
quote £7 10s.; best chain iron, £8 10s.; best best £9 10s. Rivet 
iron is £8; best, £8 5s.; best best, £9 15s, Angle iron is £8; best, 
£8 10s.; and best best 4910s. The tirm’s ordinary boiler plates 
are £8 10s.; best, £9; best best, £10. 

The quarterly meetings leave prices of plates at £6 10s. for 
bridge or tank sorts, and £7 10s. for ordinary boiler qualities. 
B.B.H. plates, not exceeding 4 cwt. each, are quoted £8 10s.; best 
boiler plates, £9 10s.; double best ditto, £10 10s.; treble best 
ditto, £11 10s.; extra treble best ditto, £14 10s.; and best char- 
coal ditto, £18 15s, John Bagnall and Sons’ boiler plates to 5 cwt. 
are £8 10s.; best, £9 10s.; double best, £10 10s.; and treble best, 
£11 10s. Robert Heath and Sons, North Staffordshire, quote 
bridge or tank plates, £6; best boiter, £6 10s.; double best, £7; 
and treble best, £9. 

The position of the sheet trade upon the Birmingham Exchange 
to-day (Thursday), as contrasted with their position three months 
ago, was all in favour of the consumer, Last quarterly meetings 
makers were able to dictate their own terms ; to-day the buyers 
might be said to control the market. Galvanisers, who are the 
largest buyers, had little difficulty in placing business at prices 
which they regarded as favourable. Makers’ books contain by no 
means an equal extent of work to that which was their condition 
three months ago; nur are buyers so eager to place further con- 
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tracts. Hence prices were easy at £6 5s. for singles; an average of 
£6 7s. 6d. to £6 10s, for doubles ; and £7 10s. for lattens. 

Steel occupied a better position, and prices were well maintained. 
Good inquiries are on the market for blooms, billets, tin bars, 
plating bars, steel sheets, plates, and wire rods, Salesmen of 
makers at a distance were not anxious to take large orders, since 
the works are mostly already well engaged, and early delivery 
cannot be guaranteed, Bessemer blooms and billets from the 
West Coast and the North of England were £4 7s, 6d. to £4 15s., 
and Bessemer tin bars, £4 17s. 6d.; Siemens-Martin ditto, 
£5; and Bessemer plating bars, £5 to £5 10s, 

Local steel masters are busy upon orders for steel for bridge 
building, railway wagon building, boiler making, sheet rolling, 
&c.; and basic prices are steady at about £7 for boiler plates, £6 
to £6 5s. for bars and ap and about £5 for blooms and 
billets. Soft steel bars, rounds and squares, suitable for chain and 
other manufacture, are £6 10s, to £7 ; and soft steel sheets, £7 to 
£7 10s. 

The sales of pig iron during the past few weeks made against a 
very brisk demand at the quarterly meetings. Another influence, 
however, also operated, namely, the forward contracts for six, and 
in some cases nine months which consumers made at the January 
meetings. With these contracts still running, and their wants 
therefore covered for some distance ahead, consumers were to-day 
—Thursday—-largely indifferent about further purchases, In fact, 
they declared that they were not now in the market. Salesmen 
of imported brands were not careful to do very much business, 
since the tendency of the market in the matter of prices was 
against them, and only low prices could be obtained. Derbyshires 
mostly changed hands at about 38s., delivered, and Northamptons 
at 37s. to 37s. 6d., delivered. Some Derbyshire agents quoted 
38s, 6d., but not in the expectation of doing much business at the 
tigure—which, indeed, was prohibitive. Lincolns were about 39s. 
at stations, or 39s. 6d. to 40s., delivered to works. Some firm 
holders quoted 41s., delivered. 

The key-note respecting Staffordshire pigs was struck by the 
Lilleshall Iron Company, Shropshire, who quoted about 52s. 6d. 
for hot blast all mines and 75s, for cold blast. From some 
Staffordshire all mine makers, however, hot blast sorts might have 
been obtained in abundance at 50s. per ton. The extent of new 
business doing by the best pig makers is small, though the pro- 
duction of the furnaces is going away well under former contracts. 
Part mine and common Staffordshire pigs sold fairly well at 39s. to 
40s. for the former, and 30s, to 3ls. 3d. for the latter. A few 
large makers still quoted 32s, 6d, for cinder pigs, but no one would 
give it, and the quotation was only nominal. The Spring Vale 
Iron Company quoted: hydrats 50s., B.F.M. iron 42s, 6d., part 
mine 35s., and cinder 32s. 6d. 

Hematites were 3s. per ton less ‘ an at the January meetings. 
Supplies were, however, ratherrestricted at 53s, to 54s, for best forge 
sorts from West Cumberland, and foundry numbers in proportion. 
The Tredegar Company, South Wales, quoted 52s. 6d. for forge, 
and 43s. 6d. second qualities, 

From the Government returns just issued it appears that the 
total quantity of iron and steel exported from the country during 
the month of March was 249,518 tons, a decline of 47,516 tons, as 
compared with last year, and the total value was £2,133,770, an 
increase of £18,720. For the three months the quantity was 
866,005 tons, a decline of 27,428 tons, and the value £6,173,312, an 
increase of £686,815. There has been a very considerable falling 
off in the exports of pig and puddled iron. In bar and — 
iron there is an increase in value of 17 per cent. in the month’s 
exports, 

In cast and wrought iron the value of the month’s exports was 
larger by £10,821, or 2°5 per cent. Still more conspicuous is the 
increase in hoops and sheets, which amounts to £97,042, or 39°4 
per cent. for the month ; and £270,473, or 39°8 per cent, for the 
three months, 

Subjoined are the totals :— 


Month of March. Three Months. 





Iron, 1888, 1887, 1888, 
Pig and puddled 167,147 549,781 .. 803,617 
Bar, angle, &. .. 144,775 325,030 415,385 
Railroad : 827,886 782,816 1,196,674 
WS os. cs. es 72,251 134,164 189,345 
Telegraphic wire 82,795 .. 131,879 88,077 
Cast and wrought 404,333 .. 1,039,781 1,184,953 
Hoops, sheets, &c. 345,253 692,469 2, 94: 
tt” a 25,964 .. 73,266 77,557 
Steel, unwrought : -- 120,086 .. 551,821 338,001 
Tin-plates .. .. 51,656 .. 491,906 1,047, 1,312,822 
Tin, unwrought.. 41,325 .. 81,000 121,646 220,80 
Machinery .. .. 651,631 721,445 1,762,882 2,056,538 
steam engines .. 255,084 268,483 721,989 693,884 


The Brierley Hill ironworkers have resolutions in favour 
of advanced wages and the re-establishment of an automatic 
system of regulating them. 

Several Birmingham firms have competed very keenly for the 
Government's contract, secured, however, this week by Messrs. 
Wilkinson, of Pall Mall, for 150,000 sword-bayonets, to be de- 
livered within the next three months. The weapons are to be 
short, and are to have both “cutting” and ‘ pointing” capabili- 
ties. This is an improvement upon the old pattern bayonet, which 
was good only for ‘‘ pointing.” 

The Wolverhampton Corporation have appointed a committee to 
take steps, either separately or in conjunction with Birmingham, 
for the promotion of improved canal communication between this 
district and the sea. 

At the quarterly meeting of the Birmingham Drainage Board on 
Tuesday, an expenditure was authorised on account of pumping 
machinery. 

The Birmingham Cable Tramway, which must be regarded as a 
remarkable engineering success, promises, so far as present ex- 
rience furnishes means of judging, to be a financial success also. 
he speed of the cable is at present restricted by a stipulation of 
the Public Works Committee to six miles an hour, but there is 
found to be so little danger from the working of the Jine that 

verhaps this restriction will be relaxed. The present plant at 

ockley is capable of driving the cars at something like eight 
miles an hour. 

The dangers of the steam tram have excited so much interest in 
the minds of Birmingham citizens that great concern was mani- 
fested in the trial on Monday of various devices for catching up 
children who might get in the way of the engine, and carrying or 
— them out of harm’s way. There were six inventions tested, 
rut each of them was found to be wanting on the score of practi- 
bility. In the result it was felt that the provision of a really 
trustworthy and conveniently applicable guard remains unaccom- 
plished, 

_In reference to an item of £96 5s, in the Leamington Corpora- 
tion accounts for a supply of the electric light from January 7th to 
March 31st, the town clerk, at a meeting of the council this week, 
said that the sum now paid for the electric light was about double 
what had been paid for gas for the same portion of the town; but 
it should be remetabered that there were twice the number of 
lights. One member of the town council expressed the opinion 
that nearly £400 a year was too much for their “electric light 
whistle. 

The death is announced this weck in Birmingham of Mr. John 
Camforth, which occurred on Tuesday. Mr. Camforth, who was 
seventy-one years old, was formerly prvprietor of the Berkeley- 
street wire mills, and was also connected with the Birmingham 
Screw Company, of Smethwick, both of which concerns were 
ultimated absorbed in Nettlefold’s. Afterwards he became largely 
psi in the development of the St. Geo-ye’s Foundry 

smpany. 
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NOTES FROM LANCASHIRE, 
(From our own Correspondent. ) 


Manchester.—During the past week business has again been 
inactive, the market having scarcely settled down after the holi- 
days when the quarterly meetings have further intervened to cause 

temporary suspension of operations beyond mere immediate 
hand-to-mouth uirements. There has consequently been very 
little doing to really test prices; but, so far as this has been S 
sible, a general steadiness of tone seems to prevail, which is indica: 
tive that trade is certainly not getting any worse, and may possibly 
again be on a turn for the better. Although prices during the 

tt quarter have shown a decided downward tendency, there has 
in most cases been a very considerable weight of business actually 
done, and it has only been the enormous output of all descriptions 
of iron, which continues in excess of requirements, that has pre- 
vented sellers from maintaining the advance in prices which com- 
menced towards the close of last year. These excessive supplies 
will, of course, still operate against any high prices being got; but 
there is a hopeful feeling that the volume of trade is likely to 
steadily expand, and to give more firmness to the market. 

There was a full attend on the Manchester iron market on 
Tuesday, but only a slow business doing. Here and there sellers 
show a disposition to meet buyers who have orders of any import- 
ance to place; but taking the market all through, the tone is firm 
rather than weak, and it is strengthened by the reports received 
from Glasgow and Middlesbrough, where prices seem to have 
touched the lowest point, and, in Nortn-country iron especially, 
are again showing an upward tendency. For pig iron inquiries 
were of no great weight, and actual sales were mostly of a hand-to- 
mouth character. For local brands makers still ask about 39s. 6d. 
to 40s., less 24, for forge and foundry delivered equal to Man- 
chester; but the business doing at these figures is very small, as 
they are greatly undersold by some of the district brands. This 
applies with special force to Lincolnshire, which can be obtained 
at lower prices than those recently ruling, as low as 36s. 6d. for 
forge nll 37s. 3d. for foundry, less 24, having been taken for 
delivery equal to Manchester. Derbyshire foundry remains firm 
at about 42s., less 24, and Middlesbrough foundry at 40s. 4d. to 
40s. 10d. net cash, delivered equal to Manchester; whilst Scotch 
iron is held firmly by makers at fully late rates. 

In the hematite trade there is, if anything, a continued tendency 
towards a rather stronger tone, but low prices are still being 
accepted for orders in anything like quantity, and sellers in some 
instances would take 51s, 6d., less 24, for deliveries into the Man- 
chester district of good No. 3 foundry qualities ; quite 6d to ls. 
more is, however, asked for small parcels for engineers’ use. 

There is a moderate business doing in steel plates, and makers’ 
prices are very firm on the basis of £8 per ton for good ordinary 
qualities delivered in the Manchester district. In the finished 
iron trade, although there is not much actual new business coming 
forward, makers are mostly fairly well engaged for the present, 
and there is little or no disposition shown to meet buyers with any 
further concessions beyond those recently made. The average 
price for bars delivered into the Manchester district remains 
about £5 2s, 6d., but there are some local brands to be got as low 
as £5 per ton ; on the other hand, some of the leading Stafford- 
shire makers still hold to £5 5s, as their quoted price for delivery 
in this district. 

The general reports which can be gathered with regard to the 
engineering branches of industry show undoubtedly an increasing 
amount of activity. In nearly all branches of trade there is an 
improvement so far as the actual amount of work doing is con- 
cerned, and most of the engineering concerns throughout the 
district are fairly well employed. Boiler makers, tool makers, 
machinists, and genera] engineers, with a few exceptions, have 
more orders on their books than has been the case for some time 
past, but the unsatisfactory condition of trade to which I have had 
to refer previously still remains—that in no single instance have 
employers been,enabled to obtain any better prices for the work 
they are getting, and the competition for any orders that are to be 
got continues quite as keen as ever. Turning to the reports which 
can be obtained from the trades union organisations representing 
the engineering industries, a more hopeful tone is generally 
observable. In the Amalgamated Society of Engineers, although 
it has a very considerable number of its members still on the books 
in receipt of out-of-work support, which amounts to rather more 
than 5 per cent. of the total membership, a steady decrease of 
unemployed continues to be reported throughout the country, and 
the reports from the various districts are to the effect that trade is 
better. In the immediate district of Manchester trade is not yet 
reported as actually good, and the percentage of unemployed is 
perhaps a little over the average for the whole of the country ; but 
this is to some extent accounted for by the closing of several works, 
principally those of Messrs. Sharp, Stewart, and Co., who have 
removed to Glasgow, and also the removal from Manchester of the 
large locomotive works of the Lancashire and Yorkshire Railway 
Company, which have necessarily thrown a considerable number of 
men on the books of the society ; but for these exceptional circum- 
stances it is probable the returns of ployed for the Manchest 
district would not be less favourable than those for the other parts 
of the country. The Steam Engine Makers’ Society is again in a 
"meager to report a decrease in the number of unemployed mem- 

rs, which is now under 2 per cent. of the total membership in 
receipt of actual donations, and is only half the number on the 
books at the same period of last year. The reports as to the state 
of trade are to the effect that stationary engine builders and 
machinists are well empleyed, and there is a difficulty in some 
cases in supplying the men required. Marine work is reported as 
steady, without any material change from last month’s reports; 
and locomotive work, whilst not really active throughout, is in 
some districts fairly good. 

The increasing activity in the engineering trades above indicated 
is naturally bringing the wages question again into prominence. 
Here and there, in some engineering establishments, advances have 
been voluntarily conceded to the men, and the moulders engaged in 
the various engineering shops—except machinists, when the work 
is of a special character—throughout the Manchester and Salford 
district have gone in for an advance of 2s, per week. In the 
Salford district this advance, with one exception, has been con- 
ceded ; and in the Manchester district, with one or two exceptions, 
it has been either wholly or partially acceded to. This demand 
for an advance of wages has, I understand, been put forward by 
the men without any direct authority from their trade union 
organisations ; and although there are several large works where 
the employers have discharged a very considerable portion of the 
men rather than concede the advance, the movement has prac- 
tically been successful. The readiness with which this advance 
in wages has been obtained will no doubt stimulate an agitation 
for higher wages in other branches of engineering; but the trade 
union organisations seem to be anxious not to enter into any wide- 
spread conflict in the present depleted condition of their funds. 
Amongst the men, however, there has for a long time past been a 
very uneasy feeling, which possibly their trade union leaders may 
find it very difficult to restrain, and the outlook, should any really 
marked improvement in trade take place, would seem to indicate 
the possibility of a serious struggle between capital and labour on 
the constantly occurring vexed question of wages. 

At the meeting of the Manchester Geological Society held on 
Tuesday, Mr. J. Dickinson, chief inspector of mines, in the chair, 
& paper was by Mr. W. S. Gresley, F.G.S., on ‘* Boulders in 
Coal Seams,” and in the discussion the chairman maintained that it 
was an entire misnomer to term the objects described “ boulders.” 
They were simply accretions. Mr. Vaughan Cornish also delivered 
an interesting address on the ‘‘ Artificial Reproduction of Minerals 
and Rocks.” 

In the coal trade of this district there is a continued steady busi- 
ness doing in all the better descriptions. House fire coals are in 
brisk demand, and many of the collieries have ditticulty in keeping 














ee with their orders, The unexpected reduction at the principal 
anchester collieries has, of course, unsettled business to some 
extent; but in other districts this downward movement has not 
been followed to any appreciable extent, although considerable 
pressure to obtain lower prices has been exerted. In the lower 
qualities of round coal the demand for trade and manufacturing 
purposes remains much the same as last reported, There is no 
pressure of demand in this direction, out a good deal of this class 
of fuel has been taken away for house fire purposes during the last 
week or so, with the result that in some cases shipping orders have 
had to be declined. Engine fuel continues in generally good 
demand ; here and there collieries have difficulty in moving away 
their supplies, but this is chiefly in inferior descriptions of slack, 
the best sorts meeting with a ready sale, and, indeed, being scarce 
at many pits. Prices remain fairly steady at about 9s. per ton for 
best house fire coals, 7s. to 7s. 6d. second qualities, 5s. 6d. to 6s. 
for common sorts, and 5s, to 5s. 6d, steam and forge coals at the 
pit, with 6s, 9d. to 7s. being got for delivery at the High Level, 
Liverpool, or at Garston Docks; burgy, 4s. 3d. to 4s. 9d.; and 
slack, from 2s, 6d. per ton for common sorts; up to 3s. 6d. and 4s. 
for the best — at the pit mouth. 

Barvvow.--There is a steady and firm tone in the hematite pig 
iron trade, and the business done during the week, although small, 
comparatively speaking, has been at better prices. There is no 
change, however, in quotations, which remain at 43s. 6d. per ton 
net t.o.b. to 44s, for Bessemer qualities, and 42s. 6d. to 43s. for 
forge and foundry samples. Stocks of iron are still large in the 
hands of merchants and speculators, but they are not held to any 
considerable extent by makers, who are fully employed generally 
speaking, and are in receipt of orders which will keep up or main- 
tain the present production. There is a better inquiry as well on 
home as on foreign and colonial account, Steel makers are brisk!y 
employed, and there is a good steady demand for rails and for 
steel for shipbuilding purposes, which are the chief features of 
production. There is also a good trade doing in bars and billets, 
and a fair inquiry is maintained in ali these departments. There 
is a steady output of all classes of steel, and it is estimated that 
at no time was the production greater than at the present. 
Raiis are quoted at £3 18s, 6d. to £4 per ton for heavy sections ; 
light sections at £4 3s. 6d. Plates are quoted at £6 19s. per ton, 
and angles at £6 9s. There is every prospect of a very large 
business in shipbuilding material, and shipbuilders are on the 
point of securing large orders which have been in negotiation for 
some time past. There is a better tone in the shipbuilding trade 
generally, and there is every probability from present prospects 
that the business during the ensuing few months will be exceedingly 
brisk. Iron ore quiet at from 9s. 6d. to 11s, 6d. per ton net f.o.b. 
Coal and coke steady. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE paragraph given in THE ENGINEER last week in reference to 
armour-piercing projectiles has been quoted by the Sheffield 
Teleyraph with much satisfaction. On inquiry at the makers, 
Messrs. Thomas Firth and Sons, Sheffield, I was informed that the 
lot of 300 6in. projectiles, which were tried at Shoeburyness on the 
15th of March, were the first of this class of projectile that have 
been made in England and presented to the Government for rece - 
tion tests. The unusual interest attaching to the results is owing 
to the opinion which has been so frequently expressed that the:e 
projectiles could only be made satisfactorily by French manufac- 
turers—Messrs. Holtzer, St. Chamont, and the Firminy Company. 
It has been alleged, both in England and in France, that the prc- 
cess of the Firminy Company was defective, and that the shells 
they had presented had all been rejected. Messrs. Firth 
and Sons inform me that, as a matter of fact, 200 12in. 
and 200 9:2in. shells of the Firminy type were supplied 
by them, although made in France, to our Government 
during the early part of the present year, and were tested with 
most satisfactory results. The 300 6in. shells, to which THE 
ENGINEER referred, were also manufactured under the process 
communicated to Messrs. Firth by the Firminy Company. Two 
projectiles selected from the lot of 300 by the Woolwich officials 
passed entirely through a 9in. compound ‘‘ Brown” plate, practi- 
cally without any alteration in form, the second one being so little 
damaged that it could have been fired again. On March 29th a 
trial of 300 Sin. projectiles, also of the Firminy type, manufactured 
by Messrs. Firth, was equally satisfactory, the two projectiles 
selected passing entirely through a 12in. compound “ Brown” 
plate, without breaking up or altering materially in form. I am 
informed that Messrs. Firth are the only firm who have suc- 
ceeded in passing two distinct lots of projectiles during the 
financial year which has just expired, and that they are pre- 

to produce for the Government as many projec- 
tiles as may be required. The Sheffield made projectiles are 
cheaper in price than those supplied from abroad, and it is satis- 
factory to know that the Government are no longer dependent 
upon foreign makers for supplies. Three English firms have 
received orders for these armour-piercing = ar viz., Messrs. 
Thomas Firth and Sons, Sheffield; Messrs. Whitworth, Leeds; and 
the Hadtield Steel Foundry Company, Sheffield. Three French 
firms have also orders for our Government, viz., the Holtzer Com 
pany, the Firminy Company, and the makers at St. Chamont. I 
believe a satisfactory trial has already been made of the Hadfield 
steel shell, and that they are now making ready for deliveries. 

During the last month there has again been a distinct diminu- 
tion in the value of unwrought steel exported to foreign countries. 

It is very satisfactory to note that there was a substantial 
increase in the value of railroad material exported during the pact 
month. The total value of the exports for the month was £327 ,&36 
against £272,122 in March, 1887. 

As I close this letter I hear of the death of Mr. John Roberts, of 
Abbeydale Park, near Sheffield, who expired to-day, the 11th inst., 
in the 90th year of hisage. Mr. Roberts was one of the earliest 
and most successful of our silver and electro-plate manufacturers, 
trading at the Shrewsbury Works as Roberts and Hall. In 186 
the business was transferred to a limited company—Martin, Hall, 
and Co,—and has been one of the leading plating establishments in 
Sheffield. Mr. Roberts then retired, and has lived in comparative 
retirement at his beautiful residence just over our borders. He 
erected, at his own cost, St. John’s Church, for the accommodation 
of the neighbourhood. It was to preserve the amenities of Abbey- 
dale Park that the original scheme for the Dore and Chinley 
Railway was modified to meet the opposition brought by Mr. 
Ebenezer Hall, to whom Mr. Roberts gave the place, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE quarterly meeting of the Cleveland iron trade was held at 
Middlesbrough on Tuesday last. There was a large attendance, 
many visitors from other districts being present. The market 
again showed a decided improvement; a further advance in prices 
was made, and a large amount of business was done, The outlook 
is now again a bright one, and there is every prospect of a brisker 
demand as soon as the northern shipping ports are free from ice. 
The price current for No. 3 gm.b., for prompt delivery, is 32s. per 
ton, Tie an increase of 6d. since the beginning of the month, and 
this is freely given by purchasers. There is a good demand fcr 
forge qualities at 3ls. 6d. per ton, or 3d. above last week’s rate. 
Very little is offered for forward delivery, as makers are holding 
aloof for higher prices, 

Stevenson, Jacques and Co,’s current quotations :—‘‘ Acklam 
Hematite,” Mixed Nos., 45s. per ton; “‘ Acklam Yorkshire,” Cleve- 
land, No. 3, 35s. perton; “‘Acklam Basic,” 35s. per ton; ‘‘ Refined 
Iron,” Hematite and Cleveland, 65s, and dds. per ton ; ‘ Chilling 
Iron,” 55s. to 60s. per ton, net cash at furnaces, 
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Warrants are quoted at 32s. per ton, and as the stocks continue 
to decrease ata rapid rate, sellers are very firm. 

Messrs. Connal and Co.'s stock of pig iron was on Monday last 
317,835 tons, being a decrease of 3960 tons for the week. During 
last month it decreased 10,902 tons at Middlesbrough, even though 
at Glasgow it increased by 14,870 tons. 

The ironmasters’ returns for March 31st show that ninety-six 
furnaces were then in blast, being five more than at the end of 
March last year. Cleveland iron was made in fifty-two of the fur- 
naces, and hematite and basic in the remainder. The total make 
of iron of all kinds was 215,999 tons. The stocks in the whole dis- 
trict amounted to 610,698 tons, being a decrease of 17,444 tons 
since the end of February. 

The total value of goods, other than coal and coke, exported 
from Middlesbrough from January Ist to March 31st, was £587,635, 
or an increase of £98,908 when compared with the corresponding 
quarter of last year. 

The Accountant’s certificate which rules Cleveland miners’ 
wages was issued on the 7th inst. The net selling price of No. 3 
pig iron during January, February, and March was 32s. 2‘21d. per 
ton, as against 32s. 7‘92d. in the previous quarter. The tonnage 
rate of miners will in consequence be reduced from 9°33d. to 927d. 
The wages of enginemen and mechanics will be reduced from 1°70 
to 2°30 per cent., and datal labourers from 1-44 to 1°84 per cent. 
below the standard rates, 

Judging by the use which appears to be made of the Middlesbrough 
— Dock, it forms a very useful portion of the public works 
under the control of the Tees Conservancy Commissioners. From 
a return just issued by them, it seems that six vessels per month 
have lately been put in for examination of the bottoms or repairs ; 
and the fees obtained from the owners for the accommodation have 
averaged £55 per vessel. This is a considerable increase on the 
earnings of the dock a year since. 

The Northumbrian miners have been occupying themselves once 
more in taking a ballot to determine whether or not they should 
continue to have the luxury of two parliamentary representatives 
whose salaries should be provid at their expense. It is 
some years now since Messrs. Burt and Fenwick were sent to 
Parliament. As the constituencies they represent contain 
a large number of miners, the latter had no difficulty what- 
ever in returning men of their order if so disposed. 
But then came the question of maintenance. When they decided 
to contribute the necessary amounts themselves, and without 
appealing for outside help, they were greatly commended for their 
self-denial and their independent spirit. e strike of last year, 
however, tried them very severely. Their representatives kept 
well to the front, and conducted all ry negotiations with 
the employers with great skill and tact. Had they been allowed 
their way the strike would never have occurred. But it did take 
place, and was fought through to the bitter end, with conse- 
quences disastrous to the men. The latter were naturally in not 
very good humour with their leaders, and had also become terribly 
impoverished. What wonder then that they should contemplate 
economising for the future by doing without parliamentary repre- 
sentatives. Time, however, has caused a reaction among them, 
and made them view the matter in a juster light. A fresh ballot 
has been taken, and 8890 votes were recorded. Of these 4591 
were in favour of continuing payment of the salaries, and 4299 were 
against it, giving a majority of 292 in favour. Messrs, Burt and 
Fenwick will therefore remain in Parliament for the present, a 
result which will be viewed with satisfaction by the country gene- 
rally. There are few who take an interest in mining, or in labour 
questions, who do not recognise the good work which these two 
gentlemen have done for the causes in which they are so deeply 
interested. 

Referring to some remarks made last week on the Gellivara ores, 
the secretary of the Swedish and Norwegian Railway Company 
writes that: *‘‘It is true that large quantities of the ore are now 
being taken to Luled, and are there stacked on the company’s quay 
ready for shipment at the first open water, the ports at present 
being closed by ice, which is generally the case at this time of the 

ear. We expect the Port of Lule& will be open about the end of 

ay, when shipments of ore to this country, the Continent, and 
America will commence. As to the insufficient depth of water, 
your correspondent is wrong, the largest steamers iolen able to 
enter the port. There are 22ft. of water alongside the company’s 
quay at Lule’. Trial of the ore has already been made in this 
—T I enclose copy of a report on the same made by Mr. Salt, 
a well-known and experienced furnace manager, from which you 
will see that there is no difficulty in smelting this ore, and that it is 
not in the least refractory in the furnace; furthermore, it is not 
dense in texture. The ore had never been smelted in this country 
before Mr. Salt took it in hand. The highest authorities are agreed 
that there will be no difficulty whatever in smelting it.” 











NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 

THE pig iron market has been quiet but steady in tone during 
the week. Business of a speculative nature is limited, but there is 
some expectation that, from various causes, the market may shortly 
assume a more lively aspect. The Board of Trade returns are 
accepted on the whole as fairly satisfactory, considering the reduc- 
tion of working days during the month on account of the Easter 
holidays. The opening of the navigation in the North of Europe is 
also expected, at least indirectly, to improve the position of the 
trade. The past week’s pig iron shipments amounted to 6412 tons, 
against 6970 in the same week of 1887, while the total shipments 
for the year to date are 12,700 tons less than in the corresponding 
period of last year. There are still eighty-seven furnaces in blast, 
_ considerable proportion of the output continues to go into 
stock. 

Some makers are a little more firm in their quotations this week. 
Free on board at Glasgow, Gartsherrie No. 1 is quoted at 45s.; 
No. 3, 41s. 6d.; Coltness, 48s. and 42s. 6d.; Langloan, 46s. and 42s. ; 
Summerlee, 48s. and 42s.; Calder, 47s. and 40s. 6d.; Carnbroe, 
40s. 6d. and 38s. 6d.; Clyde 44s. 6d. and 40s. 6d.; Monkland, 
40s. 6d. and 38s. 6d.; Govan, at Broomielaw, 40s. and 38s, 3d.; 
Shotts, at Leith, 46s. and 43s. 6d.; Carron, at Grangemouth, 
50s. and 43s.; Glengarnock, at Ardrossan, 44s. 6d. and 40s.; 
Eglinton, 39s. 6d. and 37s. 6d.; Dalmellington, 40s. and 38s. 6d. 

Cumberland hematite pig is in small demand in our market, 
but prices this week have ruled fairly steady. There is more 
doing in Cleveland warrants, of which the imports into Scotland 
are larger at present than the total exports of Scotch pig iron, and 
the consumption is steady at our foundries. 

The steel trade of the West of Scotland is still fully employed, 
and in certain cases it is difficult for merchants and others to get 
delivery in convenient time of their orders. This week, however, 
merchants reported on ’Change, in Glasgow, that there is very 
little fresh work coming tohand. In these circumstances, although 
prices are fully maintained, they are yet merely nominal. The 
operatives in the various departments of the Dalzell Steel Works 
have received intimation that a general advance of wages will 
immediately be paid in all the steel departments, ranging from 10 
to 20 per cent. This is the first advance that has been conceded 
for several years past. In the malleable iron branch work is active, 
but, as in the case of steel, new orders are few and unimportant at 
the moment. 

The coal trade has suffered in the shipping department from the 
recent holidays, the total shipments from Scotland during the week 
having been only 66,846 tons, as compared with 95,139 in the same 
week of 1887. Free on ooard at Glasgow, main coal sells at 5s. 3d. 
to 5s. 6d. per ton; ell, 6s. to 6s. 9d.; splint, 6°. to 6s. 3d.; and 
steam coals, 7s. 3d. to 7s. 9d. The inland trade is fairly active for 
manufacturing purposes, but household sorts are quieter, and 

ings are accumulating at many of the collieries. 

The shipping trade is experiencing a period of considerable 
activity, and the revenue of the Clyde trustees reflects its pros- 





perity. During the nine months ending with March, the revenue 
of the Trust has increased by £18,447, as compared with that of 
the corresponding nine months of the preceding year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue view taken in this column with regard to the last scare in 
the matter of tin-plate is very generally adopted. The distance 
from Dakota is regarded also as a serious item, and it is tolerably 
well settled in the opinion of Welsh tin-plate makers that at the 
price tin-plate could be delivered from Dakota in New York, they 
could deliver from Wales at a very good profit, allowing of a fair 
discount. 

Tin-plate makers are at present subject to a succession of alarms. 
The very latest is in the form of an accusation against them that 
tin being dear they have had recourse to an amalgam of lead and 
tin, which will act perniciously upon the fruit or fish that are 
‘tinned ” and make them highly deleterious. My impression is 
that the accusation is utterly false. In the whole of the district 
there are no works, I fully believe, where such a practice is 
carried out. 

The tin-plate industry has now taken quite as prominent a foot- 
ing as the old iron trade enjoyed. Last month the export was 
32,681 tons, out of which 25,263 tons went to the United States. 
The make continues large, and prices fairly firm, considering the 
uneasiness with respect to tin. The tin sales, prompt delivery, are 
still £166, but deliveries as late as May or June considerably less. 
As long as this continues no steadiness in trade can be expected. 
Present prices are:—Cokes, 13s. 6d. to 13s. 74d., and as regards 
best brands touching 13s. 9d.; Siemens are 14s, to 14s, 3d.; ternes, 
23s. up to 27s., according to quality; charcoals, 17s. to 18s. 6d., 
some varieties selling as low as 15s, The tin-plate syndicate is now 
hopelessly dead. 

e rail trade is not buoyant, and prices retain their unremunera- 
tive character, fluctuating from £3 17s. 6d. to £4 5s, Fortunately 
other makes are in demand, and in consequence the iron and steel 
works of Wales may be said to be busy. But every movement of 
late has the tendency to reduce the number of hands, and the 
mills present quite a deserted y -apoenengg compared with former 
times. The latest effort is to do away with horse labour and 
employ small engines. This has been a great saving. 

I note that out of 127 furnaces built in Wales 42 only are in 
blast. A few have been added during the last four months, Of 
these, one has been at Dowlais, and two at the Forest Works, near 
Pontypridd. I may add that the present furnaces are more than 
equal to double the old kind. 

uture prospects are hopeful, or ironmasters would not be so 
speculative as they are in building. At present some Siemens’ 
furnaces are being erected at the Forest Yorks, which will soon 
become a leading industry. In addition one furnace is being built 
at Pyle, one at Cyfarthfa, and one at Dowlais. 

In prices, rails, blooms, and pigs, are slightly weaker in places, 
though, on the whole, especially at the leading works, quotations 
may be said to be about the same as last week. 

The transplanting of works to Wales continues. Nettlefolds 
may be regarded now as having taken root in the neighbourhood 
of Newport, and now I hear that another iron and steel industry 
is going to be removed to one of the Newport localities, at Cwm- 
bran, from Birmingham. Little of late has transpired with regard 
to the Dowlais removal to Cardiff, but any day important news 
—~ expected. It is coming. 

e great sinking for coal at Aberdare Junction by the Dowlais 
Company will soon come prominently under notice if present signs 
continue, and the coal trade just at present encourages speculative 
effort. Prices are firm. Some of the Cardiff coalowners express 
themselves certain of a speedy advance. This week prices are as 
follows :—Mid-week quotations—Steam, 8s. to 8s. 3d.; best, 9s. to 
9s. 3d.; bunkers, 8s. 3d. to 8s. 6d.; house coal, 8s. 3d.; small house 
or smiths’ coal, 6s. 3d.; cokes, 14s. 9d. to 16s. 9d., according to 
quality and kind. 

A large clearance of blooms, 1500 tons, 700 tons crop ends, and a 
quantity of wire, was made to New York from Newport this week. 
Newport also shipped nearly 25,000 tons of coal coastwise during 
last week. 

Taking the whole of the ports, business is decidedly satisfactory, 
4 now that the holiday season is over the colliers are working 
well. 

Local shares show that the Welsh industries are looking up. 
Garry are at 12}, Rhondda and Swansea Bay 9}, Taff Vale are 
again at 201. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE high floods in all the ang = rivers occurring simul- 
taneously with the Easter holidays have slightly deranged the 
regular course of business in the iron trade, which is somewhat 
quieter this week, but the tone of the markets has remained firm, 
and when things again settle down steadily, there is a talk about 
prices being enhanced for the spring trade, which promises, after 
the long winter, to become exceedingly lively. The position of the 
Silesian iron market continues satisfactory; the demand for pig 
iron is very brisk, and an increased production is in contemplation. 
The bar mills are receiving more orders than ever, and sectional 
iron is in great request by the constructive ironworks and the 
dealers in girders and other building iron sorts. Common forge 

ig is selling at M. 50, best sorts at 53 to 54, and foundry at from 
B to 59 p.t. at works; bars cost 146 to 142°50; girders, 155; and 
common boiler plates, 160 to 165 p.t. The position of the steel 
works is improved. The export over the border to Russia makes 
no sign of reviving. The foundries are busy on heavy work for the 
coal mines and ironworks. 

In Rheinland-Wesphalia, the tendency of the iron ore markets 
continues very firm, with an increasing demand and rising prices, 
the latter varying in the Siegerland for the four best sorts from 
M. 9°60 to 13°50 ; while minettes, which are in increasing good re- 
quest at the Westphalian furnaces, can be bought at the mines, 
free on trucks at the stations in Luxemburg-Lorraine, from 2 to 
3°20 p.t. The pig iron trade is quieter, for the reason stated last 
week—namely, that many works are sold out entirely for this year, 
and nearly all well into the third quarter, so little is in free hands. 
Most sorts are realising a higher price this than last quarter, and 
spiegel has gradually gained M. 5to6 perton. It is still in full 
request for inland consumption, but the export trade continues in- 
animate and in no better condition than has of late been — 
The price has remained some time stationary at M. 59 for the 
lower 10to 12 p.c. grade. Forge pig is also quiet, but firm, and 
very little business being done in it, because the mills have mostly 
covered their requirements for the next month or two, and stocks 
are nearly non-existent; so there is nothing left to bargain or 
speculate with. The best sorts in the Siegerland are noted M. 51 to 
52; in the Rhenish-Westphalian districts no offers are being 
made, and smelters have taken up a waiting attitude to see what 
turn things take. Nevertheless, their white steely iron may be 
said to command M. 51 to 52} p.t. Foundry, Bessemer, and basic 
pig are little changed, either in price or demand ; but on the whole 
the two last show great firmness, basic fetching M. 45 to 46 p.t. 
What I lately pointed out was probable has come to pass, and 
basic pig is now really being imported here from England, in com- 
petition with the native make, the former coming a few marks per 
ton cheaper. Luxemburg forge is firm, and maintains its price of 
M. 38°60 p.t. Although more orders have flowed in to the manu- 
facturing iron works since last report, the business is certainly 
quieter than it has been, and specifications are still being 
urgently inquired after by many of the mills. Though the 
lowest price for bars has been raised, still this is not remunera- 
tive to the manufacturers. The Rhenish-Westphalian sales bureau 
has effectuated 48,000 t. of orders this year up the the end of 
March, which is considered good work. These figures must stil] be 
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accepted with caution, as every endeavour is made to show the 
convention up in the best possible light. One thing, however, is 
clear from the official figures, that only about half as much is now 
exported as was before the convention came into existence. Crude 
iron, rails, bar iron, and wire rods have been most affected, and 
taking the whole export of iron and steel goods, including 
machinery, castings, hardware, &c., for the first two months of 
this year at 155,500 t., it was 46,000 t, less than for the correspond- 
ing period of last year. Taking bar iron alone, this year 18,830 q 
were exported in the two months, against 34,848 last year. It is 
very questionable whether the next few months will show this 
result even. Girders, as might be expected at this season, are in 
better demand, and prices are hardening. 

The Rhenish-Westphalian wrought iron convention and the out- 
side hoop mills have as yet not been able to come to a fresh under- 
standing to prolong their price arrangements, but hopes of its 
realisation in some other form are still entertained. e@ reason 
for non-agreement is because one large firm could not under the 
convention regulations secure sufficient employment for the works, 
After many months of dulness the boiler-plate trade has become 
very active, and now with few exceptions the works are fully and 
regularly employed, and prices are firm. In February, orders to 
the amount of 10,553 tons came in, against 7126 last year. The 
same cannot be said of the sheet mills, for in this branch demand and 
employment at the moment leave much to be desired, which is pecu- 
liar, as apparently much of this kind of iron will soon be required 
for building purposes, There is no alteration in the condition of 
the wire rod business: export continues dull, and for what there 
is, competition from abroad prevents any profit being made at 
present pig iron prices. The lowest price tendered for the latest 
steel rails given Out by the State was M. 120 p.t. at works, while 
the other offers were 123 and 125, which prices are hailed with satis- 
faction, No foreign firms put in a bid. Large orders are in 
expectation, The steel works are moderately supplied with orders 
for general goods both finished and partly finished, The wagon 
factories have received plenty of orders to keep them well on for a 
long time, but no new ones have come to hand this week. There 
is nothing particular to report about the machine shops and con- 
structive works further than that they are satisfactorily busy and 
fresh orders keep regularly dropping in. Moulders and fitters 
seem in request, Judging from the number of advertisements in the 
daily papers. 

The current, inland, list prices per ton are:—Good merchant 
bars, M. 125 to 127°50; best sorts, 132°50; girders, 120 to 125; 
angles, 135 ; hoops, 137°50 to 140; steel billets, 135 ; boiler plates, 
5m.m. and above, 165; tank ditto, 145; heavy steel plates, 135 to 
140 and higher; thin iron sheets, Siegener brand, 152 to 155; 
steel sheets, 150 to 155; iron wire rods, com. qual., 121; ditto 
in steel, 120; drawn wire in iron or steel, 140; wire nails, 165; 
rivets, 175 to 180; and light steel rails up to 115. 

The French iron market continues firm. The mills in the Nord 
department have raised bars by 5f. per ton, and they are now 
noted at 135 and 140, No. 2 quality list prices; nevertheless the 
Paris houses are selling bars at 140 and girders at 130f. p.t., having 
probably bought last eas when the market was disorganised and 
prices got below all calculation. In Belgium the trade in girders 
and bars has now become brisker than was expected, and prices are 
now not expected to recede in face of the dearness of pig iron and 
fuel at any rate, only those works possessing blast furnaces and coal 
mines can make concessions on present prices. Bars and girders 
remain at 110f., f.o.b., Antwerp. Forge pig iron is 50f. p.t. and 
higher; plates are noted 150f. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 28th. 

Exports of copper from this port for the past week were 
1,031,495 1b.; since January Ist, 14,465,383 lb. Copper matte and 
ore for the same time, 17,272,2491b. Exports for the same time 
last year—retined copper, 1,419,767 1b.; and of copper matte, 
1,419,767 Ib. for week. The copper production of the United 
States is now in the hands of the Paris Syndicate, and an upward 
tendency in prices bas manifested itself, much to the alarm of con- 
sumers, who are buying more freely in consequence. Stocks here 
are extremely low. The extraordinary exportation is creating un- 
easiness among buyers. 

The tin-plate market has improved. The canning industry 
throughout the States is growing very rapidly, and the advocates 
of high duties on tin-plate are exerting themselves to the very 
utmost to secure such an increase in duties as will enable the tin- 
plate industry to thrive on this side; but the movement is not 
likely to succeed. Sales of tin last week, 300 tons; prices, 35c. to 
36c. The lead market is very strong; sales for the past week, 
1200 tons. Spelter is active at 4°90. 

The general iron market is dull. A great many requirements 
are held back, and an excellent business in steel rails is expected 
to be developed shortly. Bottom prices are 31 dols, at eastern 
mills; 34 dols. at Chicago. The demand for all kinds of machinery 
is sufficient to keep the machinery-making establishments running 
full, and in some cases overtime. The railroad companies will be 
very beavy buyers throughout the spring. The building interests 
anticipate a good year, but few large contracts have as yet been 
covered. Angles are 2 to 2°10; forge iron, 16°50 dols. to 17 dols. 
at tide-water; best foundry iron, 21 dols. for No. 1. Bar iron is 
1‘75c. to 2c. at mill; bridge plate, 2°10; beams, 3°30. A large 
amount of bridge work will be undertaken this year, but contracts 
for material have not yet been placed. Old rails are selling at 
21°50 dols. Inquiries are numerous, but prices are 50c, too high to 
suit buyers. The steel works throughout the country are generally 
busy, owing to the multiplication of uses to which both emer 
and merchant steel are now put. There is a great deal of com- 
plaint in trade circles over the dulness of the iron trade; but it is 
evident that if even one-half of the enterprises now projected are 
undertaken, the mills and manufacturing establishments will be 

retty well crowded with orders before the lst of May. Eight 
nee men have been thrown out of a at Greenville, 
Pa., by the shutting down of a mill. The Edgar Thomson mills, at 
Braddocks, Pa., have been closed down for three months. 

A 10 per cent. reduction is going the round of the blast furnaces. 
Reductions are being attempted in a good many of the iron mills 
where schedules do not control wages. Several large manufactur- 
ing establishments are to be erected in Western Pennsylvania, 
where natural gas can be used as fuel. 

The Pennsylvania Railroad Company will expend 1,500,000 
dols, in the erection of extensive railroad shops fifteen miles east of 
Pittsburgh. A new Bessemer steel mill will be built at Pittsburgh 
by a recently organised company with a capital of 700,000 dols. 
The Lehigh Valley Railroad Company will build a new road from its 
mines to Buffalo, N.Y., on the Lakes. During the past thirty days 
between 5000 and 6000 miles of railroad have been projected ; but 
it is not known whether the construction of all of it will be under- 
taken this year. Most of this mileage is in Kanzas and the South- 
west. 

The struggle between the railway systems in the North-west, 
whose termini are at Chicago, still continues; but there are 
prospects of an early adjustment of existing differences. The 
shipping public have profited by the contentions, and it is not 
likely that the rates prevailing last year will be restored. . 

Notwithstanding the evidences that the steel and iron making 
capacity of the United States is about equal to the probable 
requirements of the next two or three years, a great deal of capital 
is seeking investment in blast furnace plants, rolling mills, wire rod 
mills, and other branches of the industry. E 

The Joliet Steel Company, Illinois, which has been idle since 
December, will resume operations in two weeks. : 

The Southern iron-making establishments are gaining ground on 
those of Pennsylvania. The cost of iron making in the South is 
10 dols. per ton, as against 16 dols, in Pennsylvania, 
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NEW COMPANIES, 


‘Tae following companies bave just been regis- 
tered :— 
-Chilian Nitrate and Railway Company, 
Anglo® Limited. =~ 
This company was registered on the 28th ult., 
with a capital of £500,000, divided into 35,000 
preference shares of £10 each, and 15,000 ordinary 
shares of £10 each, for purchasing certain lands, 
nitrate beds, and premises situated in the pro- 
vince of Autifogasta, in the Republic of Chili, the 
roperty of Mr. Edward Squire, residing in Chili, 
Prd the erection thereon of certain nitrate works, 
machinery, buildings, and accessories; and for 
acquiring a concession dated January 20th, 1888, 
ranted by the Government of the Republic of 
Chili for the construction, equipment, and work- 
ing of a railway between the said lands and pre- 
mises and some port on the coast between the 
river Loa and the port of Cobija, and constructing 
other works in the port of Tocopilla, The first 
subscribers are :— 
oer Shares. 
*W. Macandrew, Westwood House, Colchester, 
aM cg ke 60 06 00 09. 08. Leg! ae ve 
*G. Petrie, 1, De Vere-gardens, Kensington, mer- 
«tM. Thackthwaite, Farnham Royal, Bucks |. 
H. M. Read, The Shrubbery, Bromley, Kent, 
Darke MAOMAGME 22 5c ce 20 te eh oe ce 
J. M. Bowle, 39, Lansdown-crescent, Notting- 
hill, bank cleric .. .. 2. oe 0s oo oo oe 
C. Chabot, Talbot Villa, Buckhurst-hill.. .. .. 
T. A. Pinkington, 65, Portland-road, Holland 
Park, W. aa: ae GS Se) wd. EE TE ee 
The board is to consist of any number of 
directors not less than four, nor exceeding six ; 
the share qualification of a director shall consist 
of his holding shares of not less than £500. The 
first directors of the gy shall be William 
Macandrew (chairman), Francis Henry Evans 
(Gupnty-cBaleeeee) George Petrie and Thomas 
Michael Thackthwaite. e@ annual remunera- 
tion of the directors is to be £2000 per annum, of 
which £500 shall be paid to the chairman. In 
any year in which the _— of the company shall 
enable a dividend of 12 per cent. to be declared 
upon the shares, the directors will be entitled to 
an additional remuneration of 5 per cent. of any 
surplus profits remaining. 
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Armstrong Patent Glass Blowing Machine Syndi- 
cate, Limited. 

This company was registered on the 27th ult., 
with a capital of £50,000, divided into 10,000 
shares of £5 each, to adopt and carry into effect 
an agreement dated March 23rd, 1888, made 
between John Armstrong, of Mansion House- 
chambers, of the one part, and Major Kitson, of 
the other part, for the purchase of letters patent 
dated December 11th, 1886, and numbered 16,268, 
for an invention of a glass-blowing machine, and 
a certain invention for a glass-finishing machine, 
for which said invention the vendor has filed at 
the Patent-office a provisional specification bear- 
ing date October 27th, 1887, and numbered 
14,619; and also a certain invention for a machine 
for a and moulding glass, of which said 
invention the vendor bas filed a provisional i- 
fication at the Patent-office, dated December 20th, 
1887, and numbered 17,530; and all improve- 
ments whatsoever which the vendor shall here- 
after make or discover in or for glass-blowing, 
glass-finishing, glass-moulding, and glass-pressing, 
to the exclusion of glass-rolling, as mentioned in 
the said agreement, The first subscribers are :— 

hares. 
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G. P. Kitson, Mansion House-chambers, London, 
E.C., major, re’ See a ere a 
L. C. Margetson, 99, Gresham-street, London, 
Saree ara 
F. E. Morris, Ingram-court, Fenchurch-street, 
London, E.C., surveyor .. .. .. ss «+ o« 
Moi Ingram-court, Fenchurch-street, 
eee aes 
B. F. M. Cartwright, 4, Lothbury, London, E.C., 
Gas wo as. 0. 06 40. 05. ene. ab 
T. A. E. Voysey, Ingram-court, Fenchugch-street, 
OR Perel ee 
A. mn 9, Fenchurch-street, London, E.C., 
cler + 6k Oe use, 40 Ob, we we 


— oo 
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The number of directors shall not be less than 
five, nor more than seven. The first directors 
shall be elected by the subscribers, The qualifi- 
cation of a director shall be the holding in his 
own right of shares of the value of £25, all paid 
up. The directors, other than the said John 
Armstrong, shall be paid out of the funds of the 
company, by way of remuneration, such sum as 
the company in general meeting shall from time 
to time determine, John Armstrong is to be the 
managing director of the company, and shall have 

wer to elect one other director to the board. 

he company is to pay to the vendor, on the 
transfer to them of the first recited letters patent 
for the glass-blowing machine, £250, and on the 
transfer to them of the secondly recited letters 
patent for the glass-finishing machine, £250. The 
company shall also transfer to the vendor 9750 
shares of £5 each in the capital of the company, 
fully paid up. The agreement is made upon the 
condition that fifty shares in the capital of the 
company of £5 each shall be subscribed for and 
duly paid up in cash within fourteen days from 
the date hereof, and if the same be not subscribed 
and paid 4 as aforesaid, these presents shall be 
wholly void. 
Indian Tramways Construction Company, Limited. 

On the 29th ult. this company was registered, 
with a capital of £80,000, in £5 shares, to acquire 
and carry out i in tion wit! 
tramways, light railways, or other public works 
in India or elsewhere. The subscribers are :— 





8 
L. a events Boyle, 80, Lombard-street, mer- 
. . JO” yagi 2 i 
E. F. Morant, C.E., 37, Walbrook . eves 
A. H. Rowan, C.E., 24a, Earl's-court-gardens 
J. W. Newton, C.E., 1, Westminster-chambers .. 
J. G. weve O 12, Addison-road, merchant... .. 
A. Cunningham, 2, Royal Exchange-avenue, 
stockbroke 1 


L. H. Haworth Leslie, 10, Graftun-street .. .. 1 

The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first four from a it th ves ; 


Ss 


a 
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W. BR. Goodbody Sewing Machine Company, 
Limited. 

This company was istered on the 27th ult. 
with a capital of £10,000, in 1000 shares of £10 
each, to enter into and ome into effect an agree- 
ment between William Robinson Goodbody, of 
the one part, and Alfred Edwin Goodbody, on 
on behalf of the company, of the other part, for 
the purchase of the following patent, namely, 
patent No. 13,910, for an invention for improve- 
ments in lock-stitch sewing machines, bearing 
date of October 21st, 1884, The first subscribers 
are :— 

Shares. 
W. R. Goodbody, 38, St. George’s-road, Waterloo, 

Live! 4). rarer 
M. Goodbody, Obelisk Park, Blackrock, Dublin, 

WEE ei oc. as ae ac. ax can ee; se 
A. Goodbody, Obelisk Park, Blackrock, Dublin, 

Rs | hone. dap ian ls ce wae md oat 

H. Goodbody, Darling Park-road, Dublin, 
| era ee eee ee 
L. H. Goodbody, 4, Cowper-villas, Rathmines, 
ee Cr Pe ak re 
A. ad Goodbody, 15, Dame-street, Dublin, soli- 
citor .. 
W. C. Good! 
lin, mercha: ee ° os 

The number and the names of the first directors 
will be determined by the subscribers to the 
memorandum of association. The qualification 
of every director shall be the holding of stock or 
shares of the company of £250. The remunera- 
tion of the directors shall be determined by the 
company in general meeting. 


eet 


y, 112, Upper Dorset-street, Dub- 
ek ap ag | 2k Pos roe 





Kensington and Knightsbridge Electric Lighting 
Company, Limited. 

This is a reconstruction of the Kensington 
Court Electric Lighting Company, Limited, upon 
the basis of an agreement of the 23rd ult. between 
Granville Richard Ryder and Douglas Eyre. It 
was istered on the 29th ult., with a capital of 
£250,000, in £5 shares, The subscribers are:— 

Shares. 
E. W. Cox, 1, Gayton-crescent, Hampstead... .. 
W. Eacott, 9, Gore-road, South Hackney .. .. 
Samuel Jordan, 36, Gertrude-street, Fulham-road 
H. Gibson, 4, St. Mary Axe, solicitor .. .. .. 
E. W. Lloyd, Lancaster-road, Upper Norwood .. 
G. Hamlin, 43, Somerleyton-road, 8.W... ..  .. 
B. W. B. Ulph, 1, Findon-road, Uxbridge-road .. 

The number of directors is not to be less than 
three, nor more than nine; the first are G. R. 
Ryder, A. Sobier Bolton, Sir Charles Grant, and 
Roger William Wallace; qualitication, £100 in 
shares. The company in general meeting will 
determine remuneration, 


ttt tt et et 





Tunbridge Wells Electric Light Company, Limited. 


This company was registered on the 29th ult., 
with a capital of £30,000, in £5 sbares, to carry 
on, at Tunbridge Wells, the business of an elec- 
tric light company in all branches, and also the 
busi of a teleph pany. Thesubscribers 





are :— 
Shares. 
H. T. Chetwynd Stapylton, J.P., 72, Warwick- 
MUN) sie” oe. Sees as) ob lem. 40 ‘se 10 
w. i Hodkin, Tunbridge Wells, banker se 1 
G. Chaverton, Tunbridge Wells, chemist .. .. 1 
E. Durrant, Tunbridge Wells, grocer - 1 
E, Waymark, Tunbri 1 
B. C. Colls, Tunbridge 1 
E, A. Hallingham, 
ass. as) cael las: (en 64 46 0. am, 40 
The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first, and are to act ad interim; 
qualification, £50 in shares or stock ; the remune- 
ration of the board will be £50 per annum, and 
such further sum as may be determined by the 
company in general meeting. 


e Wells, draper es 
Yells, tailor. . 


‘unbridge Wells, veterinary 





Whitehaven Hematite Iron and Steel Company, 
imited. 

This company was registered on the 28th ult., 
with a capital of £100,000, in £100 shares, to 
adopt and carry into effect an agreement dated 
February 27th, 1888, and made between the 
Whitehaven Hematite Iron and Steel Company, 
Limited, of the one part, and William McCowan 
and William Burnyeat, jun., as agents for and on 
behalf of this company, of the other part; being 
an agreement for taking over by this company of 
the ironworks, with the furnaces, locomotives, 
machinery, plant, and rolling stock, the lease of 
the Bowthorn Colliery, and also the freehold 
estate, and the other lands, houses, and cottages 
of the Whitehaven Hematite Iron and Steel Com- 

ny, Limited, all of which are situate at Cleator 

oor, in the parish of Cleator, in the county of 
Cumberland; together with all railways, tram- 
ways, sidings, licences, easements, trade marks, 
and the right to use the name or style of the 
Whitehaven Hematite Iron and Steel Company, 
Limited. The first subscribers are :— 


Shares. 
*W. McCowan, Roseneath, near Whitehaven, iron 
"SRP eee re re 1 
*W. Burnyeat, Millgrove, near Whitehaven, iron 
ore proprietor 1 


*J. F. Kirkconel, Cleator Moor, Cumberland, iron 
Pra i en 1 
W. E. Walker, Croft End House, Cleator, Cum- 
berland, mining and civilengineer .. .. .. 1 
W. Peile, Cartgate, near Whitehaven, mining and 


CT eae ae 1 
H. Walker, Sellafield, Cumberland, farmer .. .. 1 
J. Hartley, Beckermet, Cumberland, merchant.. 1 


After the holding of the first ordinary meeting, 
the directors shall number not less than three, 
nor more than nine; the first are the subscribers 
denoted by an asterisk; qualification for subse- 
quent directors, five shares. The company in 
general meeting will determine remuneration, 








SouTtH KENSINGTON MusrEuM.—Easter week. 
Visitors during the week ending April 7th, 1888 : 
—0On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m.: Museum, 21,877 ; mercantile 
marine, Indian section, and other collections, 
15,617. On Wednesday, Thursday, and Friday, 
admission free, from 10 a.m. to 6 p.m.: Museum, 
5039. Mercantile marine, Indian section, and other 





ualification for subsequent directors, fifty shares. 
@ company in general meeting wlll determine 
remuneration, 





ti 6136. Total, 48,669. Average of 
corresponding week in former years, 50,887. 
Total from the opening of the Museum, 
26,389,009, 





THE PATENT JOURNAL. 
Condensed from Oe See oe ene af 


Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


81st March, 1888. 


4888. THRESHING MacuinEs, H. F, Richardson.—(@. 
Woolnough, Prussia.) 

4839. MaGiC-LANTERNS, G. Goldsmith and J. H. Stafford, 
Manchester. 

4840. Raisinc CARRIAGE WINDOW-SASHES, C. T. Clegg, 
Manchester. E 

4841. BuiLpinos, WAREHOUSES, Forts, &c., J. Wilson, 
Liverpool. 

4842. Sopium, G. A. Jarvis, Liverpool. 

4843. BisutpHite, &c., of Catcium, W. W. Staveley, 
Liverpool. 

4844. Ho.pers for ELecrric Lamps, W. P. Thompson. 

N. E. Garezynski, ——.) 

4845. Dentists’ Cuairs, W. 

4846. CaRRIAGES, 8. A. Rogers, Manchester. 

4847, WinpinG “‘ WATERBURY” WaTcHEs, 8S. A. Rogers, 
Manchester. 

4848. ReocisterR for Open Fire Grates, W. H. Prest- 
wich, London. 

4849. Cueck TiLLs, J. Howard, Guildford. 

4850. Power-looms for Wravine, J. Jucker, Man- 
chester. 

4851. Compression Pumps for Gaszous FLuips, J. K. 
Kilbourn, Liverpool. 

4852. Toys for CHILDREN, R, Bradshaw and T, Taylor, 
Halifax. 

4853. FIRE-EXTINGUISHING APpaRaTus, W. Taylor, 
Manchester. 

4854. Skinners’ Knives, J. C. Powell and C. Dickin- 
son, Sheffield. 

4855. UniveRsAL CARTRIDGE Press, W. P. Jones, Bir- 
mingham. 

4856, SELF-REGULATING VALVE, E. W. Donovan, Wood- 
th 


G@entitiand MM, —" 





orpe. 
4857. "Deo Fasteners, W. Pearce and G. F. Spittle, 
Birmingham. 
4858. Brakes for Tram Enornes, Cars, &c., J. Smith, 
ford. 


4859. Srop CoLiars for Writinc Macuines, W. H. 
Yewdall, Bradford. 
4860. Recorpine the Fiow of Water, J. F. Abraham, 


fjord. 

4861. Ficurep Fasrics, T. Taylor and J. Warburton, 
Manchester. 

4862. ReeLtino Macuings, T. Holt, Manchester. 

4863. Stoppers for Borties, W. H. Sinnatt and T. 
Humphreys, Manchester. 

4864. Bepsteaps, 8. I. Whitfield, Birmingham. 

4865. Movine Boats, Carriages, &c., C. A. Barlow, 
Manchester. 

4866. Lamp Firtinos, A. Sanders, Birmingham. 

4867. AuToMaTiIC RaiLway Cak CoupLer, ¥F. J. Hughes, 
Watford, U.S. 

4868. WateR Taps or Sropr-cocxs, T. Wilson, Edg- 
baston. 


4869. Wicks, H. Pieper, London. 
-= Door Sprinos, J. Brown and W. Mackenzie, 
Ww. 
4871. ReouLatine FLow of Liquips, W. Stuart and G. 
Young, Dundee. 
4872. Coiiaks, H. Shields, ==. 
4873. SuGaR-Tones, J. Satchwell, Birmingham. 
4874. PuotocraPHic Emuisions, E. 8. Williams, 
Dublin. 
4875. SUBMARINE TELEGRAPH, A. Wilson and J. F. 
‘afe, London. 
4876, ATTACHING Knobs to Spinpizs, H. K. Bromhead, 
London. 
4877. Bricks, &c., J. Prince, Leeds, 
4878. GLopes, Suapes, &c., P. R. de F, d’Humy, 
London. 
4879. — Coot Provisions, &, F. A. Cooper, 
mdon. 
4880. Fire-pPLaces, F, A. Cooper, London. 
4881. Bicycies, W. Robertson, London. 
4882. SanpAL, J. H. Hoyle, London. 
4883. WHEELS, E. Murgatroyd, London. 
4884. Axes, W. Thomson, London. 
4885. Gas, J. H. H. R. Dinsmore, Liverpool. 
4886. Hansom Cabs, &c., F. Forder and C. Forder, 
ndon. 
4887. Means for CLEANING VEGETABLE Finre, A. Figge, 
London, 
4888. Enp.ess Saws for Cuttine Stone, F. Turrettini, 
London. 
4889, ComprnaTion of Toots, R. J. P. G. Holmes, 
London. 
4890. RoastTinc Corree, &c., A. E. Alexander.—{D. P. 
F. Cardozo, France.) 
4891. SeaLinc Boxes or Packaces, A. J. Phelps, 
London, 
4892. TRAVELLING Hovses or Roors, J. T. Hazeldine, 
London. 
4893. SuGAR-CANE MILLS, H. V. R. Read, London. 
4894. Woven Fasrics, 8. Dobroff and G. Nabholz, 
London. 
4895. Boots and Sxogs, A. E. L, Slazenger and W. 
Matthews, London. 
4896. SeaminG Macutineg, W. Campion, London. 
4897. TURNING-oFrF MacHINE, W. Campion, London. 
4898. Sticine Macaine, E, H. Allsopp and J. C. All- 
sopp, London. 
4899, I'REATMENT of Fatty SusstTances, M. vonSchmidt, 
London. 
4900. WeaTHeER Strips for Doors, H. H. Lake.—(C. 2. 
Vincent, United States.) 
4901. WEaTHER Strips for Doors, H. H. Lake -(C. 2. 
Vincent, United States.) 
= — Tiss, H. H. Lake.—(R. S. Sea, United 
tates. 
4903. Barres, &c., H. H. Lake.—(X. H. Cooke and J. 
Alvord, United States.) 
4904. SHEAFING Macuines, J. Howard, E. T. Bousfield, 
and G. Gibbs, London. 
4905. PREVENTING WasTE of CanpLes, H. Salsbury, 
London. 
4906. STEERING Rops and Bicycies, W. Schroeter, 
London. 
4907. ORNAMENTAL Yarns, F. Sander and W. Hoff- 
mann, London. 
4908, — Cisterns, W. Cowan and W. H. Cowan, 
mdon. 
4909. TELEPHONIC Apparatus, J. C. Fell.(P. C. C. 
Otzen, Denmark.) 
4910, Sares, &c., 8S. Chatwood, 8. R. Chatwood, and 
A. B. Chatwood, London. 
4911, Fences, R, Hitchcock, London. 
4912, Tea-cHEsTs, W. Noakes, London. 
4915. FoppeR Crisp for CattLe Sraiis, J. Frin, 
London, 
8rd April, 1888. 
4914, Cicar Rest, E. 8. Collicott, London. 
4915. Twisting and Layine Twines, W. H. Avis, 
Newbury. 
4916. Boots and Suogs, R. H. Southall, Leeds, 
4917. Steam Borters, H. Roberts, E. F. Roberts, and 
W. Holliday, Batley. 
4918. PoLisHinG Stone, J. Clyne and J. Mitchell, 
een, 
4919. SeL¥-actinc Mutss, J. Clegg and J. Moorhouse, 
Manchester. 
4920. Motive Power Enornes, J. W. Melling, Man- 
chester. 
4921. PRESERVING LINOLEUM, StaIneD FLoors, &c., 
H. Dell, Brighton. 
4922. BREaKiNG and BeatinG Exaine ROLL, W. Gallon, 
Sheffield. 
4923. PuncuinG Macuings, I. Beck, Sheffield, 
4924. Pressinc and Tying Up Straw, &c., H. Ruck, 
Cricklade, 





/* JacquakD Macuies, J. 8, Smith and 8. Smith, 

ow. 

4926. Knittisa Macuines, E. J. Seyfert and H. H. 
Donner, Berlin. 4 

4927. PreseRviNG Bakers’ Yeast, &c., T. W. Duffy, 
Iondon. 

4928. Brakes for VenicLes, R. Bardsley and J. John- 
son, Manchester. : 
4929. Generators, W. Gillett and G. Haseltine, 

London. 
498. GARMENT Protectors, A. F. Langdon, London. 
4931. Bomine Esrarto Grass, &c., J. Turnbull, jun., 


Glasgow. 

4932. Turust Buiockxs for ScREW-PROPELLER SHAFTS, 
G. Gilchrist, Glasgow. 

4933. SHUTTLE Pickinc, J. F. Lee and G. Croll, 
Dundee. 

4934. CoLLiery Caces, W. Reaney and E. J. Blake- 
more, Stonegravels. 

4935. LicntinG and KinpLinG Fires, J. Armstrong, 


ndon. 

4936. Hancinc Wixpow-sasHes, &c., W. E. Crossley, 
Halifax. 

4937. Scorine at the Game of FoorsaLt, H. F. Walker, 


Halifax. 
4938. Feepinc Woor to Carpinc Macuinzs, E, Priest, 
ifax. 
4939. Ruppinc Types, G. 8. Eaton and J.C. Birch, 
Lo 


mdon. 

4940. DyNAMO-ELECTRIC Macuines, T. Parker, Man- 
chester. 

4941. Row1ocks, W. H. Rice, London. 

4942. Syrinces, A. Dunbar, London. 

4943. WHEELED Scrapers, P. Deevy, London. 

4944. Gas Enoixes and Gas-propucerRs, A. Wilson, 


London. 
4945. CoupLinc Execrric Macuines, C. F. Proctor, 


London. 

4946. ARTICLE for Smokers, &., A. E. Bayonne, 
Bruxelles. 

4947, FirE-proor Partition, T. Bailey, London. 

4948. OYSTER-OPENING Macuine, &¢, RK. Holbrook, 


mdon. 

4949. Boots, R. Dick, Glasgow. 

4950. Mats, W. H. Luther, Glasgow. 

4951. Process of Rerininc ikos, G. Lindenthal, 
London. 

4952. Necxtigs, D. M. Smith, London. 

4953. WaTER Gas, C. Westphal, London. 

4954. DecanTING CoNTENTs of UiL Cans, &c., A. Hart, 
Glasgow. 

4955. Scissors, A. Hart, Glasgow. 

4956. CARDING Fiprous Materiats, &c., J. Moseley, 


ndon. 
4957. CarpinG Fisrovs Marteriats, &c., J. Moseley, 


4958. ComBineD Knapsack and Stoor, E. Salendre, 
London. 

4959. Extractine Gas from Tar WarTER, J. J. Lewis, 
London. 

4960. Ho.pers for Reversiste Pens, B. Hawken, 
Manchester. 

. Steam Borers, A. J. Boult.—(H. Rushton, 
Canada.) 

4962. SUSPENSION FILE Boxes, W. P. Thompson.—(The 
Schlicht and Field Compuny, of Kochester, United 
Stutes.) 

4963. CARRYING Bossins, G. and W. Beardsley and R. 
Hunt, London. 

4964. RecuLatinc Evectric CurRENTs, A. J. Boult.— 
(S. Doubrava, Austria.) 

4965. MAINTAINING SUBMERGED MNEs at a GIvEN Dis- 
TANCE, F. St. G. Caultield, London. 

4966. Taps, G. Petrie, Manchester. 

4967. Fioats, E, A. Wallis, London. 

4968. UncumMine Raga, J. Papleux, Hitchin, 

4969. BeveraGE, L. Puech, London. 

4970. SIGNALLING APPARATUS, F, Stitzel and C. Weine- 
del, London. 

4971. Preventine the Waste of Water, C. Kertsch, 
London. 

4972. Lappers for VENETIAN BLIND, F. Rollason, 
London. 

4973. Hay Presses, J. P. Dowling, London. 

4974. Non-intuxicaTinc Beers, &c., J. H. Kendall, 
London. 

4975. Inon, A. M. Warner, London. 

4976. BREECH-LOADING Guns, A. Noble, London. 

4977. O1t Cistekns of Raitway Lamps, 8. ‘I. Dutton, 
London. 

4978. CrusHING Macuines, H. H. Lake.-(P. W. Gates, 
United States.) 

4979. WaTEeR-pRoor Hats, H. H. Lake.—(M. J. Stewart, 
United States.) 

4980. Dams, A. H. Sohn, London. 

4931. Steam EnG1NEs, 8. E. Jarvis, London. 

4982. Lamps, J. Duggan, London. 

4983. a for Lamps, G. E. Dehany, 

mdon. 

4984. Presses, E. Edwards.—{P. J. Gayon, France.) 

4985. HoLper for CanpLes, E. Edwards.—(V. A. Leeuw, 
France.) 

4986. StamMPING QuaRTz, &c., C. Appleby and G. E. 
Abrahams, London. 

4987. Houpinec Leaves of Books, E. Edwards.—(P. 
Thielscher, Germany.) 

4988. KEy-HOLE Covers, E. Edwards.—(4. Blenker, 
Germany.) 

4989. Winpine CLocks, W. H. Beck.—(C. Diette and C. 
Hour, France.) 

4990. Book Rest, &c., for Inva.ips, T. H. Delabére- 
May, London. 

4991. Nat BrusHes, G. H, Coursen, London. 


4th April, 1888. 


4992. ane Apparatus, F. H. Throw and R. Everett, 
mdon. 

4993. WasHING, &c., Macuives, J. Bland, Bradford. 

4994. WEIGHING MacuHinerRy, W. T. Whiteman.—(The 
United States Machine and Inventions Company, of 
New York, United States.) 

4995. Briquetres, R. Lindsay, Glasgow. 

4996. CounTErs, R. F. Waylen, London. 

4997. StopPeRiNG of Borr.es, 8S. Bunting, Dublin. 

4998. WeicHINeG Macuine, W. T. Whiteman. — (The 
United States Machine and Inventions Company of 
New York, United States.) 

4999. Sarety Tap, for Canks, &c., W. Musslewhite, 
Wiltshire. 

5000. FLoatine Docks, W. M. Swanson, Bristol. 

5001. CountTinG Boarps, A. Fahie.—(Z. M Nielsen, 
Norway.) 

5002. Hotpine Skerns of Tureap, W. Hewitt, Leeds. 

5003. Sarety Lamp, T. R. Weston, Bristol. 

5004. PropeLttinc Suips, &c., W. Mitchell, Edin- 
burgh. 

5005. SouiTarres, &c. W. H. Pratt, Birmingham. 

5006. Burners for Lamps, D. Ballardie, Glasgow. 

5007. Testine Top Ro.uers of Spinninc Macuings, J. 
Jucker, Manchester. 

5008. VEHICLE with ADVERTISING ATTACHMENT, J. H. 
Phillips, Salford. 

5009. WEIGHING MacuINEs, J., and J. W. Cartwright, 
Manchester. 

5010. MoutpEp Woop Articies, J. Oliver and T. F, 
Hetherington, Manchester. 

5011. MaGazinE Toy Guns and Pistois, H. Reasor, 
London. 

5012, HeaTING Feep-water of Borters, I. 8. McDougall, 
Liverpool. 

5013. Lamps , J. W. Tate, London. 

5014. CLaret, &c., Jucs, J. C. Grinsell, London. 

5015. Sarety Hooks, F. Schley and P. Bouveron, 
Liverpool. 

5016. RoLtine Tues, W. P. Thompson.—(C. Kellogg, 
United States.) 

5017. Gas for Heatine, J. M. C. Paton.—(W. A. van 
Dyk and §. Wilkinson, Javu.) 

= Suapinc Meta, Tuses, &c., J. Roberison, 

Ww. 

5019. Toca Racks, D. Newlands, Glasgow. 

5020, METaLLic PackinG for Pisron Rups, T. Downie, 
Liverpool. 
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5021. Measurntnc GRANULAR MaTeRia.s, J. Cheevers, 
Birming! le 

5022. Ratsinc and Lowerino Buinps, H. E. Hutchings, 
London. 

5023. Bat. Bearixos, T. H. Collingbourne, and H. 
Roe, Birmingham. 

5024. Apvertisine, J. 8S. Ross, London. 

5025. Stanp for Umpreias, A. W. and G. B. Childs, 
London. 

5026. Hotprers for Powperep Martrers, J. T. Reeve, 
London. 

5027. SHevis, R. S. Lawrence, London. 

5028. Hees for Boots, W. 8. Eades, London. 

5029. Generation of Exasticiry, A. H. Mobsby and 
A. F. Davies, London. 

5030. Cock for Pires, P. A. Newton.—(R. A. Christo- 
pheraen, Denmark.) 

5081. TreaTING Pyritirerous Ores, J. H. Selwyn, 
London. 

5032. Giazinc Parser, J. McNish, London. 

5033. Suips, &c., W. H. Wilson and W. J. Pirrie, 
London. 

5034. Macuine Guns, T. Nordenfelt, London. 

5035. MaTeRIALs for WasHiNG, &c., C. A. G. Schmidt, 
London. 

5036. Buixp Corps, A. M. Clark. —(Schlcadt Brothers, 
New Zealand.) 

5037. Suprort for Buicycies, J. W. Hutchinson, 
London. 

5038. Macuine for Dyerne, R. Haddan.—(E. Decock, 
France 

5039, = the Leaves of Music, E. von Traut- 
vetter, London. 

5040. Fire Enoines, J. C. Merryweather and C. J. W. 
Jakeman, London. 
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5041. Lavine the Manes of Horses, W. McDonnell, 
Limerick. 

5042. Fiaxep Inpian Corn, J. White, Limerick. 

5043. Waconertes, &c , J. Parker, Hull. 

5044. Measurine Taps for Liqurps, C. W. Blagden and 
J. Slaytor, Sheffield. 

5045. Lamp Crock, J. H. Ross, Dublin. 

5046. Wire Borroms for Bepsteaps, T. Wilson, Bir- 
mingham. ; 

5047. Gumuine, &c., Apparatus, J. J. Allen, Halifax. 

5048. Excrves, &c., J. M. Fletcher, Cheadle. ’ 

5049. Peramsucators, J. Gibson and J. E. Wilson, 
Birmingham. i 

— poe Tension Putters, F. Unwin, Brad- 
ord. 

5051. Lusricators, J. T. Hailwood, Rochdale. 

5052. Looms for Weavine, W. Rose and F. McClellan, 
Manchester. 

5053. Promotinc the Comsustion of Gases in Fur- 
naces, W. P. White and R. Wallbank, Manchester. 

5054. Wrinctine Macuiyes, P. Burt, Glasgow. 

5055. Dry Prates, A. Hart, Brighton. 

5056. Sroprrinc Runaway Horsgs, 8. Galvayne, Edin- 
burgh. 

5057. Steam Generators, I. S. McDougall, Liverpool. 

— Secvrinc Tuses in Piates, 1. 8. McDougall, 

ive’ 

5059. Pepats for Cycues, J. Beesley, Coventry. 

5060. Spinpies for Wixpinc Macuives, F. C. Lynde, 
Manchester. 

5061. Fuse, H. Miiller, London. 

5062. Revo.vine Furnaces, F. Radcliffe, London. 

5063. Lamps, W. Kilsby, London, 

064. ComBination Mirror, &c., S. S. Bate, Leicester. 

5065. Force Pumps for O1 Lamps, G. Rose, Glasgow. 

5066. Sacks, J. A. Clapp. London. 


5067. PenpvLcm Cock, J. Carpenter, London 
5068. Hats and Guoves, F.G., E., and W. E. Tautz, 


London. : 

5009. Execrro-MaGNETIC Motor, C. A. Randall. 
London. 

5070. RoLier Bars, T. Jenkinson, Fargate. 

5071. Empryinc Carsoys, J. Bullen, London. 

5072. Vatves, E. Knowles London. 

5073. Apptyinc Fasrenine Strips to Boxes, A. H. 

.—(G. L. Jaeger, United States.) 

5074. Watts, &c., J. Wilson, Liverpool. 

5075. Musica Apparatus, C. Bozza and R. McDougall, 
Liverpool. 

5076. Hosts, I. R. E. Birkett, Manchester. 

5077. Friction Towet, F. 8. Bellhouse, Manchester. 

5078. Breap, &c., R. Russell, Glasgow. 

5079. Pavine Buocks, J. Birkett, London. 

5080. Patrs of Boxes, M. D. Knowlton, London.— 
{Received 5th April, 1888. Antedated 14th February, 
A.D. 1888. Under International Convention.] 

5081. Force Cranes, J. Winter, Glasgow. 

5082. Exvecrricrry Meters, R. P. Sellon and R. C. 
Jackson, London. 

5083. GENERATING STEAM, J. A. Walker, London. 

5084. Ixcot IRow and STEEL, T. Twynam, London. 

5085. BaLancep Lue Salt, E. Pellas, London. 

5086. CHromates, W. J. A. Donald, London. 

5087. Wrappers for Packaces, J. Harper, 
London. 

5088. Heatino Fivrps, T. J. Walker, London. 

5089. Masts of Surps, &c , J. and A. Campbell, Loadon. 

5090. Locks, B. Heimsoeth, London. 

. EarRTHENWARE Borties, &c., G. J. Chambers, 
London. 

5092. Lamps, W. Cunliffe, Bromley. 

5093. Picrures for CHILDREN, J. Walker and A. Hays, 
London. 

5094. Turasuinc Macutxes, G. Hasted, London. 

5095. Lawn Mowers, E. H. Bentall, London. 

5096. Venetian Butnps, J. Lilly, London. 

5097. CartTripcrs, J. Vavasseur, London. 

5098. cTRIc SicNaLuisc, P. L. Kricboom, Lepdon. 

5099. ARTICLES of PersonaL ADORNMENT, F. W. Hay- 
ward and F. Mills, London. 

5100. rca Carrier for Bicycies, &c., J. Stark, 

mdon. 

5101. StartTinc and Stoprinc Cy.inper Pianos, A. 
Capra, London. 
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SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 





375,836. Weipixc Macuixe, 7. F. Rowland, New 
York, N.Y.—Filed April 21st, 1887. 

Claim.—(1) The combination, in a welding mill, of 
the roller B’, the vertical adjustable roller B, the gears 
F G, capable of motion past each other, the right and 
left-hand screws J, wheels K K’, driving the screws, 


375,836] 











and actuating wheel L, substantially as described. 

(2) The combination, in a welding mill, of the roller 

B, carried at both ends by the right and left hand 

screws J, the wheels K K’, driving such wheels, and 

the actuating wheel L,' substantially as described. 

375,810. Ixsector, J. R. Goehring, Philadelphia, Pa. 
—Filcd Novemer 23rd, 1886. 


forward and rear steam nozzles, a 
from one to the other, a ported tubular steam valve, 
and a ported barrel to which said valve is adapted 
whereby as the valve is withdrawn from said barrel 
the steam will be admitted successively to the first 
and second nozzles, all substantially as specified. (2 
The combination of the steam nozzle having a porte 
tubular barrel with the steam valve having a rim 
adapted to close inst a seat at the end of said 
barrel and a tubular projection constructed to close 
the ports of the barrel and having ports adjacent to 










, 


rad 





pe 


(——. — 
hy > 





=< 





7 


the rim, all substantially as specified. (3) The over- 
flow valve having an operating nut, and a yoke sup- 
porting the latter, all substantially as specified. (4) 

e combination, in a double-tube injector, of the 
steam nozzles, combining tubes, and delivery tube 
with an overflow valve located forward of the rear end 
of said delivery tube, and having a joke embracing 
said tube and carrying the operating nut of the valve, 
all substantially as specified. 


375,872. Srraicut-way Vatve, /. P. Hood, Indiana- 
polis, Ind,—Filed August 3rd, 1887. 

Claim.—(1) In a straight-way valve, the cylindrical 
case having the hollow screw-threaded bearing ¢ 
formed therein, the excentrically-perforated disc valve 
H, having an annular screw-threaded flange project- 
ing from one side thereof and intermeshing with the 
screw threads in said bearing, cog teeth arranged on 
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the periphery of said disc, means for revolving the 

isc valve from the exterior, and the removable case 
end B, arranged to cover the entire face of the disc 
valve, and having a single excentrically-arranged 
opening ¢, and valve seat ¢, all combined and arranged 
to co-operate in the manner and for the purpose set 
forth. (2) In a straight-way valve, the case having an 
interior bearing formed therein, the excentrically-per- 
forated disc valve arranged to turn in said bearing 
and to move longitudinally therein when so turned 


Way 
Leek 

the removable case end B, having the fixed annular 

valve seat ¢, and the movable annular valve seat 7, 

mounted on a yielding support in said fixed seat, all 

combined and conga to co-operate in the manner 
and for the purpose specified. 

375,879. Raitway WuHeet, W. H. Kitson, Kirkstall, 
near Leeds, County of York, Enyland.—Filed April 
26th, 1887. 

Claim.—(1) In a car-wheel, the combination of a 

body or centre portion having a continuous annular 





vassage leading 


bear against the inner circumference of the tire, and 
retaining bolts passing through said cushioning blocks 
and the body portion of the wheel, whereby the tire, 
cushioning blocks, and body portion are locked to- 
gether, substantially as described. (2) In a car-wheel, 
the combination of the body portion, a tire, cushion- 
ing blocks located in the periphery of the body portion 
of the wheel, so as to project beyond said periphery 
and bear against the inner circumference of the tire, a 
flanged annular fastening ring or rings adapted to en- 
gage the body portion and tire, and retaining bolts, 
whereby the flanged annular fastening ring or rings 
and the tire are locked in position and to the body 
portion of the wheel, substantially as described. 
375,896. LimexiLtn, M. Suyre, Montrose, N. J.—Filed 
February 21st, 1887, 
Claim.—Q) In a limekiln, a series of ovens and fire- 
chambers arranged one above the other, substantially 
as and for the purposes set forth. (2) In « limekiln, a 
series of fire-chambers arranged one above the other 





and below the bottoms of the ovens, as set forth, for 
the purposes described. (3) In a limekiln, a series of 
fire-chambers arranged one above the other, and upen- 
ings, as described, for admitting of the outward escape 
of air as the limestone settles and causes the backward 
pe of said air, without disturbing the fires, as 
set forth, 


376,078. Rattroap Torpepo-rcacer, S. W. Doane, 
Hornellsville, N. Y.—Filed June 4th, 1887. 

Claim.—A device for placing torpedves upon a rail 

from a moving train, comprising a bento provided at 
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its lower end with a rail-embracing shoe adapted to 
receive torpedovs, a push plate movably mounted 
thereon, and a lever for operating said plate, substan- 
tially as specified. 
376,101. Pressure-ReGULAaTING VaLvr, F. Markgra/f, 
New York, N.Y.— Filed Janvary 20th, 1887. 
Claim.—The combination, with a valve casing hav- 
ing a valve chamber, and supply and discharge chan- 
nels in communication with said valve chamber, of a 
flexible and weighted diaphragm supported by the 
valve casing, a U-shaped spring applied to the under 
side of the diaphragm and provided with guide open- 
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ings at its outer end, a valve applied to the free arm of 
said spring, said valve resting on a valve seat at the 
end of the discharge channel, and lugs having rests 
for guiding and supporting the free outer end of the 
valve-spring, substantially as set forth. 


376,106. Metuop or anp MEANs FoR REDUCING THE 
Diameter or Tuses, A. Paterson, McKeesport, Pa. 
—Filed March 5th, 1887. 

Claim.—(1) That improvement in the art of condens- 

ing the diameter and inc: easing the thickness of tubes 

without forming exterior wrinkles which consists in 
subjecting a revolving tube to the action of exteriorly 





groove or channel in its periphery, a tire, 












Cae 
SEE 


WS & 
Vi Zz KL 
OW 





blocks adapted to be forced into said continuous 


and opp iy P « g-Tolls, while the 
inner surface of the tube is left free to move radially 
inward, and simultaneously subjecting the inner sur- 
face of the tube to the action of outward radial blasts 





(376,106 








of ignited gas, substantially as set forth. (2) In a de- 
vice for simult: ly reducing the di ter and in- 
creasing the thickness. of tubes without forming 


exterior wrinkles, the combination of a pair of con- 








groove or channel, so that when in position they will 





. Claim.—(1) The combination, in an injector, of 


project beyond the periphery of the body portion and 
. 
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E, disposed between and with its axis parall 

axis of said rolls, and provided with Fortean 
adapted to supply radial jets of burning gas to the in. 
a of such revolving tube, substantially as set 
forth, 


376,168. Mernop or Makino Guns anv Orpwancr 
F. J, Seymour, Cleveland, Ohio.—Filed June lth 
‘ , 


Claim.—The improvement in the method of makin, 
cannon or ord isting in produci & 4 number 
of cylindric drawn tubes or shells, cach having its 
interior and exterior surfaces finished in the operation 
of drawing, and the several tubes or shells being of 
such relative diameters that they may be slipped one 
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upon another, and in afterwards contracting the 
several tubes or shells by successive operations one 
upon another, cach tube or shell forming the mandril 
upon which the tube or shell next outermost is con- 
tracted, substantially as herein described. 


376,307. Dyxamo-riectric Macuine, F. Jekl, Puris, 
France.— Filed February 28th, 1887. 

Claim.—(Q1) A disc armature wound with flat over. 
lapping coils, the separate convolutions of which are 
arranged successively in advance of one another. (2) 
A dise armature wound with flat overlapping coils, the 
separate convolutions of which are successively in 
advance of one another, and which are composed of 
metal strips arranged with their edges ynesented 
perpendicularly to the opposite faces of the armature 
and in two parallel planes, one half of each convolution 
being bent in one direction in a plane on one side of 
the armature, and the other half being bent in the 
opposite direction in a plane on the other side of the 
armature. (3) In a dise dynamo, the combination 
with the disc armature of field magnets presenting 
gence J polarised yg? eg on —— sides of 
the armature, and tron plates arranged to cross the 


[376.307] 








periphery of the armature from one pole piece to the 
other and at a short distance beyond the pole pieces, 
whereby the lines of force are diverted outwardly from 
the pole pieces. (4) Ina disc dynamo, the combina- 
tion, with field magnets presenting oppositely polarised 
pole eye face to face, of a disc armature the winding 
of which extends laterally at the periphery beyond 
the pole ome, and with iron plates arranged to cross 
the periphery of the armature opposite the pole pieces, 
whereby the lines of force are diverted outwardly 
through the laterally extended portion of the armature 
winding. (5) A disc armature wound with flat over- 
lapping coils, the;convolutions of which are cunstructed 
of metal strips arranged edgewise, and whercin the 
portions of the convolutions on the inner side of the 
armature are made of thinner metal than the portions 
thereof toward the periphery of the armature, the 
same conductivity being maintained throughout the 
convolutions. 

376,382. Prop, W. J. Hearn, New York, N.Y.—Filed 

April 21st, 1887. 

Claim.—The combination, with a suction tube, K, a 
barrel, A, and piston B, and suitable valves for said 





parts, of an upper chamber G, communicating with 
the barrel A, ps al chamber, I, a tube, H, extending 
from the lower chamber into the upper chamber, « 
valved piston, M, in said tube H, and a spring presacd 
rod, O, secured to said piston M, said rod being pro- 





densing rolls, D, adapted to act upon the exterior of a 
tube revolved between them, and a tubular gas-burner, 


vided with a valved piston W, and with a cup, sub- 
stantially as set forth. ies 
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ON THE CONSTRUCTION OF FURNACES FOR 
BURNING LIQUID FUEL. 
No. V. 


DD’ ALLEST ery ey ! published the results of his 
experiments’, and the eductions he draws, especially 
with reference to the application of liquid fuel to torpedo 
boats, are of the greatest interest. These experiments 
were conducted by order of the French Admiralty with 
Baku oil on board the torpedo boat La Chevrette. The 
best system of furnace for torpedo boats is the one that 
will produce the maximum of steam, and require the 
ininimum weight of oilers, so long as a fairly adequate 
speed is attained. As these conditions are most com- 
pletely complied with in cases where the boiler works 
with forced draught, it was necessary to find out 
whether the same method could be used with oil fuel, and 














whether the same increase in duty would result, as in the 
case of coal. 

It has been shown that Wagenknecht endeavoured to 
improve the combustion of his drop-fires by introducing 
compressed air. D’Allest tried to improve upon this by 
using the compressed air for purposes of vaporisation as 
wellasdraught. But all attempts in this direction failed. 
The sprinkler used for this purpose is shown at Fig. 103. 
The air for vaporisation enters at A, and passes partly 
through the inner tube D and partly through the outer 


Fig. 104 











tube B to the mouth of the burner, which receives the oil 
through EF. The oil leaves the sprinkler at the small 
orifices a b ed, where it gets mixed with the air, the very 
low pressure of which only produces incomplete vaporisa- 
tion and combustion. During subsequent experiments no 
compressed air was applied, and the sprinkler represented 
at Fig. 104 was used. The oil, which enters at B, passes into 
the bronze nozzle A, the orifice of which may be closed by 
the conical-pointed spindleC. By meansof the hand-wheel 
K,C can be so controlled that it can either entirely close the 
nozzle A or leave a circular space for the escape of the 
oil, which can be made, according to the force of the fire, 
as wide as2mm. The steam for vaporising passes 
through the tube F, and circulates round the nozzle A. 
warms its contents, and then escapes between A and the 
capping D. Any possible stopping up is avoided by 
screwing back C as far as possible. The force of the 
escaping stream of oil carries, as in the case of Urquhart’s 
sprinkler, any impurities or unconsumed particles with 
it. Should the sprinkler require a thorough cleaning, the 


G, with the spindle C, can then be removed from the | 
nozzle A, to prevent any cessation of work, two | 
sprinklers are fitted to each furnace, as is indeed the 
case in most recent applications of liquid fuel. With 
each of these sprinklers an hourly combustion of from 10 | 
to 80 kilogs. of oil could be attained, and as each kilog. of | 
oil evaporated 13 kilogs. of water, a maximum evapora- 
tion of 2 x 80 x 13 = 2080 kilogs. of water per hour, 
could be attained. With a heating surface of 69 square 
metres—as was the case with the boiler used at the trials, 
which was an oval boiler, such as was shown in Figs. 101 
and 102, for the consumption of Caucasus oil residuals— 
this gives an hourly vaporisation of 30 kilogs. of water 
per square metre of heating surface, as is usually required 
for good marine boilers. As in marine boilers a heating 
aurface of 59 square mm. on the average has to be sacri- 
ficed to each fire, it follows that two sprinklers of the 
above size would suffice under ordinary circumstances to 
keep up a furnace. 

The case is different with torpedo-boat boilers, when at 
least 50 kilogs. of water have to be evaporated hourly 
per square metre of heating surface. The sprinklers 
were not equal to this task; for when the diameter of the 
nozzle A was increased the steam jet was inadequate for 
the vaporisation of the oil, and incomplete combustion | 
was the result. D’Allest was therefore obliged to alter | 
his sprinklers, and introduced an air current produced by 
steam into the centre of his oil-spray, with a view to 
attaining a more powerful vaporisation. This improved 
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would be maintained. The vaporisation was effected by 
steam in each case. 

To show the superiority of oil fuel over coal d’Allest 
has compared the results of his trials with the results of 
those conducted by Guillaume for the French Admiralty” 
and of similar trials conducted by the English Admiralty 
with a Thorneycroft torpedo boat*, in both of which cases 
coal was used and forced draught employed. The 
following are the results obtained :—At his first trials 
with natural draught, d’Allest succeeded in evaporating 
11°83 kilogs. of storage water, or 13°65 kilogs. of water at 
100 deg. with 1 kilog. of oil. In his subsequent trials with 
forced draught he evaporated 11°33 kilogs. of storage 
water, or 13°25 kilogs. of water at 100 deg. with 1 kilog. 
of oil. In contrast to this, Guillaume could not evapo- 
rate more than 8°06 kilogs. of storage water, or 9°68 
kilogs. of water at 100 deg. with 1 kilog. of briquettes; 
and Thorneycroft evaporated only 6°32 kilogs. of storage 
water, or 7°45 kilogs. of water at 100 deg., with 
1 kilog. of coal. With coal fires and forced draught 
Guillaume evaporated at most 52°33 kilogs. of water per 
square metre, and Thorneycroft 84°9 kilogs., whereas 
d’Allest, under similar circumstances, could evaporate 
with oil fuel as much as 7971 kilogs. of water. This 
result might have been exceeded if the boiler, which was 
working at a pressure of three atmospheres, had not com- 
menced to prime to such an extent that the fires had to 
be kept low. 

In summing up the advantages in favour of oil fuel, 
d’Allest points out that 
1 kilog. of mineral oil re- 
siduals of the normal che- 
mical constituents requires 
10°8 cubic metres of air in 
order to a theoretically com- 
plete combustion; whereas 
1 kilog. of average coal re- 
quires theoretically only 
8 cubic metres of air. This 
theoretical quantity of air he 
increases, in accordance with 
Péclet’s calculation, by 33 per 
cent. In the case of spray 
fires it is probable that the 
theoretical quantity of air 
would suffice, owing to the 
internal mixing of the oil- 
particles with the air. Should 
this not be the case, the same 
proportion would have to be 
added here as well. Thus, 
1 kilog. of coal requires 8 x 
1°33 = 10°64 cm. of air, and 
1 kilog. of oil requires 10°8 x 
1°33 = 14°36 cm. of air. The 
boiler using coal evaporated 
8kilog.of water with 1 kilog. 
of coal, and 1 kilog. of water 
with ost = 1°33 cm. of air. 
The boiler fired with oil 
showed a thirteenfold evapo- 
ration with an air supply of 


14°36 = 1°104 cm. 
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quently every cubic metre of 
air that passed through the 
boiler evaporated, in the case 
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sprinkler is shown at Fig. 105. The oil coming from B 
passes as before into the nozzle A, and the steam required 
for vaporisation, or compressed air used for this purpose, | 
passes through F, not only into the capping D, but 
through the orifices O and the hollow spindle C into the | 
circular opening M. In other respects the sprinklers re- | 
mained unaltered, as the results attained with them were | 
stated to have been highly satisfactory, and as much as 
400 kilogs. of oil were said to have been burnt per hour 
without any smoke being given off. | 
At the trials with these sprinklers the boiler shown at | 
Figs. 101 and 102 was arranged as represented in Fig. 106. | 
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During the first trials with natural draught the furnace, 
which was fitted with a lining of tiles and a fire- 
bridge, was closed by a cast iron plate which re- 
ceived the sprinklers at the top and was furnished 
with the door A at bottom for the supply of air. 
At the subsequent trials the sprinklers were fitted 
to a cast iron receptacle B, in ohieh the pressure pipe of 
the fan C terminated, from whence the compressed air 
requisite for the increased combustion was brought. 
The expansion of the compressed air was indicated by two 
manometers, one of which was fitted at the air supply, 
while the other was in communication with the inside of 
the fire-tubes. During the trials with natural draught, as 





hand-screw H is turned half a turn, and the stuffing-box 


1 Le Génie Civil, Nos, 21-24; 24th September to 15th October, 1887. 





of coal fires, ‘na 


kilogs., and in the case of oil 


tires | “ = 090 kilogs., 
which gives oil an advantage 
of 20 per cent. From this it follows that a boiler fitted for 
oil fuel may be 20 per cent. smaller than one fitted up for 
coal fuel, and yet evaporate the same quantity of water in 
the same period of time and with the same force of air-cur- 
rent. As a matter of fact, however, this proportionate 
advantage on the part of boilers burning oilcould be greatly 
increased, as the comparisons with the trials of Thorney- 
croft and Guillaume show an advantage of duty on the side 
of oil-consuming boilers, under similar conditions, which 
surpasses coal-burning boilers by more than 30 per cent. 
Finally d’Allest shows that the wear and tear is much 
greater in the case of coal than in that of oil fuel,and that 


| the fire-tubes in cases of forced draught are completely 


stopped up when coal is the fuel after a few hours’ work. 
In the case of oil sprinklers this is avoided. 








THE DEVELOPMENT OF THE MARINE ENGINE 
IN THE BRITISH NAVY 
No. IIL 
OmiTTine the few geared engines, we come next to the 
simple engines in direct connection with the screw pro- 
peller. The increase of revolutions of the engines due to 


| the change of type of propeller enabled the weight to be 
| much diminished. The reduced weight for the engines of 


this class was from 150 1b. to 1891b. per indicated horse- 
power, or about 1601b. on the average, and this part of 
the weight remained fairly constant throughout the simple * 
engine series. In the old Galatea, tried in 1859, the pres- 
sure was 22}]b. per square inch, and the revolutions 57 
per minute. The weight of boilers in the Galatea was 
256 lb. per indicated horse-power. In the Thunderer, 
tried in 1872, the pressure was 30 lb. per square inch, and 
the revolutions 77 per minute, the pressure and revolu- 
tions having continued to increase. During the thirteen 
years, however, between the Galatea and Thunderer, 
while the engine weights had not varied much, the weight 
of boilers had been considerably and continuously reduced. 
The weight of the Thunderer’s boilers was only 186 1b. 











well as during those with induced currents, the oil supply 
was kept up to the point at which smokeless combustion 


2 Bienaymé, ‘‘ Les Machines Marines.” Paris, 1887; p. 470. 
3 Engineering, 1880, vol. ii., p. 244. 
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per indicated horse-power; her engines weighed 179 lb. 
per indicated horse-power, or a total weight of 365 lb. 


per indicated horse-power. 

The simple engine next being abandoned, we come to 
the compound engines, with ordinary draught. An 
increased steam pressure of 601b. per square inch being 
immediately used, at first the result of this increase and 
of the change to’ compound engines was to cause an 
increase of weight in both engines and boilers. For 
example, in the Dreadnought, tried in 1875, with a steam- 
pressure of 60 1b. per square inch, the revolutions being 
67 per minute, the weight of engines was 191 lb., boilers 
1941b., or a total weight of 3851b. per horse-power. 
Subsequently when the pressure was increased to 90 Ib. 
per square inch, and the revolutions to from 90 to 100 
per minute, reductions of weight were again effected, 
the improvements being principally in the engines; but 
the boiler weights were also reduced back to that of 
the Thunderer, notwithstanding the increase of steam 
pressure. <A fair example of the last of the compounds 
with ordinary draught is the Phxton, tried in 1884, with 
a steam pressure of 901b., revolutions 100°2 per minute, the 
weight of engines being 1351b. per horse-power, weight of 
boilers 1851b., or a total weight of 3201b. per horse-power. 
The next class to be mentioned is that of compound engines 
with forced draught. The influence of this method of 
incre sing the generation of steam has been very powerful 
indeed in reducing boiler weights, the weight of the fans, 
and other fittings required for obtaining the air pressure 
being very small compared with the gain derived by 
reduction in the weight of the boilers themselves. Taking 
several vessels tried in 1885, we find that in the lightest 
of them the weight of boilers had diminished to from 
103 lb. to 125 lb. per indicated horse-power developed, as 
compared with the 185]b. of the Phaeton, a very con- 
siderable reduction indeed. The adoption of the forced 
draught system, too, was simultaneous with a considerable 
increase in the number of revolutions of the engines, from 
120 to 150 per minute being common for many engines of 
considerable power, and also an extended use of steel for 
framing and other parts, which favoured lightness, so that 
we find the engine weights also of this series to have been 
reduced very considerably, from 801b. to 100]b. per 
indicated horse-power developed being the reduced weight 
of several of the engines. The lightest of these were 
those of the Mersey andSeout—horizontal engines, working 
at 122 and 152 revolutions per minute respectively. The 
weights of the machinery of these two ships are not very 
different, the Mersey being the lightest. The average of 
the two is as follows:— Engines, 801b.; boilers, 1101b.; 
or, a total weight of 1901b. per indicated horse-power 
developed. 

The change of type of engine to triple expansion 
soon followed the adoption of forced draught, the 
working-pressure being also immediately increased to 
130 lb., to 135 1b., and latterly to 150 lb. per square inch. 
The addition of another cylinder caused an increase of 
weight of engines, and the increase of pressure caused 
a smaller reduction, the net result being at first a slight 
increase of weight of engines compared with the preced- 
ing type. As regards the boiler weights, the increase of 
pressure tended to increase this part of the weight, but 
the economy of the triple expansion system and the use 
of a more powerful fan blast more than counterbalanced 
this tendency to increase of weight, and on the whole 
there was a slight reduction of boiler weights in spite of 
the additional boiler pressure. The total weight of 
machinery was at first a tritle greater than the lightest of 
the compound engines, but this slight excess of weight 
has, however, been quickly recovered in the most suc- 
cessful of the vessels now completing. As an example of 
this last group, for comparison with the compound 
engines of the Mersey and Scout, we may quote the 
recently tried (new) Galatea, engined by Messrs. R. 
Napier and Sons, whose horizontal twin screw triple 
expansion engines developed 9220 I.H.P. on her trials. 
The weight of the engines was 881b., boilers 103 lb., or a 
total weight of 1911b. per LH.P. developed, or almost 
identical with that of the Mersey or Scout, but with a 
far more economical engine, thus saving considerable 
weight in the coal bunker capacity. Another similar 
example of a vessel that will shortly be tried is that of 
the Trafalgar, fitted with twin screw vertical triple 
expansion engines of 12,000 L.H.P., by Messrs. Humphrys 
and Tennant. Her machinery will weigh about 96 Ib. 
for engines and 961b. for boilers, or a total weight of 
machinery of 192lb. per I.H.P., or about the same as 
before. 

The lightest engines, not of the torpedo boat type, 
now being constructed are those for the Medea and 
Medusa, building at Chatham, and being engined by the 
last-named firm. The engines are of the twin screw 
vertical triple expansion type of 9000 I.H.P., running at 
140 revolutions per minute, and the machinery will 
weigh, engines 71 Ib., boilers 85 1b., or a total weight of 
machinery of only 156 Ib. per I.H.P. 

Coming to machinery of a special type, we have that 
of the torpedo boats of various classes in which, to save 
weight, many methods of construction are adopted 
which are not admissible for sea-going vessels intended 
for ordinary sea service. The lightest machinery of this 
kind fitted is that of No. 80 torpedo boat, previously 
referred to. These engines developed 1539 LH.P. on 
trial, their type being the triple expansion with one 
boiler. The machinery weighed 42 tons altogether, or 
23 1b. per I.H.P. for engines and 381b. per LH.P. for 
1% or a total weight of machinery of only 61 lb. per 


Intermediate between the purely torpedo boat type of 
machinery and that of the large sea-going vessels, we have 
that. of the important class of vessels known as the torpedo 
gunboats, the machinery of those now being constructed 
weighing, for engines, 45 lb.; for boilers, 78 Ib.; or a total 
weight of 1231b. per indicated horse-power. One of these 
vessels is the Salamander, which we have previously 
mentioned as now building at Chatham, the indicated 
horse-power being 4500, and the total weight of machinery 





165 tons. The machinery arrangements of these vessels 
are of a most interesting character, many points hitherto 
special te torpedo boats being adopted, while other of 
the special features of the torpedo boat system are 
abandoned as not being compatible with the independent 
and continuous work required from this class of vessel. 
This question of the mere dead weight of the engines 
and boilers has had a most important influence on the 
machinery designed for the Navy, and no doubt many 
of the changes which have been from time to time made 
with the view of lessening it have had the effect of making 
the engines more costly, and, perhaps, of somewhat re- 
ducing the durability of the boilers, but there appears to 
have been no choice in the matter. 

Hitherto, we have mentioned the effect of the increase 
of steam pressure and various changes of type of ma- 
chinery in relation only to the weight of the ma- 
chinery itself. The object of all these successive 
increments of pressure, however, and also of the change 
of type from the simple engine to the compound, 
and later to the triple expansion variety, has invari- 
ably been to secure increased economy of fuel, so that 
asa natural continuation of the subject of the weight of 
machinery we may now briefly state what the effect of 
these changes has been on the other necessary part of the 
total weight of the propelling apparatus, namely, the 
weight of coal required to be carried to enable the vessel 
to steam a certain distance. Without going into great 
detail we take only three vessels of those we have 
mentioned with machinery of very different type, the first 
of them being the Salamander, tried in 1832. Not much 
is known of the consumption of fuel in these old vessels 
as ascertained from actual measurement ; very few records 
of performance were taken in those early days, but from 
our later experience and the knowledge of the pressure of 
steam, &c., used, we shall not be doing injustice to these 
old engines by taking their consumption of coal as 8 lb. 
per indicated horse-power per hour. From this time there 
was no doubt a uniform rate of gain in economy in suc- 
cessive vessels, and coming down to the Thunderer, tried 
in 1872, forty years after the Salamander, the coal con- 
sumption at the powers of the engines required for 
ordinary cruising speeds is about 3} 1b. per indicated horse- 
power per hour; while taking next the Medea, to be 
tried this year, the effect of the increase of steam pressure 
and change of type of the engine to that of triple ex- 
pansion is seen in the consumption which, to err on the 
safe side, may be taken as certainly under 131]b. per 
indicated horse-power, probably nearer 141b., at the 
powers required for ordinary cruising speeds. The 
weights of coal required to be carried to enable any vessel to 
steam a certain distance with machinery of the three types 
mentioned are, of course, directly as their coal consump- 
tions per indicated horse-power, so that it is seen that the 


weight of coal required to be carried for steaming a cer- | 


tain distance at the same speed is in the Thunderer 
type only about two-fifths that required for the Sala- 
mander type; while the Medea requires to carry one-half 
that for the Thunderer, or only one-fifth of that for the 
Salamander, to cover the distance. These reductions in 
the coal required to be carried are, it will be seen, 
very substantial, but considering the two elements 
together—viz., the weight of machinery for a certain 
maximum speed, and the weight of coal required to cover 
a certain distance—the contrast between the Medea and 
the Salamander will be very remarkable indeed. We will 
simply finish this comparison by stating that if the Sala- 
mander type of machinery were fitted to the Medea, the 
weight being the same, the engines would be of only 
90) indicated horse-power, instead of the present 
9000; while the weight of coal now carried would 
only enable her to cover not more than one-fifth of the 
distance at cruising speeds that she will now cover 
with her modern engines. As regards the coal consump- 
tion element, it may be remarked that every change that 
has been made in the machinery to secure greater economy 
has in itself tended directly to increase the weight of that 
machinery; and it shows how very remarkable indeed 
must have been the progress in the direction we are now 
describing when we see that, in spite of these tendencies 
to greater weight, it has been reduced so considerably as 
we have just previously described. 

The various changes we have here briefly enumerated, 
with other minor ones which we have no space to mention, 
have of course accompanied and produced considerable 
modifications in the arrangement and details of the engine. 
As regards the actual connection between the piston, as the 
part exerting the force, and the propeller, we shall conclude 
our summary by mentioning a few of the leading facts. 
Going back to the first of the engines, these early machines 
were usually all of the side lever variety, an adapta- 
tion of the beam engines then in use for land purposes. 
This type of engine secured a long connecting rod, and 
was well balanced in its principal moving parts. 
Although it was heavy,and occupied a considerable amount 
of space, yet it was very safe and trustworthy, and 
was generally adopted for paddle-wheels for a number of 
years. The arrangement of the side levers was often 
varied as regards the situation of the fulcrum, those of 
this series, known as the “Grasshopper” engines, having 
the fulcrum at one end of the lever instead of in the 
middle, an arrangement still highly popular in north 
country tug boa's. 

After some years, however, attempts were made to 
reduce the space required for the machinery, and the 
side levers were abandoned, and the direct-acting engines 
were adopted for the paddle-wheels. Numerous arrange- 
ments of this kind were fitted by the various firms with 
more or less success, one of the earliest and best known 
being perhaps the double cylinder engine by Messrs. 
Maudslay, Sons, and Field, fitted in the Terrible, among 
other ships, the Terrible being tried in the year 1845. 
This engine consisted of two cylinders to each crank, side 
by side, whose two piston-rods were attached to a single 
crosshead. This crosshead had a projection passing 
down between the two cylinders, and to the bottom of 
this one end of the connecting-rod was attached, the 








other being ittached to the crank, and this made a ver 
compact and efficient engine on account of the length of 
connecting-rod thus secured. The oscillating engine, due 
principally to Messrs. J. Penn and Sons, was also fitted 
for the same reason in the later examples of paddle-wheel 
engines, and this was no doubt the most compact of any 
fitted. The Magicienne, of 1300 indicated horse-power, 
fitted by Messrs. Penn and Sons in 1856, was among the 
last of the paddle-wheel ships, and had this type of engine, 
These paddle-wheel engines were all vertical, but when 
the introduction of the screw propeller was effected the 
horizontal engine superseded the vertical type, and was 
placed for protection entirely below the water line. In 
almost all these early screw engines the beam of the vessel 
was such as to make it almost impossible for the connect- 
ing-rod to be placed between the cylinder and crank-shaft, 
and the result was that in order to obtain a reasonable 
length of stroke either the trunk engine or the return 
connecting-rod engine had to be adopted. In the former 
variety the piston-rod was omitted altogether, and the 
end of the connecting-rod attached to the middle of the 
piston. The oscillation of the connecting-rod was pro- 
vided for by a steam-tight cylinder or trunk attached to 
the centre of the piston. Many of the largest powered 
marine engines that have yet been constructed are on this 
principle, and they have been among the most efticient 
employed. They have become obsolete, however, with 
the introduction of high-pressure steam, the working 
trunks being very difficult to keep in good steam-tight 
working condition. In the return connecting-rod variety 
the connecting-rod is on the opposite side of the crank- 
shaft to the cylinder, two or more long piston-rods being 
enrployed so as to clear the crank-shaft, and engaging 
with a crosshead on the other side of the shaft, the con- 
necting-rod then couples this crosshead back to the 
crank-pin. Many of the early armour-clad vessels weie 
also fitted with engines of these two types. 

The third variety of engine arrangement used fcr 
the screw engines is what is often called the direct- 
acting engine, in which the connecting-rod lies between 
the cylinder and crank-shaft, although this term appeais 
to be also strictly applicable to the two previous arrange- 
ments. This direct-acting engine is the most convenient, 
and was always fitted when the beam of the vessel wis 
sufficient to allow of its use. 

No other than the horizontal engine for screw ships 
was used for many years in the-Navy on account of the 
necessity for complete protection, and the efliciency of 
the machinery arrangements was thus much reduced. 
Within the last few years, however, in the large battle 
ships and some others it has been found possible to 
sufficiently protect the cylinders of vertical engines 
from danger by projectiles, and this type of engine has 
| in all such cases invariably been fitted. All these verti- 
cal engines are of the direct-acting inverted type. The 
jadvantages gained by the use of the vertical engine 
instead of the horizontal are very considerable, the engine 
working far more smoothly, wearing more evenly, and all 
parts being much more accessible for examination and 
repair. 

We must now conclude our introductory account of the 
most important changes that have marked the develop- 
ment of the marine engine by acknowledging that we 
cannot hope to have given, in the limited space we have 
occupied, any other than merely its bare outline; but this 
shows distinctly what great advances have been made. A 
marked feature, too, is the fact that very considerable 
portions of the improvements have occurred during very 
recent years; and as there is no more reason to think we 
are approaching finality now than there was in the olden 
days, we may anticipate still further improvements in the 
future, although the direction from which they are to 
come may not be at all evident. 

We shall next proceed with the detailed sketches and 
descriptions of the various types of naval engines, com- 
mencing with those of H.M.S. Warrior. 








ENGINEERING StuDENTs’ CLus,—Mr. J. D. Twinberrow read a 
very interesting paper entitled, ‘‘ Testing Steel Boiler Plates,” 
before a meeting of the members of this club held at the Mechanics’ 
Institute, Gateshead-on-Tyne, on Wednesday last, April 11th. 
The different modes usually employed were fully treated upon and 
specimens shown that had undergone these tests. In every case 
the malleable plates had withstood the strain, whereas the unmal- 
leable had been more or less fractured. The various machines 
employed for performing these tests were also carefully described 
by the aid of diagrams. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN. —At the usual monthly meeting of this society on the 7th inst., 
a paper was read on “ The Erection of the Roof of Olympia,” by 
Mr. R. J. G. Read, A.M.I.C.E., which was illustrated by large 
diagrams showing the construction of the roof and the staging and 
appliances used in its erection. Mr. Read described the general 
features of the hall, which is a rectangular building 440ft. in 
length by 250ft. in width between the walls, subdivided inside by 
rows of columns into a central nave 374ft. long by 170ft. wide, 
with aisles on the two sides 40ft. in width and on the east and 
west ends 26ft. by 40ft. respectively. It is roofed by one central 
semicircular span of 170ft. by 100ft. 8in. clear height above floor 
line, the two side spans being flat lean-to roofs abutting to the 
aisles of the main roof and resting on the walls, the whole being 
framed together in such a way that the weight of the main roof is 
utilised to buttress it and effectively preventspreading or deformity. 
He then described in detail the method adopted in erecting the 
main ribs or principals, and the precautions taken toavoid accidents 
either to the structure itself or those employed in its erection. A 
buge timber stage was constructed about 70ft. in height, the plat- 
form being about 125ft. by 63ft. with stout tressels on the top to 
support the upper portion of the main ribs of the roof until 
they were completed. This structure was supported by 
thirty wheels on five lines of rail and moved from one end of the 
building to the other as the work progressed, its length being 
sufficient to support two ribs at once, and when these were com- 
pleted and the purlins, &c., filled in it was moved on for the next, 
and so on, On this movable stage was placed several derrick 
cranes in suitable positions for lifting the segments of ribs and 
girders, &c., into position, the most of the work being done by 
rope tackle from a steam winch placed on the floor of the hall. 
The whole of the ironwork was constructed by Messrs. A. Handy- 
side and Co. in their yard at Derby, and the main ribs were sent up 
in twelve segments, which were reduced to six on the site by 
being rivetted in pairs before putting into position. The total 
weight of ironwork was about 1100 tons, and it was all successiully 
erected without accident, 
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DOUBLE COLD SAW. 


MESSRS, HETHERINGTON AND CO., MANCHESTER, ENGINEERS, 


DOUBLE HETHERINGTON SAW FOR CUTTING 
COLD IRON AND STEEL. 


Ty1s is a new machine just introduced by Messrs. Hethering- | 


ton and Co., of Manchester, and consists of two saws mounted 
upon a bed plate, one saw being fixed and the other movable 
by means of rack and pinion, to suit the length required to be 
cut off. Each saw is driven independently by fast and loose 
pulleys, the right-hand or movable saw having a long driving 
shaft with sliding key. 
The machines are com- 
plete in themselves, and 
each consists of a base 
plate with T head bolt 
slots for securing the 
piece to be cut, and a 
trough surrounds the 





ROPE-POWER OVERHEAD TRAVELLING 
CRANE. 

THE accompanying illustrations represent an improved design 
of rope-power crane manufactured by Messrs. Vaughan and 
Son, of West Gorton, Manchester, which possesses several 
features of interest to manufacturing engineers and others 
engaged in branches of trade necessitating the quick handling of 
heavy goods. The girders are built up of wrought iron or steel 


FLY ROPE TRAVELLING CRANE 


MESSRS. VAUGHAN AND SON, WEST GORTON, ENGINEERS. 





plate for holding the 
Jubricant and supplying 
the small centrifugal 
pump. The frame carry- 
ing the saw spindle is 
pivotted on the bosses 
of the two brackets 
carrying the driving 
shaft, the saw spindle 
being driven by a worm 
and wheel from the 
pulley shaft by bevel 
wheel and pinion. In 
the movable saw the 
bevel pinion boss fits 
between the forked end 
of the pivotted frame 
and moves about with 
it on a sliding key in 
the driving shaft. The 
saw blade is lubricated 
by a small centrifugal 
pump placed at the back 
of the machine, and is 
driven by a band from 
the grooved hand wheel SECTION SHEWING BEARING 
on the pulley shaft on SUPPORTING SHAFT 

the same side of the 
machine as the saw. 
The feed of the saw is 
effected by a lever, fit- 
ting into a socket at the 
front of the pivotted 
frame, the lever being 
weighted to suit the 
various sections to be 
cut ; for controlling the 
feed there is a vertical 
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sion bar, whilst the other two wind into a right and ieft hand 
groove in a drum, this arrangement securing a true vertical lift. 
For large cranes, the firm have patented an improved method of 
carrying the hook or shackle. The head of the hook is forged 
solid with the shank ; a recess is turned in the block, in which 
are placed a suitable number of steel conical rollers, on which the 
head rests. The block is put together in halves, and in order to 
obtain perfect rigidity, the two halves are recessed into one 
another, and then bolted together as shown. A load, when in 
suspension, can thus be 
rotated with the greatest 
ease, and in dealing with 
heavy weights or ladles 
of molten iron this is a 
very desirable provision. 
The power is conveyed 
to the crab for the hoist- 
ing and cross traversing 
motions by steel shafts 
running the full length 
of the crane, provided 
with steel worms cut 
out of the solid, and 
gearing into gun-metal 
worm wheels. These 
steel shafts are sup- 
ported by Vaughan and 
Foster’s patent tumbler 
bearings, placed at suit- 
able distances apart 
along the girder. Fig. 1 
shows a cross section of 
the tumbler bearing, 
A A, A?A? and A? being 
fixed to girders; B B 
sliding bearing or sup- 
port mounted with gun- 
metal step D; E sliding 
wedge ; F friction roller; 
J grooved plough or 
guide plate fastened to 
the crab immediately 
under the worm boxes. 
When the crab ismoving 
along the girders, and 
the groove in the plough 
engages the friction 
roller, the wedge E is 
drawn out and the bear- 
ing B is drawn down. 
By the time the worm 
box has passed over, the 
plough pushes the wedge 











screw having a hand 
wheel on the top by 
which the sawis lowered 
on to the work. The 
screw may then be run 
back and the saw fed 
entirely by the weighted 
lever, an adjustable lock 
nut on the feed screw 
preventing the saw from 
dropping after passing 
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SECTION AT A A, 
SHOWING HEAD 
OF HOOK 
REMOVED, 








through the work. The 
saw blades aresharpened 
in position by a small 
emery wheel apparatus 
attached to the frame, 
driven by a band, pass- 
ing over the guide 
pulleys from a groove in 
the loose pulley of the 
main driving. The machines are made in two sizes, with saws of 
22in. and 32in. diameter respectively, the 22in. saw cutting bars 














up to 5in. square and girders and channels up to 12in. by 6in, The | 


32in. saw cuts bars up to Sin, square and girders and channels 
up to 20in. by 8in. The bed plate of the machine is made any 
length to suit requirements. The 22in. saw will cut a girder 
section 12in. by 6in. by {#in. in ten minutes, and the 32in. 
saw cuts a bar llin. by 4in. in twenty minutes, The periphery 
speed of the saw blade is 50ft. per minute. 











Fig, 3 


plates, and secured at each end to wheel-boxes constructed of the 
same material ; these are fitted with cast iron travelling wheels, 


with steel tires let on the axles—of steel—and running in gun- | 





E inward and the bear- 
ing B upward. Flat 
steps are provided at the 
top and bottom of the 
inclined plane, so that 
the sliding piece BB has 
firm and direct support 
when in either of the 





























THIS CASTING 1S 
ATTACHEDOTO THE 


two required positions. 
The speeds of lowering 
are in all cases about 
60 per cent. quicker 
than the hoisting speeds. 
All the shafts and axles 
are of steel. The driving 
headstock carries the 
rope pulleys,drums,and 
strap pulleys for giving 
longitudinal motion to 
the crane, and convey- 
ing power to the crab. 
Any or all of these 
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motions can be worked simultaneously, so that the crane may 
be hoisting its load, cross traversing, and longitudinal travers- 
ing at one time or separately as required. The driving rope 


metal bearings. The crab consists of two cast iron sides, | in a 10-ton crane runs about 2000ft. per minute, and can 
strongly tied together by stays, and two distinct hoisting drums | be stopped or started by an attendant from any point of the 


are provided, the larger having two speeds, one for the maximum 
crane load, and the other for half the maximum load at a quicker 


track or roadway ; it is —e° in a taut and proper driving condi- 
tion by a tension slide fi 


tted with a jockey pulley at the 


speed of lift. The chain is of cable pattern, and is hung in four | end of the building. A cage, in which are fixed the starting 


| strands, two of these being connected with a swivelling suspen- 


' levers, is provided for the attendant, and is placed at the side of 
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the crane in line with the platform, the stanchions of which may 
be noticed in the engraving. Messrs. Vaughan and Son also 
make their overhead travelling cranes to be driven by a square 
shaft extending the full length of the shop, and carried by their 
patent tumbler bearings. We may add that we have had an 
opportunity of inspecting a 40-ton crane, recently made by 
Messrs. Vaughan and Son on the above design for Russia. We 
have also seen one in operation at their works, and have no 
hesitation in according to Messrs. Vaughan credit for having 
introduced several valuable improvements in this indispensable 
class of workshop appliance. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Bulgaria—Trade of Varna in 1887.—The direct import trade 
with the British Isles shows a steady and gratifying increase in 
despite of unfavourable circumstances, the values of the im- 
ports having risen from £38,500 in 1885 to £58,600 in 1887, 
an increase of £20,100, or 52} per cent. A portion of this 
increase may be set down to the enhanced price of coffee and 
copper, and as some of the steamers take in cargo at Antwerp, 
about 8 per cent. may be deducted for the value of Belgian 
goods. Still, there is no doubt that since a more or less regular 
direct line of steamers has been established between London and 
Varna, with lower freights and without the disadvantages of 
transhipment, our trade with this port shows an upward 
tendency. 


France—Trade of Cherbourg.—During 1887 the trade of the 
Department has exhibited no special feature ; it has been steady, 
but nothing has occurred to give it animation in the present or 
an incentive in the future. The trade of Cherbourg, the com- 
mercial centre, does not give a correct idea of the trade of the 
Department ; for it often happens that when there are changes at 
Cherbourg there are corresponding contrary changes in the outer 
ports, so that the whole trade of the Department is not affected. 
The principal import into the Departments of La Manche, Cher- 
bourg, Ile et Vilaine (St. Malo), and Sarthe (Le Mans), is coal, 
which at Cherbourg decreased by 3646 tons, or 9 per cent. ; at 
St. Malo, increased by 27,037 tons, or 16} per cent.; and at 
Le Mans, increased by 5000 tons, or 20 per cent. The value of 
coal imported into Le Mans fell from #1 8s. to £1 4s. per ton. 
British shipping entering Cherbourg was 125,615 tons, or 59 per 
cent. ; entering St. Malo, was 175,329 tons, or 82 per cent. At 
Cherbourg screw steamers are gradually supplementing sailing 
vessels, and during the past year comprised half the tonnage 
entering the consulate, and formed a much larger proportion of 
the whole shipping tonnage employed at the port. The railway 
from Montebourg to St. Vaast and Barfleur, opened in 1886, has 
been completed with a branch to Valogues, and is in. working 
order ; it will in time be of great advantage to the commerce of 
these two ports, and to this end side railways are being laid to 
connect the main line with the quays of each port; anda project to 
furtherdeepen and enlargethe port of St. Vaast has been approved 
by the authorities, and is to be undertaken without delay. The 
works for the improvement of the floating basin and outer port 
at Cherbourg have been carried on with energy throughout 
1887. The deepening of the floating basin by dredging has been 
accomplished, so far as at present intended, as also the deepen- 
ing of the channel from the rivers thereto. The new sluice gate 
to the basin has been completed, thus allowing vessels of deep 
draught and large beam to enter the basin. The deepening of 
the outer port has been continued without intermission, and 
has made considerable progress, the quantity of shale requiring 
to be removed so as to give the necessary depth not being more 
than about 2000 square yards. The large work is carried on 
under two iron coffer-dams by about eighty men, mostly Italians, 
ewployed in relays day and night. At the west side of the 
port where the granite quays rest on the rocks, the shale is 
being removed vertically, level with the quay wall, of which it 
practically forms a continuation. At the east side of the port, 
although the excavation is easier, there not being so much rock, 
there arises the difficulty that the quay does not wholly rest on 
rock, but in parts on a clayey bottom or wooden piles ; so that 
either the deepening will not be carried out completely up to 
the quay, or if this is done the quay will have to be supported 
with masonry to prevent any subsidence. Nothing has been 
done to advance the deep sea port, a work upon which, more 
than any other, the future commercial prosperity of Cher- 
bourg depends. Authorised and boldly commenced some years 
ago, it has remained in its inchoate state ever since. 


Portugal—Agriculture in northern part.—The farmers in that 
half of Portugal reaching from the banks of the river Mondego, 
in central Portugal, to the Spanish frontier in the east and 
north, are, for the most part, yeomen farmers, on something of 
a copyhold tenure; they till the little estates they own, and pay 
@ nominal rent to a nominal landlord, who has practically no 
proprietary interests in the land, exercises no right of inter- 
ference of any sort, and has no power to evict, save in certain 
well-defined cases of waste. The size of farm everywhere varies 
from five to over twenty-five acres. Where farms are so small, 
improved implements and methods of agriculture are not em- 
ployed. Artificial manures are seldom used, and draining is not 
scientifically carried out. Water is still drawn up from ponds, 
rivers, and wells by draw-pumps worked by oxen, and fashioned 
on the models of those left by the Moors five centuries ago. 
Great skill is shown in mining into the hills for water and dis- 
tributing it to the maize fields. The country is fairly prosper- 
ous. Farming in northern Portugal is, and has been for many 
years, with hardly an exception beyond what is due to bad 
seasons, a thriving business, Portugal is under the dominion of 
a very heavy, strict, and sweeping system of protection. Not 
only are all manufactured goods charged with import duties to 
the extent of from 25 to 70 per cent. or more, but the farmer 
enjoys a premium upon all the produce of his fields which is likely 
to becompetedwithfrom abroad. Yet the countryis deliberately 
contented,and even pleased, with protection, and thinks it thrives 
by flying in the face of economic science. In Portugal the econo- 
gnic conditions are not the same as in England. Here agriculture 
js the preponderating industry, manufactures are produced 
Zor home consumption, and no exportation of them takes place. 
The pumber and prosperity of the agricultural class which 
furpisbes recruits for the army seem to be essential to the very 
existence of the kingdom. The jealousy of any form of corn 
duty shown by the manufacturing classes, both employers and 
nen, in England, does not exist here. The peasants in Portugal 
are the only customers of the artisan class, and if all import 
duties were abslished the commercial and manufacturing classes 
would hasten to reimpose a corn duty, and so tax themselves in 
a trifle that their customers, the peasants, might prosper and 
buy. The manufacturing and mechanical classes are about 
185,000, or 4°10 per cent. out of a population of 4,500,000. 
.Experience here leads me to believe “that the true doctrine of 





protection is a purely socialistic measure, abating and reducing 
the wealth of a nation while distributing what is left more widely 
among all classes of the people. In other words, it is a long 
step in the direction of communism.” 


Roumania—Trade of Galatz in 1887.—The entries of British 
shipping into Galatz were 242,551 tons, as against 204,967 tons 
in 1886, an increase of 37,784 tons, or 184 per cent. Amongst 
the cargoes were—from Great Britain, 35 of coal, six mixed 
cargoes of coal or iron and tin-plates, one of rails, and one of 
sheet iron and tin-plates. The total tonnage of vessels clearing 
from the Danube at Sulina in 1887 was 1,203,683 tons, Of this 
amount British tonnage was 66 per cent., all steamers ; Greek, 
10 per cent. ; Austro-Hungarian, 64 per cent. ; French, 5$ per 
cent. ; Italian, 3$ per cent. The tendency has been to increase 
the size of vessels trading to the Danube, and this tendency is 
now becoming very marked. The average tonnage of all vessels 
was-—in 1883, 576 tons; in 1884, 592 tons; in 1885, 626 tons; 
in 1886, 689 tons; in 1887, 717 tons. Steamers of more than 
1300 tons net register and over 300ft. long have, during 1887, 
been sent up the river as far as Braila, and in some cases they 
were not provided with the auxiliary rudders and steam-steering 
gear, whichare of so great assistance to a large vesselin navigating 
a river such as the Danube. Although a minimum depth of 
water, amounting to 15ft. 6in., has been attained, there are 
strong and varying currents which cannot be counteracted, and 
comparatively narrow channels, the widening of which would 
eutail a loss in the depth of water. There must be some limit 
to the size of vessels which can properly navigate these waters. 
A warning to this effect was issued at the close of the year 
by the Danube Commission. The cutting between the thirty- 
ninth and fortieth-mile posts from Sulina was opened to navigation 
in October last. The length is about half a mile, the breadth at 
the base is 340ft., the depth 16ft. It shortens the course by 
about 200 yards in addition to removing the difficulties of 
rounding the former curve. Preliminary works have been 
carried out for a further cutting to do away with the curve at 
the thirty-eighth mile from Sulina. By the tariff which came 
into force on 1st January last the dues for vessels trading to 
Sulina have been reduced 20 per cent.; the dues now vary 
between 7*ld. per ton for vessels from 201 to 250 tons, and 
12°67d. for vessels over 800 tons. The tariff for vessels trading 
to up-river ports is unaltered, but the dues include the charge 
formerly made for river pilotage, which in the case of large 
steamers is equivalent to a reduction of 20 per cent., and sim- 
plifies accounts. In the case of small sailing vessels the re- 
duction is proportionately larger. A law has been passed for 
forming a Roumanian Navigation Company, but is not yet in 
operation. The capital is to be £240,000 taken from the funds 
of the different ports, and from those of the Caisse de Depots et 
de Consignativns. The direction is to be at Galatz, and a 
superior council at Bucharest, and the functions of the port 
committees are to pass into theirhands. The object is to found 
a navigation company for the transport of goods and passengers 
in Roumanian rivers and to foreign ports. The negotiations 
between this country and Austria-Hungary for the conclusion of a 
commercial convention to take the place of that expired on Ist 
June, 1886, have made but little progress hitherto. An additional 
treaty of commerce was concluded with Germany which provides 
for several reductions in the tariff, by which British trade should 
profit. The duty on common simple iron and steel goods, neither 
enamelled, tinned, nor including cutting machines or tools, has 
been reduced from £12 12s. to £2 17s. per ton. For such 
machinery as does not come in free of duty under the exception 
granted to agricultural machinery, machines for the exercise of 
any industry or profession, and steam engines in general, the 
rates of duty fixed by the German treaty are:—Machines of 
cast iron per ton, £2 8s. 9d.; of iron or steel per ton, £3 19s. 9d. ; 
and those composed of other metals per ton, £8 2s. 6d. The 
commercial differences between Roumania and Austria-Hungary 
have benefitted German imports more than any other country. 
The values given are: In 1885, Austria-Hungary, £4,827,004 ; 
Great Britain, £2,073,000; Germany, £1,660,000; in 1888, 
Austria-Hungary, +£3,740,000; Great Britain, £2,856,000; 
Germany, £2,933,000. German imports now rank as second in 
importance, and among them are iron and steel rails and metal 
guns. In metals the proportion of German imports is very 
large, which is due in some measure to reduced railway rates 
between the two countries. Certificates of origin are still 
required, the system is working somewhat smoother, and 
benefit is found from depositing samples approved at the 
Custom House of goods the quality of which is liable to dispute. 
A new code of commerce came in operation on September 
Ist-13th last. A great many of the provisions are similar to the 
Italian code; but in the case of banking, insurance, and 
public companies with share capital, are more stringent. One 
of the chief disabilities in the case of banking or credit 
companies or firms carried on by foreigners is the disability 
under which they lie of not being allowed to own landed 
property, and the consequent want of security for funds 
advanced upon this class of property, which is that most fre- 
quently offered. The code contains precise regulations as to the 
constitution of companies, caution money to be deposited, 
responsibility of directors, managers, &c. As regards private 
firms, the books, including books containing copies of all corre- 
spondence which have to be kept, are laid down. The practice 
in general as to bills of exchange and cheques has been brought 
into harmony with modern times, several restrictions having 
been removed. Cheques drawn where payable must be pre- 
sented within eight days, and if drawn elsewhere within fifteen 
days. <A trader can only be made bankrupt when he ceases 
payment of commercial debts, and only a creditor on commer- 
cial transactions can take proceedings in bankruptcy against him. 
Where agricultural machinery of a costly nature is concerned, 
a lien may be retained in respect of unpaid instalments, pro- 
vided that the machinery has been delivered within three years 
of the bankruptcy, and that certain formalities have been 
executed within three months of the delivery of the machinery. 
A law for the encouragement of Roumanian industries has been 
passed, which provides that anyone who proposes to found an 
industrial establishment in Roumania with a capital of at least 
£2000, or employing at least twenty-five workmen daily, 
may be admitted, in the case of a foreigner, to a grant 
of 12 acres of State land for a term of ninety years, and, 
during four years, exemption from all direct taxes, freedom 
from Customs duties for all machinery and raw material im- 
ported, of which there is not a sufficient supply in the 
country ; reduced rates of transport for materials and manufac- 
tured goods, the product of the factory ; and a drawback on 
the exportation of such manufactured goods for all produce 
imported and manipulated which are not procurable in the 
country. Government and municipal contracts are to be given 
by preference to Roumanian manufacturers where the conditions 
of supply are equal. Proof has to be given that the undertak- 
ing is a genuine one, that the most perfect machinery is em- 
ployed under the supervision of experts, and in the case of a 
manufactory, at the expiration of four years from the com- 





mencement of working, at least two-thirds of the workmen must 
be Roumanians. 


Russia: Trade of Taganrog in 1887.--The depression of trade 
that has, in common with other countries, been more or less 
acutely felt in the south-eastern province of Russia has shown 
unmistakeable signs of revival in the past year, when the crops 
throughout the principal regions which affect the export trade 
at these ports were most abundant. The consequent revival 
that set in is shown by the improvement which has taken place 
in most branches of industry and trade. There was increased 
activity in the shipping trade last season. The tonnage of all 
shipping entering Taganrog last year was 483,126, Of this 
amount 61 per cent. is British, 25 per cent. Greek, and the re- 
maining 14 per cent. Norwegian, Italian, German, Turkish, and 
Austrian, Imports showed a further decline of £18,081, or 5} 
per cent. No amelioration is possible in this branch of trade 
through the ever-increasing duties and continual depression of 
the rouble. Russia aims at being a self-sufficing country, and 
taxes most foreign goods as luxuries. On account of the short 
crop of 1886, and other causes, only a medium stock of 
machinery was received from abroad last year. The harvests of 
1887 having been the best known for many years, the stocks of 
machinery were more or less sold out, a large portion on credit, 
early in the season at fair prices. Many goods subsequently 
ordered could have been sold had they arrived in time. Ameri- 
can horse rakes are in fair demand, and nearly sold out. Chatt 
cutters of English make have found a ready sale in the 
Taganrog district on account of short hay and large straw 
crops. Engines and thrashing machines of English make 
also found a ready sale, and all the old stock was cleared out, 
although prices were higher than formerly. There was a very 
large inquiry for two and three-furrow ploughs; all stocks, 
including those received up to Ist October and those made on 
the spot in Russian factories, were sold at good prices. Single- 
furrow ploughs of English make were not in great demand, and 
stocks have not been sold, partly on account of their high price. 
One, two, and three-furrow ploughs, cheap chaff cutters, horse 
gears, reapers, winnowers, and other small machines, are being 
made largely in this country. The demand for foreign reapers 
in the neighbourhvod of Taganrog was not so great as antici- 
pated, owing to the low price of labour, and stocks were not all 
disposed of, though a quantity were sold at low prices. Agri- 
culturists in these parts prefer to employ hand labour, where 
the cost is not excessive, than to use machinery. The labour 
supply is fairly well kept up, and the inference to be drawn is 
that the demand for foreign mowers and reapers, independently 
of their high price, must soon cease. In the Kouban Territory, 
on the opposite side ot the Azoff, there was a large demand for 
reapers. Winnowers of Russian make were all sold out. The 
absence of solidity in many home-made articles and the defective 
quality of cast iron is apparent ; but in spite of this the cheap- 
ness of the implement insures a ready sale to the peasants. The 
conservatism of British manufacturers apparently has hitherto 
prevented them from keeping in touch with the altered con- 
ditions of trade, hence the importation of English agricultural 
implements and machinery must still decline considerably, and 
eventually cease altogether. The higher class machinery, such 
as portable engines, thrashers, &c., will retain their position for 
a longer time; bus the enhanced price tells heavily against them. 
Owing to the increased duties and further reduced value of the 
rouble, the necessity of starting manufactures in South Russia is 
yearly becoming more apparent, and sooner than lose the trade it 
is desirable that English firms should not waste any further time. 
Rostoff-on-Don is a most suitable place for the establishment of 
such works. Its central position offers advantages for supplying 
the Don-Cossack country and the whole of the Cis-Caucasian 
region, which are notably deficient in agricultural implements. 
Land is in all cases increasing in value, owing to the immigra- 
tion of colonists and the peasantry prospering. The branch 
railway to Novorossisk is nearly completed, men being engaged 
in piercing the last tunnel, and the line is expected to be in full 
working order by next May. Under certain conditions the line 
will be of great importance and value, especially when the 
Vladikavkaz-az-Petrovsk Railway, to be commenced this year, is 
completed, Along the route, in the vicinity of the Caspian, 
there are immense tracts of land, hitherto serving for pastures, 
which are being sold for about 7s. per acre. The project of 
uniting the rivers Don and Volga remains in abeyance. The 
districts of Rostoff and Tagaurog having been united to the Don- 
Cossack country, it is expected that the scheme will be realised, 
as there is no doubt of its feasibility. The length of the canal 
will be fifty-three miles, passing through some places 420ft. 
above the level of the sea. The vessels passing the canal must 
not exceed 240ft. in length, 42ft. in breadth, 7ft. in depth, and 
500 tons displacement. The construction of the harbour 
for coasting craft at Taganrog will be commenced this 
spring. The southern mole will be removed, and the harbour 
extended 2800ft. The other mole is to be carried further 
out to enable coasting vessels to move alongside its whole 
length on the north-east side. The interesting country 
of Temriuk and Yeisk, of which Ekaterinodar is the capital, 
yearly claims greater attention. In consequence of the rapid 
Increase in the population by immigration from the interior, 
land is rising in value. That which formerly sold at 7s. per 
acre now sells at 37s. 6d. per acre. The rent of iand has more 
tnan trebled, 3s, Sd. to 5s, 2d. per acre is now paid for short 
leases, and large tracts which were formerly inundated are now 
cultivated and yield excellent crops. Cereals are being more 
largely sown every year, and the country seems capable of pro- 
ducing anything. Agricultural implements and machinery of 
every kind are more inquired after in this region than in the 
preceding, as throughout the whole province there is not a 
single manufacturing town. When the part of Novorossisk is 
finished it is probable that a large foreign trade will follow. 

Tripoli—Trade in 1887.—Great depression continued to pre- 
vail throughout the year in trade, and the difficulties in 
the way of doing business were as trying as in 1886. There 
is no capital in the country, and credit has been entirely 
lost to the commercial community. There are not a dozen 
houses which would be entrusted with goods to any consider- 
able amount, or the execution of any important order. The 
general feeling is one of widespread distrust, and unless cus- 
tomers can offer cash, no attention is paid to them, no matter 
how enticing or favourable may be the terms on which they are 
ready to transact business. Scarcely anything has been done in 
the way of trade with the interior of Africa, although the serious 
impediment which arose in the previous year, through the 
hostile attitude of the Tuaricks, has been removed, so that 
the caravan routes are now all free. The cessation of trade 
with the interior, to which large quantities of British manufac- 
tured goods were formerly sent, has caused a corresponding 
decrease in the importation of these goods. British shipping 
entering Tripoli was 67,698 tons, or 24} per cent. of the whole. 
Imports increased by £36,350 or 11} per cent. Coal decreased 


by £500, and iron increased by £1500, Prospects for the coming 
year appear favourable, 
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RAILWAY MATTERS. 


Tyr Natal Legislative Council has passed the second 
reading of the Railway Extension Bill. The extension to Van 
Reenen’s Pass was also agreed to. 


Iv is stated that the total sum paid by the New South 
Wales Government during the last seven years for land reserved 
for railway and tramway purposes is £800,106 4s. 11d. 


Ay iron bridge being built across the Rouge River, near 
Point-au-Chene, Ore., collapsed on the 20th of March, in conse- 
quence, it is said, of the staging being taken down before the 
structure had been properly secured. It was a single span of about 
200ft. 


Work has been commenced on the long-talked-of rail- 
way from Tadcaster station. It will only require the laying down 
of therails, the permanent way of the old Leeds and York Directline, 
which was abandoned, being intact, and the viaduct across the 
river Wharfe, constructed forty years ago, still being, it is said, in 
good condition. 


In concluding his report on the collision which occurred 
on the 15th February, at North Kent East junction, near New 
Cross, on the South-Eastern Railway, when nineteen passengers 
were injured, and the two guards of the passenger train and the 
front guard of the goods train were also injured, Major-General 
Hutchinson says :—‘‘ Had the whole of the vehicles composing the 
passenger train, instead of only one-third of them—by number, 
though more than one-third by weight—been fitted with a con- 
tinuous brake, the collision, if not entirely prevented, would have 
had its effect considerably lessened.” 


A serious collapse of part of the pavement on the 
western side of Newington Causeway occurred on Wednesday 
afternoon. It appears that the subway of the City of London and 
Southwark Railway Company has approached on the north within 
50ft. of the railway arch of the London, Chatham, and Dover 
Railway crossing Newington Causeway. Under this arch an old 
and forgotten sewer ran, and this, probably affected by the 
approach of the subway, burst at half-past three on Wednesday 
afternoon. § mething like 8ft, by 3ft. of the pavement fell in to 
a depth of 20ft., and the works of the subway were flooded by the 
accident, but not to any serious extent. 


In pegs 4 a good many wheels with paper bodies 
have been used. At first the excellent results reported from 
America of this material were confirmed, and no accidents occurred 
which could be attributed to the failure of the material; but it is 
said that in December, 1886, a passenger carriage left the line in 
consequence of the complete collapse of its wheels, which were 
made of papier mache, It seemed as if a complete structural 
change had taken place in the paper. On investigation it was 
found that in many instances these paper wheels showed signs of 
collapse, the periphery of the paper discs having in most cases 
burst. The injuries were found chiefly to have occurred in wheels 
that had been subjected to the?action of brakes. 


Tue record of train accidents in America during Feb- 
ruary includes 57 collisions, 104 derailments, and 13 other acci- 
dents ; a total of 174 accidents, in which 28 . persons were killed 
and 164injured. These accidents are classified by the Rai/road 
Gazette as follows :—Collisions ; Rear, 30 ; butting, 21 ; crossing, 6; 
total, 57. Derailments: Broken rail, 12 ; loose or spread rail, 3 ; 
broken bridge, 3; defective switch, 2; broken frog, 2; broken 
wheel,.8; broken axle, 6; broken truck, 4; broken car, 1 ; broken 
brake-chain, 1; misplaced switch, 4; runaway train, 4; bad 
switching, 2; cattle on track, 2; snow and ice, 2; landslide, 2; 
washout, 3; accidental obstruction, 1; malicious obstruction, 1; 
unexplained, 41; total, 104. Other accidents: Cars burnt while 
running, 2; boiler explosion, 2; broken parallel rod, 4; broken 
axle, 1; broken tire, 1 ; broken wheel, 1; miscellaneous, 2; total, 
13. Total number of accidents, 174. 


From the following passages in the report of the 
directors of the Brussels tramways, read at their meeting on the 
15th inst., it would appear that electric traction has not yet given 
results as satisfactory as those which were expected :—‘‘ Yielding 
to the wishes expressed-——or rather to the requests formally put 
forward—by an influential section of the shareholders at the 
general meeting of March 15th, 1885, we have made some trials of 
electric traction. Up to the present the experiments have not 
fulfilled the expectations of those who promoted them. The work- 
ing by electricity was commenced on April 17th by a car travelling 
between Rue Bellisrd and the Place Royale. A second car was 
appropriated to this service on May 8th, and a third on September 
19th. These three cars are at present working at the Rue de la 
Loi. In 1887 the electric cars travelled over 54,987 kilometres and 
replaced 4800 ‘horse-days.’ We shall endeavour to obtain better 
results, especially from the point of view of the economic main- 
tenance of the apparatus. Until we have succeeded in so doing 
we do not propose to increase the number of electric cars which are 
at present running.” 

SPEAKING of the New York overhead railways the 
American Engineering Nes says: ‘The operating conditions are 
so dissimilar in street and steam railway traftic that any direct basis 
of comparison is difficult. Perhaps as fair a basis as any is by the 
total earnings. The gross earnings of all the New York street rail- 
ways last year were 10,555,000 dols., or nearly 460,000 dols. per person 
killed, and about 65,000 dols, per person killed or seriously injured, 
so that it would be necessary to expend a very considerable num- 
ber of 5 cent fares before one’s chances of accident were serious; 
but then the total earnings of the steam railways were nearly 84 
times as much, or 882,192,000 dols., so that they are entitled to kill 
about 1930 and injure about 11,580 annually before they become as 
dangerous in proportion as street cars, on this basis of comparison. 
They actually kill and injure many more than this, beyond doubt, 
for the passengers killed and injured are only about a fifth or a sixth 
of the whole list, but not so many more as the enormously more 
perilous conditions would warrant, justifying the apparently absurd 
claim that in any kind of travel by rail the passenger is practically 
as safe as in his own house, and considerably safer than on the 
sidewalk and in the street.” 


Writine on the heavy railway rates in Ireland, the 
Trish Manufacturers’ Journal remarks :—“ We have in Ireland eight 
leading railways. They work two thousand three hundred and 
fifteen miles of rails—a long stretch when they are spread out—but 
there are longer. For instance, the Great Western Railway 
Company of England works two thousand six hundred and 
twenty-one miles of line. But strange as it may appear, it 
takes a much greater number of intelligent individuals to 
manage the smaller extent of travel in Ireland than it does 
the larger extent in-England. It is but reasonable to suppose that 
it requires a less expensive management to control one vast 
establishment than it does to direct many small ones. Granting 
this, we are still rather puzzled how to account for the fact 
that while the Great Western of England, with its 306 miles 
more than that covered by our Irish railways, reyuires but nineteen 
directors, our Irish companies cannot get on with fewer than 
seventy-nine. This means thatin England there is one director for 
every 138 miles, while we have in Ireland a director for every 
twenty-nine miles. Is it that things are in such a tanglesome con- 
dition that so many heads are required for unravelment! We 
would be sorry to suppose so, and yet the fact remains. Nor does 
it remain alone. It has standing beside it, as what we deem a very 
lugubrious companion—when the interest of Irish trade transport 
is considered—the fact that the fees for directorial management of 
this gigantic English line costs £8000 a year, while our home lines, 
with their smaller mileage, boast the lavish expenditure of £13,300, 
oe this is rivalry; but if so, it is rivalry put on upside 

own,’ 





NOTES AND MEMORANDA. 


To-morrow is the anniversary of the incorporation of 
the Royal Society in 1662. 


Ir was 150 years last Wednesday since the patent was 
granted for Kay’s celebrated Dutch loom. 


TuHE six healthiest ae in England and Wales last 
week were Portsmouth, Huddersfield, Sunder!and, Birkenhead, 
Norwich, and Hull. 


In Greater London 3788 births and 2075 deaths were 
registered last weck, corresponding to annual rates of 35°8 and 
19°6 per 1000 of the population. 


Tue deaths registered during the week ending April 
14th in twenty-eight great towns of England and Wales cor- 
responded to an annual rate of 21‘9 per 1000 of their aggregate 
population, which is estimated at 9,398,273 persons in the middle 
of this year. 


Herr LecuER has experimented on the much-vexed 
question of the counter-electromotive force of are lamps, and, 
Rep. der Physik, xxiii., he finds that its existence is not proved, 
that the observed difference of potential which is expressed by the 
formula « + b/ varies with temperature, and tbat it is probably due 
to discontinuity in the current. 


AccorDING to experiments mentioned in Indian Engi- 
neering, the tensile strength of a wet rope isonly one-third that of 
the same rope when dry, and a rope saturated with grease or I 
is weaker still, as the lubricant permits the fibres to slip wit 
greater facility. Hemp rope contracts considerably on being wet, 
and a dry rope 25ft. long will shorten to 24ft. on being wetted. 


In London 2831 births and 1692 deaths were registered. 
The births exceeded by 62, while the deaths were 126 below, the 
average numbers. The annual death-rate per 1000 from all causes, 
which had been 20°3 and 19°4 in the two preceding weeks, rose 
again last week to 20°6. During the thirteen weeks of the last 
quarter the death-rate averaged 22-0 per 1000, and was 1°7 below 
men rate in the corresponding periods of the ten years 

878-87. 


Mr. T. Borromiey showed that the temperature of a 
wire conveying electric currents varied with the air pressures 
surrounding it, and that a wire which remained dull at ordi- 
nary gee 2s pressure became incandescent in a moderate 
vacuum. Nature says M. Cailletet has been working in the 
opposite direction. He has shown that a current which would 
fuse a wire under ordinary pressure will scarcely raise it to red- 
ness when the pressure is not sufficiently great. These experiments 
show how essentially free convection as well as radiation is to the 
incandescence of filaments in glow lamps, as well as to the heating 
of conductors. 


Accorvine to Herr C. Reinhardt, the pete of 
phosphorus and manganese in basic pig iron is almost invariably 
greater at the edges of a section than it isin the centre. In the 
case of slowly cooled grey cast iron the quantities of phosphorus 
and manganese vary throughout the mass, but appear to do so 
together. In a mass of the metal, phosphorus is very unevenly 
distributed in the various layers, and its amount appears to be 
greatest at the surface. The same may be said of manganese, and 
with a rapidly cooled sample both metals are found in the largest 
proportion, not only in the surface layer, but upon the whole 
exterior surface of the pig iron. 


Arta recent meeting of the Paris Academy of Sciences, 
a paper was read on results of comparisons of the standard Peru- 
vian unit of measure and the international metre made by M. 
Benoit. From these comparisons, which have been made at the 
International Bureau of Weights and Measures, it appears that 
the Peruvian standard is substantially in the same condition as 
when it was constructed by Langlois in 1735. But it is also made 
evident that the Peruvian arc, measured with this standard, has 
been hitherto incorrectly compared with the other terrestrial arcs. 
In fact, it is somewhat shorter than we supposed, and in a future 
paper the author will point out the consequences to be drawn from 
this error as affecting the form of the globe. 


A STRIKING new experiment, exhibiting the terribly 
explosive nature of chloride of nitrogen, is described by Professor 
Victor Meyer in the current number of the Berichte. A few drops 
of the yellow chloride were prepared in the usual manner by in- 
verting an exceptionally thin flask filled with chlorine gas in a 
leaden dish containing a solution of ammonium chloride. Instead, 
however, of gently agitating the apparatus so as to cause the drops 
to fall into a smaller leaden capsule placed beneath the mouth of 
the flask, they were allowed to float freely upon the surface. The 
whole apparatus was then inclosed in a cover-box fitted with stout- 
plate-glass sides, through the top of which was passed a bent 
pipette, turning up below just under the mouth of the flask and 
connected outside with a dropping funnel containing chloride of 
ammonium solution and a few drops of turpentine. When sufficient 
chloride of nitrogen had collected, the tap of the funnel was care- 
fully turned so as to allow a little turpentine to rise slowly in the 
flask After a moment or two it reached the surface and mingled 
with the chloride of nitrogen, causing a brilliant flash of light and 
aloud explosion, which Professor Meyer likens to a thunder-clap, 
so much more powerful is the detonation in a confined space. The 
tilask, of course, was shattered, not into powder, but into tolerably 
large fragments; the plate-glass box, however, even after many 
repetitions of the experiment, remained intact, a small door on the 
side away from the observers having been left ajar so as to prevent 
any notable increase of pressure. Curiously, Nature says, the 
chloride of nitrogen never entirely exploded; a part remained in 
the distorted leaden dish and maintained an incessant fusillade for 
more than a minute, 


Tue recent improvements in the manufacture of alu- 
minium have reduced its price so considerably that a much larger 
field of usefulness is now open to it. The readiness with which it 
may be cast and chased, its colour and lightness, combined with its 
non-liability to tarnish, indicate a special application in jewellery 
and the manufacture of apparatus. In the market aluminium is to 
be obtained in the form of ingot, sheet, foil, and wire, and alloyed 
in certain definite proportions with copper. The commoner alloys 
are those in which the proportions of aluminium to copper are 
(1), 11 : 90—gold-yellow in colour; (2), 5: 95—resembling 14 carat 
gold; and () 2°> : 97°5—the copper in this case containing also 
silicon, All these bronzes are readily fusible, may be rolled with 
facility, take a high polish, and resist tarnishing ; the No. 3 alloy 
would be a suitable substitute for telegraphic silicon bronze. It is 
possible that many have already experimented in applying alu- 
minium to the arts, and have failed, partly from want of experi- 
ence in manipulating a new material, partly from difficulties in 
casting ; for if melted in a clay crucible, this metal reduces silicon 
from the substance of the pot, becoming itself grey and brittle in 
consequence. Lime crucibles, or clay pots either brasqued or 
lined with well-ignited cryolite alumina, must therefore be used 
for casting aluminium. In-soldering the pure metal, the Journal 
of the Society of Chemical Industry says it is found that the clean 
surfaces rapidly become coated with an almost imperceptible film 
of oxide, which, although protecting them from further oxidation, 
is nevertheless sufficient to prevent their union in the usual way. 
The surfaces to be joined must, therefore, be scraped or scratched 
perfectly bright and be covered with a tilm of paraffin, then a thin 
rolled piece of soldering alloy—-Zn : Sn: Pb = 5:2: 1—is placed on 
each, and each surface is heated separately. The paraftin first 
melts and protects the bright portions from oxidation, then the 
alloy fuses and unites with the aluminium. The overlaid alu- 
minium surfaces may afterwards be soldered as usual, 








MISCELLANEA. 


Tue Royal Agricultural Society of England was esta- 
blished just tifty years ago. 


THE Peninsula has made the voyage from Adelaide in 
662 hours, a distance of 7721 miles, Deducting stops the speed was 
17°5 miles per hour. 


AT a recent meeting of the electrical trade, held at the 
offices of the Anglo-American Brush Electric Light Corporation, it 
was decided to petition in favour of Lord Thurlow’s Bill now before 
the House of Lords to amend the Electric Lighting Act of 1882, 
and the petition has been extensively signed by the principal 
electrical companies and firms, and by gentlemen representing the 
scientific interests of the industry. 


In a report on the trade of Baltimore for 1887, it is 
mentioned that the immigration to Baltimore is curious in the 
distribution of nationalities. The total number of immigrants in 
1887 was 40,273, of which 25,600 were Germans, 3080 Russians, 
2550 Bohemians, 1778 Austrians, 1109 Hungarians, 1662 Swedes, 
1056 English, 300 Irish, 22 Scotch. The sexes were tolerably 
evenly divided, for of the whole 40,273, 21,225 were males, and 
19,048 females. 


Aupany, N.Y., has a bill before the Legislature pro- 
posing considerable changes in its municipal organisation, Among 
other things the bill provides for the appointment of a City Engineer, 
of not less than ten years’ experience as a civil engineer, at a salary 
of 3500 dols. per annum. The deputy City Engineer is to be of 
eight years’ experience and get 1800 dols. per annum, and the assis- 
tant engineer and draughtsman 1300 dols.; leveller, 1100 dols.; rod- 
man, 900 dols., and chainman, 750 dols. per year. 


THE completion of the Kalawewa Tank in Ceylon has 
been celebrated with great pomp and ceremony. Jadian Enyineer- 
ing says :—‘‘ The works call for no observation except that, without 
exception, the spill weir is the finest piece of masonry work ever 
done by the P. W. D. in Ceylon, both as to its design and its 
execution. From an engineering point of view, the work is 
perfectly successful, and is said to have, moreover, one peculiarity 
not possessed by any similar work in the island—it has been finished 
within the estimated cost.” 


A pepuTaTion from the Birmingham Town Council 
waited upon the President of the Board of Trade, on Tuesday, tu 
urge the Government to bring in a Bill authorising the creation of 
canal trusts to which municipalities might subscribe. The 
deputation was introduced by Mr. J. Chamberlain, M.P. Sir 
Michael Hicks-Beach held out little promise of anything being 
done, but promised to re-consider the question upon the receipt 
of further definite details from the Corporation. ‘ But the ques- 
tion will be distinctly raised upon the second reading of the 
Railway Rates Bill by a motion, of which Mr. Philip Stanhope has 
given notice. ' 


WE are authorised to state that the Butterley Coal and 
Iron Company, like most of the large commercial and manufac- 
turing firms of the country, has been registered as a “‘ limited” 
company. There is no intention of changing the present private 
character of the firm, the adoption of limited liability having been 
decided upon solely with a view to simplifying the company’s title 
to real estate, and facilitating the disposal of its shares among the 
present proprietors by will or otherwise. It appears therefore that 
the public will not at present be allowed the opportunity of taking 
shares in this well-known concern, which is within two years of 
celebrating its centenary. 


A FURTHER development of the Canadian Canal system 
is in contemplation, and will be of great importance to Montrea 
and Quebec, At the present time steamers and vessels coming 
from the great lakes with cargoes for the places mentioned have, 
if they draw more than 9ft., to tranship their cargoes at Kingston. 
The proposal is, however, to gradually increase the depth of the 
canals on the St. Lawrence to 14ft. Itis expected that this will 
lead to the diversion of much grain, produce, and other traffic 
which now goes vié New York to the St. Lawrence route, as on the 
completion of the work referred to vessels drawing 14ft. will be able 
to discharge their cargoes at Montreal direct into the great ocean- 
going steamers, 


A SCHEME has been devised by Mr. W. Filliter, of Leeds, 
for a new water supply for Wakefield and neighbourhood. The 
gathering-ground is on the Rishworth Moors, near Halifax, and the 
water is conveyed into a large reservoir at Ringstone, from which 
it is piped to another large reservoir at Ardsley, near Messrs. 
Holiday’s coal working. Some doubts have been expressed as to 
the safety of the Ardsley reservoir, but it has been fairly tested and 
found to be watertight, and as both that reservoir and also the 
other at Ringstone are now full of water, it is expected that the 
new supply will shortly be turned on by Alderman Henry Lee, 
the Mayor, who has been mainly instrumental in securing for the 
town an abundant supply of pure water. 


WE understand that the Junction Ironworks, Newton 
Heath, and plant, which were until recently owned by the Junction 
Ironworks Company, have been purchased by Mr. Samuel Brooks, . 
of the Union Ironworks, West Gorton, who intends to carry them 
on as a branch establishment. The works, which will employ some 
500 hands, were commenced by Messrs. Evan Leigh and Son, the 
late Evan Leigh, author of the well-known work on cotton spinning, 
being the then senior partner. It is the intention of Mr. Brooks 
to utilise the newly-acquired premises principally in the production 
of preparation machinery: from new models, keeping the works at 
West Gorton, where about 1000 hands are at present employed, for 
the making of “ring” spinning, &c., machinery. 


Tue former name of Randallstown, Co. Antrim, was 
Iron-Works, so called from the extensive iron works that were 
carried on there for many years. In 1683, Charles the Second 
granted a charter to the town of Iron-Works, giving it the right to 
return two members to the Irish Parliament, which it continued to 
do until the Union. Iron-Works, now Randalstown, is to-day a 
village of about 800 inhabitants, and would possibly have no exist- 
ence whatever but for the proximity of the extensive bleach-works 
of Messrs. Webb. In connection with the Co. Antrim iron mines 
the Irish Menufacturers’ Journal says, a company bas been formed 
for the purpose of grinding and exporting banxite. The mill is 
worked by water-power, some dams being utilised for that purpose 
that formerly were used by a cotton spinning factory at Ballymore. 
The work has now been going on for some time, and large quanti- 
ties of the bauxite are being exported to Liverpool and to the 
United States. 


Writixe on the Panama Canal to the editor of the 
Scientific American, Mr. A. P. Howard, of Boston, says:—‘‘As our 
papers do not often publish anything but unfavourable information 
regarding the canal, it may surprise your readers to be told that on 
Washington’s birthday there was an opening of the Gatun section, 
and steamers proceeded from tide water to a point beyond Gatun, 
a distance of eleven miles; and by the end of this month the canal - 
will be navigable for fifteen miles—to Bohio—for vessels of 1000¢ons - 
burden. The excavating bas gone on very rapidly of. late,.the + 
excavation for first half of Febrnary being 354,521 cubic metres, 
while the usual amount for a whole month has heretofore averaged... 
about 332,000. The cut for the Chagres River is well under way, 
some 1;800,000'cubic metres of excavation having been made on this 
part of the work alone. The American Contracting and Dredging 
Company are pushing their part of the work very rapidly, and 
between January 15th and February 15th contributed over 3¥0,900 
cubic metres of excavation to the year’s work,” 
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LIGHT LOCOMOTIVE, CAVAN, LEITRIM, AND ROSCOMMON RAILWAY. 


MESSRS. R. STEPHENSON AND CO., NEWCASTLE-ON-TYNE, ENGINEERS. 


| 
i 


THE CAVAN, LEITRIM, AND ROSCOMMON 
LIGHT RAILWAY AND TRAMWAY. 





THE lines of the Cavan, Leitrim, and Roscommon Railway 
and Tramway Company form an important link in Ireland 
between the prosperous North and the West of Ireland.. They 
have been constructed under the Act passed in 1883 for Ireland, 
by which the capital is guaranteed 5 per cent. by the district 
benefitted, the Government bearing one-half the loss—if any— 
so far as 2 per cent. 

This railway forms one of the best specimens of the working 
of that beneficial Act, which would, doubtless, have eventuated 
in the construction of many subsidiary lines, as well as lines 
through districts which would never have been otherwise 
supplied but that the agitation through the country, and the 
fear of some severance of the union with England, has stopped 
the investment of capital entirely in Ireland at present. 


The engineers of these lines are Mr. James Barton, B.A., and | 


M.LC.E., and Mr. J. Ormsby Lawder, M.I.C.E. 


The lines are constructed upon a 3ft. gauge, Government | 
having indicated that their assistance would only be given to | 


lines on that gauge in general; and the result has justified this 
decision, for the traffic is so small upon most of the lines thus 
constructed that there can be no reasonable hope of ultimate 
remuneration upon anything but a very small capital. 

The Cavan, Leitrim, and Roscommon Light Railway and 
Tramway Company’s line starts from Belturbet, Co. Cavan, 
from the station of the Great Northern Railway, and runs 
through Ballyconnell and near Bawnboy to Ballinamore, Mohill, 
and Dromod, where it meets the Midland Great Western Rail- 
way of Ireland. So far it is a light railway, that is to say an 
ordinary railway; but, under the Act, bound not to have more 
than eight tons on any pair of wheels. This makes it possible 
to have a light permanent way, which in this case is a steel flat- 
foot rail 45 lb. to the yard, with Ibbotson’s sheaths, and outside 
fish-plates and tap-nut steel bolts and creosoted redwood 
sleepers. 

The works are constructed with the minimum of expenditure 
which is consistent with permanence—gradients up to 1 in 40 
on the railway, 1 in 30 on the tramway, curves at stations and 
on tramway of 250ft. radius, and on railway the minimum—at 
speed—is 500ft. radius. The bridges are all of stone or iron, 
and the stations are of a thoroughly substantial construction 


and neat, but without ornamentation, and the total cost of the | 
main line above described, which is thirty-four miles long, will | 
be covered by £4600 per mile, including preliminary expenses, | 
stations, rolling stock, and fitting shop and machinery for | 
repairs. There isa branch of fourteen and a-half miles from | 
Ballinamore to Drumshambo and Arigua. At the latter place | 


some coal and iron mines are being opened up. This branch is 
for the greater part of its length on the public road, and, so far 


as it is sv, is raised generally a little above it, so that the ordi- | 
nary traffic cannot interfere with it, sufficient width being | 


always left for road traffic. This branch, with rolling stock, will 
be completed for about £3100 per mile. We hope to give here- 
after some of the details of the works of these economical lines. 

Above and on page 322 we give illustrations of the engines 
designed and built by Messrs. Robert Stephenson and Co., New- 
castle-on-Tyne, for the company, to fulfil the following condi- 
tions, which, among others, were specified by the engineers of 
the line :—Eight engines to be supplied, four for the railway 
portion of the line, and four capable of working the ordinary 
trains on the railway, but also to work the tramway along the 
public roads, with condensing arrangement and machinery 
covered in below. All the engines to have horizontal tubular 
boilers, but designed so as not to be affected by inclines of 1 in 
30. The weight on each coupled wheel, when the engine is 
fully loaded, to be as nearly as possible—but not over—four tons. 
The engines are to be six-wheeled four coupled, and the un- 
coupled wheels to have a radial motion ; or eight-wheeled four 
coupled, and four on bogie frame, and such as to admit of the 
engine pessing freely round a curve of 250ft. radius, said motion 
to be prdperly controlled. The engines to be capable of taking, 
where adhesion is good, a train of 100 tons of ordinary wagons 
and carriages at the rate of tev miles per hour up a continuous 
inclige of 1 in 40 for one-third of a mile, with curves of 10 
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l and upon gradients of 1 in 30, which occur commonly for one- 
third of a mile or less on the tramway portion of the line. 

| The tramway engines are to be able to take behind them 

| trains of 80 tons upon curves of 250ft. radius at tive miles an 
hour, and otherwise to perform the duty specified for the rail- 
way engines; the working boiler pressure not to exceed 150 Ib. 
per square inch. Water tanks and coal bunkers to be sufficient 
for a line on which the coaling and watering stations are at 
intervals of eighteen miles. The engines to be fitted with an 
automatic brake in addition to hand brake. The extreme 
width of the engine not to exceed 7ft. The engines to have a 
speed indicator, sandbox, whistle, and all the usual appliances of 
best class of railway and tramway engines, excepting governor 
on the tramway engines. 
way engines in an effective way for the condensation or other- 
wise rendering invisible, as far as necessary, of the escape steam, 


and there must not be audible noise of the escape of exhaust | 


steam, nor of any machinery heard when the engine is standing 


densation will not be so great as on ordinary tramway engines, 
as the line runs partly along the road and partly through the 
country, and in the latter case is similar to an ordinary railway ; 


| but the engines should be able to work their trains for four | 


miles along the road occasionally without showing steam to any 
serious extent. At intervals of four miles the line leaves the 


road for half a mile or more, and at these places the exhaust | 
may be turned up the chimney. All machinery and fire to be | 
boxed in to within 4in. of the rail level in the tramway engines. 


The boxing in arrangements are shown above. 


The engines have now been running some time, the conditions | 
named being satisfactorily carried out. Below we give a list | 


of principal dimensions. 
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Heating surface in tubes 
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o- =e total 
Area of fire grate 
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Working pressure oe 
Weight of enginecmpty .. .. .. 
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500 square fect. 

48 square feet. 
548 square feet. 

9 square feet. 

600 gallons. 
40 cubic feet. 
150 1b. per sq. inch. 
20 tons. 
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MESSRS. MARION AND CO.’S PHOTOGRAPHIC 
WORKS. 
No, I. 

Tur firm of Messrs. Marion and Co., of Soho-square, London, 
and of Paris, was established between forty and fifty years ago, 

, and is now, if not the largest, at least one of the largest houses 
| in the world for the supply of all articles in general demand by 
| photographers, It was founded by the late Auguste Marion, 
| of Paris, who was one of the earliest manufacturersof albumenised 


paper,and a pioneer in photographic industry. The London house | 
was originally started as an outlet for the articles manufactured | 


| by the Paris establishment, but has grown until some of the indus- 


| trial operations connected with the firm are now carried on in this | 
| country under the direction of three of the partners, Mr. George | 


| Bishop, Mr. Frank Bishop,and Mr. John P. Kirk. M.Léon Marion, 


| the son of the founder, resides in Paris, and conducts the French | 
| house. Messrs. Marion and Co. are also photographic art pub- | 
| lishers ; they were the first to popularise cartes de visite by issuing | 


| in that form the portraits of popular celebrities for sale, and the 

| demand was so great that in i862 it could not be met; before 
they did this cartes de visite were confined to private life. 

| Quite recently Messrs. Marion and Company began on their 


Provision is to be made on the tram- | 


or in motion on the public roads. The extent of necessary con- | 
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the perfection of a picture. Their works for the purpose at 
Southgate were erected in the summer of 1886, and were 
designed throughout by Mr. Alexander Cowan. Buildings of 
this kind have to be specially constructed because of some of the 
operations have to be carried on in the absence of daylight, and 
in that kind of non-actinic illumination which dves not act 
upon the particular description of sensitive photographic com- 
pound manipulated, Glass and other materials have therefore 
to pass from light to dark rooms through double doors or double 
sliding cupboards made for the purpose, and the workshops 
have to be so placed in relation to each other that the amount 
of lifting and the distance of carriage of material shall be 
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reduced toa minimum. Moreover, the final drying of sensitive 
photographic plates takes place in absolute darkness. 

| _ Fig. 1 isa ground plan of the chief portion of the works. In 
this cut A is the manager's private office, B the counting-house, 
C the manager’s laboratory, and D his dark room for private 
experiments, which can thus be conducted without interfering 
with the regular work of the establishment. E is the carpenter's 
shop and packing room, F the albumen preparation room, G 
the engine-room with its two doors ; the position of the engine 
is marked at H. The main building is entered through the 
door K; the passage L is used for the storage of glass, and has 


Fig. 2 
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openings in the wall on one side to permit the passage of glass 
into the cleaningroom M; this room is illuminated by daylight. 
The plates, after being cleaned, pass into the coating rooms N 
| and O, into which daylight is never admitted ; the coating 
machine is in the room N, and three hand coating tables in the 
room O ; both these rooms are illuminated by non-actinic light. 
| The walls of N and O are of brick, to keep these interior 
| rooms as cool as possible in hot weather, for the making of 
photographic plates is more difficult in the summer time, 
| because the high temperature tends to prevent the rapid setting 
, of the gelatine emulsion upon them. At the end of these rooms 
| and communicating with both is the lift P, by which the 
| coated plates are carried to the drying rooms above, which there 

cover the entire area of the main-building ; they consigt of two 


chains radius, and to start upon said incline with same, and | own account to manufacture sensitive photographic plates by | rooms measuring 60ft. by 30ft., and are each S0ft. high at the 
highest part in the centre of the building; these rooms are 
necessarily keptin absolute darkness, except while the plates are 


upon a gradient of 1 in 50 or other better grades, to take the 


same train at twenty-five miles per hour regularly and safely, | single minute air bubb 


| machinery, apd the gesagt are exceedingly delicate, for a 
e or speck of dust on a plate may mar | 
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being stored therein or removed therefrom, and on such | 


occasions non-actinic light is used. After the plates are dry, 
they come down the lift Q, into the cutting and packing room 
R, which is illuminated by non-actinic light. In the drying 
yooms the batches of plates are placed one after the other on 
tram lines at one end of the room, and are gradually pushed to 
the other end of the building, so that the first batches 
coated are the first to be ready to be taken off when 
dry, and to be sent down the lift Q. The plates 
in R, when sufficiently packed to be safe from the 
action of daylight, are passed through specially constructed 
openings into the outside packing room §, where they are 
labelled. The chemicals are kept in the room T, where they are 
weighed and measured ready for the making of the photographic 
emulsion in the room U, The next room V is for washing small 
experimental batches of emulsion, and W is the large washing 
room. The emulsion is then taken into the passage X commu- 
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| any plate within its capacity, and it is especially useful in dimly 
| lighted rooms, It consists of four rods pivotted together at the 
corners and swinging on two 
centres, so that in the first 
position it is truly square, and 
in other positions of rhomboid 
form, the two outer bars ap- 
proaching each other like 
those of a parallel ruler. The 
hinge flap comes down on the 
exact centre of the plate, 
minus the thickness of the 
block holding the diamond. 
By this appliance plates 
can be cut in either direction. Fig. 3 represents a similar 
arrangement for cutting a number of very small plates 
out of one large one; in this the hinge flap is made in the 


Fig. 3 
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Fig 4.—COWAN’S PLATE-WARMING MACHINE 


nicating with the two coating rooms. A centrifugal machine in 


the room Y is used for extracting silver residues from waste | 
materials, also for freeing the emulsion from all soluble salts. 
Washing and cleaning in general go on in the room Z. 

The glass for machine coating is cut to standard sizes at the 
starting, instead of being coated in large sheets and cut after- 
The dis- 


wards, a practice somewhat common in this industry. 
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Fig. 8.—CADETT'S 


advantage of the ordinary plan is that minute fragments of glass 
are liable to settle upon ie sensitive film and to cause spots 
and scratches during the packing operations; any defect of this 
kind renders a plate worthless to the photographer. When any 
breakages take place in the cutting it is best that they should 
occur at the outset, and not after the plate has been coated 
with emulsion. The cutting when necessary is effected by the 
aid of a “cutting board,” Fig. 2, invented by Mr. Cowan, and 
now largely in use in the photographic world. This appliance 
is used to divide into two equal parts, with absolute exactness, 
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|form of a gridiron, and the bars are spaced at accurate 
distances, according to the size of the plate to be cut, so that a 
plate 10in. square, receiving four cuts in each direction, will be 
divided into twenty-five small plates. 

Before being cleaned all sharp edges are roughly taken off 
those plates intended for machine coating by girls, who rub the 
edges and corners of the plates upon a stone ; the plates are 
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COATING MACHINE, 


then cleaned by any suitable method in use among photographers. 
The plates, now ready for the coating room, have to be warmed 
to the temperature of the emulsion, say, from 80 deg. F. to 
100 deg. F., before they pass to the coating machine, the inventor 
,; of which, Mr. Cadett, having come to the conclusion that if 
| the plates are not of the proper temperature, the coating given 
will be uneven over various parts of the surface. The plate- 
warming machine is represented in Fig. 4; it was designed 
by Mr. A. Cowan, and made by his son, Mr. A. R. Cowan. It 
consists of a trough 7ft. long by 3in. deep, forming a flat tank, 
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through which hot water passes by means of the circulating 
system shown in the engraving. To facilitate the travelling of 
the glass plates without friction the top of the tank is a sheet 
of plate glass bedded on a sand bath. An assistant at one end 
places the glasses one after the other on the warm glass slab, and 
by means of a movable slide pushes them one at a time under 
the cover, which cover is represented raised in the engraving to 
show the interior of the machine. After having put one glass 


Fig. 5 
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plate on the slide, another cannot be added until the man inthe 
dark room at the other end of the slide has taken off the 
farthest warmed plate, because the slide has a reciprocating 
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Fig. 7.—GENERAL VIEW OF CADETT’S COATING MACHINE. 


movement. This heating apparatus is built at right angles to the 
coating machine in the next room, in order to be conveniently 
placed in the present building; but it is intended in future to 


Fig. 6 





use it as a part of the coating machine itself, and to drive it at 
the same speed and with the same gearing, so that the cold 
plates will be put on by hand at one end, get warmed as 
they pass into the dark room, at the other end of which they 
will be delivered by the machine in coated condition. Under- 
neath the heating table is a copper bviler, with its Bunsen’s 
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burner of three concentric rings to get up the temperature 


quickly, and to give the power of keeping the water under the | 


heating slab at a definite temperature, as indicated by a 
thermometer. The cold water tank of the system is represented 
against the wall in the cut. , 

Fig. 5 represents the hot water circulating system outside the 
coating-rooms for keeping the gelatine emulsions in these dimly 
lighted regions at a given temperature, without liberating the 
products of combustion where the emulsion is manipulated. 
The temperature is regulated automatically. It will be noticed 
where the pipes enter the two coating-rooms, and Fig. 6 shows 
the copper inside one of them heated by the apparatus just de- 
scribed. 
warm water, and the copper itself is jacketed and connected 
with the hot water pipes, so forms part of the circulating 
system. 

” Fig. 7 is a general view of the coating machine recently in- 
vented by Mr. Cadett, of the Greville Works, Ashtead, Surrey. 
The plates warmed in the light room, as already described, are 
delivered near the end of the coating table, where they are 
picked off a gridiron-like platform represented on the right-hand 
side of the cut, and are placed by an assistant one by one upon 
the parallel gauges shown at the beginning of the machine 
proper; they are then carried on endless cords under the coating 
trough described farther on. After taey have been coated they 
are carried onwards upon a series of four broad endless bands of 
absorbent cotton—-Turkish towelling answers well — and this 














The emulsion vessel in the copper is surrounded by | 


| were not the emulsion so fluid as to flow over the cut-like lines 
| made and close them up. 

The silver cylinder to a certain extent overcomes the effects 
| of irregularities in the glass plates, for the cylinder is jointed 
somewhat in the cup-and-ball fashion, and is made in two or 
more parts, which parts are held together by lengths of india- 
rubber, 

The arrangement is shown in section in Fig 9, in which A is 
the hot water jacket of the emulsion vessel; B, the crank 
driving the pumps; C, a pump with piston in position; D, 
delivery tube of the pump; E, the silver guide-plate to conduct 
the emulsion down to the glass; F, the spreading cylinder; G, 
the cords regulating the distance of the cylinder from the glass 
plates; H, soft camel’s hair brush; K, friction roller; L LL, 
three plates passing under the emulsion tank; M, knife-edged 
wheels in the hot water tank N; the “ plucking roller” P has a 
| hot water tank of its own, and travels at slightly greater speed 

than the other rollers; R is the beginning of the cooling 
bands; T the driving cords; aud W a level of the 
emulsion in the trough. _Y, represents one of the bucket  pis- 
tons of the pumps, detached. The construction of the crank 
itself is such that by adjustment of the connecting-rods, more 
or less emulsion may be put upon the plates; Mr. Cowan, how- 
ever, intends to adjust the pumps once for all, and to regulate 
the amount of emulsion delivered upon the plates by means of 
driving-wheels of different diameters upon the cranks. 

Fig. 10 is a section of the hollow spreading-cylinder, made of 
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Fig. 9 


cotton is kept constantly soaked with cold water, which flows 
over sheets of accurately levelled plate glass below and in contact 
with the towelling; the backs of the plates being thus kept in 
contact with fresh cold water, the emulsion upon them is soon 
cooled down and is firmly set by the time the plates have reached 
the end of the series of four wet tables. They are then received 
upon one over which dry towelling travels, which absorbs most 
of the moisture which may be clinging to the backs of the plates ; 
very little wet comes off the backs, so that during a day’s work 
it is not necessary to adopt special means to re-dry this last 


endless band. What are technically known as “ whole plates,” | 


which are 8}in. by 64in., are placed touching each other end to 
end as they enter the machine, and they travel through it at the 
rate of 720 per hour ; smaller sizes are coated in proportion, the 
smaller the plates the larger is the number coated in a given 
time. The smaller plates pass through the machine in two 
parallel rows, instead of in a single row, so that quarter plates 
4}in. by 3}in. are delivered at the end of the machine at the 
rate of 2800 per hour, keeping two attendants well employed in 
picking them up and placing them in racks as quickly as they 
can do the work. The double row of cords for carrying two 
lines of small plates through the machine is represented in the 
engraving. Although the plates touch each other at their edges 
on entering the machine they are separated from each other by 
short intervals after being coated; this is effected by differential 


gearing. The water flowing over the tables for cooling the | 


plates is caught in receptacles below and carried away by pipes. 
Between each of the tables is a little roller to enable small plates 
to travel without tilting over the necessary gap between each 
pair of bands. 

-The feeding trough of Cadett’s machine is represented in 
Fig. 8. The plates cleaned, as already described, are carried 
upon the cords under a brass roller, the weight of which causes 
sufficient friction to keep the plates from tilting; they next pass 
under a soft camel’s hair brush to remove anything in the shape 
of dust or grit, and are then coated. They afterwards pass over 
a series of accurately levelled wheels running in a tank of water 
kept exact by an automatic regulator at a temperature of 
from 80 deg. Fah. to 100 deg. Fah., by means of a small hot 
water circulating system. The emulsion trough is jacketted with 
hot water at a constant temperature. This trough is silver- 
plated inside, because most metals in common use would spoil 
the emulsion by chemical action. 
somewhat tapers towards the bottom, and contains the series of 
silver pumps shown in the cut; the whole of this series of 
pumps is connected with one long adjustable crank when plates 


of the largest size have to be coated; when coating plates of | 


smaller sizes some of the pumps are detached. A chief object 
of the machine is to deliver a carefully measured quantity of 
emulsion upon each plate, and this is done by means of pumps, 
in order that the quantity of emulsion delivered shall not be 


affected by changes in the level of the emulsion in the | 


trough; the quantity delivered is thus independent of varia- 
tions due to gravity or to the speed of the machine. 
These pumps draw the emulsion from a sufficient depth 
in the trough to avoid danger from the presence of air 
bubbles, and the bottom of the trough is so shaped that should 
by chance any sedimentary matter be present, it has a tendency 
to travel downwards, away from the bottoms of the pumps. 
There is a steady flow of emulsion from the pumps to the de- 
livery pipes, then it passes down a guide plate of the exact width 
of the plate to be coated. _ Immediately in front of the guide 
plate is a fixed silver cylinder, kept out of contact with the 
plate by the thickness of a piece of fine and very hard hempen 
cord, which can be renewed from time to time. These cords 
keep the cylinder from scraping the emulsion off the plate, and 
they help to distribute it in an even layer. There would be 
two lines upon each plate where it is touched by the cords, 


The trough is 16in. long; it | 


sheet silver as thin as paper, so that its weight is light. For 
coating large plates it is divided in the centre, so as ‘to adapt 
itself somewhat to irregularities in the surface of each plate; in 
this case it is supported by a third and central thread as repre- 


| | | 
| Sa 
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Fig. 10 
sented in the cut, otherwise the cylinder would touch the centre 
of the plate. Its two halves are held together by a slip of india- 
rubber. 








THE ARCHITECTS REGISTRATION BILL. 





Tuis Bill, to which we referred at length in our last impression, 
met with its well-deserved fate on Tuesday evening last. The 
following is a brief report of the proceedings in the House of 
Commons, from which it will be seen that those in favour of the 
Bill were only so in consequence of their utter ignorance of the 
subject with which they were dealing. 

Colonel Duncan, in moving the second reading of this Bill, said 
that its object was to insure to the public the means of distinguish- 
ing between men who had been trained to the profession of archi- 
tects, civil engineers, or surveyors, and those who had not received 
such training. The objections which had been made to this Bill 
really answered one another, and were for the most part matters 
of detail which could be met in Committee. There were eminent 
bodies in this country which were fitted for conducting, under the 
Privy Council, examination into the capabilities of persons for these 
professions, At present there was no compulsory power existing in 
those bodies, and this Bill proposed to give them a compulsory 
power of examination. It was very necessary that sanitary 
questions should be properly treated, and they could not be 
properly treated by incapable men. 

Sir W. Foster said that this question was one which required much 
more mature consideration. He quite agreed that there was 
a crying necessity that some steps should be taken to make archi- 
tects better acquainted with sanitary matters, but he did not see 
how this Bill would effect that object. 

Mr. Gill = gee the Bill. 

Mr. Murphy held that this was really an enfranchising rather 
than a disfranchising Bill. The objections to it came chiefly from 
| three of the most exclusive bodies in London, and it was to put an 
| end to the close borough of these societies that this Bill was 
designed. He hoped, therefore, that the House would read jit a 
second time. 

Mr. Hunter said that no adequate reason had been brought 
| forward for a measure which must operate harshly and severely on 
| a large class of persons. 

The Attorney-General thought that anybody acquainted with 
| the professions irtended to come within the scope of this Bill must 
| feel that it was an unnecessary measure-—(hear, hear)—which must 
| impose unnecessary restrictions, and which did not meet the diffi- 
| culties referred to by the hon. and gallant member who had moved 
| its second reading. When the House considered what had been 

done by civil engineers during the last fifty years, he thought it 

would be impossible to say that there was any defect in the way in 

which their duties had been performed. It was a monstrous thing 
| to propose that the members of the Institute of Civil Engineers 
should not be allowed to call themselves civil engineers unless they 
were registered under the provisions of the Bill. Again, the history 
of architecture during the last thirty or forty years had been 
| enormously improved, and he submitted that gentlemen who were 
| inclined to support this Bill should show how the present system 
| had failed. ith regard to the profession of surveyors, for the 
| last thirty or forty years examinations had been held for the pur- 
peel giving them diplomas in surveying, sanitation, and so on. 
' Having had a large acquaintance with members of the professions 
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concerned, having carefully considered the Bill, and not being 
influenced by anything except his own knowledge, he thought this 
was a measure which the House ought not to pass without being 
informed of the evils which it was intended to remedy. 

Mr. Brunner said he could not support the Bill, because it 
afforded no guarantee for a thorough education, 

Mr, Giles said he appealed to the House, as an engineer, whether 
members of the professions, after the stupendous works they had 
done all over the world, ought to be put in the position which the 
Bill proposed, The three leading institutes of engineers, architects, 
and surveyors had all petitioned aguinst the Bill. The promoters, 
indeed, were particularly patronising, because they told them in 
the Bill that the charter of the Institution of Engineers, which was 
sixty years old, was confirmed. The engineers were very much 
obliged to those gentlemen, but they did not want the irre- 
sponsible authors of the Bill to confirm a charter which they had 
enjoyed for so many years. Engineers had done more than any 
other men to increase the civilisation of the world, Stephenson, 
Brunel, and Siemens had done works to justify their greatness, 
Those works spoke for themselves, and he hoped the House would 
reject the Bill. 

Mr. Isaacs said that his hon. friend who had moved the rejection 
of the Bill might be an eminent authority on guns large and small, 
upon guns rifled or smooth, upon guns fired from the breech or 
the muzzle—(laughter)—but he was notan authority upon thesubject 
with which he had associated his name. There was an opinion 
abroad that the architect of the present day was not up to the 
requirements of house sanitation, But on behalf of his profession 
he would say that it was not the architect the public had to guard 
against, but the jerry-builder, and if this Bill were passed to- 
morrow they would have to guard against him. He Goad the 
House would reject the Bill. 

Mr. Beadel said that this Bill had been brought in for the pur- 
pose of attacking the Surveyors’ Institution, which was incor- 
ee by Royal Charter, the Institution of Engineers, and the 

nstitution of British Architects. He thought that the House 
would be very careful how it passed the second reading of a Bill 
which would enable men who had not passed through the necessary 
ordeal in order to get the stamp and mark of ability upon them to 
put a brass plate upon their doors and style themselves as engi- 
neers, architects, or surveyors, The hon. and gallant gentleman 
who moved the second reading would no doubt be the first to con- 
demn a measure of this kind affecting his own profession. When 
it was considered that the members of the institutions attacked 
numbered 10,000, and that pressure had been brought upon many 
of them to sign the petitions which had been presented in favour of 
the Bill, he thought that the House would hesitate before passing 
the Bill. To pass the Bill would be to throw odium upon institu 
tions which had stood the test of time. Did any one suppose that 
by giving a man the opportunity of describing himself upon his 
brass plate as a registered member he was a man capable of hold- 
ing a position in any one of the three societies he had mentioned ‘ 
He protested against the — to give to men who were not 
entitled to it the stamp of ability which others had gained by their 
exertions and industry. 

Sir L. Playfair said that the Bill was drawn exactly according to 
the Act which he had the honour of passing through the House in 
relation to the medical profession when the Liberals were last in 
power. But the House should recollect the circumstances under 
which that Bill was passed. The medical profession was a homo- 
geneous profession so far as regarded the subjects which it had to 
undertake. It was not easy to reform the medical profession 
(laughter and cheers)—and it was orly after great care and con- 
sultation with all the examining bodies and the practitioners that 
he was able to get sufficient support to pass such an Act. The Bill 
now before the House was framed on exactly the same principle 
—that was to say, there were certain qualified bodies who were 
to go upon tho general council. Then there were to be certain repre- 
sentative members elected for the three parts of the kingdom. But 
who were the representatives in this case ? There were no regularly 
qualied and registered people who could become representatives 
at the present moment. They were to be constituted by the Bill. 
In the case of the medical profession the practitioners had been 
registered for many years and they could properly become repre- 
sentatives ; they were the constituency. But here it was proposed 
by the Bill to create a constituency, and a constituency, too, which 
was very unwilling to be created. The architects and engineers 
and surveyors were not at present identical, and the House could 
not in justice pass a Bill which met with so much opposition as this 
Bill did, and which was not founded upon the same conditions 
which enabled the House to pass the Bill relating to the medical 
profession. 

Colonel Duncan said he had a word to say which would shorten 
the discussion on the Bill, They had gained a great deal by having 
that public debate. 

The Speaker pointed out that the hon. and gallant member had 
no right of reply. 

Colonel Duncan asked leave to withdraw the motion. 

The motion was then by leave withdrawn, 








LEEDS ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN. 
—The annual general meeting of this society, for the election of 
officers, was held at the Wheat Sheaf Hotel on Thursday, the 12th 
inst. After a vote of thanks to the retiring officers, the following 
gentlemen were elected to fill the various offices for the ensuing 
year:—Mr. J. C. Moorhouse, president; Mr. T. Craister, vice-pre- 
sident; Mr. Cryer, treasurer; Mr. Jno. F. Elsworth, hon. secre- 
tary; Mr. Richardson, librarian; Messrs. J. Yates, A. Towler, R. 
ew J. H. Briggs to the committee; and Mr. J. A. Tempest, 
auditor. 

UNIVERSITY COLLEGE, Bristor.—The college re-opens on April 
25th. The work in the engineering department during the coming 
term will be largely of a special character. Professor Ryan will 
lecture on civil engineering, mining engineering, and electrical 
engineering. The last-named course will comprise electric light- 
ing, dyramo-electric hi and tra ission of power, Civil 
engineering students will attend Professor Lloyd Morgan’s practi- 





cal geology classes in the field, and Mr. Selman’s outdoor exercises 


in surveying. Electrical engineers and others will occupy them- 
selves in the chemical, physical, and engineering laboratories of 
the college. 

THE LiverPoon ENGINEERING SocreTy.—The usual fortnightly 
meeting of the Liverpool Engineering Society was held at the Royal 
Institution, Colquitt-street, on Monday, Mr. Charles H. Darbishire, 
Assoc. M. Inst. C.E., president, in the chair, when a paper on 
‘*Steam Boiler Explosions” was read by Mr. John J. Wotuee, 
M. Inst. C.E., and discussed by the members, The paper com- 
menced by stating that the average number of steam boiler explo- 
sions during the last twenty-five years was about fifty-six per 
annum, the average loss of life amounting to about seventy per 
annum; and although the number of explosions was very great, 
and the loss of life to be deplored, the actual percentage of explo- 
sions to boilers at work was very small, being at the rate of one 
explosion to every 2500 boilers at work. Owing to the good work 
of the different boiler associations, and to the immense improve- 
ment in the design and construction of boilers, this percentage had 
now been reduced to less than one in 6000. The paper then 
described in detail the various causes of boiler explosions, under 
the following heads: (1) bad material ; (2) defective design, in- 
cluding the mountings and fittings; (3) bad workmanship; (4) care- 
less and improper working ; (5) neglect of periodical inspection ; 
(6) bad maintenance. The paper then described some interest- 
ing physical phenomena, which had given rise to a novel theory of 
boiler explosions, and after discussing the question of simultaneous 
boiler explosions, concluded with a brief review of the existing and 
proposed legislation on the subject. The paper was illustrated by 
numerous wall diagrams. As several members desired to take part 
in the debate the discussion was adjourned. 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 





CERTIFICATES FOR ENGINEMEN, 


Sir,—-In reply to Mr. Stretton’s letter in your issue of the 30th 
ult., which did not come under my notice until to-day, I beg leave 
to state that to expect a locomotive engineman in an ordinary 
examination to explain or work out questions with the aid of 
algebraical formule would be perfectly absurd, and that the idea of 
euch a course of examination has no existence except in the regions 
of the imagination. 

That algebraical formul are as easy to some self-taught engine- 
men as simple arithmetic, is as true as that some enginemen can 
turn their hand to play a pianoforte, or preside at the organ of the 
parish church on Sunday. It must not be thought there is no 
talent amongst our enginemen because some men object to a mental 
condition built up by self-sacrifice and a determination to advance 
from better to better, raising the pyramid of intellectual possession 
as opportunity presents itself. And to refuse such men an oppor- 
tunity of exhibiting their attainments in the higher branches of 
physical and mathematical science would be doing them an in- 
justice, besides setting up such a precedent as does not appear 
natural or consistent in connection with an examination, 

An earnest man will naturally seek access to the deepest truths; 
and having attained to right conclusions, he will claim equality 
with those who, by dint of effort and industry, stand in the front 
rank of the profession; and it is obvious to this man should be 
viven that which is his due, or else send him away disgusted with 
an ordinary examination. ‘To the veterans in the service I take it 
that to them there will be granted certificates of service, the same 
as was done in the marine service. Of course some enginemen will 
oppose the Act, as it is their interest to do so, because their intel- 
lectual faculty is narrowed almost to a point, and limited to a 
scanty number of ideas. There are also the timid ones, who have 
such a modest opinion of their own abilities and attainments as to 
think they could not pass an examination, while, at the same time, 
they are as full of the requisite matter as an egg is full of meat. 

The next point in Mr. Stretton’s letter is directed to the question 
whether certificates will be of any value. This is to me like asking 
if a sovereign is any good to a man who is in want of that coin. 
You give it to him, and he may lay it out on a dog, or he may ex- 
pend it in purchasing a small library, which shall be to him worth 
hundreds of pounds, 

The object of granting certificates is noble; but it will depend 
upon the man himself as to whether he turns it to a noble account. 
The idea inseparably associated with a certificate is talent, trans- 
formed into a symbol which a man can carry in his pocket or hang 
up in his house, 

This certificate is symbolical of his mental condition, and it in- 
creases his power and position amongst his fellows; which manual 
labour, such as opening and shutting a regulator for so much 
‘*siller’ per week, does not, and cannot, do in the present state of 
society. It is universally acknowledged, as it is found in the 
natural desire of mankind, that the produce of a cultivated mind 
shall have pre-eminence over every other attainment, whether it is 
muscular strength or endurance of limb; and the selection can 
be only accounted for as the result of an advanced state ef civilisa- 
tion. One cannot speak of intellectual attainment without its 
being associated with the idea of self-culture, and even refine- 
ment. 

It is allowed on all hands that our marine engineers have a tone 
in which land engineers are deficient. It may be said that the 
former have a more liberal education than the latter, and conse- 
quently a greater degree of gentility is affixed to their character ; 
but until | have proofs to the contrary, I maintain that the distin- 
guishing marks mentioned, so conspicuous in the marine engineer, 
are due to the salutary intluence of an examination, to the means 
employed to secure the certificate, and to the superiority which 
knowledge confers. Locomotive drivers know that the office of 
foremanship is frequently relegated to a clerk who knows no more 
about a locomotive than a cow; but he has got what they have 
not—namely, the credit for the possession of a modicum of intelli- 
yvence. Many a driver has the same qualification for such office, 
but he gets no credit for it; and I contend that a certificate 
will place the ball at his feet, so that in the future he may take the 
lead, instead of being a serf to one who is his inferior, Are we 
justitied to look on the present state of things—so low—and leave 
it! No; we want to see the service raised, and unless some better 
plan is adopted it will remain as it is. 

It is not the want of merit on the part of the men that is sought 
to be supplemented by a certificate, as its justice is self-evident. 
It is intended to mark an improvement in keeping with the pro- 
gress of the locomotive and the times, and to crown half-a-century 
of driving, in which there has been great and valuable services 
rendered to the State, in return for which, up to the present, there 
is only a heap of oily clothes and a little ‘‘siller.” 

A great and mighty nation like this should look after its en- 
gineers, and put vitality into the service, and leave the result to 
work out its conquests, I could say much more to illustrate the 
value of a certificate, but I am afraid to do so, for fear of occupy- 
ing too much space, MICHAEL REYNOLDs, 

Standeford, Wolverhampton, April 10th. 





FORCED DRAUGHT, 


Srr,—-I have been much interested in the various papers which 
have appeared in your valuable journal on the subject of forced 
draught, and I confess that the arguments of its advocates have 
not impressed me much, Every one will grant at once that it is 
beyond dispute that as a means of developing a large number of 
indicated horse-power forced draught must be considered a success, 
but I fear that it will require harder facts than Mr. Fothergill 
advances in yours of the 6th inst. to convince the mercantile marine 
that there is economy in the system. Mr. Soper, in the same issue, 
confines himself to a bare statement that the economy will be 
greater than when trusting to the natural funnel draught. 
Secondly, it has not been satisfactorily proved that forced draught 
does not mean forced boilers. Reasoning by analogy, any marine 
engineer of experience will be cautious in giving the engineers the 
power to raise the temperature of combustion to a dangerous 
height ; many of us know to their cost that nutted stays, tube ends, 
and rivet seams will not stand a high temperature, as many double- 
ended, single combustion chamber boilers have proved; a familiar 
instance is a patch in a furnace crown. In Germany this tempera- 
ture is designated as “stichflamme,” let us say “ piercing flame.” 
There is a want of candour apparent in all these pleas for forced 
draught. Mr. Soper tells us that the Satellite has been in com- 
mission since 1883, and that her boilers are in quite as good con- 
dition as those of the other vessels of the class, and that they have 
been carefully examined, drilled, and water tested. This state- 
ment is to the mercantile mind unsatisfactory for the following 
reasons—first, what amount of service is represented by the vessel 
being in commission from 1883 till now--i.e., reasonable hard work 
with forced draught; secondly, what minor repairs have these 
boilers undergone in that time? I have no wish to disparage the 
Admiralty practice, but I take it that Mr. Soper is writing for the 
merchant Navy, as it would be time wasted to advocate a system 
for the benefit of the Royal Navy when forced daught is a fait 
accompli, 

It is to be regretted that such unsatisfactory results are so lightly 
glided over as the first début of forced draught in torpedo boat 
boilers, and if all tales be true, even the first boilers of the Poly- 
phemus, _Is it too much to ask a candid lecturer on this subject to 
ive us all the facts; tell us why the torpedo boat boilers gave so 
much trouble, and how it was got over; what was the fault in the 
case of the Polyphemus, and what were the local causes which 





caused the tubes to leak in the three vessels of the Archer class. 
I venture to say that such a thing is unknown with natural draught 
—viz., the boiler tubes leaking after a trial trip. 1 had the plea- 
sure of inspecting a boiler last week fitted with a well-known 
system of forced draught, and can certify that, although during 
its six years’ existence with natural draught no boilermaker had 
ever touched a part of it, now they have been at it _ voyage 
since the introduction of the new system, and all the old story, 
leaky bottom seams, burnt nuts on stays, and leaky rivets about 
the flanges of furnaces, &c. 

Another steamer, with a no less celebrated system, has been 
still more unfortunate; and although | have not examined the 
boilers, the fact that she is laid up on an average once every six 
weeks for her boilers, makes one sceptical. As usual, these two 
steamers were fitted and brought into service under the usual 
flourishes about science, progress, and economy in these hard times. 
A most marvellous economy was shown on the first voyage by the 
owners from the engineer's log, who, poor soul, cursed the whole 
arrangement in his heart, but dared not contradict his scientific 
owners; the cursing has now extended to all on board, as their 
voyages are lengthening in a most unpleasant manner, so that I 
suppose by the time the owners begin to tire of the boilermaker’s 
bills and the long voyages, we will see an end of it. 

However, I think we may safely say that the position of the 
merchant navy is this: we do not see our way clear to go in for a 
system which is so little tried, for even a five years’ commis- 
sion may mean very little, and we look to have a great deal more 
out of our boilers than five years’ hard work, The saving in weight 
when put into figures we can afford to pooh-pooh, The use of 
inferior qualities of coal has nothing to recommend it, unless it is 
accompanied by a substantial reduction in cost, and this particular 
coal can only . obtained at comparatively few ports. If there 
were any actual economy in it, we unbelievers should long ere this 
have been confounded by irreparable evidence. If in the Royal 
Navy the system does not injure the boilers, do not pretend to 
ignore the danger which exists, but come forward frankly and tell 
us your troubles, which we know you have had, and how you have 
got over them, 

I consider any superintendent engineer who would advise to 
build a mail steamer, and give ber machinery to be run continu- 
ously with forced draught, guilty of a rash and inconsiderate action, 
and I should certainly hold him rigorously responsible for the 
result. J enclose my card, and remain, PHILO DipyMus. 

Rotterdam, April 9th. 


Sir,—Will you kindly allow me space for one or two remarks 
relative to Mr. Howden’s letter in your last issue? It is not my 
intention to enter into any lengthened controversy, but simply to 
refer your readers to the latter part of my paper, in which I dis- 
tinctly state: ‘‘The boilers are not in any way specially designed 
for forced draught, or in any respect different to the generality of 
marine boilers.” In my reply to Mr. Howden’s remarks at the 
meeting, I again pointed out the object of the paper, in a great 
measure, was to show what had been achieved in altering existing 
boilers, and the boilers alluded to were of the ordinary proportions 
by firms of repute on the north-east coast. 

The other matters referred to by Mr. Howden require no com- 
ment from me, as the tone which pervades the whole letter denotes 
the object in view. I am quite content to leave the paper and dis- 
cussion thereon to the unprejudiced and uninterested opinion of 
your readers, J. R. FOTHERGILL. 

1, Bathgate-terrace, West Hartlepool, April 17th. 





THE ARCHITECTS AND ENGINEERS REGISTRATION BILL, 


Sir,—There is a saying, “audi alteram partem,” of which I take 
advantage. I notice that none of your correspondents has written 
in support of the Engineers and Architects Registration Bill now 
before Parliament, I am of opinion that everyone intending to be 
an engineer—civil or mechanical—should be compelled to pass an 
examination in the fundamental principles of engineering—e.g., 
mathematics, applied mechanics, natural philosophy, &c.; that 
would not only raise the standard of the profession, but would 
enable engineers to know the reason for doing any particular thing, 
and not know it as a bare fact. The present system of pupilage is 
bad—there can be no dispute about that. A youth of sixteen fresh 
from school enters an office—say, civil engineer’s—with the barest 
smattering of mathematics. Consequently, when he has to solve a 
triangle, or calculate the strains in some simple structure, he has to 
look up his Molesworth and satisfy himself with a result which he 
cannot check. One cannot be expected after a hard day’s work to 
study for any length of time in the evening; and, besides, the 
subjects of the engineer are too technical for one to make any 
headway in by his unaided efforts, and consequently at the expira- 
tion of his pupilage the student knows nothing at all about any 
other work besides that which his chief had in hand at the time. 
True, a written examination is not sufficient to qualify a man to 
practise as an engineer, but would be enough to place him in a 
subordinate position, in which he can enter only on passing that 
examination, where, after a few years of practical work, he can 
take the responsibility of practising for himself. There are 
universities and colleges such as Cambridge and Victoria University, 
and King’s and University Colleges, London, which give that 
instruction in engineering which every engineer should have, no 
matter what branch of engineering he may make a speciality. 

April 16th. ENG, STUDENT. 

[Our correspondent can have what he wants without compulsion. 
Or are we to understand that he wants an Act of Parliament to be 
Beery’ compel a man to learn the rudiments of his profession ?— 

ap. E. 





THE DEVELOPMENT OF THE MARINE ENGINE IN THE NAVY. 


Sir,—In your impression of the 23rd March we notice some 
remarks relative to our firm in the article on “ The Development of 
the Marine Engine in the British Navy.” You refer to us as having 
fitted the old paddle-wheel vessel Salamander with side lever 
engines in 1832. This is quite correct, but our connection with the 
British Admiralty extends beyond this date, we having fitted the 
following ships with engines at a still earlier period, namely, in 
1823, H.M.S, Lightning, 100-h.p.; 1824, H.M.S. African, 80-h.p.; 
1827, H.M.S. Confiance, 100-h.p. ; 1827, H. M.S. Echo, 100-h. p. ; 1827, 
H.M.S. Columbia, 120-h.p.; 1827, H.M.S. Dee, 200-h.p.; 1830, 
H.M.S. Messenger, —- In 1832 in addition to the Salamander, 
to which you refer, we also supplied engines for the sister ships 
Rhadamanthus, Phoenix, and Medea, each of 220-b.p. 

We believe we-are correct in stating that ours is the only private 
firm left in our line of business that has had the advantage of such 
an uninterrupted and extensive connection with her Majesty’s 
Government. MAvuDsLAy, Sons, AND FIELD, 

Lambeth, London, 8.E., 

April 13th. 





LIGHT RAILROADS AND THE LARTIGUE SYSTEM. 


Sir,—I have read with interest your description of, and the 
letters relating to, the Listowel and Ballybunnion Railroad, in 
Ireland, built on the Lartigue system. For the character of line 
and the conditions of traffic, Iam of opinion that a properly con- 
structed light railroad, of the same gauge as the connecting line, 
would be preferable in nearly every way. I do not use the term 
“light” as synonymous with ‘‘cheap,” but I mean it to define a 
properly and economically built road, equipped with suitable loco- 
motives and rolling stock, and operated efficiently and economi- 
cally by tramway trains, as adopted on several French and 
Belgian railroads. After carefully reading the articles on the 
Listowel and Ballybunnion line, I come to the conclusion that the 
system is not suitable for branch lines or feeders, although I can 
easily see that it contains elements of importance for a ‘‘self- 
contained ” line, or one without connections, such as might be 
required in mining districts, &c, For branch and country lines I 





am strongly in favour either of a light railroad, as above noted, or 
a steam tramway; but to make such lines successful—financially 
and otherwise—special care must be taken to adopt a system of 
operation suitable to the conditions of each case. 

With regard to the Meigs system of elevated railroad, that is 
more especially adapted for city and suburban rapid transit, 
although the enthusiastic inventor talks of a transcontinental line 
as a most desirable enterprise. The experimental road and equip- 
ment have been favourably reported upon by engineers of repute, 
and one engineer, appointed by the Railroad Commissioners of 
Massachussetts to examine the line, spent six months in investi- 
gating and testing the structure, &c., and finally sent in a very full 
and favourable report, summing up as follows:—-‘‘A line of rail- 
way, properly constructed on this principle, for passenger or 
freight traftic, and equipped with such rolling-stock and motive 
power on this principle as the Meigs Company is now prepared to 
perfect and build, would, in my opinion, be at least as strong and 
safe for any kind of traffic as the ordinary surface or elevated steam 
railways now in common use.” | had an opportunity a few months 
ago of inspecting and riding over this experimental line, and was 
much pleased with what I saw, both as regards the structure and 
equipment. E. E, Russet TratMan, 

Brooklyn, N.W., March 30th. Jun, Am. Soc. C.E. 





SOUTH KENSINGTON, 

S1r,—I had expected someone better able than myself to take 
up the cudgels for South Kensington. However, as no one else 
seems inclined to do so, I feel compelled to point out one or two 
facts with regard to your article of March 30th, 

You ask: “How many analytical chemists are turned out 
annually?” On referring to the ‘‘Student’s Journal” I find some 
fifteen of my last year’s comrades appearing as analytical chemists 
or assayers in various parts of the world ; and probably more would 
be added to the list if they would only give some indication of 
their whereabouts. But you are in error in supposing that these 
are turned out by the chemistry class; most of them are metal- 
lurgists, while the greater part of the chemical students become 
chemists. As for the assertion that accuracy in quantitative 
analysis is unknown in the schools, that is totally incorrect. The 
fault of the system lies, as you point out, in ‘‘ Research.” The 
reason of this is plain enough; it pays well, as the following fact 
will show. 

Last year another student and myself took first-class associate- 
ships in advanced mechanics. We were nearly the same age, and 
the examination showed that we were nearly of the same ability. 
One would expect that after leaving the schools some sort of 
apprenticeship would have to be gone through by both of us, what- 
ever branch of work we might elect to take up. Iam serving my 
time with a mechanical engineer; he is doing ‘‘ Research” at 
South Kensington, or rather, learning to do it. Now, Sir, he earns 
as much in one day of six hours, working very easily, as I can in a 
hard week of fifty-four hours! Small blame to him if he prefers 
the easy path of research to the hard one of work. 

This is the main fault of the system ; that of keeping old students 
on at research work, at comfortable salaries, and allowing them to 
evade, by various methods, their promise of becoming science 
teachers. A. N.S. 5S. 

April 14th. 





S1r,—I notice in your impression for March the 30th an article 
on South Kensington. You there refer to research work. Will 
you permit me to ask some of the South Kensington students what 
kind of research is carried on? I only know one case, in which a 
considerable salary was paid for an investigation of the qualities of 
London air, 

Milan, April 10th. 





THE LOBNITZ SUBAQUEOUS ROCK DREDGER. 


Sir,—Having for the past quarter of a century been actively 
engaged in dredging operations—principally abroad—I have just 
read with interest the description of the above, which appeared in 
your issue of the 9th ult.; and in addressing to you this letter I 
have no intention of disputing this — except so far as the 
principle of the rams is concerned. With respect to that, I am 
desirous of losing no time in stating that I employed such a mode 
for rock-breaking in Italy so far back as 1869, when with only one 
ram I often made seven blows a minute, or 400 blows an hour. 
Lobnitz calculates to make with his ten rams, collectively, only 500 
blows per hour. After working my ram for about eleven years, I 
sold it, together with the machine constructed to work it, and I 
have the satisfaction of knowing that the purchaser has since 
worked it very successfully. I therefore wish to make it clear that 
as regards the rams in this invention, they are no novelty, and 
should I have occasion to again use a ram similar to that I used at 
Leghorn, I should unhesitatingly construct one, and resist any 
interference by Messrs. Lobnitz, whose patent in that particular, [ 
contend, cannot be maintained. GEORGE FURNESS. 

The Grange, Willesden Green, London, N.W., 

April 5th. 





GERMAN SWEDISH STEEL. 


S1r,—The attention of the Dusseldorf firms and the Imperial 
German Consul at Glasgow should be drawn to the following 
ssage in a recent report of the British Consul at Barcelona, 
oreign-office Annual Series No. 274, pages 3 and 4 :—‘‘Great_dis- 
credit is brought on British manufactured goods, such as cutlery, 
by Germans importing worthless articles and classing them as 
British, whilst the highly classed British goods are marked and 
sold as German.” From this and other evidence the practice 
repudiated by the Dusseldorf firm is not unknown in Germany. 
Westminster, 8.W., April 16th. Cc. 





TIDAL ESTUARIES AND THE BAR OF THE MERSEY. 


S1r,—In reference to Mr. Boult’s questions, I beg to inform him 
that the best popular explanation of the tides is to be found in 
Lord Grimthorpe’s book, ‘‘ Astronomy without Mathematics.” 

Sizewell, April 17th. J. W. 





THE PURIFICATION OF SEWAGE BY ELECTRICITY. 
Str,—In reply to Mr. W. 8. de L. Roberts’ letter in your issue of 
the 13th inst., 1 beg to inform you that my patents were taken out 
for England, Colonies, &c., long before November last year. 
50, Lee Park, Blackheath, WILLIAM WEBSTER, 
April 14th 








ENGLISH Boats IN BuRMAH.—English river boat-building does 
not seem to be known in Burmah, The Raxgoon Times points 
to the Irrawaddy river as a most promising field for American 
capitalists in a business perhaps no country knows more about— 
viz., river steam navigation. It says:—‘‘ We have here, and have 
had now for some fifteen or twenty years, one single company 
employed in the carrying trade over some 800 miles of river, the 
highway between a country of some five millions of people, all of 
whom may be said to be engaged in agriculture and trade. Within 
two years of the annexation of Upper Burmah, the trade has so 
developed, that the steamers which were found sufficient for it 
before, together with the additions the monopolists have been 
making to their fleet, are utterly insufficient to carry on the work. 
Traders have had thousands of tons of cargo waiting for weeks 
and months for carriage, for which they are willing to pay the 
monopolists’ own exorbitant rates of freight, and yet they cannot 
get room on the steamers for their goods. These steamers take 
less than a month on the voyage from this to Mandalay and back, 
and return to their owners, after paying all expenses for coal and 
wages, from Rs, 15,000 to Rs, 25, each trip.” 
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MEETINGS NEXT WEEE. 


Tae Institution or Civic Encrneers.—Tuesday, April 24th, at 8 p.m.: 
Ordinary meeting. Paper to be read, with a view to discussion :—‘‘ The 
Distribution of Hydraulic Power in London,” by Mr. E. B. Ellington, 
M Inst. C.E. 

Roya InstiruTion.—To-morrow (Saturday), at 3 p.m.: ‘The Later 
Works of Richard Wagner"—with vocal and instrumental illustrations— 
by Carl Armbruster. Tuesday, 24th inst., at 3 p.m.: “John Ruskin,” by 
Mr. Charles Waldstein, Ph.D. Thursday, 26th inst., at 3 p.m.: “ The 
Chemical Arts,” by Professor Dewar, F.R.8. Friday, 27th inst., at 9 p.m.: 
** Electrical Influence Machines,” by Mr. James Wimshurst. 

Civit aND MecuanicaL Enoteers’ Socirty.—Wednesday, April 25th, 
at the Town Hall, Westminster, at 7 p.m.: Ordinary meeting. Paper to 
be read and discussed :—‘‘ On Railways for Rural and Undeveloped Dis- 
tricts,” by Mr. James B. Walton, M.LC.E. 

Society or TELEGRAPH ENGINEERS AND ELEcTRIctans.—Thursday, 
April 25th, at 8 p.m.: General meeting. ‘‘ On the Risks of Fire incidental 
to Electric Lighting,” by Mr. W. H. Preece, F.R.S., Past President. 

LiverPooL EnoineerINo Society.—The eighth meeting will be held at 
the Royal Institution, Colquitt-street, on Wednesday, April 25th, at 
8 p.m. Adjourned discussion on Mr. Webster's paper, ‘‘Steam Boiler 
Explosions,” which was read and partly discussed at the last meeting. 
A paper, entitled “‘ Air Brakes," by Mr. C. F. Bamford, will be taken if 
time permits. 

Society or Arts.—Monday, April 23rd, at 8 p.m.: Cantor lectures. 
‘‘Milk Supply, and Butter and Cheese-making,” by Mr. Richard Ban- 
nister, Fle. F.C.8. Lecture II1].—Our cheese supply—Increased im- 
ports—Best milk for cheese-making—Coagulation of milk, treatment of 
the curd, ripening—Home-made cheese, Cheddar, Gloucester, Cheshire, 
Derbyshire, North Wilts, and Stilton—Foreign-made cheese, American, 
Dutch—Fancy cheese, cream, Gruyere, Gorgonzola, Roquefort. Tuesday, 
April 24th, at 8 p.m.: Applied Art Section. ‘Craftsman and Manufac- 
turer,” by Mr. Lewis Foreman Day; Mr. John Sparkes, Principal of the 
National Art Training School, will preside. Wednesday, April 25th, at 
8p.m.: Ordinary meeting. ‘‘ The Physical Culture of Women,” by Miss 
Chreiman ; B. W. Richardson, M.D., F.R.S., will preside. 

Royat Unitep Service Institution.— Wednesday, April 25th, at 3p.m.: 
“The Position of the Torpedo in Naval Warfare,” by Captain Hubert H. 
Grenfell, R.N., retired. Friday, April 27th, at 3 p.m.: ‘‘ The Mechanism 
of the Counter Attack,” by Major Walter W. M. Smith, R.A. (D.A.A.G. 
for Instruction, Home District). 





for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

G. I. M. E.—As the Architects and Engineers Registration Bill is defunct, it 
is unnecessary to publish your letter, 

C. P. (Paris).—The best technological dictionaries are Tolhausen's; but we 
cannot name any thoroughly excellent dictionary of the kind. 

Water Motor.— The book you name is not in our library. We do not know 
what is the wethod of calculation adopted by the author. The cocficient of 
Jriction in a pipe 4in. in diameter would be so small for a speed of 2ft. per 
second, that that does not appear to be what the author refers to under the 
title ‘Coefficient of Resistance.” 

W. W.—We fear that having served your time as a mechanical engineer vill 
not suffice to qualify you for a place in a civil engineer's office. Lf, however, 
you have studied eivil engineering and are a good draughtsman, you might 
get employment. It is purely a question of the amount of interest you can 
bring to bear, because the civil branch of the profession is fearfully over- 
stocked at present. 

H. W.—Regard the low and intermediate cylinders as an ordinary com- 
pound engine, and calculate as though the whole power was got out of them, 
making no allowance in the high-pressure cylinder, which should be about 
one-third the capacity, or a little more, of the intermediate cylinder. Prac- 
tice varies a good deal, depending on the pressure carried and the point of 
cut-of. See our back numbers for nwnerous practical examples. 

Novick (Chester).—(1) Jt is very dificult to say; 30 much depends on the 
quality of the engine and boiler, About 201b. of coal and a tablespoonsul 
of oil will not be far from the truth, (2) About 501d. of coal and tiice as 
much oil, (3) Twice as much work, in one sense. (4) Half a century. 
(5) Yea. (6) Jt is impossible to answer this question, Better apply to some 
maker, as, for erample, Mr. Hindley, Bourton, Dorset, (7) Read Lardner’s 
little book on the steam engine, published by Crosby Lockwood and Co. 

A. 8. (Hull).—(1) Jt is difficult to say what pressure would be required to 
move a projectile, It could probably be pushed slowly along the bore, when 
horizontal, by a pressure of less than 11b. per square inch; but powder 
could not so act, and the case is complicated, A charge which would pro- 
duce a very low pressure would probably escape through the vent, and 
not move the projectile, Failing actual trial, any estimate would be quess- 
work, (2) The maximum pressures on the base of a projectile fired with 
1700/%., 2000/t., and 2150/t. muzzle velocity are respectively 9°65, 1571, and 
19°9 tons per square inch, 





CATGUT, 
(To the Editor of The Engineer.) 
Sir,—Will any reader tell me where I can obtain catgut such as is used 
for tennis rackets? Miavu Miav, 
London, April 12th. 


SLATE SAWING MACHINES, 
(To the Editor of The Engineer.) 
Sir,—I shall be obliged to any reader who will give me the addresses 
aah ey “4 slate sawing machines for billiard table work. E. B. 
pril 17th. 





FRICTION METAL, 
(To the Editor of The Engineer.) 

Srr,—Would any reader kindly tell me if they know of an accepted 
authority with engineers recommending an anti-attrition metal for use 
in main bearings, &c., of high-speed engines, which contains a large pro- 
portion of lead in its compesition? I have to do with some at present 
which are lined with what the builders call ‘‘ Keyham metal.” It has 
not done satisfactorily; it runs at a low temperature, and seems to clog 
very much on the bearing. After its failure I melted some down and 
worked it into cubic inches, and I find it weighs per inch °3475 Ib., from 
which I infer it must contain a large amount of lead. I may mention 
when I complained at first I was told it was best Babbit metal, and it 
was only after I showed its weight that I heard of it being the other 
mixture. Any information on the subject will be most gratefully 
received. FRICTION, 

April .8th 
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THE STEAM ENGINE AND BOILER BILL. 

Tue Steam Engine and Boiler Bill was brought up on 
Tuesday night for the second reading, and was, we are 
glad to say, thrown out by 147 votes against 96—a 
majority of 51. Not much has been heard about this 
Bill, because it was naturally assumed by engineers that 
it would when brought forward be rejected by a suffi- 
cient majority. Its provisions were sufficiently simple. 
1t enacted that no man should have charge of an engine 
and boiler unless he held a Board of Trade certificate, 
only to be obtained by passing an examination. During 
the debate of Tuesday night not one member possess- 
ing any knowledge of the subject advocated it, while 
those who are acquainted with the working of engines 
and boilers all opposed it. The theory of the Bill 
is that accidents occur because men in charge of 
engines are incompetent. Of course nothing can be 
further from the truth. We may exclude all other 
catastrophes save boiler explosions. But these are not 
caused by the ignorance of those in charge; they are due 
to negligence either on the part of the owners or of the 
firemen. The former fail to have their boilers inspected 
and repaired; the latter let water run short. But an 
examination intended to show that a man knows some- 
thing of the principles on which a steam engine works 
would not compel an owner to have his boiler inspected, 
or prevent a stoker from falling asleep, getting drunk, or 
otherwise neglecting his duty. The advocates of the Bill 
were unable to cite a single instance in which an accident 
had resulted because of the ignorance of the attendant. 
One member said that safety valves were fastened down and 
boilers blown up in consequence; but he did not attempt 
to prove that the men who fastened down the safety valves 
were ignorant. Every one in charge of a boiler knows 
that the safety valve is provided to prevent the boiler 
from blowing up. But this knowledge will not prevent 
the best educated men from risking a little more pressure. 
Indeed, inasmuch as the educated man knows that the 
safety valve pressure seldom exceeds one-third of the 
bursting pressure, he is more likely to put on an extra 
load to help him out of a difficulty than is the wholly 
ignorant man. Mr. Broadhurst drew a comparison 
between marine engineers and ordinary enginemen; but 
as was pointed out by Sir Michael Hicks Beach, the com- 
parison was not legitimate, because there is little ornothing 
in common between a small land engine and a marine en- 
gine; and we may add that it has yet to be proved that 
the Board of Trade engineer’s certificate has anything to 
do with the immunity of marine boilers from explosion. 
It is unfortunately but too well known that a man may 
hold a chief's certificate and be quite unfit to have charge 
of a marine boiler. 

In order that the Bill might not be offensive to those 
who had charge of steam machinery, it was proposed that 
boiler tenters of two years’ standing should be exempt 
from examination. On this point Sir Michael Hicks 


| Beach said “that if this two years’ term constituted a 
ne qualification, what became of the argument that a 

arge proportion of the accidents were due to the absence 
of qualification? The very fact that the promoters of 
this Bill had found it necessary to make such an excep- 
tion in order not to deprive hundreds of men of their 
employment showed that the remedy proposed would not 
be satisfactory. Now the Board of Trade had power at 
oan to inquire into defects in boilers after an explosion 
1ad occurred, and to take steps with a view to prosecut- 
ing persons, where necessary, to whose fault such explo- 
sion might be due. He found, however, that while fifty- 
seven explosions occurred in the year 1885-6, not one of 
them would have been avoided by the Bill now before 
the House. It would do nothing whatever to prevent 
deterioration, corrosion, or defectiveness of the safety 
valves of the boiler, which caused thirty-two explosions, 
or defective design or construction, which was responsible 
for sixteen accidents. Ignorance or carelessness, to which 
six explosions were attributed, was the only cause which 
could possibly be considered to be dealt with by the Bill, 
and it could hardly be said to he guarded against when 
employment for two years past was admitted as a suffi- 
cient ground for exemption. Moreover, it was a note- 
worthy fact that of all the cases inquired into, in none had 
the inspectors of the Board of Trade been warranted in 
recommending a prosecution under the criminal law, so 
that in all the fifty-seven cases it was found impossible to 
make any person amenable for the misfortune which had 
occurred, In these circumstances, and seeing as he did that 
the Bill would most seriously and unnecessarily interfere 
with agriculture and similar trades, he was bound on the 
part of the Government to refuse assent to the second 
reading.” 

The Bill received its most severe handling from Mr. 
Jackson, who possesses a sufficient knowledge of the sub- 
ject. As he told the House, he has himself inspected 
boilers. But even Mr. Jackson could only repeat what all 
steain users and engineers know—namely, that the cause of 
explosions is to be sought in the inaction of the owners cf 
boilers, and not in the ignorance of the men. It is, too, 
avery great mistake to assume that every one in charge 
of a land engine is necessarily an ignorant man. Surely 
this cannot be urged against the ten or twelve thousand 
locomotive engine drivers of this country. Yet the Bill 
would apply to them as well as to anyone else. Farmers, 
again, do not put valuable portable and traction engines 
in the hands of men who know absolutely nothing about 
them. If ignorance and incompetence reigned rampant, 
as we are told by the promoters of the Bill, then accidents 
due to ignorance would be rife, whereas they are almost 
incredibly rare. 

The proper way to reduce the number of boiler ex- 
plosions is to assume that whenever one occurs the owner 
of the boiler is a guilty party. The onus probandi 
should be put on him, instead of on those who suffer by 
the explosion. If this were done, and a few prosecutions 
for manslaughter ended in conviction, inspection would 
become the rule instead of the exception, and explosions 
would become as rare on land as they are on sea. 


FORCED DRAUGHT. 


THE correspondence which has appeared in our pages 
shows that marine engineers have not uniformly concluded 
that forced draught isa good thing for merchant steamers. 
It seems to be regarded as a disagreeable necessity in the 
case of men-of-war. Mr. Howden may be looked on as 
the apostle of forced draught, and it will certainly not be 
his fault if its use does not become universal; but even 
Mr. Howden admits—nay, he insists—that it can be 
improperly applied, and his criticism of Mr. Fothergill’s 
paper, read before the Institution of Naval Architects, 
is sufficiently trenchant. Fortunately, or unfortunately, 
Mr. Howden is himself the inventor of a system of forced 
draught, and he is, of course, not an unprejudiced witness, 
and “ Didymus,” concerning whom it is no breach of con- 
fidence to say that he is an eminent authority, and 
“ Philodidymus,” who is also well qualified to write 
on the subject, deal with Mr. Howden in much the 
same fashion that he has handled Mr. Fothergill. Mr. 
Howden must not blame us if we regard him as being 
able and willing to say all that can be said in favour of 
forced draught. If his testimony breaks down, or if his 
arguments are inconclusive, then we do not know in what 
direction forced draught is to find a more satisfactory 
advocate. We have the advantage of our correspondents 
that we have neither prejudice to modify our views or in- 
terest to deter us from lookingatthesubject dispassionately, 
and to us the weak point about Mr. Howden’s advocacy is 
that he gives no reasons why forced draught should be 
economical as regards the consumption of fuel per horse- 
power per hour. Carefully examined, his statements are 
simply statements of results obtained in practice with his 
system. Nothing can be more valuable than such state- 
ments provided they are corroborated by independent 
testimony. It must be clearly understood that we do not 
for one moment mean to imply that Mr. Howden makes 
any statement which he is not satisfied is true. But the 
evidence which will satisfy an inventor concerning results 
obtained with his own invention is not necessarily sufti- 
cient to satisfy the world at large. All that Mr. Howden 
says may be perfectly accurate, but it is quite certain that 
“Didymus,” at all events, is not convinced that they are the 
whole truth ; and we know that “ Didymus” is but one 
of many engineers. We can, therefore, only suspend our 
judgment until such time as Mr. Howden can adduce 
what the world of engineers at large will regard as con- 
clusive evidence in his favour. It is an unfortunate cir- 
cumstance for Mr. Howden that all reason, and analogy, 
and experience, bearing on the subject go to show that 
forced draught cannot be so economical as natural draught. 
Before going on to demonstrate this, however, it will be 
well to point out that we have nothing to urge against 
the proposition that, inasmuch as a ship working with 
forced draught can do with fewer boilers than would be 
necessary under the ordinary system, a certain economy 
of cargo space, and so far a money saving, can be effected. 
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This we concede as a matter of course. What we dispute 
is that 11. of coal burned with forced draught will give 
out more power than 1 1b. of coal burned with natural 
draught. This is the point at issue between us and Mr. 
Howden, and Mr. Fothergill, and Mr. Soper, and all the 
other advocates of the new system. Let us consider what 
are the conditions of forced draught combustion at sea, 
and see how far they are favourable, or the reverse, to 
economy of fuel. 

It is very commonly assumed that a good marine boiler 
will evaporate 101b. of water per 1 1b. of coal burned in 
its grates. Unfortunately there is no record of an actual 
experiment made to determine the facts; but there is 
reason to believe that the assumption is tolerably 
accurate. Now if forced draught is to be, let us say, 10 
per cent. more economical than natural draught, each 1 1b. 
of coal burned under the new system must evaporate 
11lb. of water. Why should this happen? No one 
attempts to answer the question; and it is easy to see 
that to answer it must be very difficult. Let us assume 
that in a given steamer, working with natural draught, 
15 lb. of coal are burned per square foot of grate per hour. 
The advocates of forced draught have not quite made up 
their minds what the proper rate may be under the new 
system. But let us suppose that it is 301b.; then it 
is clear that a grate of one-half of the normal size will do. 
But it is alsoclear that thefurnace temperature will be very 
much greater under the new than under theold system, and 
the products of combustion will be much hotter, and the 
smoke-box temperature will be higher, and the waste of 
heat up the chimney will be greater. The total weight 
of fuel to be burned per hour will be much the same in 
both cases. The boiler remains unaltered, all the condi- 
tions remain unchanged, save that the combustion on the 
grate is much more intense in one case than the other. 
How can this fact conduce to economy? All experience 
other than Mr. Howden’s is to the contrary. Are we to 
assume that the marine boiler, with its large and short 
tubes, and comparatively small ratio of heating surface to 
grate area, is better in this respect than a locomotive 
boiler, which is specially designed to work with forced 
draught? It appears to be clear that forced draught 
alone--that is to say, rapid combustion in the furnaces— 
will not save fuel; and to do Mr. Howden justice, he does 
not say that it will. He holds, as far as we understand 
him, that the economy is due to having more perfect com- 
bustion of coal than is possible on any other system, and 
the supply of hot air to the furnaces. It is obviously impos- 
sible to argue about more or less perfect combustion; the 
idea involved is far too large, vague,and indefinite to permit 
of its adequate discussion; but that is not the case as 
regards heating the air. The proposition that economy 
can thus be secured is easily handled. We have definite 
scientific facts to go on. Let us suppose that a furnace is 
worked on the forced draught system with 18 Ib. of air 
per lb. of coal. With Welsh coal less will suffice. 
We do not think it is possible to avoid a copious produc- 
tion of smoke if less is used when North-country coal is 
burned. The temperature at which the products of com- 
bustion will leave the tubes will be about 800deg. If 
the air enters the grate at 100deg., which is probably 
not far from the truth in ordinary cases, then each 1 Ib. of 
air will carry away with it 700 x ‘23 = 161 units, and the 
loss per 1 lb. of coal burned will be 18 x 161 = 2898 units, 
which would suffice to convert about 2°7 1b. of water into 
steam of 145 1b. pressure, assuming the feed-water to have 
a temperature of 100deg. or thereabouts. Thus, if the 
whole of the heat wasted in raising the temperature of the 
air could be utilised, the evaporative efficiency of the 
boiler would be more nearly 13 Ib. than 10 Ib. per 1 Ib. of 
coal. It is, however, manifestly impossible to do this by 
heating the air before it enters the furnace while ordinary 
grate bars are used. If the air were supplied at 900 deg. 
the bars would be melted in a very short time. But 
apart from this, it is manifestly impossible to utilise the 
whole of the waste heat for the intended purpose. We 
have no precise data to go on, because Mr. Howden has 
not supplied any; but we believe that he raises the tem- 
perature by about 150 deg. by using up the waste heat. 
Assuming as before that the temperature of the air is 
raised another 50 deg. by contact with the hot bars 
before it touches the fuel, we find that each pound of air 
will carry away 800 - 200 x ‘23 = 138 units, or 18 x 138 
= 2484 units per 1 1b. of coal burned. The saving effected 
will amount to just 18 x 23 = 414 units, or say, ‘37 of a 
pound of water. This may be taken to represent the saving 
nominally effected for each 100 deg. that the air supply is 
raised in temperature; and it is clear that the air would 
have to be admitted to the bars at about 400 deg. in order 
that 11 lb. of water might be evaporated instead of 10 lb. 
It must, however, not be forgotten that unless sufficient 
heating surface is provided, the smoke-box temperature 
will be exalted by augmenting the heat in the air supply. 
We believe we are correct in stating that Mr. Howden 
does not get anything like 400 deg. into his air supply. 
Nor is it indeed easy to say how he could with an appa- 
ratus of feasible dimensions, considering how difficult it 
is to get air to absorb heat from a metal surface. It must 
not be imagined that the heat given out by hot water 
pipes, for example, is taken up at once by the air. On 
the contrary, the air in a room may be comparatively cool 
while the pipes make those who live in it comfortably 
warm by radiation. 

We may now briefly refer to another and highly im- 
portant consideration. The furnace temperature with 
forced draught is of necessity very high. This must be 
the case because combustion is so rapid. What will be 
the effect of this on furnaces? It is unfortunately only 
too well known now to marine engineers that furnaces 
are continually coming down; this is a thing of daily 
occurrence. Will not the evil be sorely aggravated if we 
attempt to raise the heat much higher than it is now? 
Mr. Howden tells us that he anticipates no evil effects, 
and that his experience justifies his anticipations. We 
fear that the data he possesses are not yet sufficient to 
permit him to express a valuable opinion on the subject. 
Time will show. We hold that it is highly desirable that 





forced draught should be adopted in ships, provided it is 
possible to employ it without countervailing disadvan- 
tages. That it is in itself a good thing we do not think 
any one disputes. Mr. Howden wastes his breath in pro- 
claiming its merits. What he has to do is to show con- 
clusively, first, that it is economical; and secondly, that 
it will not augment the cost of maintenance, nor risk the 
disabling of a ship, or render it necessary to lay her up 
for repairs. The boiler makers will quickly eat up savings 
in coal, Far be it from us to say that he cannot prove all 
this; up to the present, however, he has made no adequate 
effort to do it. 





AMERICAN LOCOMOTIVE PERFORMANCE, 


THE following extracts from an American paper published at 
Susquehanna, the Crewe of the Erie Railway, show clearly the 
great steaming power of American engines. The engine referred 
to as No. 604 has eight coupled wheels and a pony truck. The 
cylinders are 20in. by 24in., and the driving wheels are 4ft. 
diameter, and the weight of the engine in working order is about 
45 tons. The portion of the Erie on which the run took place 
is practically level, the worst gradient—1 in 377—being short. 
An American goods car weighs empty from 9 tons to 12 tons, 
and the average weight of the load is about 9 tons. The 
trains hauled were thus of considerable weight, reaching nearly 
1100 tons. This class of engines, of which the Erie have 190, 
are badly equalised, having 4 tons 5cwt. more weight on the 
two front pairs of drivers than on the two back pairs. The 
locomotive was given 55 loaded cars, 50 cars being its regular 
train. The train started from Hornellsville at 10.40 a.m., with 
80 lb. steam. The first station stopped at was Cameron, which 
was reached at 11°55, requiring seven minutes over mini- 
mum time. Between these stations the steam dropped to 60 1b. 
Before starting, steam was brought back to its maximum 
pressure, 145 lb, Left Cameron at 12.10 p.m., arriving at 
Addison at 12.45, making the distance of 10 miles in 35 minutes, 
or 50 per cent. ahead of minimum time, steam pressure being 
kept up to about 140]b. Left Corning at 2.57, arriving at 
North Elmira at 3.33, being 55 per cent. ahead of minimum 
time. At Elmira a car of stock was taken on, making 56 loaded 
cars. Left Southport at 430,and made Wellsburg and Chemung 
in 30 minutes, a distance of 12 miles, minimum time being 48 
minutes, From Waverly to Susquehanna, 604 ran in close con- 
nection with engine 174, weighing 34 tons, having four drivers, 
cylinders 18 by 22, with a train of 35 loaded cars. They left 
Waverly after coaling, arriving in Owego at 7.7 p.m., having 
lost some time with a hot journal and a bad track. Here we 
were side-tracked till 7.55. The wind blew from the north, a 
little snow was falling—just enough to make the track greasy. 
The engine did some slipping, and steam went down, yet arrived 
at the Union at 9 p.m., making the distance, 134 miles, in 
1 hour 5 minutes, or 7 minutes over minimum time. The 
distance from Hornellsville, 108 miles, had been made in 10 
hours 20 minutes, or at the average rate of rather over 103 miles 
per hour. After cleaning the fire, started for Binghamton. 
The engineer, being anxious to make time, dropped the 
lever to the fourth notch, and gave the engine more 
throttle. The steam commenced dropping till it fell to 80 1b. 
The reverse lever was placed in the fifth notch, and steam 
throttled till it began to pick up, when it reached 1001b. The 
engine was given full throttle, yet the steam continued to rise 
till the maximum was reached.” The train gained in velocity as 
the steam pressure increased, and they were side-tracked for a 
passenger train, when the fire was again cleaned, during which 
time engine 174 passed, “‘slipping badly and using considerable 
sand, and on arriving at the station the conductor asked for the 
train to be cut ten cars, which was done, leaving them twenty- 
five cars. They took more sand and started for Susquehanna. 
On arrival at station, engine No. 604’s train was cut five cars, 
leaving fifty-one cars, being 104 per cent. more load than 
eugine 174, though engine 604 weighed only 33 per cent. more 
than 174.” They started from Binghamton, engine 174 leading 
at least 20 minutes. At Kirkwood No, 604 overtook them. 
They had used up all their sand, and were helped to start by 
604, which pushed them over half the way to Great Bend. 
There both were side-tracked for a passenger train. When 
ready to start they gave 604 the right of way, and after passing, 
which cleaned and dried the track, they followed, engine 604 
leading them to Susquehanna by one-quarter to one-half mile. 
Steam on both engines from Binghamton was kept nearly at 
maximum pressure. The line has numerous curves, and the 
caution and prudence evinced in running two heavy trains 
within one-quarter to half a mile of one another is very com- 
mendable, and certainly would be a great incentive to the men 
in the first train to keep ahead, fora breakdown would certainly 
involve collision, and possibly death. 


THE HULL AND BARNSLEY AND MIDLAND RAILWAYS, 


THE agreement for the working of the Hull and Barnsley Rail- 
way by the Midland Company has been decided but not agreed 
upon, and the rather peculiar history of the Bills before Parlia- 
ment has another remarkable chapter. It will be in the memory 
that two Bills have been introduced by the opposing companies in 
Hull on the basis of the one parliamentary notice which had 
been anonymously given. After the measures had both been 
allowed to pass the examiners, the agreement between the 
parties to the first Bill has been submitted to the directors of 
the Hull and Barnsley Company, and as they could not agree 
as to their decision, the matter is to be referred to the arbitra- 
ment of the shareholders in the Hull and Barnsley Company. 
The terms offered by the Midland Railway must be said to be in 
many respects liberal. The Midland Railway is to have 58 per 
cent. of the receipts for the year ending 1889, and the same 
proportion for the following year; for 1891 and 1892 56 per 
cent. ; and for each year thereafter 55 per cent. At these rates 
the working company is to “at its own expense exclusively and 
in perpetuity work, equip, maintain, and manage, the Hull 
Railway and the Alexandra Dock as effectively as if the said 
railway and dock formed part of its system.” The Midland is 
also to “ create and issue debenture stock bearing interest at the 
rate of 3} per cent. per annum to an amount not exceeding 
three million two hundred and ten thousand pounds,” in 
substitution for the Hull and Barnsley debentures and 
allied charges. There are many other provisions, but 
the chief are as above; and it will be at once recog- 
nised that the Midland is to work the Hull and Barnsley at 
arate much below what it has cost the latter company hitherto ; 
and that itis to pay off the debentures or to give its own, 
though at a rather lower rate. But there is very little doubt 
that the * working company ” would have ¢o raise the charges on 
some of the branches of the “owning company’s’ estate—either 
dock dues or rates for coal carriage; and it is through 
this that the difference arises as to the acceptance of the terms 
proposed. A large amount of the capital of the company is 
held in the metropolis and outside Hull, and the shareholders 
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thus outside want only to make their property again lucrative. 
But the interest of those in the port of Hull, and of that port 
and town, is in the continuance of rates which have never been 
remunerative, and which are not likely to be remuneratiye, 
Hence the former would prefer to have the agreement entered 
into, because it would, in the end, lead to some likelihood of 
dividend on the ordinary shares, and would at once give to 
debentures and allied stocks a dividend ; but the Hull people 
derive more benefit from the very low rates of carriage than they 
can obtain from any interest that they have in the line 
pecuniarily, and thus there is the demarcation between the 
two. In the end the shareholders will decide the matter, and 
that decision—when it may be arrived at—is tolerably certain 
to be in one direction. The traffic of the line this year is not 
increasing as ii was under exceptional circumstances last year, 
and—though the Bills before Parliament may not be this year 
successful—it is tolerably clear that it is only by union to some 
extent with one or other of the great companies that the Hull 
and Barnsley Company can emerge from its difficulties ; and 
that, therefore, is the goal to which it is hastening. 


THE SHOEBURYNESS JUBILEE ROUND, 

On Monday last, April 16th, was fired at Shoeburyness, the 
long-contemplated round for range, or, as it has been termed, 
the Jubilee Round. The gun selected was the Elswick wire 
gun, of 92in. calibre, firing a Palliser projectile of 380 Jb, 
weight, with a charge, which, we believe, was increased up to 
about 200lb. The gun was elevated to 40 deg. The 
firing velocity was 2300ft. per second. The projectile fell at a 
range of about 21,000 yards, or nearly twelve miles. There is 
considerable difficulty in calculating the range to be expected 
from a projectile thus fired. It was obvious that the projectile 
would attain a maximum height of about three miles, when it 
would be traversing air which is much less dense and offers con- 
siderably less resistance than near the surface of the earth, 
It is not conceded by all that the resistance of air is propor- 
tional to the density, but the Rev. F. Bashforth and the best 
authorities consider this to be the case. Several calculations 
were made by artillerists ; the Rev. F. Bashforth submitted 
calculations of results, both allowing for the decreased density 
of the atmosphere, and also ignoring it. The latter, we believe, 
amounted to about 16,000 yards only, the former to between 
19,000 and 20,000 yards, The calculations of Major J. F. Har- 
man, R.A., and Lieut. Dodd, R.A., approached rather more closely 
to the actual result, but both fell below 20,000 yards. The results 
and systems of calculation followed will, we believe, be published 
in the “ Proceedings’’ of the Royal Artillery Institution. The 
question will naturally be asked whether any substantial result 
may be looked for from the firing of this round, or whether it 
is only scientific fun. We are inclined to think that it is 
sufficiently instructive to justify the not extravagant cost in- 
volved. High angle firing has been developed with marked 
success latterly in conjunction with Major Watkins’ system of 
position finding and predicted aiming. .On this system of firing 
we believe that England has succeded in developing and, to a 
considerable extent, perfecting a most efficient branch of defence 
Twelve miles, we need not say, is a range far beyond anything 
that is contemplated, but it is often desirable to investigate a 
question much further than actual experience is likely to reach. 
Peculiar effects are often best illustrated, and determining laws 
seen, by exaggerated results, A few rounds at an extraordinary 
range and elevation may then for certain purposes be found 
valuable. 


THE AGE OF CHEAPNESS, 


It is a remarkable fact that the country which calls for the 
largest quantity of costly and thoroughly trustworthy English 
tools is the place of origin of the veriest rubbish with which the 
British markets are ficoded. The largest firm of edgetool- 
makers in the world has at present its books filled with orders 
from German houses for the finest articles it makes in chisels, 
gauges, and nearly every class of carpenters’ and carvers’ 
appliances. And it is from Germany we get the cheap scissors 
which snap at the bows, the meat chopper at 54d., the mincer at 
4}d., the trowel and fork at 6$d. the pair, the screw-drivers at 
1d. a-piece, chisels at 54d., sardine-openers at 34d., and lemon- 
squeezers at 44d. Side by side with these are placed British 
goods, usually about twice the price. But there is no mistaking 
the quality; even a novice can discern the superiority of the 
English article. Yet the ordinary customer, who professes to 
know a bit of hardware when he sees it, is tempted by the 
cheaper article, grumbles when it breaks down in his hand, and 
then buys again with a similar result. If he had purchased a 
reliable English-made article to start with, he would in all proba- 
bility have been using the single tool comparatively uninjured 
during the time he had worked out two, three, or four of the 
low-priced things. But buyers are not wise—the best of them 
are tempted by bargains. And thus it comes about that the 
cheap and nasty nick-nacks of Germany still hold the field, even 
in England. 
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A Practical Treatise on Bridge Construction: being a Text-hoek 
on the Design and Construction of Bridges in Iron and Steel : 
for the use of Students, Draughtsmen, and Engineers. By 
T. CLaxton Fipier, M, Inst. C.E. London: Charles Griffin 
and Company. 1887. 


Or late years the American treatises on Practical and 
Applied Mechanics have taken the lead in general style 
and interest, since the opening up of a vast continent has 
given the American engineer a number of new bridge 
problems to solve on a larger scale than those required 
over here; but we look to the present treatise on bridge 
construction, and the Forth Bridge, now in progress, to 
bring us to the front again. 

The author calls this book a practical treatise, inasmuch 
as all the illustrations of theory are drawn from real 
structures ; but he is carefultoexplain how necessary theory 
is to the engineer, however practical he may consider him- 
self. Amplifying a sentence in the preface to Unwin’s 
“Machine Design,” he shows that the practical man em- 
ploys a theory whenever he thinks out a new problem, at 
the same time that his practical knowledge keeps him from 
pushing his theoretical deductions too far. A practical 
man will always take care to err on the safe side; but 
where, as the author points out, this error on the safe 
side would be harmless in a bridge of 50ft. span, it would 
be ruinously expensive in one of 500ft. span, and fatal to 
the structure in a bridge of 1500ft. span. Thus theory 
must be brought into action where a bold extension of 
previous practice, as seen in modern. bridge building, is 
required, 
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The treatment of elementary statics in Part I. will be 
found interesting by the theoretical student as well as by 
the engineer, the graphic method being freely employed. 

Part II. describes the general principles of bridge con- 
struction. The great contrast between the American 
practice and our own, looking at the comparative anatomy 
of bridges—Chap. V.—-consists in the American plan of 
triangular cells with pin-joints, allowing free play, aud 
transmitting only pull or thrust, while our system of rivet- 
ting converts the whole structure into a continuous piece, as 
exemplified in the Forth Bridge. Time only will show 
which system is superior; but at present the American 
plan has been preferred for the construction of the 
Hawkesbury Bridge, in Australia, while the Poughkeepsie 
Bridge is brought forward as the American rival of our 
Forth Bridge. 

Chapter VII, on the “Theoretical Weight of 
Bridges,” should convince the practical man of the in- 
dispensability of theory, as ina large bridge the strength 
is required chiefly to support the weight of the structure, 
the weight of a passing train being comparatively insig- 
nificant ; thus any excess of strength in individual 
members is positively deleterious. A table on page 112 
shows the advantage of the arch, and of the suspension 
bridge over the girder bridge in economical weight, so 
jong as the unequal loading due to the passage of a train 
is left out of account. 

Part IIL, on the “Strength of Materials,” analyses the 
strains and flexure of the members of a bridge due to 
stresses brought to bear upon them. While the straight 
form of atie is stable for tension, a long strut is liable 
to buckling under a thrust, and Euler’s formula, modified 
by Gordon, is usually employed to determine the thrust 
required to produce buckling, the thrust usually but 
improperly called the breaking thrust. But the author 
points out that the strut is rarely so straight or homo- 
geneous that Euler’s theory is practically applicable, and 
he has illustrated in a very elegant manner the modifica- 
tion necessary when a strut is.supposed to be built up of 
two parallel members of unequal elasticity. 

In some respects modern engineering practice is not so 
daring as formerly in iron and steel structures, and a 
higher factor of safety is generally now employed, in con- 
sequence of the results of Wihler’s experiments, described 
in Chapter XIII, which show that metal suffers fatigue 
under often-repeated load, and will yield gradually in time 
under a stress considerably under the elastic limit. 

The “ Design of Bridges” in Part IV. is illustrated by 
reference to the most typical existing structures, and 
some early bridges are shown to be deficient in strength 
from the great increase of weight of engines and trains 
since the time they were erected. According to the size 
and span of the bridge and the relation of the dead and 
the live load, so a different design is most suitable; when 
the live load is great compared with the dead weight of the 
bridge, then the parallel girder appears most economical ; 
but when the span becomes large and the weight of the 
bridge considerable compared with the live load, then the 
cantilever or suspension principle comes to the front. 

The drawbacks to the suspension principle—its deficient 
stiffness and susceptibility to change of temperature—can 
be avoided to a great extent by the use of the author’s 
plan of the rigid suspension bridge, illustrated in Fig. 228, 
This plan will enable the suspension bridge to compete with 
the cantilever principle at present in vogue, should much 
greater spans have to be attempted, such as in the pro- 
jected Hudson Bridge at New York. 

The book concludes with a discussion on wind pressure 
and wind bracing, now carefully provided for after the 
warning of the Tay Bridge disaster. Mr. Barlow’s new 
structure, as well as all recent designs, allow an ample 
margin of stability against wind pressure ; but it is likely 
that some previous bridges would be found dangerously 
weak according to modern rules. 

Carefully drawn plates in the text illustrate the subject 
in the proper place, and add considerably to the interest 
of the book, which should prove useful to all engaged in 
the bridge and roof building branch of modern engineering. 


Flour Manufacture; a Treatise on Milling Science and Practice. 
By Freperick Kick, Professor of Mechanical Technology in the 
Imperial German Polytechnic Institute, Prague. Translated 
from the second enlarged and revised edition, with supple- 
ment, by H. H. P. Pow.es, Assoc. M. Inst. C.E. London: 
Crosby Lockwood and Co, 1888. 

ALL who have any knowledge of modern milling and its 

literature are perfectly well aware that the book most 

generally credited as being not only the best, but the 
only systematic treatise on flour manufacture is that of 

Professor Kick. Toa very large number of those who 

would have liked much to have been able to possess 

themselves of its contents it has been a sealed volume, for 
until Mr. Powles took the heavy task in hand, and trans- 
lated Professor Kick’s book into English, it remained in 
the original German. This was probably due to the fact 
that few capable of making the translation, and possess- 
ing the necessary technical knowledge, as well as the 
patience, had also the time. Mr. Powles has, however, 
succeeded in his laborious task, a task which has perhaps 
been much lessened by his own intimate knowledge of and 
practical experience with modern milling machinery and 
flour milling requirements. The first edition of the book 
was published in 1871, the second edition in 1878, and the 
_ Supplementary volume in 1883. ; 

The first part of the book deals with different kinds of 
structures, diseases, enemies, and impurities of grain; the 
second part with grain preservation, ze. granaries, and 
warehouses, and silos. The third part deals with the 
preparation of grain for grinding, and describes critically 
the English, Scottish, and German winnowing, cleaning, 
separating, sizing or sorting, washing, scouring, and husk- 
ing machines; it discusses the various methods that were 
im use for husking, and the attempts to make this a part 
of an improved flour manufacture, and the failure in conse- 
quence of the impossibility of entirely removing the 
crease husk and dirt. Part IV. is on grinding mills and 








hursts, and although this part has in modern milling 
lost much of its claim to interest, it has its uses 
and will be consulted by those who use millstones for 
various purposes other than, as well as for, flour milling. 

In treating of the direction and nature of the master- 
furrows in a millstone, Professor Kick does not seize the 
opportunity for the display of mathematics that is to be 
found elsewhere, although he does not altogether deny 
himself in this matter, but he gives the results of some 
experiments which Herr Franz Schmid, of Lanzendorf, 
made, by rotating a runner the wrong way, the result 
being that it made very little ditference which way it was 
run, though there was a little in favour of running it the 
right way. In the treatment of the balancing of stones, 
Professor Kick makes up for the mathematical abnegation 
already mentioned. 

Part V. of the book commences the roller milling 
section, and firstly deals with the action of rollers 
compared with that of millstones. Secondly, it treats 
of the capacity, arrangement, choice of grooving, and 
economy of roller mills. This part of the book is 
especially valuable for the careful consideration of the 
problem to be worked out in roller milling, and for the 
numerical information as to sizes and quantities which it 
gives. 

In Parts VI. and VII. the bolting and sifting of the 
ground products, and the purification of the middlings 
and dust, are treated at great length. 

In Part VIII. the different methods of making flour, 
a.e., the low and high grinding systems, are dealt with, the 
former being, before the roller milling era, the system uni- 
versally used in England, North Germany, France, and 
America, and the latter the system characteristic of Aus- 
trian and Hungarian milling. These systems, and espe- 
cially the high-grinding or gradual reduction system, are 
discussed at length, aud synoptical tables of the nature of 
flow sheets given, showing the successive operations. 

The mixing, packing, storing, and examination of flour 
are treated in Part 1X. In Part X., on mills as industrial 
establishments, the author discusses the arrangement of 
mills and the power employed, and gives the results on 
the latter subject from a large number of mills, in most 
of which, however, the power consumed appears to be high. 

In the supplement, which is on recent progress in flour 
manufacture, the author deals, with one exception, with 
roller mills, disintegrators and disc mills, and the 
modern bolting, sifting, dressing, and purifying machines, 
the one exception being a new form of hurst for a bottom 
runner stone, perhaps almost the last that will form the 
subject of a German patent. A description is given 
apparently from the “ Proceedings” of the Institution of 
Civil Engineers, of an English gradual reduction mill and 
of a Hungarian mill, and, amongst the most valuable 
part of all, a great deal of information as to sizes, powers, 
speeds, and quantities. The book contains 367 pages, 
twenty-four plates, and over a hundred engravings in the 
text, and is in size 6}in. by 10in. 

We have now given a general description of the heads 
of the contents of the volume for the information of 
those who are not acquainted with the nature of the 
German original. To those who do know the latter, but 
are not partial to the language, it will be sufficient to 
announce the appearance of this English translation. <A 
critical review of the book is unnecessary, and everyone 
interested in modern milling will thank Mr. Powles for 
placing in their possession the information the work 
contains. It need hardly be said that a good deal of 
the contents is familiar to all likely to be readers; but it 
contains so much that ought to be known, that it will 
soon be the most familiar text-book of every miller and 
milling engineer. 


Mahan’s Permanent Fortification, Revised and enlarged by 
JAMES Mercur, Professor of Engineering, U.S. Military 
Academy. New York: John Wiley and Sons, 15, Astor-place. 
London ; Triibner and Co, 

Tuts work is clear and concise in its style, and is brought 

out in an excellent shape for reference. Like other works 

on military engineering, it has no index, which we con- 
sider a distinct fault, but the contents are well enumerated 
and the arrangement of the work is such that there would 
seldom be much difficulty in finding information on any 
point. The new matter chiefly relates to German forts 
and iron defences. Chapter XII., on “ Modern Construc- 
tions in Iron and Steel,” contains a good summary of the 
principal kinds of armoured structures in England and on 
the Continent, with excellent illustrations. All expression 
of opinion on doubtful points appears to be strenuously 
avoided. The qualities of any design which are not open 
to question are stated briefly as matters of fact. As in 
other works published last year, steel projectiles are 
scarcely credited with the powers they have now developed 

—for example, the words, “The best steel projectiles are 

usually broken up by the plates,” is now hardly true. 

Nevertheless, this chapter, which notices the new French 

disappearing turrets, must be considered well up to date 

at the time of publication, and very little has changed 
since. Appendix II., in which are enumerated the frontier 
and interior fortifications of France, Germany, Italy, 

Austria, Hungary, and Russia, is an excellent feature in 

the book. Altogether, this work may be strongly recom- 

mended to students of fortification. 


Steam Boilers, their Defects, Management, and Construction. 
By R. D. Munro, London: Charles Griffin and Co., 1887. 


Tuis is a little book of 107 pages very usefully employed. 
Being the engineer of the Scottish Boiler Iusurance and 
Engine Inspection Company, the author has approached 
each part with what most writers of a book on boilers would 
probably have dealt with last, namely, explosion. Thus we 
have in Chapter I.: Explosions caused by overheating of 
plates resulting from shortness of water and deposit. 
Chapter IT. : Explosion caused by defective and over- 
loaded safety valves; and this enables him to deal with 
safety valves as they should be. Chapter IITI.: Is an ex- 
plosion caused by corrosion? Chapter IV.: Is on ex- 





plosions caused by defective design and construction, and 
in this he treats of unsupported flues, their defects, and 
working strength, and collapsing pressure, unstrengthened 
and strengthened manholes, defective and effective stay- 
ing, bursting pressure of boilers, factors of safety and 
strength of rivetted joints. Finally, a very good specifi- 
cation is given of a Lancashire boiler for 801b. working 
pressure, and something is said of mountings and fittings. 
The scope of the book will be gathered from this recital of 
the contents, and it will be understood that as the sub- 
jects referred to are handled in a trustworthy, clear, and 
practical manner, the book is very useful, especially to 
steam users, artisans, and young engineers. For the 
latter class of readers it might easily be much improved 
by adding a chapter on generative power, heating surfaces, 
and grate surfaces. 








HOW TO ANALYSE COAL. 


To engineers the qualities of coal are an important 
matter, and they have recently paid some attention to its 
analysis. It will be remembered that the question 
whether the calorific value of a coal is not sometimes 
underrated has been recently discussed in our columns. 
It appears to us that many of our readers can derive 
benefit from an explanation of the way in which coal 
is analysed by the chemist, and the object we have 
in view in writing this article is to describe methods 
for the determination of the various constituents 
contained in coal, which either on account of their 
accuracy, as proved by practical experience extending 
during a considerable number of years, or some other 
good quality they possess, we consider as being the most 
suitable and applicable. As it is not our intention to 
describe, with one or two exceptions and then when only 
absolutely necessary, the apparatus employed in the 
analysis, to those who are altogether uninitiated in the 
theory and practice of elementary analysis, this article 
will prove uninte!ligible, and therefore unserviceable. 
Again to those of our readers who may happen to be 
professional chemists it will in all probability appear that 
we are wasting valuable space by entering too fully 
into minor details, and, in their opinion, perhaps useless 
details. We, however, hold a contrary opinion, and believe 
we are fully justified in so doing, especially when we take 
into consideration that the majority of our readers are 
not chemists, although they possess some knowledge of 
chemistry. In conclusion, we cannot too fully impress upon 
the operator, whether he be professional or amateur, that 
the accuracy of his results will depend, amongst other 
things, upon the observance of strict cleanliness and the 
freedom of the reagents employed from impurities. “An 
elementary analysis of coal teaches little with regard to 
the nature or practical value of the combustible. A 
proximate analysis, on the contrary, enables us to learn 
something in regard to the real nature of the coal. The 
moisture and ash are not diluents of the fuel, but are in 
themselves obstacles in its effectiveness; the vaporisation 
of the moisture causes a serious loss of heat, whilst the 
ashes, by hindering complete combustion and by the heat 
they contain when dropped through the grate, constitute 
another loss.”1 For analysis it is necessary that the 
sample be reduced toa powder—which is effected ina 
pestle and mortar—of such a fineness that it easily passes 
through a sieve of 100 meshes to the linear inch. 

Determination of moisture-—For the determination of 
moisture or adhering water, 25 grammes? of the finely- 
powdered sampleare spread in anevenlayerover the bottom 
of anirondish and placed in the water oven or ona hot plate 
heated to a temperature of 100deg. Cent. = 212deg. Fah. for 
an hour. At the expiration of this the dish and contents 
are removed, placed under a desiccator to cool, and when 
cold the coal reweighed; the loss is due to the moisture. 
With the majority of coals it is found that if the drying 
be prolonged much over an hour, instead of a decrease in 
weight occurring, an increase actually takes place. This 
gain is attributed by some to the slow oxidation of some 
of the constituents of the coal, such as pyrites; whilst 
others are of opinion that it is occasioned by the pores of 
the coal, left vacant by the expelled moisture, absorbir g 
gases. With the exception of the volatile matter the 
remaining constituents and the specific gravity and heat- 
ing power are determined in the dry sample. The portion, 
therefore, thus deprived of its moisture is placed in a well- 
stoppered bottle, from which the various quantities requi- 
site for the analysis are taken as required. 

Determination of ash.—Weigh out into a platinum boat, 
made by turning up the ends and sides of an oblong piece 
of platinum foil, two grammes of the sample, and place 
the boat and contents in a short piece of glass combustion 
tubing of about lin. diameter. The sides of the boat 
should be deep enough to bend over and form the top; 
they must not, however, meet, but be about jin. apart. 
Heat the tube by means of a Bunsen burner, drawing a 
slow current of air through the apparatus meanwhile, em- 
ploying at first a low temperature, gradually increasing to 
redness; care being taken not to use too high a tempera- 
ture, which would cause the glass to fuse to the platinum. 
The carbonaceous matter burns away, leaving an ash more 
or less white according as to whether iron be present or 
not. When combustion is complete, which is judged by 
the absence of unburnt carbonaceous matter, the boat is 
withdrawn, allowed to cool, and the residual ash weighed. 
The foregoing method may be objected to on account of 
the necessity of setting up apparatus. We meet this 
objection by stating that, in our opinion, it will repay 
the trouble taken, as it furnishes, with ordinary care, 
very accurate results in a very short time. The follow- 
ing method, although as a rule it furnishes very good 
results, is objectionable on account of the possibility of 
error due to some of the light particles of ash being 
carried away by the draught. Two grammes of the coal, 
placed in a weighed platinum crucible, are ignited, em- 


1 Mitchell's “ Practical Assaying.” 
2 The gramme is very nearly .4th of anavoidupois ounce. 
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ploying at first a low temperature until the volatile 
matter is expelled, and the coal has coked, when it is 
raised to bright redness, with free access of air, either in 
the mutile or over a good Bunsen burner. When nothing 
but ash remains, the crucible and contents are removed 
from the source of heat, allowed to cool, and reweighed. 
To insure that complete combustion is effected, the 
crucible is replaced in the mutile or over the burner, 
and subjected to further ignition for a short period, and 
again weighed. Should the second weight agree within 
experimental error with the first, it is complete; if, how- 
ever, it differs, the ignition is repeated until the weight 
remains constant. 

Determination of sulphur—Two grammes of the 
powdered sample are intimately mixed in a large pla- 
tinum crucible with eight grammes of pure sodium car- 


bonate. Heat the crucible and contents either in the. 


mufile or over a spirit lamp—it is obvious that a 

burner cannot be employed, as any sulphur contained in 
the gas would in all probability be absorbed—at first 
gently, slowly raising the temperature, without letting it 
attain visible redness, until the surface of the mass, which 
at first is of a dark grey colour, becomes only faintly 
grey. The temperature is now increased to a faint red 
heat, at which point it is maintained for fifty minutes, by 
which time the mass will be almost white, or if iron be 
present, reddish. When cold the crucible is placed in a 
beaker, covered with water, gently heated until the 
mass has dissolved out of the crucible, when it— 
the crucible—after well washing, is withdrawn. The 
solution is now filtered through a Swedish paper from 
the insoluble portions; the filter and contents well washed; 
the filtrate diluted with water until it occupies a volume 
of 150 cubic centimetres, and sufficient pure hydrochloric 
acid added to make it slightly acid. From this solution 
the sulphur, now existing as sulphuric acid, is precipitated 
as barium sulphate, Ba SO,, by the addition of 50 cubic 
centimetres* of asolution of barium chloride, prepared by 
dissolving one part of the salt in ten of water. The 
liquids are well mixed and allowed to stand in a warm 
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place for twelve hours, during which time the barium | 
sulphate will be completely precipitated. At the expira- | 


tion of this time the clear supernatant solution is passed 


through a Swedish filter paper, without disturbing the | 


precipitate, which is thrown on with the last portions more 
than possible. The filter and contents are washed first 


three or four times with a dilute solution of hydrochloric | 


acid, and finally, repeatedly, with hot water. When 


thoroughly washed the filter paper and contents are trans- | 
ferred to a platinum crucible ignited at a strong heat, and | 


when cold the resulting barium sulphate weighed, every 


100 parts of which is equivalent to 13°73 parts of sulphur. | 


To remedy the serious error which may arise from the 


impurity of the re-agents, it is advisible to make an | 


analysis of them alongside with the coal. What we mean 
is this, that a portion of the sodium carbonate equal to that 


employed to mix with the coal should be burnt and treated | 


in precisely a similar manner as the coal and sodium car- 
bonate, using the same quantity of water, hydrochloric 
acid, and barium chloride for both; any sulphur found 
is, of course, deducted from that contained in the coal 
under analysis. 

Determination of volatile matter and coke—fixed carbon. 
—The determination of volatile matter as generally per- 
formed, viz., by heating five grammes of the coal, con- 
tained in a platinum crucible provided with a lid, for 
three minutes over a Bunsen burner, and subsequently, 
without cooling, for the same period over a blast gas 
lamp, is very unsatisfactory, as the results vary in a 
marked degree in accordance as to whether a low or high 
temperature is employed and the manner in which it is 





3 Very nearly 3 cubic inches. 
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THE CHICAGO, ST. PAUL, AND KANSAS CITY RAILWAY. 





The modus operandi 
lieve, 


ope whether suddenly or gently. 
of the method we employ and recommend, due, we 
| to Mr. Jno. Parry, F.C.S., is as follows :—Charge a London 
| fire-clay crucible—of such a capacity that when it con- 
| tains 50 grammes of coal it is only one-third full—with | moving the apparatus up and down two or three times 


50 grammes of the finely-powdered undried coal, and close 
down on the surface of the charge place a piece of paper 
| cut to the exact internal shape of the pot. The mouth of 


| the crucible is covered with a layer of clay, in which three | 


or four holes are pierced for the escape of the gases. 
covering of clay should not protrude into the inside of 
the pot. The crucible thus charged is gradually heated, 
,and when it is judged that it has become sufficiently 
warmed to prevent the fracturing of the crucible, it is 
placed in omy surrounded by a bright red fire—that con- 
| tained in an ordinary fire grate answers the purpose— 
where it is allowed to remain for four to five hours, At 
| the expiration of this time the crucible is withdrawn, 
allowed to cool, and, when cold, the covering of clay 
cautiously removed. Any of the clay which may have 
accidentally fallen in is removed, after which the result- 
ing coke is weighed. The weight thus obtained equals 
the coke plus ash, which, deducted from the weight of 
| the sample operated upon—in this case 50 grammes—will 
| give the volatile matter plus moisture. 

| Determination of specific gravity.—This is determined by 
weighing the coal in air, and subsequently in water. 
With this object, take about 5 grammes of the undried 
| coal coarsely powdered, and after its exact weight has 
been accurately determined, place itin a 50 grammespecific 
gravity bottle filled to the containing mark with water of 
a temperature of 60 deg. Fah., and previously weighed. 
The coal is allowed to remain in the water for twelve 
_hours, by which time it will have become thoroughly 
| soaked, and its pores filled with water. At the end of 
| this time the flask and contents are re-weighed, from 
| which the weight of the coal in water is found by deduct- 
,ing the weight of the flask plus water. The specific 
| gravity equals weight in air 


oe . . ———_-. As an example 
loss of weight in water P 


| 5°23 grammes, and weight in water 4°78 grammes; the 
| loss, therefore, is ‘45 grammes. . The specific gravity 
5°23 


would equal From the specific gravity we are 
enabled to ascertain the weight of a cubic foot of the 
| coal. <A cubic foot of water of sp. gr. 1 weighs 62°425 lb., 
and as water of asp. gr. 1 is the standard of comparison 
employed, the weight of a cubic foot of any substance 
equals its specific gravity multiplied by 62°425 lb. 
Determination of the heating power.—This is usually 
determined by means of Wright’s calorimeter shown in 
Figs. 1 and 2. It consists of an arrangement made 
entirely of copper for burning the coal, the oxgen 
necessary for the combustion being furnished by dry 
re-agents in a chamber surrounded by water. The modus 
operondi of the method is as follows : 
Fic.2 —Thirty grammes of the finely 
# powdered coal are intimately mixed 
with ten to twelve times its weight 
of an oxygen producing mixture 
composed of three parts potassium 
chlorate and one part potassium 
nitrate. The mixture of coal, &c., 
oD is placed in the cylinder E, open 
H at the top, which fits on the centre 
; of the base B, Over this cylinder 
E is placed another and larger 
one D, held in position by the 
i springs K, provided with a narrow 
7 tube furnished with a stop-cock H. 
The mixture of coal, &., having 
been placed in E, one end of a 
| piece of touch paper is inserted in 
the mixture, whilst the other end is allowed to pro- 
| trude toa length of half an inch. The glass vessel A 
—which is capable of holding 29,010 grains—is filled to the 
| containing mark with water, the temperature taken and 
| noted. The temperature of the water should be as near 
| 60 deg. Fah. as possible. Ignite the touchpaper, place D in 
ratus without loss of 
| time in the vessel containing the water. The arrange- 
| ment of the apparatus is shown in Fig. 2. If the experi- 
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aioe has succeeded the oxidising material is inflamed, 


and combustion of the fuel rapidly takes place, resulting 


| in the evolution of gas, which escapes through the holes in 


D, and as it rises through the water imparts to it its 
heat of combustion. During the deflagration the stop- 
cock H is closed. When the action is at an end, as 


The | 


| 


| 


| 





we will suppose that the weight of the coal in air was | 








judged by no further evolution of gas, the stop-cock H is 
opened. This releases the pressure, causing the water to 
rise in the cylinder D, from which it abstracts the heat it 
has absorbed. The water is now thoroughly mixed by 


and the temperature taken immediately. Each degree 
Fah. of increase in temperature, after the addition of 
oth of the temperature that the water was raised by the 
combustion is made for errors, corresponds to a pound of 
water converted into steam by the fuel represented by the 
sample, 








FALL OF THE APPLE RIVER BRIDGE. 





For an account of this instructive accident, the American Engi- 
neering News is indebted to Mr. Charles F, Stowell, Bridge Engineer 
of the New York State Railroad Commission, and for the photo- 
graph from which the accompanying engraving was prepared. Mr, 
Stowell says :—‘‘I present you herewith a view of the Apple River 
Bridge, on the Chicago, St. Paul, and Kansas City Railway, at 
Elizabeth, Ill., which succumbed to adverse circumstances on the 
15th ult. It will be remembered that this bridge had been finished 
but a few days, that it had had lots of inspection in mill, shop, and 
field, that it was proportioned for pretty heavy loads—two consoli- 
dations and 22401b. per lineal foot—and apparently designed to 
meet all contingencies except the one which actually happened, a 
derailed car which had run 3600ft. before striking the bridge, and 
then took out three of the main posts.” 

Mr. Olaf Hoff writes to the same journal as follows :—‘‘I would 
like to call attention to a few facts bearing upon the moralising 
by Mr. C. F, Stowell in your issue of the 19th inst. on the wrecking 
of the Apple River Bridge. I examined the wreck after the acci- 
dent happened. The bridge was a 180ft. span Pratt truss, nine 
panels, 28ft. deep. The derailment of the car which caused the 
accident took place 3600ft. from the bridge, where the first marks 
in the cross-ties were noticed, and one of the journal boxes 
had broken and the bearings dropped out, the pieces being 
scattered on the ground. The axle gave way when the train 
reached the bridge; it was found broken in two, at about the 
centre of the second panel, and about 20ft. behind its truck. The 
axle was the front one in the rear truck of the forward car in the 
wreck. The cross-ties in the first panel were indented deeply at 
the middle, which presumably had been done by the ends of the 
broken axle. There was no indication of any mounting of the 
guard rails, and these facts, together with several of minor 
importance, led me to the conclusion, tirst, that this broken axle 
was the direct cause of wrecking the bridge, and, second, that no 
re-railing guard would have helped in this case, since the conditions 
under which such re-railing guards can perform the duty for which 
they are designed did not exist here. Three posts in the north 
truss and two in the south truss were bent, broken, or twisted 
out of shape; one 12in. post was bent bodily at right angles, and 
another 9in. post—-next to the centre of the truss—was bent twice 
in a reversed curve, each bend nearly at right angles. The effect 
of the accident upon the trusses was like that of an explosion on a 
length of about three panels of the structure.” 

The Engineering News says:—‘‘It appears to us that all the 
facts together, and especially Mr. Hoff’s statements, make the 
immediate cause of the accident tolerably clear as follows: An 
axle broke first and caused the breakage of the journal-box and 
the derailment of the car almost simultaneously, The ground was 
frozen, and chance helped to keep the truck running tolerably 
straight, so that both end posts were cleared, and the derailed car 
was in a fair way to go across the bridge all right. Until entering 
on the bridge there had been no place for the broken axle to catch 
in even when it struck the ground; but on entering the bridge 
these conditions were at once changed for the worse. The 
sleepers were Sin. apart in the clear, and the truck was hardly well 
on the bridge when the broken axle came down between two 
sleepers, was hopelessly caught therein, and caused the ‘explosion 
effect noted, barring hopelessly the further progress of the train, 
and compelling the car bodies to twist so as to — the very 
peculiar result noted, knocking out posts on both sides just past 
the unharmed end posts.” 








New CaBLe TRAMWAY IN Cutcaco,—According to the American 
papers, the new St. Paul cable tramway, Chicago, on which a 
serious accident occurred some weeks since, is working very badly, 
According to the local pers, there have been too many 
“improvements” introduced in the plans. Four engines of 500-horse 
power each are fixed in one station, and in another are two engines 
of 200-horse power each, There are forty-seven cars, seventeen of 
them being old cars remodelled. The other thirty are eight-wheel 
trucks, 

Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—John G. Sampson, fleet engi- 
neer, to the Swiftsure; Alfred J. Allen, staff engineer, to the 
Boadicea, both to date April 24th; Iver A. Cowper, staff engineer, 
to the Colossus; Edward Mathews, staff engineer, to the Swift- 
sure; George A. Haddy, chief engineer, to the Phaeton; Nicholas 
Meaden, chief engineer, to the Arethusa; James M. C. Bennett, 
chief engineer, to the Polyphemus; Thomas H. Hyde, engineer, to 
the Rattlesnake, all to date April 13th; Frederick Mitchell, engi- 
neer, to the Boadicea, to date April 24th; Harry Taylor, engineer, 
to the Ajax, to date April 13th; Walter Brown, engineer, to the 
Swiftsure, to date April 24th; Robert W. Simmonds, Sidney J. 
Drake, Frank D. Thompson, and Thomas H. Pounds, assistant- 
engineers, to the Boadicea; James T. Willoughby, Harry R. Teed, 
and Albert E. C. Deacon, assistant-engineers, to the Swiftsure, all 
to date April 24th; Charles Banister, assistant-engineer, to the 
Iron Duke, to date April 13th; George W. Noll, assistant-engineer, 
to the Conqueror, to date April 24th; George Parsons, chief engi- 
neer, to the Champion, reappointed on promotion, to date April 5th. 
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NEW YORK WATER SUPPLY.—QUAKER BRIDGE DAM. 
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THE QUAKER BRIDGE MASONRY DAM. 


Tue following is from the report of the chief engineer, Mr. H. 
B, Church, on the design of the Quaker Bridge dam, as illustrated 
in our impression of the 27th January :— 

The plans presented for the straight Quaker Bridge structure 
were made after long study of the forces and strains to be 
sustained, allowing for large factors of safety against overturning, 
crushing, and sliding. The best proportions and form consistent 
with safety and reasonable economy were designed with great 
care to meet all requirements of strength and stability. The 
world’s experience in the designing and construction of great 
dams, together with the investigations and opinions of the 
highest authorities in Europe and America, were collected and 





Fug. 1, 












considered in the plans prey ared and presented to the Commis- 
sion. The strength and cost of a straight dam, resisting 
hydraulic pressure, ice, wind, and wave action by its weight only, 
was compared by mathematical results with the stability and 
cost of a dam in the form of a horizontal arch, transmitting 
thrusts to the hillsides. For the Quaker Bridge structure, the 
strength, economy, and safety of the straight dam so far exceeded 
what was obtainable by the curved form, that I can only account 
for the construction on a curve of so many large modern masonry 
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dams from the fact that only within a few years has the question 
gun to receive the attention it deserves from trained and 
experienced hydraulic engineers and authors. 

The popular belief in masonry arches to bear great weight or 
pressure is justified when confined within reasonable limits. But 
no masonry bridge arch of over 300ft. span has been constructed. 
Beyond that length of span, the crushing strain, sustained by 
Voussoirs, exceeds safe limits on their mortar joints from the 
weight of the masonry alone, without the added load the bridge 
should carry. It would, therefore, be out of the question to 
coustruct a masonry bridge of the length of Quaker Bridge dam 
—1350ft. long—as it would be over four times the limit of safety 
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COMPARISON OF PRESSURES 
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GRAVITY PROFILE oF QUAKER BRIDGE DAM 
Calculated as a Gravity Structure 
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Calculated as an Arch. 


MAXIMUM GRAVITY PRESSIIRE 16.6 TONS PR SQ FT 


MAXIMUM PRESSURE IN ARCH 468 . 


RADIUS 900 FY PLOTTED FROM TABLE J. 





in a possible span. The arch of a curved dam, however, does 
not carry any part of its own weight, as in the case of a bridge, 
therefore, its strength of arch will bear only the water pressure 
against it from a full reservoir. I invite your attention to the 
| following statements on the curved form :— 

(1) When the section of the Quaker Bridge dam is of a required 


| Showing comparison of 





masonry and create leakage. It is evident therefore that we 
cannot reduce the section or thickness of so long and high a 
dam, in order to force it to act as an arch, without causing dan- 
| gerous and complicated strains. 
| (3) We must next consider the effect of increasing the cross- 
section or thickness of the dam at Quaker Bridge in view of 
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area of cross-sections to resist reservoir pressure by its own 
weight, and is then built on a curve, the dam cannot act as an 
arch. Such a section—see E F G H, Fig. 6—will closely 
approach the shape of a right angle triangle, with its apex at 
the surface of the reservoir. The water pressure against it, from 
a full reservoir, will be nothing at the surface, and as the 
| pressure increases at successive depths, a corresponding thick- 





| to its base to sustain such pressure. 


In order that arch thrust 
ment of the masonry, resulting from water pressure, must, of 
necessity, take place to produce such thrust. This approximate 
triangular section of masonry is of a form that will best resist 
and practically stop such elastic movement, in the plane of the 
cross-section, that transmits arch thrust. It must be remembered 
that the possible elastic movement of the vertical transverse 
cross-section is insignificant when compared with the longitudinal 
| elastic yield through so long a dam. In short, the stiffness of the 
| triangular cross-section prevents the far greater longitudinal 
elastic movement required to permit appreciable arch-thrust to 
reach the hillside. Therefore,a long, curved dam with a gravity 
section will resist hydraulic pressure against it by its own weight, 
and not by arch action. 

(2) Let us next consider the effect of reducing the cross- 
section for a curved dam.at Quaker Bridge by reducing its 
breadth of base and thickness of masonry to a degree that per- 
mits bending or elastic movement that will allow the dam to 
act as anarch. Assume the thickness of the dam forming the 
| arch ring to be from 80ft. to 100ft., and that it will be suffi- 

ciently elastic. We then find that, with a radius of 900ft., we 
' will have a pressure on voussoir joints of from 42 tons to the 
| square foot with 80ft. breadth of section, to 3° tons with 100ft. 
| breadth of section, on the supposition that the line of strain 
| bisects each joint. Such pressures are, however, beyond safe 
| limit for hydraulic masonry. Again, the elastic movement will 

throw the weight resultant near the end or outside of the base, 





| may act to transmit pressure to the hillsides, an elastic move- | 


broadening the voussoir joints for reducing the thrust pressure 


| of a curved dam of 900ft. radius to 16 tons per square foot, the 
| limit of pressure in the straight gravity plans, which have been 


submitted to you. We find that it produces a section—A BC D 
Fig. 6—that is nearly double that required for a straight 
gravity dam—E F G H—having proportionately less tendency 


| to act as an arch than in the first-mentioned case, while at the 
| ness of masonry in this section increases in due proportion down | 
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same time it adds 100 per cent. to the cost. It therefore 
becomes evident that it is impossible to construct a curved dam 
at Quaker Bridge which will act as an arch to any appreciable 





degree, and consequently there is no valid reason for risking the 


| complicating and serious rupturing strains which a curved dam 
| will produce ; or for the increased expense it would entail. 


In order to verify the above statements and figures, I have 
worked out a formula, and used it forthe calculations on curved 


| dams herein given, verifying them Ly the formula of moments 
causing a tensile strain in horizontal joints of the inside face, | 


where that formula became applicable~see Fig. 1. In a curved 


_which should not occur, as it causes a tendency to rupture the | dam having a radius D R A, sustaining a weight of water 
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pressure W and total pressure p on a voussoir joint of any span 
or chord C, then we have the formula p = a The demon- 
stration of the above formula is as follows—Fig. 1: Let AE and 
B E be drawn perpendicular to the radii A D and B D and tan- 
gent to the curve A W B. Take E g equal to the weight W of 
water pressure on a belt of the dam 1ft. in breadth and the length 
of the chord. From g draw g A and g i parallel to E Band E A. 
Then will E hk g i become a parallelogram of forces, and E h 
equals one component, normal to the voussvir joints at A, and 
equals the total pressure p on that joint. The triangle E A g is 
similar to the triangle A D B, their sides being perpendicular to 
each other, therefore : 

AB:Eg::AD:Ehkh,orC:W: :R: pjand p= 
The radius, weight, and chord, or span, being known, the 
pressure p is found by this formula, which, being divided by the 
area of the joint in square feet, gives the average pressure per 
square foot. 

This formula proves the fact that, with a given radius, the 
total pressure on each of the voussvir joints is equal, and 
remains the same to all lengths of span, from the lengths of a 
voussoir to the total length of the dam, and that the pressure on 
voussoir joints increases as the length of radius increases. If 
we assume a value for p, we can find the value of R by the above 
proportion, which becomes R = we 

Now, if we assume a rectangular section, equal to the area 
of the section presented for the straight Quaker Bridge Dam, it 
will be 101ft. in breadth, limiting the pressure to 16 tons per 
syuare fvot, then p, or the total pressure on a voussoir joint, 
10ft. long on the extrados chord, will be 1616 tons at a depth of 
107ft. below the surface, and W will be 51 tons for the same 
span of 10ft. on a belt 1ft. broad. 


Then, by the formula, R = SP equals 316°8ft. as the length 


of the radius required to maintain the conditions. This radius 
will not be long enough to span the valley at the Quaker Bridge 
site, even with a half circle. In other words, with the same 
area of section in the better shape to act as an arch—because 
it admits of greater elastic movement—and with the same limits 
of pressures that exists in the plans before you for the gravity 
Quaker Bridge dam, the radius must be so short that the dam 
cannot span the valley. To further illustrate the above state- 
ments and call your attention to another important matter 
bearing on the subject of the Quaker dam, I will suppose that 
the Quaker Bridge dam be built on a curve having a radius of 
900ft.; that instead of being a dam, it isa wall 250ft. high, 
making a complete circuit forming a well, resisting water pres- 
sure on its entire exterior circumference, 260ft. in depth, as in 
Fig. 2. The voussoirs all being of equal size, it is evident that 
the hydraulic pressure W normal to the outer chord of each of 
the voussvirs will be the same at any fixed depth below water 
surface, and the total pressure on all the voussoir joints will be 
equal. 

The thrusts of all the voussoirs will balance each other and 
produce an equilibrium of voussoir pressures in any horizontal 
plane at any depth, all around the circle, because the elastic 
movement to produce these pressures is perfectly balanced. 
The pressure of a—Fig. 2—towards } equals 6 towards a, and 
the pressure of ¢ towards f equals the pressure of f towards e, 
&c. Now a hill-side abutment may be substituted for voussoirs 
a ore. Therefore with the same radius and section of dam, 
increasing the span does not increase the total pressure on 
voussvir joints as above stated. 

In the complete circle, however, perfectly balanced elastic 
movement takes place te produce uniform pressure on the 
several voussoir joints. But when the thrust of a curved dam 
is sustained by unyielding hill-sides, the hill-sides do not respond 
to the elastic muvement—as in the case of voussoirs in the 
complete circle— consequently the line of transmitted resultant 
pressure through all the voussoirs cannot pass—as in the complete 
circle—uniformly through the same part of the voussoir joints, 
but will take a direction approaching to the line, d, d, d, in Fig. 3 ; 
because of the tendency of the arch to flatten, and take the form 
of the dotted lines in Fig. 3; therefore with a fixed radius, 
although the total pressure on the voussoir joints does not 
increase with the span, the resultant line of transmission of 
thrust does increase crushing strains. It causes the line d, d, d, 
to fall near the ends of the joints tending to greatly increase 
the strains, so unevenly distributed on the different joints, and 
also tends to buckle and crack the arch, as well as to crush. 
No experimental data or formule exist to enable us to measure 
these arched dam thrust strains with any degree of accuracy. 
It is probable that the line of strain near the centre and ends 
of the dam wil! fall outside of the middle third of the joints, 
more than doubling the crushing strain of 42 tons, given in the 
second case mentioned above, or over 82 tons to the square foot. 
Therefore the building of any arched dam must be regarded as 
experimental in character ; it is far safer and less expensive to 
avoid such complications and build straight dams to resist 
hydraulic pressure by their weight only. 

The most reliable formule for giving the maximum pressure 
on the outer and inner toes of a gravity dam are not perfect, 
because no adequate experimental data exist to give the elasticity 
of large masses of masonry and enable that factor to be in- 
cluded in the formula, but we know that by neglecting such 
factor the calculated strains exceed what will actually take place, 
and that we will, therefore, be within safer limits than the 
formula indicates. Whereas, in the calculations for curved 
dans, the reverse is true. 

Many of the high dams we have obtained records of are 
built on a curve, but all except one act as gravity dams, and 
their arched form must weaken their stability. The only exist- 
ing curved dam which can and does act as an arch is the Zola 
dam, 205ft. long, 126ft. high, 41ft. broad at the base. I believe 
that sooner or later it will fail, becoming ruptured and weakened 
by the action of changing pressures from the drawing out and 
refilling of its reservoir storage. 

To sustain the above statements, I will refer to the following 
authors :—Pelletreau advises that the arch form should not be 
used when the dam is more than 131ft. in height and length. 
Delocre believes that the structure would cease to act as an arch 
when the thickness of this arch would reach one-third of the 
radius, and calculates the limit to be reached at a depth of 
14°7ft. below the flow line, and confines it to very short spans. 
Krantz gives the limit of the span at 131°2ft., with a radius of 
not more than 65°6ft. Rankine suggests that in very short spans 
a slight curve be introduced to prevent the bending out of the 
top of the dam by water pressure against it ; but states that he 
has no confidence in calculations for stability for arch thrust in 
long dams, and intimates that the arch form is of doubtful 
utility even in short dams. He insists that the section should 
be such as to resist overturning by its own weight alone. Mr. 
E. 8, Chesbrough was sent to Europe by the Department of 





Public Works to examine and report upon the principal dams 
existing there. From his examinations and studies during his 
trip, he pronounced against the curved form ; but his subsequent 
illness and death prevented the completion and presentation of 
his report. I can, however, testify to his stating that opinion 
to me while I was associated with him as consulting engineer to 
the Department of Public Works. |McMasters holds that, 
having established a profile that will resist the pressure of water 
by its own weight, there is no valid reason for constructing it in 
the form of an arch, and thereby increasing its length and the 
cost of its construction. 

The plans for the Quaker Bridge dam, submitted to this 
Commission, have received, as its magnitude and importance 
deserve, a longer and far more thorough consideration and study 
than has been given to any existing dam, and I therefore urge 
their acceptance with confidence. Fig. 4 will illustrate some 
static principles relating to gravity dams, wherein A B D 
is the form of a theoretical dam, calculated to exactly sustain 
the overturning pressure of water against it. There being no 
factor of safety against overturning, the resistance of the dam 
and the pressure of the water are in exact equilibrium. With 
these conditions, the resultant of pressure strikes at the end of 
a horizontal joint, and the dam takes the shape of a triangle, 
however high thedam may be. This, under the supposition 
that no arbitrary limit of pressure be fixed fcr the outer and 
inner toes, and that the tendency to crush is ignored. Let us 
now introduce a factor of safety of 2, against overturning, by 
adding to the breadth of the dam to increase the length of the 
joints. This correspondingly increases the bulk and weight of the 
masonry to a degree that will require exactly twice the water 
pressure—to produce overturning—that a full reservoir can ever 
exert. 

With these conditions, and ignoring excessive pressures, the 
dam again takes the form of a triangle, as shown on Fig. 4 by 
the lines AB, AC, CB. But if—with masonry weighing 
156°25 lb. per cubic foot—we limit the pressures at the toes of 
the dam to 16 tous per square foot, that pressure will obtain at 
the line a a, 205ft. from the surface of high water. Below that 


point, the limiting of pressure to 16 tons per square foot will | 


cause the straight lines of the triangular form to bend into the 
curves a 6 E and ac F maintaining uniform pressure below that 
point, lengthening the joints beyond the rativ of the triangle 
which produces curves. 

We will next consider the reasons for departing from the last 
described theoretical section A F E, to that of the section under 
consideration, shown by the outer dark lines of Fig. 4. In the 
theoretical section the resultant forces strike exactly at the end 
of the middle third. Any additional strain of ice, or wave and 
wind action would therefore produce tensile strains on the inner 
face as above stated. To prevent such strains, the section must 
be broadened lengthwise with the joints, to distribute the 
increased weight. 

Again, as the maximum pressure will be on the reservoir side, 
or inner tue, during construction, before sufficient age has given 
the mortar time to thoroughly harden, we must make a second 
increase of section to obtain smaller pressures than will exist at 
the outer toe with a full reservoir. The maximum strain with 
a full reservoir will not come upon the outer toe for months 
after the structure is completed and the mortar is well hardened. 
The weight of the gravel and water resting on both toes of the 
dam up to the river bed at g h i and g! A} i}—not considered in 
the theoretical section—calls for a third increase. To maintain 
the limitations of pressures fixed upon, the back pressure below 
the river bed against the outside of the dam—not considered in 
the theoretical section — demands a fourth variation, which 
slightly dimiuishes the section. The fifth variation, increasing 
the area of the section, is required to thicken and strengthen 
the outer toe. 

We now come to the last cause of change from the theoretical 
section at the top of the dam. This sixth increase of section 
and weight on the diagram—shown at A k t—is required to resist 
ice, wind, and wave action. The addition of this weight enables 
us to encroach upon the theoretical section at ¢, t', t!, without 
reducing the several factors of safety below the limit fixed; 
while it adds to the required breadth of section throughout the 
lower portion of the dam. The strain sheet, and its tables, 
exhibit how evenly all the factors of safety are maintained in the 
final section, under consideration, providing for all the above- 
mentioned disturbing conditions. As no demonstration could be 
found of Sazilly’s trapezoids of pressure for great dams, I have 
developed one and obtained a formulated and graphic method 
of calculating the pressures on the outer and inner toes of joints 
of high masonry dams, and used them to recalculate the pressures 
on the strain sheet obtained by the formula of moments, as a 
check on those results. By this method, as in all others, we 
must neglect the factor of elasticity in masonry, which affects 
the results but slightly, and introduces a factor of safety. The 
demonstration is as follows :—see Fig. 5. When the resultant 
of horizontal and vertical pressures cuts the joint or base A B in 
the middle, all the vertical components must equal each other, 
and each will equal the total weight of masonry W divided by 
the length 7 measured by the lines A D,gh and BS. Then the 
trapezoid of pressures becomes a rectangle and the resultant will 
cut the base at the same point g, where a vertical line passing 
through the centre of gravity of the rectangle meeting the base. 
When the resultant cuts the base A B at the end of its middle 
third k, then the aggregation of all the vertical components will 
form a right-angle triangle I A B, measuring the total weight of 
masonry, and consequently equal in area to the rectangle A BS D. 
The resultant will also cut its base at the same point & at which 
a vertical line passing through its centre of gravity will cut the 
base. This triangle must have a height B I equal to twice g h, 


and equal to 2 and will equal the pressure p at B, the outer 


toe of the dam, while the pressure on the inner toe A becomes 
zero. If the resultant should cut the base outside of the middle 
third, the pressure at A would become a minus quantity pro- 
ducing undesirable tensile strains. This illustrates the reason 
for confining the intersection of the resultant within the middle 
third of the base. When the resultant cuts the base within and 
at any point other than at the middle, or at the end of the 
middle third, a trapezoid will be formed which must be equa! in 
area to the rectangle or the triangle. A vertical line dropped 
through the centre of gravity of this trapezoid and also the 
resultant must cut the base at the same point. In the rectangle 
of pressures when the resultant cuts the centre of the base both 


pand p! = 7 In the triangle, when the resultant cuts the 


end of the middle third p= - and p' =o. 

To find the pressures p and p! when the resultant cuts the base 
at some other point m, produce g h, the vertical component of 
the rectangle at the middle of the base, upwards through Z and 
perpendicular to DS. At the point 4, where the resultant of 
the triangular area of pressures cuts the end of the middle third 
of the base, project a line perpendicular to A I until it meets g A 





produced at Z. From m draw the straight line m Z and through 
the intersecting point h—common to the upper sides of lj 
possible trapezoids of pressure—draw the line o ¢, perpendicular 
tom Z. Then will o B = p, and t A = p’, the pressures sought 

The sides of the triangle 4 Z y are perpendicular to the sides 
of ISH. These triangles are therefore similar. For the same 
reason the triangles m Zgand oh S are similar. Representing 
the lines Zg by a, kg by b, Sh by ¢, 18 by d, my by ¢, ang 
oS byn Thena:b::¢:d and a:e::e:n, Therefore by 
alteration b:d::e:n,and n = . . 

The triangles o Sh, and ¢ D A being similar and equal, and 
the line BS being equal to 5 I or d, when the dam resists 
water pressure against it. 

(1) p=d+ © and (2) pt=a_-%* 
b b° 


With no water pressure against the dam: 


(3) p=d- <s and (4) pl=d+ ra 
In the above formule b = d= W ,¢ = the distance of 


l 
the centre of J from the point where the resultant cuts it. 

Graphic method.—Having fixed the point Z, by the method 
above described at the intersection of g Z and 8, from the 
point # where the resultant cuts any part of the base /, connect 
the points m and Z by a straight line. Through the point 4 
draw a straight line perpendicular to m Z, cutting BS and AD 
—or these lines produced—at o and ¢, then will p = Bo and p} 
= At. 


. : Ww. 
By making one-sixth of the base measure ; tons to the 


square foot—u being the end of the middle third—then the 
triangles Zg K and / 8 I, also Zg mandh So, are not only 
similar but equal, and p = u m and p' = K m measured directly 
from the strain sheet, when a scale one-sixth of the base 


: W : : 
measures and equals in tons —-. The same data being required 


for both the formula and graphic method, makes it convenient 
to check one by the other. 

As consulting engineer A. Fteley could best give time to 
arrange, collate, and present to you the infurmation we have 
obtained respecting existing dais, called for in your resolution, I 
have requested him to embody those matters in his report, 
together with any further detailed technical presentations that 
might suggest themselves to him. 

The details for the tightest mode of bonding, by breaking 
joints vertically as well as horizontally, the systems of masonry 
in construction, and a method of securing tightness on the 
interior face, | have prepared for contract and working drawings 
to be made, when the Commission has settled on the main features 
of the plans now under consideration. 








SKIPTON AND ILKLEY RatLway.—A party of Midland Railway 
directors and officials, with the contractors and engineers of the 
Skipton and likley Railway, made a preliminary inspection on the 
16th inst., as far as Hambleton. 


INSTITUTION OF CIVIL ENGINEERS.—On Thursday evening, the 
12th inst., the thirteenth annual dinner of the students of the 
above Institution was held at the Holborn Restaurant, Mr. G. B. 
Bruce, president, in the chair. There were 110 present, amongst 
whom were Mr, T. Hawksley, F.R.S., past-president ; Mr. Alfred 
Giles, M.P., vice-president ; Dr. Pole, F.R.S.L. and E., hon. sec. ; 
R. Forrest, secretary ; Prof. Unwin, Mr. Shelford, Mr. Marten, 
Mr. F. W. Webb, Mr. Stanger, Mr. Heaphy, and Mr. W. Worby 
Beaumont. The toast of the evening, ‘‘ The Institution of Civil 
Engineers,” was proposed by Mr. D. 8. Capper, chairman of the 
Students’ Committee, who compared the present proud position of 
the Institution with its origin at the Ship, where Telford and a few 
friends met to discuss engineering topics over their dinner ; show- 
ing how the members of the Institution had taken a leading part 
in most of the great engineering works which had made the 
country and nation glorious, Mr. Bruce, in replying, referred to 
the salutary effect which such pleasant social gatherings had in 
allaying jealousies which were apt to arise where men met together 
merely for scientific aims. As to the Westminster improvement 
scheme, he was glad to be able to assure Mr. Capper that the 
council had been successful in their endeavour to uphold the 
interests of the Institution in obtaining a grant of £35,000 
towards reconstructing the Institution buildings on a suitable 
scale should the present site be required of them. Un the 
Architects and Engineers Compulsory Registration Bill, about 
to be considered by Parliament, he expressed himself some- 
what strongly. He thought examinations were good if subordi- 
nated to practical tests of competency, but wy registration 
or examination was likely to hamper rather than to assist engi- 
neers. He illustrated his remarks by an incident which had come 
under his notice, where a German contractor, although employing 
one certificated engine-driver, as by law required, had been glad 
to pay an English Jack as well to do the practical work, finding a 
consequent saving in his coal bill and time occupied on the work 
done. Mr. Hawksley, in replying to ‘‘The Guests,” proposed by 
Mr. F. W. Scott, spoke somewhat strongly upon the tendency in 
the present day to over estimate book knowledge, which could, he 
argued, never teach a man how to put bricks and mortar together 
to make a wall. A gentleman, he said, might result from the study 
of books, but a practical engineer never. Dr. Pole, in replying for 
“The Secretaries,” proposed by Mr. R. B, Anderson, secretary to the 
Students’ Committee, remarked that he thought these were 
strange sentiments to emanate from a man like Mr. Hawksley, 
who had, more than any living man, perhaps, advanced the 
science of engineering in his long and illustrious career. He 
thought science should be studied in youth, as later there was no 
time for such study, and referred to the late Sir W. Siemens as a 
typical example of a man who had succeeded, from scientific 
knowledge acquired in youth, afterwards so fortuitously applied. 
Mr. Forrest, in response toa loud appeal, expressed his pleasure at 
being present, and his willingness to aid the students in all ways 
and at all times with advice or information either as to their rela- 
tions with the Institution, or concerning their individual welfare. 
In proposing the “Students,” Mr. Giles, M.P., testified to his con- 
viction thatin them lay a promise full of hope for the future of the 
profession. He characterised the Registration Bill as an imperti- 
nent Bill, advanced by a party of nobodies, and expressed his 
intention of giving it his vehement opposition. Mr. Thrupp 
having replied, a musical selection ended a most pleasant evening. 
The Association of Manchester students of the institution held 
their first annual dinner on Wednesday evening, April 11, at the 
Crown Hotel, Manchester. The president, Mr. Robert Vawser, 
M. Inst. C.E., occupying the chair, being supported by the past 

resident, Mr. J. H. Lynde, M.LC.E., vice-president, Mr. J. 

roctor, M.I.C.E., and the following members of the Institution : 
—Messrs, W. Adams, A. M. Fowler, and W. B. Worthington, and 
eleven associate members. In proposing the health of the pre- 
sident, the hon. sec., Mr. A. D. Greatorex, Stud. [L.C.E., gave the 
following statistics :—The Association was formed in the winter of 
1884-85 ‘by the continued energy of seven or eight students, aided 


by Mr. Lynde. Since then over thirty papers have been read on’ 


many engineering subjects, and over twenty visits have been 
made to parson Me works, The number of students on the books 
is now fifty-seven, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


{He reports which ironmasters gave at the Wolverhampton iron 
market yesterday, and at the Birmingham meeting to-day—Thurs- 
day—of the business which has resulted from the quarterly 
meetings, were not very satisfactory. But the meetings of ’Change 
this week and next week are certain to add considerably to the 
earlier transactions. There is always something of an artificial 
firmness about prices at quarterly meetings. Trade is also assisted 
by the improved weather. Activity is again mostly seen in the 
sheet trade, makers in this branch having received some good 
additions to the orders agen ad in hand, Still, there is not that 
enerzy about the trade which was seen some months ago, and 
prices remain without appreciable strength at £6 5s. for singles, 
£6 7s. 6d. to £6 10s, for doubles for galvanising purposes, and 
£7 7s. 6d. for lattens, 

The best thin sheet makers are mostly well engaged on home and 
export contracts. In this connection Messrs, E. P. and W. Baldwin, 
Messrs. John Knight and Co., and Messrs, Hatton, Sons, and Co., 
are conspicuous. Buyers seem very short of stock, since makers 
are pressed for deliveries on all hands. The foreign markets at 
date are Australia, New York, Canada, Germany, Italy, Norway 
Sweden, Spain, and France. Quotations for the second quarter 
of the year of E. P. and W. Baldwin are, to actual consumers: - 
Shield brand of singles, £9; Severn, £10; best, £11; best best, 
£12; and treble best, £13. Charcoal sheets are £18 for singles, 
best charcoal £20. ‘These prices are all at works, and for doubles 
£1, and for trebles £2 extra are charged. Steel sheets are 
increasingly being manufactured by the best sheet firms, and for 
these—Bessemer quality—-Messrs. Baldwin quote £11 singles. 
Siemens quality is £12, while doubles are £1 extra, and lattens 
30s. extra. 

The restart of the Hope Iron and Tin-plate Works, Tipton, will, 
there is every reason for believing, be an accomplished fact in six 
weeks’ or a couple of months’ time. Active operations are now 
proceeding in the overhauling of the works, and this week the new 
proprietary have registered themselves as a company under the 
title of the Hope Iron, Steel, and Tin-plate Company. The 
nominal capital is £25,000, of which £15,000 will be called up. 
Most of the proprietors are local men previously connected with 
trade, and the capital is already subscribed. The works comprise 
four mills, eight puddling furnaces and two ball furnaces, and at 
five ‘turns a week will have a production of 90 to 100 tons a week. 
Kighty per cent. of the output, it is anticipated, will have steel for 
its raw material. 

The galvanisers report themselves in receipt of increased orders 
for corrugated sbeets by the last Australian mail, and leading firms 
state that they have full work ahead for six or eight weeks. The 
export demand in this trade is steadily growing, and last month 
the shipments amounted to 15,000 tons, an increase on the year of 
2500 tons, and the largest total on record. Prices, however, in 
consequence of the fall in spelter of £4 to £5 per ton from the 
maximum, are easier by, compared with three months ago, some- 
thing like £1 per ton. Buyers state that they are making pur- 
chases at £10 10s. to 11s. per ton for 24-gauge, at makers’ works, 
or £11 to £11 12s. 6d. f.o.b. at out ports, 

Some of the marked bar makers are experiencing better inquiries, 
and the mills are making more time. Noah Hingley and Sons, for 
example, report themselves with more to do than for some years 
past, largely on account of Australia and other export markets. 
Best horseshoe bars are being sent by other of the marked bar 
houses to North Germany, Holland, Italy, and elsewhere. There 
is some question, however, just now whether this demand from 
North Germany will be continued, since local makers understand 
that this year it is compulsory upon that part of the German 
Empire to adopt the protective duties which are in force in the 
other States. Best bar prices keep at £6 to £7. 

More business was done in Birmingham this—Thursday—after- 
noon in second and third-class bars than in best sorts, but even as 
to these orders cannot be said to be active. Merchant bars are 
£5 10s.; common, £5; and horseshoe bars, £5 5s, Hurdle and bolt 
making bars from South Wales might have been had at £4 17s. 6d., 
but there were not many sales, 

Hoops and strips were inquired for for local and export con- 
sumption on account of the Colonies, South America, the United 
States, and Canada. The prices quoted by local makers, however, 
make it more to merchants’ advantage to purchase largely from 
other districts than Staffordshire, which has superior shipping 
facilities, Staffordshire mills are not, therefore, svehealig any large 
tonnage of hoops, though for strips they are better situated. 
Hoops were quoted £5 to £5 5s., and for better sorts, £5 7s. 6d. to 
£5 10s. ; gas strip was £5 to £5 2s. 6d. ; and bedstead strip, cut to 
lengths, about £5 10s. ; best tube strip, narrow sizes, is about 
£6 10s. ; and ditto, wide sizes, £7 10s, 

The Patent Shaft and Axletree Company, Wednesbury, proposes 
to revise its ironworkers’ wages, which it contends are above 
those paid in the majority of the district works. 

In the pig iron trade some fair sales have this week been made 
since the quarterly meetings, as the result of negotiations which 
were then commenced, and further business is certain to be done 
in the next week or so. Prices after quarter day are always more 
negotiable by buyers than previously, and this circumstance will 
be sure to operate in favour of business during the nextweek or 
two, Native makers, and salesmen of makers at a distance are 
this week busy attempting to clench business, which buyers offered 
at the quarterly meetings. Prices of native irons are 50s. to 
52s. 6d. for hot blast all mines; medium iron, 37s. 6d. to 40s.; and 
common, 30s. to 31s. 3d. in actual business. Northampton pigs 
remain at 37s, to 37s, 6d. delivered, and Derbyshires about 38s. 
easy. 

_ Hematites have seen a smaller extent of business than often- 
times immediately succeeds the quarterly meetings, though sellers 
have been prepared to take comparatively easy rates. Welsh 
hematites are offered freely at 52s, 6d., delivered here, whilst some 
West Coast sorts are selling at 52s, 6d. The Carnforth Company, 
however, quote as much as 54s, for forge, 58s, for No. 1 foundry, 
57s. for No. 2, and 5ts. for No. 3. It is indicative of the hematite 
trade that this company have now two furnaces blowing out of the 
six erected. The Ulverstone brand of hematites are 53s. for forge 
sorts delivered, and foundry numbers go up to 60s. High prices 
are being realised for best malleable hematites for foundry pur- 
poses, the U.H.M. brand—West Coast—realising 75s. per ton, 
and the H.C.M. brand as much as 95s, 

The condition of the steel rail and steel sleeper trades, as illus- 
trated in the reports which were brought to the Birmingham 
quarterly meeting by principals of some of the largest heavy steel- 
making concerns of the kingdom, is not wholly satisfactory. Of 
the two, sleepers are reported to be looking healthier than rails, 
since competition is hardlyso severe. The Indian railways continue 
the best buyers of sleepers; and orders have already come forward, 
confirming a remark | made during the first month of the year, that 
the indian States Railways were likely in 1888 tofurnish some capital 
contracts. Prices of heavy sleepers for the ordinary 4ft. Shin. 
gauge roads 2s, 6d. to 5s. per ton easier than in January, the 
present quotation being £4 17s, 6d. at works in Wales. Light 
sleepers for underground colliery purposes, and for sugar planta- 
tions and the like, vary from about £7 to £10 per ton, according to 
gauge and weight. Steel rail makers reported in Birmingham 
that contracts were just now under the average. The general 
price for heavy sections is named as £3 17s. 6d. per ton. 

_ The + gen meetings in North Staffordshire resulted in a con- 
siderable accession of orders, and specifications are now coming to 
hand in considerable numbers. The home trade is improving, and 
there is a steady business doing on Canadian and South American 
account, Plates and sheets are the descriptions most in request, 





Finished iron prices generally are tolerably firm, Stocks of both 
pig iron and ironstone are decreasing. 

Constructive engineers around Birmingham and in the Black 
Country are experiencing a better demand, The Horsley Com- 
pany, Tipton, has work in execution which can hardly be com- 
pleted much before the close of the year. The Argentine Con- 
federation, South Africa, and the East Indies are the best customers 
at date. Messrs. E. CU, and J. Keay have orders for about 6000 
tons of constructive ironwork in hand. The Patent Shaft and 
Axletree Company, Wednesbury, have some considerable Indian 
contracts under execution, 

The engineers and machinists in the district are fairly busy upon 
foreign orders, The gold discoveries in South America are proving 
an excellent thing for local manufacturers in this line. The heavy 
ironfounders are booking more extensive contracts than have lately 
come to hand, One of the district firms has just completed a large 
Chinese Government order for steel rolling plant. This is Messrs, 
Taylor and Farley, of West Bromwich, and the contract was for an 
entire plate and bar rolling-mill train to be erected about 200 miles 
inland from Shanghai. The plant will be used for the manufacture 
of steel and iron plates, angles, rounds, squares, flats, and other 
sections, As this will be the first rolling-mill machinery ever 
erected outside of Shanghai, the significance of the order is 
obviously considerable. 

At the annual meeting of the Wolverhampton Chamber of Com- 
merce on Tuesday, the president quoted some statistics prepared 
by the Austrian Industrial Association, to show that Great Britain 
still stood at the head of the world. In 1881 Great Britain exported 
64 per cent. of the iron and steel and other metals exported by 
European countries, and in 1885 her proportion had risen to 66 per 
cent., while Germany had fallen from 22 per cent. in 18$1 to 21 per 
cent. in 1885, Belgium had remained stationary. In machinery 
Great Britain was pre-eminent. No less than 66 per cent. of the 
whole trade belonged to her in 1881, and 69 per cent. in 1885. 
The president also supported with figures the contention that 
the industrial position of Wolverhampton and the district was 
improving. 

fr. J. W. Swan read a paper at the meeting of the North 
Staffordshire Mining Institute on Monday, upon the improved 
form of ‘‘ Edison-Swan’s Electric Miners’ Safety Lamp.” The 
lamp has been frequently described. It is now fitted with appli- 
ances for detecting the presence and testing the proportion of gas 
in a mine. Mr. J. E. Moore, of Manchester, exhibited one of 
Pearson’s patent safety lamps for detecting the presence of gas, 
and explained the principle of an automatic shut-off and cap which 
put out the flame where there was gas. Mr. T..S. Wilkinson read 
a paper suggesting various improvements in mining law. 

A Birmingham merchant has just been afforded a fresh revela- 
tion of German comm<rcial activity. He has received a communi- 
cation from the Cologne ‘‘ Musterlager”—a Manufacturer’s Export 
Exchange or Public Mercantile Agency. This body offers to find 
out for English merchants the best and cheapest makers in the 
Rhenish-Westphalian district of the articles which they would 
inquire for, and to send them their quotations, with, if required, 
samples. ‘‘Our institution,” says the letter, ‘‘is exclusively for 
the public benefit, and being largely subsidised by the town of 
Cologne, it is in a position to display its activity, independent of 
any commission.” The business of the Ausfuhr-Musterlager, it 
proceeds, is conducted by a manager conversant with all branches 
of the export trades, under a board of directors consisting of fifteen 
members, and under the presidency of a member of the Chamber 
of Commerce. The assumption upon which the communication is 
based is rather likely to disturb English manufacturers. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 

Manchester.—There is a continued want of animation in the iron 
trade of this district, and the disquieting aspect of affairs on the 
Continent tends to destroy any feeling of confidence with regard 
to the future. The actual prospects of trade are, however, 
decidedly improving. In most of the large iron-using branches of 
industry there is more work coming forward, and the outlook, so 
far as general trade is concerned, is unquestionably better than it 
has been for some time past. The extremely low prices which 
continue to rule in the market are not, of course, a very en- 
couraging sign, but there has been a steadiness, even though it has 
been at a very low level of values, for the last few weeks, which is 
some indication that the market has touched the lowest point. 
Just for the present a depressed feeling more or less prevails, but 
if continental complications can be avoided, there seems to be no 
reason why a very fair improvement in trade should not be looked 
forward to. 

The Manchester iron market on Tuesday brought together about 
an average attendance, but there was only a very slow business 
doing. In pig iron, the downward movement in warrants at 
Glasgow had a tendency to check buying of any importance, and 
where transactions were reported, they were mostly small parcels for 
immediate requirements. Prices, however, were generally well 
maintained at about late rates. Lincolnshire, which continues the 
cheapest iron in the market, could be bought about 36s, 6d. for 
forge and 37s. for foundry, less 24, delivered equal to Manchester, 
and moderate sales were reported, but the average quoted rates 
were about 6d. per ton higher that the figures above given. Lan- 
cashire makers still hold to 39s, 6d. and 40s., less 24, for forge and 
foundry delivered equal to Manchester, but have only booked a 
few small orders on the basis of these figures. Derbyshire, which 
meets with little or no inquiry, is quoted nominally at 42s., less 24, 
for foundry qualities delivered equal to Manchester. In outside 
brands, most of the leading Scotch makers are tirm at their full 
quoted rates; and good foundry brands of Middlesbrough are not 
obtainable at anything under 40s, 10d. net cash, delivered equal to 
Manchester. 

In the hematite trade there is a continued tendency towards 
more firmness, although the actual business doing is still only 
moderate. For good foundry qualities delivered in the Manchester 
district prices are fairly steady at about 52s, to 52s, 6d., less 24. 

Since the quarterly meetings a somewhat quieter tone has 
characterised the finished iron trade. There is a disposition on 
the part of buyers to abstain from giving out their orders as long 
as possible in anticipation of some possible reduction, and although 
current market rates remain at about £5 to £5 2s, 6d. for bars, 
£5 5s, for hoops, and £6 15s. for sheets, delivered in the Man- 
chester district, these prices are difficult to get, and where orders 
for prompt specifications are concerned, a slight concession would 
be made in some instances, 

There is a steady trade doing in steel plates for boiler making, 
and makers are very firm on the basis of £8 per ton for good 
ordinary qualities, delivered in the Manchester district. 

Reports generally from most branches of engineering still saow 
an increasing amount of activity. Stationary engine builders 
especially are well supplied with work, boilermakers remain in the 
same position, and machinists, with a few exceptions, are fully 
a. Here and there some of the large general engineers 
and machine tool makers are perhaps only indifferently employed, 
but, taking trade generally, it is fairly active, and there are con- 
siderable inquiries in the market, which is an indication of more 
work in prospect. With regard to wages, as I pointed out 
in my last week’s ‘“ Notes,” a general upward movement 
is more than in prospect. The advances to which I then 
referred have been followed by an advance in the Bolton 
district, where the leading employers connected with the Iron 
Trades Employers’ Association have voluntarily practically con- 
ceded to the men what they unsuccessfully struggled for during the 
recent six months’ strike. Ata meeting of the employers held on 
Monday, it was resolved, ‘That on the first pay day in July an 
advance be given equal to the reduction made in February, 1886, 
saving and except in such cases as each firm may deem expedient, 





owing to age or infirmity of workmen.” This advance, it is ex- 
plained, is given not because better prices are now obtainable, as 
ys geo with last year, but because of more work being now in 
hand, and of an extending inquiry for engines, machinery, &c., 
which it is hoped will lead to an improvement in prices. It is 
further desired to be understood that unless improved prices are 
obtained before the end of the year the wages question will then 
have to be reconsidered. The men, who I understand have recently 
been holding meetings with a view of again agitating for higher 
wages, look upon the advance as somewhat ungraciously conceded, 
and it would not be surprising if they were to demand that it be 

ut in operation at once, and not be delayed for three months. 

here is little doubt that this action on the part of the Bolton 
employers will unsettle the minds of the men in other districts, and 
lead to a more or less general demand for an advance of wages. 
Already this is being carried on quietly in many districts with 
success, a considerable number of prone: orl in various districts 
having, I understand, conceded advances to their men, and the 
next few weeks may see important developments with regard to 
the wages question in all branches of the engineering trade. 

A special meeting of the Manchester Association of Engineers 
was held on Saturday last to discuss the question of technical edu- 
cation, which is just now occupying much attention, not only in 
Manchester, but throughout most of the industrial centres of Lan- 
cashire. The President, Mr. S. Dixon, occupied the chair, and 
introduced the subject by saying the question of the desirability of 
technical education might be dismissed, for it was universally 
admitted. He thought technical education was the whole study 
of those branches of science specially bearing upon the occupation 
in which a man or youth was engaged, and evening —- seemed 
the best way of obtaining it. In addition to science classes, he 
held it very desirable to have engineering laboratcries, or experi- 
mental rooms, which would be of great use for all ranks of 
engineers. He had drawn outa list of appliances which should 
be fitted in such an experimental room, and it included a steam 
engine, fitted with every modern appliance, a gas engine equally 
perfect, a hydraulic press, steam boiler, dynamo, testing machines 
gauges, and other appliances. A knowledge of freehand drawing 
was absolutely necessary, but this was usually got at school, and 
a knowledge of mechanical drawing was, of course, requisite. 
Applied mechanics should be studied, and so should the higher 
branches of arithmetic. As they all, more or less, come in frequent 
contact with the great force of heat, they should all possess a simple 
knowledge of its nature and properties. A thorough knowledge of 
mechanical drawing and some acquaintance with mathematics were 
highly desirable; but a great amount of algebra was really un- 
necessary, and only a small portion of trigonometry was essential. 
The simple laws relating to light and sound should be mastered, 
and chemistry and electricity were desirable to a limited extent. 
It was necessary also to know something of electrical machines. 
If they issued a syllabus for the guidance of youths in workshops, 
he thought these heads might be referred to, and he would like to 
add that a knowledge of French would be found very useful. So 
far as the youths themselves were concerned, he thought some 
slight compulsion should be used, and promotion should depend 
upon merit. He had no desire to supersede actual workshop ex- 
perience; what he suggested was simply a sort of aid to work- 
shop practice. Alderman Asquith thought the workshop ex- 
perience was the backbone, and he was not so thoroughly 
in agreement with technical education as some people. Mr. Law- 
son said the necessity for technical education was admitted on 
all hands, and no body of men knew it better than foremen and 
managers. He had found that the best educated boys were both 
the best behaved and the hardest workers. In his opinion, testing 
machines were amongst the most important objects for technical 
schools ; they showed a youth what a machine really was. Mr. 
Boswell said parents ought to make up their minds earlier than 
they did what their sons were going to be. With regard to what 
had been said of testing machines, he could certainly testify that 
both men and boys found the study of them most interesting. 
In the branch of trade with which he was concerned—boilermaking 
—technical education was needed as much asanywhere. Mr. Hans 
Rehnold said the sore point with technical educators was that they 
had not sympathy and help from the very classes they wished to 
benefit. Such a syllabus as had been suggested should certainly 
be drawn up for youths, but the wants of intelligent workmen 
should not be overlooked, and a course of training for foremen 
would be of great use. Young men ought, year by year, to 
present certificates before obtaining promotion. Mr. Follows 
remarked that on the Continent technical education was sup- 
ported in pone style, but as much could by no means be said 
of England. Complete workshops were now fitted up in many 
leading schools, and a good many young men occupying good 
positions owed them to experience gained absolutely before they 
left school. In his opinion it was the duty of employers to pay the 
fees for the lads to attend evening classes ; the money spent would 
be amply repaid. Mr. John Craven felt sure both men and boys 
would receive technical education with open arms, and it was for 
the national benefit that their boys should be educated to be better 
men. It was often said that there were many good workmen who 
were no scholars, but this was often due, in his opinion, to inborn 
talent. A lad should be able to apply his hands before he went 
into the workshop, and he did not think technical education would 
at all interfere with the experience gained in trade itself. Mr. 
Rawlinson was in favour of some system by which boys could ob- 
tain certificates from their foremen—these, on being presented at 
the technical schools, securing the necessary appliances, &c., the 
cost being borne by eitber local or imperial taxes. Mr. Daniels was 
glad to see the subject brought forward, but decidedly objected to 
its being a kind of scare to frighten English workmen. He always 
found young men attending evening classes made the best work- 
men, and if employers would have classes for their own apprentices 
it would be the grandest thing of all. Mr. Marshall thought that 
foremen were not always in sympathy with the objects sought. 
Mr. Reynolds, secretary of the Technical School, said there was a 
good deal of misapprehension on the subject, which required well 
ventilating. There was no compulsion required in the matter, for 
if employers once let it become known that they would look favour- 
ably upon educated lads there would be no lack of them. Public 
men, he felt sure, would be even more liberal than they were now 
with both time and money if they saw that those whom they wished 
to benefit were more in unison with them. There was no wish to 
supersede workshops, but simply a desire, as the president had 
suggested, to give some amount of practical knowledge before 
the workshop was entered. The discussion was subsequently 
adjourned, 

A fair amount of activity still marks most departments of the 
coal trade. The change in the weather has to some extent 
lessened the requirements of round coals for the retail yard trade, 
but the better descriptions meet with a ready sale and prices are 
steady at late rates. Common qualities, although only meeting 
with a moderate sale for steam and iron making purposes, are in 
good demand for shipment, and supplies are not at all excessive. 
There is an active enquiry for engine fuel, the better sorts of slack 
especially being in brisk demand, and supplies of these are by no 
means in excess of requirements, although common descriptions are 
still plentiful. Prices all through are well maintained on the basis 
of last week’s quotations, and up to the present buyers have alto- 
gether failed in obtaining reductions in districts outside the 
Manchester radius. At the pit best coals average 9s. per ton, 
seconds, 7s. to 7s. 6d.; common house coals, 5s, 6d. to 6s.; steam 
and forge coals, 5s. to 5s. 6d.; burgy, 4s. 3d. to 4s. 9d.; and slack 
from 2s. 6d. per ton for the lower descriptions up to 3s. 6d. and 4s. 
for the best sorts. For good ordinary qualities of steam coals, 
delivered at the High Level, Liverpool or the Garston Docks, no 
difficulty is experienced by colliery proprietors in getting about 
6s. 9d. to 7s. per ton. 

Barrow.—A better tone is establishing itself in connection with 
the hematite pig iron trade of the Furness and Cumberland dis- 
tricts, and the market is more cheerful all round, The demand on 
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home account is fully maintained, and makers are in receipt of 
additional inquiries from America, the colonies, and foreign 
countries genera'ly. There is not so much doing, how- 
ever, on American account, as would probably be pa case 
if it were not for the approaching election of President. 
There is on home account a very good trade, and although 
in the case of many works only half the furnaces are in 
blast, this is not, generally speaking, the case. At Barrow 
thirteen out of the fourteen furnaces are in blast, and as the con- 
sumption of Bessemer iron is so fully maintained, and likely to be 
still more so, there is no prospect of any limitation of the present 
rate of production. In fact nearly all the pig iron produced at 
Barrow is forthwith converted into steel. ere is a larger 
output of steel at Barrow and in West Cumberland than was 


ever previously known, and arrangements are in progress 
for a great increase in the output. This is alike shown 
in the Bessemer and Siemens-Martin’s departments. In the 


former the mills are very briskly employed on heavy contracts, 
and a very good demand is experienced from home and foreign 
buyers both for heavy and light sections of rails, Steel for ship- 
building purposes is in fuller demand, and plates and angles are in 
especially brisk inquiry. In other departments of the steel trade 
there is a very good business doing. Prices are steady, as quoted 
last week; pig iron, Bessemer qualities, in mixed numbers, 44s.; 
No. 3 forge and foundry iron, 43s.; steel rails, heavy sections, 
£3 18s. 6d. to £4; light sections, £4 5s.; blooms, £3 10s.; billets, 
£3 18s. 6d.; rail slabs, £3 17s. 6d.; angles, £6 10s.; plates, £7; 
hoops, £5 7s. 6d. There is a much better tone on shipbuilding 
account, and I believe the next few weeks will record the reception 
of some important pending contracts on the part of local builders. 
In the engineering trades there is a much better tone, and both in 
the marine and general departments there is a better business 
doing. The probability is that during the summer a very con- 
siderable business will be done, and at the moment some orders of 
importance are pending. Ironfounders and boilermakers are also 
busier, and there is a probability of a renewal of activity at forge 
works. Iron ore is in good demand and in large consumption, but 
as deliveries have been secured by smelters, well forward prices 
remain low at from 8s. 6d. to 11s. 6d. per ton net at mines, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE is very little change to report in the iron trade. A fair 
amount of business is being done in the principal works. Pig iron 
is again weaker, values having receded to about the figure at which 
they stood prior to the advance last winter. Nodecrease, however, 
takes place in the output, and there is no lack of confidence in the 
future. Foundry pig iron, in ordinary makes, ranges from 35s. 
to 40s. per ton at the furnaces ; forge sorts running as low 
as 30s. to 33s. In manufactured irons, bars are in better 
demand at £4 lis. to £5 2s. 6d. for common makes; and 
£5 to £5 12s. 6d. for best. Rods are £5 3s. to £5 12s. 6d. 
for ordinary; and from £6 to £6 10s. for best. Hoops are 
at the old figures, from £5 upwards at the works. Railway 
material keeps at the advanced values quoted a month ago; the 
Indian demand is fully maintained, and local companies are still 
bent on replenishing stores. Engineers are not quite so well 
employed as was anticipated. In the coal trade, the genial weather 
has relieved the demand for house sorts, and stacks are beginning 
to reappear. Gas coal is in light demand, but prices are un- 
changed, owing to the vaiues being governed by contracts. There 
is less doing in the steam coal trade, the tonnage to Hull and 
Grimsby having considerably decreased during the last month. 

The Parkgate Iron Company is in hopes of starting its new 
steel works by the beginning of autumn. At the commencement 
they hope to make an output of about 100 tons per day of twenty- 
four hours—double shift. 

The cutlery and plated trades have again been rather quieter. 
Perhaps the home markets show the most gratifying signs of im- 
provement, and of these Ireland is more gratifying than any other. 
Our firms report that orders come in more freely, and that pay- 
ments are made more punctvally than they have been for years, 
and the merchants in the different districts anticipate a much more 
prosperous year in 1888 than they had in 1887. Everything 
depends upon a resolute Government maintaining the order which 
is necessary to confidence. Without confidence business lacks 
backbone. 

The South Yorkshire Steam Coalowners’ Association held a 
meeting at Barnsley on Monday, when it was unanimously agreed 
that the Bill for the transfer of the Hull and Barnsley Railway 
to the Midland Company should be opposed in the most strenuous 
manner when it reached the Committee stage in the House of 
Lords, even should the transfer be sanctioned by a majority of the 
shareholders. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE improvement in the tone of the Cleveland pig iron trade 
continued throughout last week, and a large amount of business 
was done at the advanced prices. On Monday also prices were 
firm, and a good many sales were made. But on Tuesday the 
market held at Middlesbrough was quieter and prices were weaker. 
This was owing to the reports from Glasgow that business there 
was very flat in consequence of the disquieting political news from 
Germany and France. The lowest price at which No. 3 g.m.b. 
could be bought last week was 32s. per ton, but on Tuesday some 
sellers were accepting 3ls. 9d. The demand for forge iron is 
steady, and no alteration in price has yet been made, 31s. 6d. per 
ton being freely given for it ; and 3ls. 3d. for mottled and white 
iron. It is not expected that prices will be further reduced, as the 
outlook is very satisfactory now that shipments are heavy and 
stocks are decreasing so much. 

Stevenson, Jacques and Co.’s current quotations :—‘‘ Acklam 
Hematite,” Mixed Nos., 45s. per ton; “ Acklam Yorkshire,” Cleve- 
land, No. 3, 35s. perton; ‘‘ Acklam Basic,” 35s. per ton; ‘‘ Refined 
Iron,” Hematite and Cleveland, 65s, and 55s. per ton ; “‘ Chilling 
Iron,” 55s. to 60s. per ton, net cash at furnaces, 

There was nothing done in warrants at Middlesbrough on 
Tuesday, but at Glasgow some transactions took place at 31s. 7d. 
ver ton. 

’ The stock of pig iron in Messrs. Connal and (o.’s store at Middles- 
brough continues to decrease rapidly. The quantity held on Monday 
last was 313,148 tons, or 4687 tons less than on the previous Monday. 

Shipments of pig iron from the Tees are better this month than 
they have been fora long time. Up to Monday night the quantity 
sent away was 45,788 tons, or nearly 12,000 tons more than in 
March to the same date. Finished iron and steel exports are also 
very good, 20,379 tons having been shipped to the 16th inst. 

Finished ironmakers are not booking many orders just now, but 
are fully employed on good contracts. Ship plates and common 
bars can now be obtained at £4 17s. 6d. per ton, and angles at 
£4 10s., all free on trucks at makers’ works, cash 10th, less 25 per 
cent. discount. 

The total value of goods, exclusive of coal and coke, shipped at 
Middlesbrough during March was £178,621, and from Newcastle 
£117,088. 

The iron and shipbuilding trades at Stockton seem likely to 
recover almost to the maximum dimensions they have ever 
attained. Messrs. Richardson, Duck, and Co., and Craig, Taylor, 
and Co., have an abundance of orders for ships, and the North 
shore yard will soon be actively at work under the new manage- 
ment. Thetwo mills at the Stockton Malleable Ironworks, which 
have been inoperative for some years, have now been re-started, 
and the steel melting plant which the company are laying down is 
expected to be complete in the course of the summer. The only 
Stockton works which will then be standing are the Richmond 
Works, the Erimus Works, and the North Stockton blast furnaces. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market, which was somewhat firmer at the opening 
of the ca, has since given way alittle, having suffered in sympathy 
with other markets in consequence of the bad news regarding the 
German Emperor. The shipments of the past week were unusually 
good, amounting to 11,066 tons, as compared with 9160 in the same 
week of 1887. Of the exports, 1273 tons went to the United States, 
1760 to Canada, 920 to Germany, 825 to Italy, 570 to Australia, 
345 to France, 260 to South America, and aa quantities else- 
where. The inquiry during the last few days has not been quite so 
good, but there is no change in the amount of the production, 
eighty-seven furnaces being in blast, as compared with seventy- 
nine at the same date last year. There is again rather more iron 
going into store. 

The current values of makers’ pig iron are as follows :—Gart- 
sherrie, f.o.b. at Glasgow, per ton, No. 1, 45s., No. 3, 41s. 6d.; 
Coltness, 48s. and 42s, 6d.; Langloan, 46s. and 42s; Summerlee, 
47s, 6d. and 42s. 6d.; Calder, 47s. 6d. and 42s. 6d.; Carnbroe. 
40s. 6d. and 38s. 6d.; Clyde 44s, 6d. and 40s. 6d.; Monkland, 
41s. and 38s. 6d.; Govan, at Broomielaw, 40s. and 38s. 3d.; 
Shotts, at Leith, 46s. and 43s.; Carron, at Grangemouth, 50s, 
and 43s.; Glengarnock, at Ardrossan, 44s, and 40s.; Eglinton, 39s. 
and 37s. 6d.; Dalmellington, 40s. and 38s. 6d. 

There has been a quiet business in Cumberland hematite warrants 
on the Glasgow Exchange at from 42s, to 41s. 6}d. At the moment 
very few transactions are taking place in Cleveland warrants, and 
the arrival of pigs from Middlesbrough are smaller than of late, the 
quantity for the past week being 6570 tons. 

In the home department of the malleable iron trade an improved 
demand is reported, orders coming in with more regularity than of 
late. There is, on the other hand, a slight lull in the inquiries from 
abroad ; but the prices are steady. Best bars are quoted at £5 5s. ; 
common bars, angle, and rivet iron, £4 17s. 6d.; nuts, £4 12s. 6d.; 
and plates, £5 11s, 3d., all less the usual 5 per cent. discount. The 
demand for unbranded iron for the Eastern market is quiet at the 
moment, and the price is firm at £4 8s. per ton, net. Makers of 
sheets are beginning to cast about for new orders, which are now 
difficult to obtain, but as yet the works are kept running full time. 
In the steel trade there is great activity, and considerable pressure 
is necessary to secure delivery of orders in the specitied time. Steel 
angles are at £6 5s.; ship plates, £7 5s.; boiler plates, £7 15s.; and 
rivet steel, £6 15s., all less 5 per cent. 

There was shipped from the Clyde in the past week machinery to 
the value of £16,700, the greater part of which was for India; 
sewing machines, £6000; steel goods, £8800; and general iron 
manufactures, £45,000. 

There is a lull in the shipping department of the coal trade, 
ascribed to the delay in the opening of the Baltic navigation. The 
quantity despatched in the past week from the different Scottish 
ports aggregated 71,181 tons, as compared with 76,913 in the same 
week of 1887. The free on board prices of coals are the same as 
those quoted here last week. Indeed there has been practically no 
change in prices for several weeks. Stocks are accumulating at 
many of the collieries, this being particularly so in Fifeshire, where 
the shipping demand is much less important than it was expected 
to be at this part of the season. Coal freights are firmer, in con- 
sequence of a large number of vessels being delayed by the ice in 
the Baltic. The inland branch of the trade is moderately active. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


EVERY now and tken the superior capacities of Milford Haven 
are brought forward, and its great future prognosticated. Lately 
Liverpool has been shipping tin-plates from this port to various 
foreign countries, and this is taken as an attack against Swansea, who 
used to transmit most of its plates vi@ Liverpool. I do not see much 
in it. Half a century ago Jelinger Symons wrote upon the future 
of Milford, and quoted hopefully from a work fifty years before 
his time. A quarter of a century ago the greatness of the Haven 
was the subject of a prize essay by the present stipendiary magis- 
trate of Swansea, and stil] there is little or no change. In fact, 
the background of Milford is a poor one for imports. Cardiff has 
a bigger future in the way of an import trade, unless signs are 
misleading. The transplanting of iron and steel works from the 
Midlands to Newport continues to be discussed. The Great 
Western Railway Bill with regard to surplus water from the 
Severn Tunnel is a factor in the question, now that steel works use 
so much water, and summers promise to be dry. 

I have been favoured with an examination of iron and steel exports 
during the first quarter of the year as well ascoal, and think they quite 
endorse the hopeful survey taken in this column. During January 
Cardiff exported 4174 tons of iron and steel. In February the 
exports fell to 2010 tons, but in March they totalled 7697, making 
a total for the quarter of 13,881 tons. Newport's total for the 
quarter was 39,173 tons. In one mouth, February, it sent away 
16,893 tons. Swansea figured but rather poorly, sending away 
ey 1546 tons in the three months. Taking the three totals, 

ales may claim to have been much better occupied than it has 
been—54,600 tons; but it is when we come to coal that results look 
well, and are really as good as they look. 

InJanuary Cardiff exported to foreign destinations 688,800 tons ; 
in February, 668,534 tons; and in March, 709,934 tons; making 
for the first quarter, 2,067,568 tons. If this average can be main- 
tained, the ten million tons per annum, said by some of the 
pessimists to be the highest flight, will be maintained, if not 
eclipsed. Newport during the first quarter despatched 578,787 
tons; and Swansea, 215,823 tons—in both cases good totals, and 
indicating a vigorous trade. In patent fuel, Swansea retains the 
lead, having sent away in the quarter 50,518 tons, to Cardiff's 
39,193 tons, 

The steel trade is active, and workmen are generally fully 
employed; in four cases overtime making up for the rather low 
wages which are necessitated by the market rates. The principal 
export of rails this week was 400 tons to Monte Video. Local tin- 
plate works keep the principal steel works fully employed with orders, 
and the high-class steel bar turned out gives ample satisfaction. 

Prices remain unchanged. A leading authority on one of the 
ron gona railways in Wales, commenting to me lately on the quality 
and price of Welsh rails, contrasted both with the time when 
he paid £14 10s. per ton—now they are under £4, The high- 
priced rails, he added, were much inferior to the present. In 
some cases the wear and tear was so great and rails so poor that 
they were worn out before the bill was paid. 

Last quotations are, Welsh bars, £4 12s. 6d. to £4 15s.; steel 
rails, heavy, £3 17s. 6d. to £4 2s, 6d.; light, £4 12s. 6d to £5 5s,; 
tin.plate blooms, £4 5s.; tin-plate bars, £4 15.; Siemens bars, 
£5 2s, 6d.; pig, Cwmavon hematite, 48s.; Forest, Siemens and 
Besemers, 49s. 3d. The Ebbw and Panteg Steel Works dispute 
remains unsettled. 

It is thought at Swansea that the tin confederacy is coming to an 
end. Forward deliveries, June, are down to £115, the lowest yet. 

Tin-plate remains in a ‘*fluttering” condition. A few weeks hence 
may give more steadiness, but at present the trade done is all tem- 
porary, just to meet urgent requirements. Even this, however, is 
considerable, and there is a good deal of activity. No large orders 
are being placed for future deliveries of any account, the possi- 
bilities of a considerable change of price one way or the other being 
regarded as certain. The decision of the American Senate is being 
awaited with a good deal of interest. The ‘‘ wise men” say it will 
be one thing or the other, no tarif on tin-plate, or double the 
present. Large exports are being made from Swansea and New- 
port. In the Newport district the Nantyglo tin works are to be 
considerably increased. The foundation of new works at Briton 
Ferry were laid last week. Consignments of 3000 tons of tin-plates 





took place from Swansea last week for North and South America. 
The prospects of trade were regarded as moderately good. All 





LL 
now wanted is that quantities be maintained, with an addition to 
rice. One colliery, to my knowledge, turns out its coal at about 
s. This is sold in Cardiff for 9s, 3d., leaving only a fraction of 
profit. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron and coal markets have resumed their normal state of 
activity after the holidays, and outwardly, as concerns prices, firm. 
ness is the order of the day, and will remain so as long as the con. 
ventions last; but the demand is, on the whole, quieter, es ecially 
as regards pig iron; nevertheless, the most perfect contidenee in 
the future of the iron trade is entertained in almost all quarters 
In Silesia the new quarter opened quietly, but firmly, with twenty- 
seven furnaces in full blast and one or two more in preparation 
and an easy sale for the output to the forges and foundries of the 
district, both of which are in constant, full employment. The 
larger works have, as it were, bought off the remainder by engaging 
to take all their output of pig iron for two years at a paying figure, 
and so have formed a ring. It is therefore not surprising that list 
prices remain so long firm and stationary at a comparatively 
elevated point. Forge pig is noted M. 50 to 54 p.t. at works; 
foundry, 56 to 60; merchant bars, 140 to 142°50; sectional iron, 
155; com, plates, 160 to 165. Spelter is quoted at Breslau 
M. 380 p.t. The less cheerful tone of the American market of late 
makes itself felt here, but, as is generally reported, its effect has 
not been quite as unfavourable as was at one time expected it 
would be; still, the dulness in iron rods, spiegel, &c., may in a 
great degree be attributed to want of call for them across the 
Atlantic. The French market shows a moderately firm tendency, 
without any change in prices, At the works, however, the Paris 
houses have now, by circular, announced a rise of 5f. p.t. on bars 
and girders, which now stand 150 and 140f.; while 3mm. thick 
sheets are noted 185 to 190 p.t. Sceptics do not believe that this 
rise is a real one—only on paper—and that the old low prices are 
the rule in business. Why this should be so, in face of the rolling 
= adhering steadily to these higher quotations, is not easy to 

ivine. 

The Belgian market leaves a good deal to be desired, and it was 
feared that the dissolution of the rolling mill syndicate would have 
a weakening effect on it, but the dearness of forge pig iron and 
fuel seems to have in part counteracted this. The latest export 

rices are for bars 110 to 115; girders, 110; angles, 117°50; plates, 

40; and thin sheets, 180f. p. t.; forge pig iron is 50 to 60; 
Luxemburg, 48f. p.t. Steel sheets are in very full request, but 
prices do not rise in consequence. Neither the steel nor construc- 
tive works are at all well employed ; thirty-two out of fifty furnaces 
are in full blast, twenty-three on forge iron. The import of pig for 
the first two months has been 11,950 t., against 8390 t. last year for 
same period. A Belgian firm has secured the concession to build 
a railroad 50 k.m. long in Greece. 

The quarter opened in Rheinland-Westphalia with a meeting of 
the members of the crude iron convention and iron merchants and 
dealers. The results of it have been kept secret, and the press was 
excluded ; but in all probability the object of the gathering was to 
induce the merchant buyers of pig iron not to sell below the 
convention prices any iron ~ might purchase from out- 
side works or from abroad. t is too apparent that any 
such arrangement must very soon break down; so it need 
alarm nobody, exporting pig iron to this country. As a pen 
dant to this, the wrought iron convention threatens tire and 
brimstone to any merchant or dealer who dares to purchase from 
outside works, or to import wrought iron, All this again shows 
upon what a fickle foundation these would-be monopolies are based. 
The demand for both German and Luxemburg-Lorraine iron ores 
continues very brisk, and prices have suffered no change from last 
week's notations. As remarked, the pig iron market is quiet, but 
the tone is buoyant, because the smelters have disposed of most of 
their output for so long in advance ; a few indeed till the close of 
the year. So much was allowed to come out at the convention 
meeting above alluded to, as also that the fine to be imposed on 
the merchant or dealer for selling below the price fixed by the con- 
vention should be M. 5000 per 1000t., and 500 for every 100 t. 
above the first-named quantity. This is supposed to insure the 
smelter against being be re by the dealer with the product 
made by the former. Spiegeleisen is less in demand than last 
week, both for export and inland consumption; the price of 
M. 59 p.t. for the lower grade of 10 to 12p.c., nevertheless is, and 
is likely to remain firm and stationary for some time to come, on 
account of there being no stocks and the high prices of fuel and 
ores, Large parcels of forge pig have not been booked lately; in 
consequence this brand is momentarily inanimate, and the forges 
have bought what they require for the present. The best sort is 
noted M. 50 to52p.t. There is no alteration in the prices of basic, 
Bessemer, or foundry pig, the three numbers of the latter still 
being 51, 54, and 57 p.t., some works asking M. 1 to 2 extra; basic 
is noted 45 to 46, nel Bessemer 54 and higher. Luxemburg forge 
is, as of old, 38°60 p.t. 

After a slight relapse the previous week, the demand for bar and 
sectional iron has much improved, which was to be expected as the 
weather became more favourable for outdoor work. Prices, of 
course, are firm and unchanged. During the current week no 
——— change has taken place in boiler and other plates, 
either in demand, orders, or prices. Many buyers object to pay 
the convention prices last noted for sheets, so the mills are only 
moderately running at the moment. There is really nothing 
worthy of note in wire rods or wire nails. The position of the 
foundries is unchanged. Tenders for 118 tons of pipes for 
the State Railways at Cassel were offered as lowest price 
M. 12,000, and as highest 14,000. The wagon factories are 
busy on former orders, and fresh tenders are out for sixty-five 
passenger and post carriages, At the latest tendering for steel 
rails at Berlin M. 120 was the lowest offer, the rest being between 
123 and 125; mild steel fish-plates, lowest offer, 135, the others 
being 137°50 and 143°50 all at works. For the free port of Ham- 
burg, on which no import is paid, the foreign offers for rails were 
M. 90 to 95, while the inland works asked 115 to 120 p.t. No 
foreign firms made an offer for the 700 tons of iron sleepers, which 
were taken at M. 130 p.t. by the Georgs-Marion Works, Osnabriick. 
Only three German works tendered for the 11,000 t. at Lisbon, the 
offers being between M. 92 and 96, but the English offers were 
lower than these, and one from Scotland was only 87 delivered at 
lisbon. Three Belgian works offered at M. 93 to 93°50, and one 
French work at the last-named price. For the 25,000t. at Brom- 
berg, Fechtheim and Co., for a see house, offered at M. 111 to 
114, free at a Baltic port; Bolekow, Vaughan, and Co,, 115 to 116, 
at a Baltic port; ani the Rhenish- Westphalian Works, 114 to 115, 
free at works’ station. As there were several lots tendered for, it 
is not yet known whose was in fact the lowest offer, and much will 
depend on which section of the line the lots will be used, as the 
matter of inland carriage is a weighty factor in the ultimate deter- 
mination by the officials, who have four weeks in which to give 
their decision. The end result will most probably be that, for 
those parcels used in the South, the German works will lower their 
wey by a few marks and thus be cheaper than the a offers ; 

or the East, England may bave a fair chance, as the Nuremberg 
firm is out of court, the State only contracting with bond fide 
manufacturers, 

Present list prices for inland sales are, per ton: Good merchant 
bars, M. 125 to 132°50; angles, 135; ‘hoops, 137°50 to 140; steel 
billets, 135; best boiler, 165; and heavy tank plates, 145; Siegener 
thin sheets, 148 to 151, and higher for certain brands; Westpha- 
lian do., 152; heavy steel plates, 135 to 142°50; thin steel sheets, 
150 to 155 and higher; common quality iron wire rods, 121; ditto 
in steel, 120; drawn wire in either metal, 140; wire nails, 165 ; 
rivets, 175 to 180; and light rails up to 115. | 

A new nickel rolling mill, with a share capital of M. 620,000, has 
been formed at Schwerte, on the Kubr. The shares of the Socicté 
de Laminage, in Paris, form part of the new shares, 
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AMERICAN NOTES. 
(From our own Correspondent. ) 
New York, April 6th. 

Our advices from all sections of the country 
to-day show an irregular demand for iron and 
steel. The consumptive requirements are 
heavier than the markets show. The buyers and 
consumers of all kinds of material are afraid to 
make contracts for delivery of material during 
the coming season, owing to the possibility of 
sweeping tariff reductions, which pending legis- 
lation at Washington threatens, ; 

Five hundred tons of tin were sold during the 
past week at prices ranging from 27°70 dols. for 
choice to 30 dols. for May delivery, and 364 dols. 
for spot lots. The tin-plate market is sluggish on 
aceount of conflicting foreign advices. Heavy 
orders have been placed for delivery during the 
next sixty days. If the future of or tin 
market could be clearly stated, it would affect 
the tin-plate market at once. The American im- 
porters and consumers are watching very closely 
the course of the contemplated trust. The 
general impression here is that the Welsh trust 
will fail, and hence buying is irregular, and 
yrices will weaken this spring because of the 
neavy orders that have already been placed for 
delivery during the spring and summer, There 
is a good deal of uncertainty among the buyers in 
copper. Sales during the past week were 1650 Ib. 
Prices have been hovering round l6c. The 
markets close firm, The exports of refined 
copper last week were 16,000,000 Ib., and of 
copper matte 18,400,000 Ib. as against 1,000,000 Ib. 
of refined for same time last year, 1,500,000 Ib. 
of ore for the same time last year. The exports 
last week were 800,000 lb. Consumers are begin- 
ning to recognise that the copper supply is under 
strong influence, and that an upward tendency is 
more probable than a downward tendency. 

The lead market has been very strong at 5:10. 
Stocks are light. The iron market throughout the 
country is rather dull, not because of any absence 
of requirement, but simply because they are 
being withheld until the tariff agitation is over. 

Steel rails are being sold at from 31 dols, in 
large lots to 33 dols. in small lots for standard 
sections, and 34 dols. to 39 dols. for light sections 
running down to 16 lb, per yard, A few pounds 
of old rails sold last week at 21°50 dols. Large 
pipe iron requirements are in sight, but builders 
are withholding orders in view of further weak- 
ness. Crude iron has declined 25c. within a 
week. Small sales have been made at 20 dols. for 
common No. 1. Blast No. 1, 21°50 dols. Blooms 
are sold at 29 dols., slabs at 28°50 dols. Plates, 
2to 2°10 for manganese. ‘The companies have 
reduced the prices from 1°50 dols. at ovens to 
ldol. Large orders are being placed, in view of 
the possibility of the stronger syndicate being 
able to force the weaker to the wall. Eight per 
cent, reduction in wages will be made throughout 
the coke region. ‘The traffic on fourteen western 
railroads is threatened because of the contem- 
plated refusal of the employés to handle the 
freight of the Chicago, Burlington, and Wincey 
Road. The commercial interests are beginning to 
question the propriety of governmental inter- 
ference, in order to bring the strike to an end. 

The Standard Oil Company has just placed an 
order for 200 miles of Sin. pipe. Other companies 
will soon be in the market with large orders for 
pipe, and the prospects are that the pipe mills 
which have been for the past three or four 
months running very short of orders will soon 
fillup. Long pipe lines are projected over natu- 
ral gas fields to large cities from 100 to 150 miles 
remote distant. Notwithstanding the dis- 
couraging outlook for iron and steel consumption 
at this time, the probabilities are that there will 
be a heavy demand later on. As an evidence of 
this, it is stated that eighteen companies in 
Chicago have been organised for the purpose of 
building elevated roads. There is a movement in 
several of our larger cities for increased transit 
facilities. The urgency is great, and quite a 
number of these projects will be carried to com- 
pletion, and the result will be a heavy demand 
for material, 








NEW COMPANIES. 
THE following companies bave just been rezis- 
tered : 


Anglo-Pacific Steel Company, Limited. 

This company was registered on the 4th inst., 
with a capital of £63,000, divided into 15,000 
shares of £4 4s, each, to carry on the business of 
engineers and contractors, ironmasters, smelters, 
steel converters, and ironfounders in all its 
branches, and any business of the same or a 
similar nature; to acquire factories, workshops, 
premises, and machinery, wherever convenient, 
and to acquire and establish other businesses and 
property of the nature aforesaid as may seem 
expedient. The first subscribers are :— - 

ares. 


J.M. Cameron, M.P., 52, Lime-street, London, 

T. R. Ore, Luther Villa, Sunnyside-road, Hornsey 
Rise, N., secretary toacompany.. .. .. .. 

T. A. Sergeant, Surbiton, Surrey, merchant. . 

E. B. Leaden, Camden Lodge, Anerley, clerk 

M. Bowley, 2, Hyde Vale, Greenwich, S.E...  .. 

D. 8. Batchelor, 54, Gurney-street, New Kent- 


— at et et 


C. Cobley, 83, Acton-street, Gray's-inn-road, W.C. 1 

The number of directors is not to be more than 
five, nor less than three; qualification, twenty- 
fiveshares, The first directors shall be appointed 
by the subscribers to the memorandum of associa- 
tion. They shall be entitled to appropriate for 
their remuneration a sum at the rate of £105 per 
annum for each director as from the date of the 
first allotment of shares, and 1 per cent. of the 
net profits of each year in addition to the above 
sum, 





British Sodium and Aluminium Company, 
imited, 

This company was registered on the 6th inst., 
with a capital of £1,050,000, divided into 105,000 
shares of £10 each, of which 5000 shall be pre- 
ference shares, and 100,000 ordinary shares, to 
acquire, on the terms set out in the schedule to 
an agreement dated March 23rd, 1888, and made 
between Albert Berwick Cunningham, of the one 
part, and Alfred Ledgard Hutchison, of the other 





part, or upon such other terms as may be agreed 
upon, the sole right to certain inventions of the 
said Albert Berwick Cunningham for the manu- 
facture of sodi and al ium, and all im- 
provements therein, and all British and colonial 
or foreign patents and patent rights in respect of 
the same in all countries in the world; to acquire 
the right to an exclusive supply of artificial 
cryolite; to manufacture and sell sodium and 
potassium, or utilise the same for the purpose of 
reducing any metal from its compounds, and 
chiefly aluminium. The first subscribers are :— 
Shares. 
C, 8. Hill, Oak Grange, Beckenham, Kent... .. 1 
J. B. Campbell, 17, Basinghall-street, B.C... .. 
a Wallis, F.C.8., F.1.C., 17, Holborn-viaduct, , 
G. H. Treadwell, 17, Holbern-viaduct, E.C...  .. 1 
L, Sanderson, Rowledge, Colchester | 
1 





W. A. Berwick, Frankfort House, New Barnet .. 
W. Hollick, 35, Bucklersbury, B.C... .. .. «. 

The number of directors is not to be more than 
nine, nor less than three, and one of the directors 
shall be Albert Berwick Cunningham, or his 
nominee; but the said Albert Berwick Cunning- 
ham, being a vendor to the company, shall not 
become a director himself until after the first 
allotment of shares, The other directors shall be 
appointed by the subscribers to the memorandum 
of association, but no director so —— or 
hereafter appointed, except A. B. Cunningham 
or his nominee, shall hold less than twenty-five 
shares, Until the directors are appointed, the 
signatories to the memorandum of association 
shall be deemed to be directors, The remunera- 
tion of the directors shall be £2500 per annum, 
including £500 to the chairman, 


Butterley Company, Limited. 


This company was registered on the 8th inst., 
as a company limited by guarantee to £10 each 
member, and with a capital of £600,000, in £100 
shares, to acquire the goodwill of the business 
carried on as the Butterley Company, and to 
trade as colliery owners, ironmasters, cement and 
brick and tile makers, The subscribers are — 


*F. B. Wright, J.P., Wooton Court, Warwick 
*F. Wright, J.P., Alfreton, Derby .. .. .. 
*A. L. Wright, Newcastle-on-Tyne, architect 
A. F. Wright, Wooton Court, Warwick oe @ 
F. C. Corfield, M.E., Alfreton .. a Oe 
H. W. Hollis, Alfreton... .. .. .. 

G. Day, Butterley Ironworks, agent 


The first three subscribers 
directors, 


ttt tet tet tat et fet 


are appointed 





Cornish China Cluy Railway Company, Limited, 


This company was registered on the 9th inst., 
with a capital of £20,000, in £1 shares, to make 
and maintain a railway or tramway to connect 
the railway of the Cornwall Minerals Railway 
Company with the china clay pits at or near 
Bugle, Cornwall, or with other places in the said 
county. The subscribers are :— 


P. G. C. Burnand, Lloyd's, underwriter .. 
A. D. Cripps, 45, Parliament-street, solicitor 
*R. A. Read, Surbiton Hill a ae 
J. D. Miller, Bristol, solicitor .. .. .. .. . 
E. B. Read, 9, Victoria-chambers, 8.W... ..  .. 
H. Gibbs, 10, Sutherland-villa, South Norwood.. 
R. A. Read, jun., 45, Parliament-street, solicitor 1 

The number of directors is not to be less than 
three, nor more than seven; qualification, £100 
in shares or stock; the first are Messrs. George 
Chamberlain, of Southport ; J. H. Lancashire, of 
30, Cross-street, Manchester; and R. A. Read, of 
Surbiton, The directors may divide £300 per 
annum as remuneration for their services, 


Shares. 


at et tat tat 





Gatling Gun, Limited. 


This company was registered on the 4th inst., 
with a capital of £800,000, divided into forty-five 
ordinary shares and 35,000 8 per cent. cumulative 
preference shares of £10 each, to acquire inven- 
tions relating to arms, ammunition, and explo- 
sives. The subscribers are :— 

Shares. 


Wm. Powter, 72, Durley-road, Amhurst Park, N., 
CL eT ee ee ee ee ee 
L. H. Benjamin, 29, Sandringham-road, E., clerk 
G. H. Newman, 39, Baalbec-road, N., secretary... 
A. Waddell, 30-81, St. Swithin’s-lane, clerk... 
E. J. Churchouse, 60, Almack-road, Claptor 
registrar “Pega a ea ar eee ne 
E. Green, 8, Stalham-street, Westbourne- 
square, clerk '.. .. 16: oa om an . 
J. Owen, 12, Arlington-street, N., clerk 
The number of directors is not to be less than 
three, nor more than seven; qualification, a share 
or shares in the company; the subscribers are to 
appoint the first directors, and are to act ad 
interim ; remuneration, £3000 per annum, and 
such further sum as the company in general 
meeting may determine. 


1 
1 
. 1 
My 
1 
1 
1 





Edward Humphries, Limited, 


This company was registered on the 4th inst., 
with a capital of £100,000, in shares of £10 each, 
to acquire the businesses of agricultural and 
general engineer and brickmaker, formerly carried 
on by Mr. Edward Humphries, at Pershore, in 
the county of Worcester. The first subscribers 
are :— 

Shares. 
*J. Cooper, The Cedars, Moseley, near Birming- 

SS ae are ie ee 1 
*W. Cook, Abbey House, Trinity-rood, Aston, 

Birmingham, manufacturer .. .. .. .. «. 
*J. Ash, The Hollies, Coventry-road, Yardley, 

ee ee ee eee 
*E. T. Humphries, Avonside, Pershore, Worces- 

eee eee 
C. G. Humphries, The Hall, Pershore, Worcester- 

6 eee ee ee ee ee 
*J. Jacobs, The Rvokery, Handsworth, merchant 
G. H. Sergeant, 1, Rotton Park-road, Edgbaston, 

accountant .. 1. 20 «se os ce ce co oe 1 

The number of directors is not to be less than 
three, nor more than seven; qualification, 100 
shares; the first directors are the subscribers 
denoted by an asterisk, and Edward Thomas 
Humphries is appointed managing director. The 
directors, except the managing director, shall be 
paid out of the funds of the company, by way of 
remuneration for their services for the year, the 
sum of £250, and also 10 per cent. on all profits 
over and above 10 per cent, paid to the share- 
holders on capital vaid up. 


oe 





THE PATENT JOURNAL. 
Condensed from the a the Commissioners of 


Application for Letters Patent, 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


18,037. Suart Coupiines, H. H. Lake.—(A. Robes and 
M. C. Haskell, United States.) (Received 11th Apyril, 
1888, Antedated Under 


4 14th November, a.pv. 1887. 
International Convention. } 

18,038. Fastener for Exps of Banps, H. Uhlenhuth, 
London. {Received 11th April, 1888. Antedated 
26th October, a.p. 1887. Under International Con- 
vention. } 

18,039. Positives from PuorocrapHic Necatives, M. 
H.C. W. Farjasse, London. [Received 12th April, 
1888. Antedated 12th November, a.p. 1887. Under 
International Convention.) 

2318a. DyNAMO-ELECTRICAL Macuines, 8. Z. de Fer- 
ranti, London. [Note.— This Application having 
been originally included in No. 2313, dated 15th 
February, 1888, takes, under Patents Rule 23, that 
date.) 

6th April, 1888. 

5102. rm Licutine, E. P. Williams and W. J. Thomas, 

ndon, 

5103. Manuracture of Woopen Bunes, A. Dufty, 
London. 

5104. Toy, W. Griffin, Hoddesdon. 

5105. GoverNiNnG Speep of Enaines, R. H. Twigg and 
J. H. Turner, London. 

5106. Heatine, &c., T. J. Disturnal, Walsall. 

5107. Water Waste Preventers, W. Nunn, London. 

5108, FuLtn Way Vatves, W. Hartcliffe and W. H. 

alkin, Manchester. 

5109. Water Gavuces, W. Hartcliffe and W. H. Malkin, 
Manchester. 

5110. Catt Bett, W. H. Baraclough and W. H. Ingall, 
Birmingbam. 

5111. Ser Squares, T. H. Barrodale, Edgbaston. 

5112, Paper Bags, J. Duerden, London. 

5113. MovaBie A.B.C. of Music, &c., G. A. Stalley, 
London. 

5114, Spinninc Rixos, R, A. Johnson, Chorlton-on- 
Medlock. 

5115. WasninG Fasrics, 8. Crowther, Halifax. 

5116. ANTI-CORROSIVE STEEL PROPELLER Buiapes, J. 
Willis and Co., Sheffield. 

5117. Two-wHEELED VEHICLES, A. Naughty, Dingwall, 

5118, Saeet Steer Trunks, R. Challenor, Manchester. 

5119. Monuments, H. Mann, Manchester. 

5120. Gravitation Raitways, H. Skelley, Moss Side. 

5121. Sash Fastener, 8. T. Jerman, Anglesey. 

5122. Mou_pinc Mera P ates, &., E. C. J. Devis, 
Glasgow. 

5123, Tin Cans, A. W. Maconochie, London. 

5124. Lusricatinc Apparatus, J. R. Williams, Liver- 


pool. 
5125, Apparatus for Sounpino, J. Fielding, Man- 
chester. 
5126. Licgutinc Lamps, 8S. B. Kincaid, Guildford. 
5127. Exvecrric TeLecraPHic APPaRaTus, J. 8. Gis- 
borne, London. 
5128. Lawn Tennis Bats, J. Neville, Enfield. 
— Wasuine Porators, &c., J. Quarmby, Hudders- 
field. 
5130. Inpicatine Positions of Vessexs, A. J. Postans 
and B, A. Collins, London. 
5131. — STorRaGE MOTOR, C. A. Randall, 
ndon. 
5132. Automatic Vent Pea, J. Dix, London. 
5133. CoRK-DRAWING Macuines, F. McKeon and J. 
McVey, Dublin. 
5134. Power Hammers and Stamps, T. Browett, 
London. 
5135. Dampinc Woven Faprics, &c., E. Breadner, 
London. 
5136. Securinc Bopsins on Pxcs of Looms. G. Slingsby, 
mdon, 
5187. Horse-sHoE Rovcuine Nats, B. Watkins, Bir- 
mingham. 
5188, ApsusTABLE Cuasg, T. D. Worrall, London. 
5139. Pranorortes, F. Hulbert, London. 
= Takino Paoroorapns, J. Hines, E., and A. Howell, 
i zOW. 
5141. Trouser Botrom Susrenper, 
London. 
5142. Fiusaine Cioset Pans, A. C. Henderson.—(C. 
Chorlier, France.) 
5143. Musica. InsTRUMENT, B. Prager, London. 
5144, Cup for Fixine Roorine Sxates, E. J. Hurley, 
London. 
5145. TREATMENT of Siac, E. Fisher and J. P. Cramp, 
London. 
5146. ToorHep Piytons, &c., R. and M. Mannesmann, 
London. 
5147. Ro.tiinc Hoops or S#eets, R. and M. Mannes- 
mann, London. 
5148, — Tupes, R. and M. Mannesmann, 
mdon. 
5149. ScyrHe Biapes, W. Hassel, London. 
5150. Brakes, B. J. B. Mills.—(Moasieur and Madame 
Guetton-Dangon and J. des Georges, France. 
5151. MecnanicaL Cieaners, J. C, Fell.—(J. Bower, 
Norway.) 
5152. FLancinc Macuing, E. A. 8. Templeton and W. 
Schischkar, London. 
5153. Bortnc Macuine, E. A. 8. Templeton, and W. 
Schischkar, London. 
5154. Sewine Macuines, J. 8. Wallace, London. 
5155. Arr Paps four Horse Cotiars, H. W. Loads, 
London. 
5156. Giazino Paper, &c., J. McNish, London. 
5157. SHippinc or TRANSFERRING CoaL, W. Shapton, 
London. 
5158. PLayinc Carns, W. W. Green, London. 
5159. Bacs to Contain Seeps, &c., J. Tomlinson, 
London. 


F. Rosenqvist, 
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5160. Rotary Enornz, S. J. Hamblin, Newbury. 

5161, ene MecuanisM for Battery Guns, W. Peake, 

mdon. 

5162. ELecrric Generators, W. M. Mordey, London. 

5163. Macuines for Printinc Fasrics, J. Knowles and 

. Whittaker, Manchester. 

5164. Poinrsman’s Box Stoves, J. E. Russell, Derby. 

5165. Cuimngy Cow s, D. Burns, Carlisle. 

5166. ComBineD Rowine CARRIAGE and VELOCIPEDE, 
M. A. Wier, London. 

5167. Reciprocating Fiuip Enotne, T. Thorp, White- 


= 


field. 

— > for Packine Bortes of Brsr, J. Briggs, 

radford. 

5169. Cramps used by Jomners, W. Bracewell and W. 
Hayhurst, Burnley. 

5170. Music Sranp, W. Burton and R. F. Smith, Monk- 
wearmouth, 

5171. Miners’ Sarety Lamps, J. T. Key, Nether Edge. 

5172. Curtine Terra of Racks, J. Lang, sen., J. Lang, 
jun., and R., and J. Lang, Johnstone near Glasgow. 

5173. Spring ApJusTMENT, P. P. Burt and 8. B. 
Edmonds, Birmingham. 

5174. Rupper, A. 8. E. Bey, Constantinople. 

. Distance InpicaTor, C. W. Blagden, Sheffield, 

. Opera Giasses, W. A. Cardwell, London. 

5177. Spoke Grips, G Townsend, London. 

5178. CounTER-FOIL Books, G. French, London. 

5179. Cartrines, A. H. Walker, Hartford, U.S. 

5180. ProyectiLe, A. H. Walker, Hartford, U.S. 

5181. Rupper Erasers, W. Friend, London. 

5182, TELEGRAPHIC TRANSMITTERS, R. C. Stone and J. 
Gilfillan, London. 

5183. Reapina Desks, C. O. Phillips, London. 

5184. Sack Sewrnc Macuines, M. Rittershausen, 
Liverpool. 

5185, Sturrine Tubes, J. Allen, Liverpool. 









5186. SuHroups, J. Sweetmore, Manchester. 

5187. LeTrerinG on SHeets of Mera, J. M. Newton, 
Manchester. 

5188. Governor, F. W. Dodd, London. 

5189. PuHotocraPHic Sutrer, A. L 
London. 

5190. Perroratine Carps, W. H. Beck.—(i/. B. Car- 
bonnelle, France.) 

5191. Srorace Batteries, H. Edmunds, Streatham. 

5192. PHoToGRAPHIC GLAS» GauGe Puates, H. Vandyck, 
London. 

5193. SPooLs or Bosstns, the Siichsische Spulenfabrik 
and O. Ginzul, London. 

5194. Lenses, H. L. H. Schréder and J. Stuart, 

ndon. 

5195. Squeezinc Lemons, &c., H. Forman, London. 

5196. Conpuctino Currents in Evecrric Ratt or 
Tramway Systems, M. H. Smith, London. 

5197. BoTtLe Stoprers, W. P. Bonwich, London. 

5198. Reservork Pens, A. M. Chambers and W. 
Durant, London. 

5199. CoLouRiInG WATERPROOF MATERIALS, W. Nisbet, 
London. 

5200. NiCKEL-PLATED Couns, E. Martin, London. 

5201. Propuction of Exvecrric Lieut, D. H. Davies 
and J. M. Tourtel, London. 

5202. Workine the Dassinc Brusues of ComBine 
Macuinxes, F. Unwin, London. 

5203. TRANSMITTING Sounps to a Distance, L. J. Le 
Pontois, London. 

5204. Ianition Apparatus for Gas and other ENGINES, 
H. H. Lake.—(A. Beugyer, Denmark.) 

5205. Matcu Boarps, C. L. Smiles and W. J. David- 
sun, London. 

5206. MoTive-POWER Enoaines, O. J. Ellis, London. 

5207. Kneapinc Macuines, R. Haddan.—(/. 5S. y 
Burenys, Spain.) 

5208. Gas-BURNERS, J. Herzfeld, London. 

5209. Steam Enaines, 8. S. Welch, London. 

5210. Rounpasouts, F. Savage, London. 

5211. Pipe Cases and Tosacco Poucnes, R. Hookham, 
New Thornton Heath. 

5212. Sotutions containing Sutpaurovus Acip, I. 8. 
and J. T. McDougall, Lendon. 

5213. Potisuine Grass, &c., R. Cox, London. 

5214. Porous ARTIFICIAL Stone, W. D. Gooch, F. H. 
Varley, and F. B. Lidstone, London. 

5215. Inpicatinc Taps for Liquips, D. A. Aird, 
London, 

5216, ApveRTisinG, A. W. Purrier and W. E. Moser, 
London. 


Lichtenhein, 


9th April, 1888, 


5217. Fasteners, S. Brooks, North Huddersfield. 

5218. Disencacine Lever for StartTinc Encines, H. 
Shaw, Birmingham. 

5219. Pressure Recurator Repucinc VaLve, W. 
Bratley and 8. Hinchliffe, Manchester 

5220. InpicatTinc the Firow of Water in Pires, C. 
Stout, Seacombe. 

5221. Heatinc Water, W. Unsworth, Warrington. 

5222. Lenticutar Grasses for Lamps, W. Bishop, 
Glasgow. 

5223. Puriryinc Water, G. W. Allen and H. J. A. 
Bowers, Manchester. 

5224. AtracHinc Hooks and Eyes to GARMENTS, 
8. E. G. Day, Dublin. 

5225. COUNTERBALANCING CENTREBOARDS, W. G. 
Gregory, Staines. 

5226. Patrern Desicns, A. Hind, Bradford. 

5227. Preservine Brigut Metauiic Sureaces, G. J. 
Foulston, Birmingham. 

5228. Heatine Water, A. MacLaine, Belfast. 

5229. Gutters for CorruGaTeD Roorinc, J. Munay, 
Glasgow. 

5230. Knitrinc Macuines, J. W. Watts, Countesthorpe, 
near Rugby. 

5231. Comprnep Motor and Rerricrerator, F. N. 
Mackay, Liverpool. 

5232. Printinc Macnines, A. H. Seggie, Edinl urgh. 

5233. Fusinte Cut-outs for ELecrricat Circuits, A. H. 
Walton, London. 

5234. CoLtour “ Mixers,” A, F. Wenger, Stoke-on- 
Treut. 

5235. Taps, 8. H. Fletcher, Birmingham. 

5236. Raisine the GaLLeries of Lamps, F. R. Baker, 
Birmingham. 

5237. Tor and Cover for Commopes, &c., F. Tyerman, 
London. 

5238. Braces, H. Coré, London. 

5239. Workinc Carp CyLinpers of Loom Dorsits, 
J. F. Kirk and E. Brook, London. 

5240. Prorectine Boi.eR Tuses, W. Hague, London. 

5241. Pires for Smokine, H. J. Allison.—( Messrs. 8. 
Notton and Co., France.) 

5242. DratnaceE of FLower Pots, G. Nolan, Tooting. 

5243. Device for Hotpine Pens, J. A. Schwverer and 
M. G. Funger, London. 

5244. BREECH-LOADING FirE-aRMs, P. Mauser, London. 

5245. Sprrroons, T. E. Rennie, Sheffield. 

5246, ConpENSING, &c., FLurps, J. H. Breze, London. 

5247. VENTILATING Rooms, &c., De F. Pennefather and 
J. H. R. Dinsmore, London. 

5248. VENTILATING WATERPROOF GARMENTS, B. Kemp- 
ner, London. 

5249. SELr-susTaininG Hoists, &c., W. R. Hay and W. 
A. Grocock, London. 

5250. Brooms, E. B. Leischke and E. E. Neumann, 
London. 

5251. Moutps for Castinc Metat ArticLes, H. J. 
Smith, Glasgow. 

5252. MAcHINEs for ManuractureE of Leataer, J. Hall, 
London. 

5253. gan Composition for Movu.pine, F. Beer, 

mdon. 

5254. Mecuanism by which Opsects appear to FLoat 
in the Arr, L. and G. Castan, London. 

5255. Cummneys for Lamps, C. L. Newell, London. 

5256. WasHinc Enoine Waste Yarns, &c., J. H. Wil- 
liams and M. W. Hydes, Live: . 

5257. Sroppinc Steam Enaines, UC. Glade, London. 

5258. PorTmantTeEaus, &c., J. Lack, London. 

5259. Erecrricay Heattne, J. V. Capek, London. 

5260. Watt Bracket Lamps, &c., A. Hart, Glasgow. 

5261. TREATING Tobacco in CanisTERs, H. H. Wills, 
London. 

5262. Traps for Catcuinc Crass, &c., T. Hart and H. 
Boyd, London. 

5263. Steam Borers, G. Woolnough, London. 

5264. Gun Mountinas, T. Nordenfelt, London. 

5265. OPERATING TORPEDOES, R. Wilcox, London. 

5266. CrncuLAR Knitrinc Macuings, H. J. M. Mellor 
and F, Chadwick, London. 

5267. Paper, J. Davidson, London. 

5268. Corsets, L. Heumann, London. 

5269. Bows for StrinceD Musica. InsTRUMENTS, H. 
W. Méyer, London. 

5270. DeniTRiTinG, &c., PyroxiL, H. de Chardonnet, 
London. 

5271. CLeantnc Boots and Knives ConsorntLy, &c., 
A. Fitt, London. 

5272. Borrtinc AERATED Waters, E. Halot and O. 
Avedyk, London. 

5273. Packaces for Liquip GLUE MuciLacE, &c., J. W. 
Kirkpatrick, London. E 
5274. Propucine Cop Arr, A. Marcet and O. Ellis, 

London. 
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5275. Exrractinc Reruse from Cuarr, &c., J. P. 
West, London. 

5276. Drop Hammers, F. McD. Leavitt, London. 

5277. Ware Macuines, A. Paget, Loughborough. 

5278. Locks and Keys, F. Brown, Greenwich. 

5279. Trapeze Rattway, C. Hird and W. Howartb, 
Shipley. 

5280. AuTomMaTic BaRREL TILTER, J. and C. E. Gaskell 
Manchester. 

5281. UmBreLLA Frames, E. I. Shingler, Birmingham, 

5282. Compressine Hay, &c., E. F. Sandon, Lincoln. 

5283. Gas Propucers, E. Brook, London. 

5284. Lamps Burning Outs, &c., E. G. Morris, Bi - 
mingham, 
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5285. Non-atconotic Drink, H. Carter.(F. Rowe, 
United States.) 

5286. Hanpie for TaBLe Knives, J. House, London. 

5287. Curtiss ContcaL Paper Tusss for Ho.pine 
Yarn, J. Evans, Bradford. 

5288. AUTOMATICALLY ReocuLaTinc WaTerR Marns, C. 
P. and T. P. Buckton, Halifax. 

5289. Workinc Brakes on Bassinetres, R. Ashton, 
Manchester. 

5290. Firrmxes for Coupiinos, M. and F. Raymond, 
Blackheath. 


5291. CLosixe Casxs, &c., T. Smith, Sunbury-on- 
Thames. ° 
+ > eee Copper and F ve, A. Clifford, Dart- 


‘01 

5293. Founpine of Cutt Rotts, B. D. Martin, Bir- 
mingham. 

5294. Stop Vatves, E. Partington, Manchester. 

Vatves and Cocks, H. Aitken, Glasgow. 

Heatinc Water, H. Aitken, Glasgow. 

. Departure Ru se, J. A. MacLellan, Glasgow. 

Automatic Sarety Hoist Doors, J. Gordon, 





v 
G Ww. 

5299. PortaBLe CicareTre Maker, C. E. Challis and 
G. Graham, London. 

5300. — Propk.ier, W. H. and T. Fry, Tyne- 
mou 

5301. Looms for Weavine, W. J. Thompson, London. 

5302. Fotprnc CanpLe Howper, R. 8. Casson, London. 

5303. Tap for Measuaine Spirits, &c., G. Chisholm, 
jun., Glasgow. 

5304. Fiusuine the Tune of Borrtinc Macaryss, E. 
Axford, London. 

5305. SypHons, H. Petri and J. C. Hausmann, 


lasgow. 
5306. Race Course with Mopet Horses, R. 8. Clark, 
Enfield. 


5807. Paosocram Buianks, G. E. Gourand.—(7. A. 
Edison, United States.) 

5308. CrystaLiistinc Fonpants, &c., J. A. Wheeler, 
London. 

5309. Grary Bryprsc Harvesters, M. F. Nichols, 
London. 

> ee P. Thompson.—_(E. B. Benham, United 

ates, 

5311. Wrappers for Newspapers, &c., A. Gilmour, 
Liverpool. 

5312. THERMOMETERS, W. P. Thomson.—(D. Draper, 
United States.) 

5313. Parent Tree Pruner, G. Coppin and Sons, 
Addington. 


5314. Coat Vases, J. L. Hanman, Birmingham 

5315. Coat Canivets, J. L. Hanman, Birmingham. 

5316. Atuminium, 8. Pearson, J. Liddon, and J. H. 
Pratt, London. 

5317. Hincres for Swinc Looxkinc-GiasseEs, G. Clarke, 
London. 

5318. Screw Fastexine Button, J. Kendal, London. 

5319. PortaBLE Gravitation Rovunpaspouts, W. H. 
Hindle, London. 

5320. Boor Tree, T. Elliott and A. Cunningham, 
London. 

532L., Disinrectinc Dratys, Sinks, &c., G. F. Restall, 


ndon, 
5322. Foop Lamp, W. Reynolds and L. Hibbard, 
mdon. 
5323. SHaRPENING ScyTHes, B. Erckel and R. Engel- 
hardt, London. 
5324. Lastinc Boots and Suoegs, H. H. Lake.—(C. B. 
Lancaster, United States ) 
5325. Cur Nais or Tacks, H. H. Lake.-(G. McKay, 
United States.) 
5326. WasHinc Macuines, H. H. Lake.—(F. Schumpe 
and J. M. Hammelrath, United States.) 
5327. Cartripces, G. M. Peters, London. 
5328. Hottow Grates, G. W. Parketon, London. 
5329. Scppryinc Lamps, &c., with Pararrin, J. B. 
Cowdy and J. A. Samuels, London. 
5330. WasHinc Macuines, Percocators, &c., J. Gam- 
gee, London. 
5331. Gas Buryers, H. J. Haddan.—(W. M. Jackson, 
United States.) 
5332. PortTaBLe and other Briposs, H. J. Haddan.— 
(F. Herbert, Austria.) 
5333. PortTLanp Cement, T. H. Lodge, London. 
5334. ABDomINAL Betts and Srockinc SusPENDERs, 
H. Harris, London. 
5335. Sprnpias of Spryninc, &c., Macuives, L. Binns, 
London. 
5336. Wercuinc Macuines, J. Q. Preble, London. 
5337. SuppLyinc CooLep Air to Rooms, C. D. Abel.— 
(F. EB. Koethe, Germany.) 
5338. TexTiLe Faprics, C. D. Abel.—({F. E. Koethe, 
Germany.) 
5339. Lirtinc Doors, C. Bradbury.—{ Messrs. Grimme 
Natalis & Co., Germany.) 
5340. , -—ipaaeeeeas Cooxrnc Vessets, E. Martin, 
mdon. 
5341. Preservation of Mixk, W. H. F. Barbe and W. 
Benit, London. 
5342. Exastine Loss of Water from Boiters to be 
Repvacep, J. Kirkaldy, London. 
5343. MacHINERY for Spinninc, Twintnec, &c., W. 
Taylor, Glasgow. 
5344. Borters for Paper-makina, I. 8. McDougall and 
J. T. McDougall, London. 
5345. Busttes or Dress Improvers, H. 8. Stokes, 
London. 
5346. Braces, H. H. Lake.—<T. 0. Potter, United 
States.) 
5347. WATERPROOF BLANKETS, &c., G. Angeli and G. 
Dannecker, London. 
5348. Winp Enotves, J. W. Titt, London. 
5349. Ciocxs for ApverTisinc, C. Walker and W. D. 
Ramsey, London. 
5350. CuHemicat Fire Extincuisner, 8. M. Godfrey 
and C. G. Meeker, London. 
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5351. Caeckisc the Taxriynos of Casn. R. 8S. Crane, 
Leicester. 

5352. Precmatic Pumps, E. M. Baines and J. B. 
McCulloch, Leeds 

5353. + snagged for Brcycies, Tramcars, &c., J. Hall, 

mdon. 

5354. CruciBLe Tonos, W. Bartholomew, London. 

5355. Movu.pinc Boxes, T. Nicholas, Birmingham. 

5356. Fomicatine and Testinc Drains, &c., P. Fyfe 
and J. MacLauchlan, Glasgow. 

5357. Steam, &c., Motors, J. E. and F. A. Wallis, 
Basingstoke. 

5358. Foop SurraBxe for Fisues, R. J. Hooper-Rastrick, 
London. 

5359. Stopperine Bort.es, 8. Bunting, Dublin. 

5360. Suoe Rivets, T. W. Siddaway and F. Hall, 
West Bromwich. 

= \aaaned Sprinc Hoox for Hanpies, T. Clough, 

ath. 

5362. Arc Lamps, J. 
Tyne. 

5363. WoopworKerRs’ Pane Irons, 8. 8. Hazeland, 
Cornwall. 

5364. Stoves, A. F. Emery, Birmingham. 

5365. Horns for Castors, G. and G. Moore, jun., and 
A. L. Stamps, Birmingham. 

5366. MANGLING Apparatus, J. Hawthorn and J. P. 
Liddell, Manchester. 

5367. Curinc Swine Fever, H. Stephenson and J. 
Gosling, Birmingham. 

5368. Cuarrs, J. Clift, Wellington. 

5369. Apparatus for STRaixine Liquips, F. Wrigley, 
Manchester. 

5370. Swine, M. Negro, London. 

5371. SutpHipe of Zinc, &c., G. J. Geary.—(A. Keiller, 
Sweden.) 

5372. Crora for WaterPRoor GaRMENTs, V. Collinson, 
Manchester. 

5373. Pins, J. Berbecker, Redditch. 

5374, Taps, C. E. P. Gabriel, Birmingham. 

= Bopy Rest for Sitz and other Barus, J. Brodie, 

ey. 
5376. Muzzves, H. A. Harmer, Brighton. 
5377. Lupricators, J. M. Croom, Edinburgh. 


H. Holmes, Newcastle -on- 





5878. Natciess Horsgsnor, C. Shakeshaft and T. Raw- 
son, London. 

5379. Steam BoiLers, G. Rowland, London 

5380. Porntine Wires used in Carp CLoruina, J. But- 
terworth, London. 

5381. Ruppers for Vesseis, G. T. Haigh and J. Green, 

ive ; 
5882. SiaNaLLinc at Sea, G. T, Haigh and J. Green, 


ive 
5383. House and Camp Fire Maker, H. C. Vinicombe, 
ndon. 

5384. Desians on Guass, C. F. B. Birchall, A. Wood, 
and J. Budd, London. 

5385. NUMBER-PRINTING MacuINEs, &c., J. M. Black, 
London. 

5386. Steet, &c., T. Twynam, London. 

5387. Music Brnper, H. Potter, London. 

5388. Hose Coup.ines, F. W. Kleverand C. A. G. Storz, 
London. 

5389. Fo_prne Cuarr, G. A. Farini, London. 

5390. ELecrricaL VeLocirepes, J. and J. V. Sherrin, 
London. 

5391. Batine Presses, D. K. West.—(R. S. Thornton, 
India.) 

5392. ToeRMometers, W. C. Pepys, London. 

5393. Batreries, A. F. St. George and C. R. Bonne, 
London. 

5394. Gia Mitts, J. C. Mewburn.—(La Société Grosselin 
pere et Als, France ) 

5395. Carpinc Enoryes, J. W. Shepherd, W. Ayrton, 
and T 8S. Whitworth, Manchester. 

5896. CHECKING APPLIANCES, F, A. Messer and W. F. 
Thorpe, London. 

5897. CHeckina Appliances, F. A. Messer and W. F. 
Thorpe, London. 

5398. CHECKING ApPLiaNces, F. A. Messer and W. F. 
Thorpe, London. 

5399. Paint, R. Stone, London. 

5400. Lamps, H. Vale, London. 

5401. Hotper for Cuegse, P. Hickendorff, London. 

5402. Surps’ Prope.uers, B. J. B. Mills.—(L. Bidauld, 
France.) 

5403. Comprnep Drop-taBLe and Lirt, E. B. Bucke, 
London. 

5404. CoLourtne Matrers, H. H. Leigh.—(&. G. Wil- 
liams, New York.) 

5405. Wrenca, E. G. Boutcher, London. 

5406. WooL-comBinc Macurnes, H. Wyman, London. 

5407. Boats, J. Tarrillion, London. 

5408. ELevatine and WasHinec Sanp, W. B. Bryan, 
London. 

5409. Tins, H. Weern, London. 

5410. Hooks, R. M. Ruck, London. 

5411. Forks, F. H. Mansfield, London. 

5412. Horstinc Macuinery, J. Stannah and G. Pinker, 
London. 

5412. Lamps, W. D. Gooch, F. H. Varley, F. B. Lid- 
stone, London. 

5414, Corsa, E. B. Parnell, London. 
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5415. Coin Freep Goops Detivery Box, A. J. Maf- 
uniades, London. 

5416. Temeprrance ALE, J. Harris, London. 

5417. Suavine Cups, T. Brookes, T. Adams, and F. T. 
Brookes, Birmingham. 

5418. CooLine Vapours, W. Schmidt, Berlin. 

5419, Pooroorapnic CaMERAS, E. Marlow, Birmingham 

5420. Iron Hanoer, H. M. Plucknett, Southsea. 

5421. Execrric Current GENERATOR, W. Robson, 
South Shields. 

5422. Grusper Tings, R. G Garvie, Glasgow. 

5423. Fringes, R Thornton, Nottingham. 

5424. Watcs Keys, W. H. Ireland, Birmingham. 

5425. Brace Buck.gs, J. Cadbury, Birmingham. 

5426. Separatine Ligorps, J. 8. Sawrey and H. Collet, 
London. 

5427. Fittrnc Skrixs for Biack Pupvines, R. D. 
Waddell, Glasgow. 

5428. Gas Burners, J. 8. Crowley and W. R. Harris, 
Manchester. 

5429. Topacco Pipes, A. Musker, Gateshead-on-Tyne. 

5430. Hotpinc Yarn whilst Kyitrine, A. G. Davies, 
Birmingham. 

5431. Surpe Vatves for Stream Ewnotnes, H. de Garrs, 
Sheffield. 

5432. Putverisinc Liquips, W. E. Heys.—({&. Kron, 
France.) 

5433. ELecrric Martine, T. Preece and T. R. Andrews, 
Bradf 
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5434. Coax Vases, H. Elton, Manchester. 

5435. Boot and SHor Uppers, A. Akeroyd, Bradford. 

5436. AuTomMaTic CaLt-Box for TeLePHoNgEs, G. A. 
Nussbaum, London. 

5437. Lusricators, C. Schaeffer and G. Oehlmann, 
London. 

5438. HorsesHogs, J. Blackham, Sheffield. 

5439. SHeep SHears, P. Ashberry, Sheffield. 

5440. MarHematicaL Compasses, J. F. Bennett, W. G. 
Mann, and L. Spencer, Sheffield. 

5441. Hoists, W. Workman, London. 

5442. Frre-sars for Furnaces, J. Battersby, London. 

5443. Printinc Macuines, F. M. Mole, Birm m. 

5444. Fire Encrnes, J. C. Merryweather and C. J. W. 
Jakeman, Greenwich. 

5445. InpesTRUCTIBLE Lamp Wick, J. G. Hill and U. 
H. Bryant, Leyton. 

5446, Curna Disues, &c., E. Powell, J. W. Bishop, and 
J. Stonier, London. 

5447. Mou.pine Macurngs, T. E. Caddy, London. 

5448. Reversinc MecuanisM of SLIDE VaLves, Tangyes 
and J. N. Floyd, London. 

5449. Pocket CoMBINATION INSTRUMENTS for SMOKERS, 
J. Melling and G. A. Hamilton, London. 

5450. Ripine Toys, F. W. Allchin, London. 

5451. PREPARING ANTISEPTICS, W. Black and W. L. 
Rennoldson, London. 

5452. Fvsisce Device for Protectine Evectric Cir- 
cuits, J. G. 8. Cunnington, London. 

5453. Bveacuine, Brin’s Oxygen Company.—{L. Q. 
Brin, France.) 

5454. SeamLess Tubes, G. E. Vaughan.—(R. and M. 
Mannesman, Germany.) 

5455. Boxes, Cans, &c., G. F. Griffin, London. 

Cups, Z. T. Hall, London. 

57. Nippers, G. Culver, London. 

5458. Burroxs, H. B. Kenyon, London, 

5459. Lurts, M. Morgan and A. Jeffery, London. 

5160. CARTRIDGE MARKING Macurne, J. Marres and 
C. A. Randall, London. 

5461. ALUminium, W. Cross, London. 

5462. Dark S.iipe for Paotocrapsic Cameras, A. M. 
Henderson, London. 

5463. STEAM Borers, T. Quinlivan, London. 

5464. Surps’ SicNa Liouts, F. Grundall, London. 

5465. Water Cocks, E. A. de Pass, London. 

5466. ENRICHING Arr, &c., A. Treeby, London. 

5467. Braces, A. and T. Caldwell, Glasgow. 

5468. Rotary Enotes, J. P. H. Gastrell, London. 

5469. Automatic CoupLina, J. Brandy, London. 

5470. Frxinc Meta Letrers, J. by ar gga 

5471. CartTripce Macazing, A. Colley, London. 

5472. CLeantnG Rirues, A. Colley, London. 

5473. Rartway Burrerand Covup.ine, J. Brown, T. H. 
Jones, and J. C. Oakman, London. 
















SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 





376,233. Sueer Suears, D. Cameron, Detroit.—Filed 
April 21st, 1887. 

Claim.—(1) In combination with a comb or fi - 
plate O, a rotating cutter head P anaes ndent 
cutters 8, said cutter head being pied to be 
rotated by a spring motor wheel R, and the screws a 
passed through said wheel and cutter head into the 
cutters, substantially as described. (2) The combina- 
tion, with the frame and the spring motor, of the 
comb O, rota‘ cutter head, cutters carried thereby, 


and set screws T, tapped through said cutter head for 
© 





regulating the depression of said cutters, substantially 
as described. (3) The combination, with the frame 
the spring .motor, and the pinion G on the shaft o’ 
said spring, of the spring ratchet M, ratchet N on said 
spring shaft, lever J, link L, connecting one end of 


(376,233) 


Se, 





said lever directly with the spring ratchet, cutter P, 
gear wheel R, carried thereby, comb O, cutters 8, and 
the set screws T, all constructed,jarranged, and ~ nd 
ting substantially as and for the purpose specified. 


376,206. STone-pressinc Macuinxe, U. Cummings, 
Buffalo, N.¥.—Filed October 30th, 1886. 

Claim.—{1) The combination of the dressing tool, of 
a piston and rod.to which said tool is attached, an 
actuating cylinder in which the piston reciprocates, a 
frame to which said cylinder is rigidly secured, a bed 
upon which said frame is moved to b yw dressing 
tool over different parts of the surface to be dressed, 
and a valve and adjustable valve gear whereby the 
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stroke of the tool can be regulated, substantially as 
set forth. -(2) The combination, with the bed L, pro- 
vided with a rack bar O, of a frame E, provided with a 
pinion meshing with said rack bar, a cylinder D, valve 
chest F, valve /, and valve gear mounted on the 
frame E, a piston C, and rod 4, and a dressing tool A 
attached to the rod 4, substantially as set forth. 


376,410. Process ror Makino ALKALINE SILICags, 
A, Kayser, Buffalo, N.Y.—Filed August 3rd, a 
Claim.—The herein-described method of p cing 
the silicate of sodium or potassium from the chlorides 
thereof, which consists in mixing the chloride with 
silica, moulding the mixture into cakes or bricks, and 








heating the same in a converter by means of highly- 
heated gases containing steam through the con- 
verter, substantially as set forth. 


376,438. O1-press Box, G. W. Hatfield, Texarkana, 
Ark.—Filed August 29th, 1887. 

Claim —(1) In combination with the division plate 
of an oil-press box, the lateral wall having a lip on its 
upper face fitting into a corresponding recess in the 
division plate to which it is attached, for the purpose 
described. (2) In combination with the division plate 
of an oil-press box, the side wall united thereto, by a 
tongue-and-groove connection and having an inwardly 
projecting lip, for the purpose described. (3) In com- 
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bination with the division plate of an oil-press box, 
the lateral wall secured to the under surface thereof 
and having an inwardly projecting lip, whereby the 
upward pressure of the meal tends to tighten the joint 
between the division plate and side wall, as and for 
the purpose described. (4) The combination, in an 
oil-press box, of the division plate, the side wall united 
thereto by a tongue-and-groove connection and having 
inwardly projecting lip bearing against the division 
plate, the grated platen, and the —- pans with 
slots therein, for the purpose descri! 
376,455. Bencn Puane, J. A. Traut, New Britain, 
Conn.—Filed July 28rd, 1887. 

Claim.{1) In combination with the stock and 
cu bit of a bench plane, a lever for laterall 
adjusting said bit, fulerumed on the screw whic 


secures the cap section, in substantially the manner 
and for the 1 ag re herein specified. (2) In combina. 
tion with the stock and bit of a plane, a lever for 





ow 
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laterally adjusting said bit, said lever being tapped to 
fit and fulcrumed on the cap screw, substantially as 
and for the objects specified. 


376,461. Bauina Press, B. J. Wilson, Atlanta Ga ~ 
Filed April 29th, 1887. 
Claim.—In a baling press, the frame A, having 
bed B cast integral therewith, in combination with 
the power cylinder M, mounted upon the top of said 














frame, the crosshead H, piston-rod K, links G, ful- 
crums F, connecting-rods E, and the movable platen C, 
substantially as set forth. 


376,478. Cumney, B. F. Hentzell, San Francisco, Cal. 
—Filed June 1st, 1887. 
Claim.—The earthenware chimney sections with the 
screw couplings by which the adjacent ends are united 
and the exterior pipe sections of larger diameter 
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within which the chimney is enclosed, in combination 
with the elastic springs attached to the sides of the 
coup and acting to hold the chimney central 
within the exterior pipe, substantially as described. 


376,491. Tire TicuTeNner, S. D. Tomlinson, Glacdes- 
ville, Ga.—Filed September 2nd, 1887. 

Claim.—The combination of the spokes, each having 
the end tenon C, the threaded portion E, and the 
notches H in the shoulder formed by the tenon, and 
the externally threaded sleeves A each having a 
diameter equal to that of the end of the corresponding 
spoke, and provided with the studs D and with threads 
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similar to those of the spokes, with the fellies having 
the mortises extending through them, the tire with 
the tenons abutting against its inner surface, the 
metal washers M, and the metal sleeves I, internall y 
threaded and engaging the threads of the sleeves 
and of tapped parts E of the spokes, substantially as 
specified. 
376,501. Reamer, 7. RK. Almond, New York, N.¥.— 
Filed December 10th, 1887. 

Claim.—(1) The fluted reamer A, having stationary 
blades a, and adjustable blade B, said adjustable blade 
having curved outer edge, substantially as specified. 
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(2) The combination of the reamer A with its adjust- 
ing blade B and with the rib d thereon, said rib being 





on that side of said blade toward which the same is 
—— the operation of the reamer, as 
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THE PROPOSED BURMAH-SIAM-CHINA 
RAILWAY. 


No. I. 

NEARLY a quarter of a century ago Lord Palmerston, 
during a debate in the House of Commons, laid stress 
upon the vast importance to this country of improving 
our trade relations with China, and said:—“ Everybody 
must know that on the extension of our commerce depend 
the prosperity of our country, the accumulation of our 
capital, the abundance of our revenues, and the strength 
and prosperity of the nation. Any measure, therefore, 
calculated to increase the commercial relations of the 
country is pene phy | of praise, because it accords with 
the interests and wishes of the country. It has long been 
felt that China would open a vast field of commercial 
enterprise to us. . . . « What must be the com- 
mercial advantages to this country if it can have an 
unimpeded, uninterrupted commerce with one-third of 
the human race!” Yet during the sixty-two years that 
we have been in possession of the seaboard provinces of 
Burmah and near neighbours of China, Siam, and the 
Shan States, we have done nothing whatever to improve 
our communications and trade relations with them. We 
have been satisfied with merely talking of doing so, but, 





in fact, have done actually nothing. It is true that Lord 
Salisbury in 1866 hor nee f a survey to be made for a rail- 
way either from Moul- 
main or Rangoon to the 


south-western frontier of 30 


land-locked regions blessed with vast mineral resources, a 
fruitful soil, and a bountiful climate, and inhabited by 
112 million possible customers for our goods—112 million 
of the most energetic, industrious, and trade-loving people 
in Asia. 

In pressing the necessity for immediate action upon the 
attention of the Government, Mr. Hallett points out that 
we are now no longer without rivals for the trade of 
South-Western China and Central Indo-China. The 
French have come recently into the field, have annexed 
Tonquin, and placed themselves shoulder to shoulder 
with us on the Southern frontier of China. Some months 
ago they commenced surveying a railway from Port 


Courbet in Tonquin towards the South-Eastern frontier | 


of Yunnan ; arailway which is avowedly intended for oust- 
ing British trade from South-Western and Central China. 
It is important that we should be on the alert. 
action on our part is required, and we are glad to find that 
our merchants are awakening to the urgency of such action 
for preserving their interests in the great inland markets 
of Western China. The Association of Chambers of Com- 
merce at their Annual Meeting on the 21st February 
unanimously resolved that the Council of the Association 
should communicate with the Prime Minister and the 


Secretary of State for India, urging upon them “ to | 


advise the Government of India to order an immediate 


95 100 


Prompt | 


{ 
| By calculating this simple sum out we shall find that 
| these 112,000,000 fresh customers would consume nearly 
| £44,000,000 worth of Indian produce and 431,000,000 
| worth of British manufactures, or a greater amount of the 
| latter than is now taken by Burmah and India together. 
We will now suppose that the line from Moulmain to 
the Chinese frontier is not made, and that the trade of the 
| country is allowed to be drawn by French railways to 
| French ports. In this case the traffic in manufac- 
| tures would either pass into French hands conveying 
only French manufactures into the country, or 374 per 
cent. would have to be paid upon £75,000,000 worth of 
British and British-Indian manufactures. This would 
give a revenue of over £28,000,000 a year out of British 
pockets to the French Government of Tonquin, which 
| would have to be recouped from the native customers. 
Railways are being made by the Chinese in Formosa. 
| The line from the Kaiping collieries vid Taku to Tientsin 
is rapidly approaching completion; and the Marquis Tseng 
has recently proposed the construction of a line round the 
artificial lake in Pekin itself. In the Times of the 17th 
of May, 1887, an extract was given from the memorial of 
| Prince Chun to the Empress-Regent, which marks the 
| commencement in earnest of railway construction in China. 
Referring to the Kaiping-Tientsin Railway, the memorial 
states that “in the autumn the new war vessels ordered 
from England and Ger- 


105 many should reach China ; 





China, and the Duke of 
Argyll in 1869 sanctioned 
a survey in the same 
direction; but only one 
trial line was made as far 
as our frontier, and its 
prosecution to the Chinese 
frontier was dropped on 
the plea of expense, ap- 
prehended political difti- 
culties, and having no 
spare officers for the 
resumption of the survey. 
The apprehended political 
ditticulties weighed but 
little in the scales, for 
Lord Salisbury again, in 
1873, at the instance of 
the Associated Chambers 
of Commerce, ordered the 
survey to be completed ; 
aud although that survey 
was not carried out, a 
much more serious one 
in its possible political 
consequences was under- 
taken from Bhamo into 
the Chinese province of 














Yunnan, which was 
known to be then in 
rebellion against the 
Chinese Government. 
Although this survey 


party was turned back, 
the latter route was sur- 
veyed and found to be 
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hiung Chin, 
Fu, 


and next year the 
memorialist, I-Huan, will 
proceed to the sea-ports, 
and, with Li-Hung-Chang 
and his colleagues, arrange 
for the formation of the 
first division of the navy. 
They can, at the same 
time, inspect the railway. 
If it is found to be useful 
and free from objections, 
they would suggest that 
similar plans be put into 
operation in the various 
mining districts of the 
country.” The most 
valuable mining districts 
of China are situated in 
the province of Yunnan. 
From this province the 
tin and copper for the 
cash which forms the 
sole native currency of 
China has been obtained 
for ages. The Chinese 
Government has lately 
employed nine Japanese 
mining metallurgists, 











experts, and engineers, 
—three of whom are 
engineers who have 


acquired their scientific 
knowledge in Europe—to 
inspect and work the 








utterly impracticable for 
railway construction, by 
a British Government 
mission despatched under 
Mr. Grosvenor in 1875 
to inquire into the cir- 
cumstances of Mr. Mar- 
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copper mines in this 
province. These are to be 
worked by the latest 
modern. methods .of 
mining, and the ores 
treated by the modern 
foreign process. e 





copper is required for the 
purpose of the Chinese 





gary’s death. 30 
Ever since the Man- ; , a 
chester Chamber ‘om- cory, f§ 7 Shows the proposed Anglo-Siamese and French Railways to China. <a y 
ber of Com Norn, ( aman Shows the proposed connection of Indian and Burmese systems. 


merce, in 1860, memorial- 


ised the Government to take the matter of connecting | 


Burmah with China by railway into consideration, 
resolution after resolution, year after year, has 
been passed by our Chambers of Commerce pressing 
Government to attend to the question; but nothing further 
was done in the matter until Messrs. Colquhoun and 
Hallett took up the question in 1881, and proved by their | 
study of the accounts of previous explorations, and by | 
exploration surveys carried out by them in 1881-2 and | 
1883-4, that it was perfectly practicable at a small ex- 
pane See than the average cost of 100 miles of English 
ine—to carry a railway from our seaport of Moulmain to 
Ssumao, the gate of South-Western China, which had been 
the point aimed at by our merchants ever since the cele- 
brated Captain Sprye first mooted the advisability of 
opening out overland commerce with China in 1831— 
fifty-seven years ago. When in Siam, Mr. Holt Hallett 
was informed by Prince Devawongse, the Foreign Minister, 
that the King of Siam was exceedingly anxious to have his 
country opened up by railway, and before leaving Bangkok 
at the commencement of 1885, or about a year before our 
annexation of Upper Burmah, he was told ts our minister 
at Bangkok that it only remained for the Government of 
India to consent to make the branch to the frontier to 
insure the king’s taking the matter of railways in hand; 
and our Minister gave him to understand that if the 
Government of India were only willing to undertake our 
branch, the Siamese railways would be constructed to 
meet it at the frontier. Now we have annexed Upper 
Burmah and its Shan States, the whole of the railway 
would run through British and Siamese territory. The 
Siamese Government is having its portions of the proposed 
system of railways surveyed, and there remains no longer 
any plausible excuse which our Government can avail 
itself of for turning a deaf ear to the earnest pleading of 
the mercantile and manufacturing classes for the construc- 
tion of the British sections of the Burmah-Siam-China 
Railway. This railway would connect India and China, 
the two most populous countries of the world, containing 
together more than half its population, and open out to 








our commerce Western China and Indo-China, two great 


! 
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survey of the railway routes to South-West China from | 


Burmah, in order that railway communication may be 
opened up without unnecessary delay.” Unless quick and 
determined action is taken by our Government, the trade 
of South-Western China will inevitably be drawn into 
French hands, It will be well to consider the compara- 
tive merits and advantages of the proposed French and 
English railways, and the advantages at present open to 
either nation. These railways are shown on the map by 
bold black lines. 

The French railway from Tonquin, if carried to Yunnan 
Fu, would be considerably—perhaps 100 miles—shorter 
than that proposed by Messrs. Colquhoun and Hallett 


from our British seaport of Moulmain; but this would, it | 
is thought, be fully compensated by the fact that the | 


Moulmain line would enjoy four advantages over the 
Tonquin route: Moulmain is nearer Europe by 2100 


miles, and nearer to India by 2800 miles; the Moulmain | 


route avoids the necessity of the dangerous navigation of 
the China seas, and passes generally through richer, more 
peaceable, and better populated country. But the greatest 
advantage of all for our merchants, manufacturers, and 
artisans, lies in the fact that at Moulmain our merchandise 


would pass free into the country, whilst an average tariff | 
per cent. is being levied upon our goods at the | 


of = 
French ports in Indo-China. 

According to Sir Charles Bernard, the late Chief Com- 
missioner of Burmah, the population of Upper and Lower 


Burmah, together with that of the British Shan States, | 


comprises some 9,000,000 souls. 


Half of this trade is Indian produce from the Indian 


Peninsula, and the remainder foreign and British. The | 


Indian produce consumed by Burmah is valued at about 
£3,500,000, and the British at £2,500,000. We thus have 
a basis upon which to calculate the probable amount of 


Indian and British produce which would be consumed by | 
112,000,000 people inhabiting regions to the east of | 


Burmah if communication was so far facilitated by the 
construction of railways as to enable machine-made goods 
to compete with hand-made manufactures in their country. 





' Shows existing Railways. 


The import trade of | 
Burmah amounts in value to about £7,000,000 sterling. | 


mints, as the viceroys 
and governors throughout 
China have applied to 
the Imperial Government 
to be allowed to coin 
copper money. It would be a great benefit to the 
Chinese Government if modern machinery, which 
alone can work these mines at a reasonable expense, 
could be imported into this province; and it is highly 
probable that from the terminus of the railway, French or 
English, that may reach the Yunnan frontier first, a system 
of railways will be commenced and carried into the mining 
districts of this province, which will ultimately be con- 
tinued through the neighbouring land-locked provinces of 
the western half of China. 








|AN INVESTIGATION INTO THE INTERNAL 

STRESSES OCCURRING IN CAST IRON AND 

STEEL. 

By GENERAL NICHOLAS KALAKOUTSKY. 
No. XI. 

To complete the information respecting the experiments 
on shell, [ subjoin Table D, which gives the mechanical 
properties of the steel used :— 








| TABLE D. 
ee ok > Seer oe fi 
Shell of | Shell of Shell of | Shell of 
type T. | type AT. type O. type K. 
Tables | Tables | Tables Tables 
21, 22. | 28,24,25.| 26,27. 28, 29, 30. 
Elastic limit in atmospheres... 4000 { SS. ee br 
Resistance to rupture in) 7499 {ume | 12580 11250 
atmospheres line? ; 9154 | 11420 11560 
na a 
Percentage of elongation 3 3 { yh >t 


Combining the information obtained from investigating 
the internal stresses with the results of the mechanical 
tests of the steel, we may venture to draw the following 
conclusions :— 

(1) The quality of the steel, as defined by its elastic 
limit and ultimate strength, being the same, that shell 
| will give the best results, when fired against armour-plate, 

in which the internal stresses approach most nearly to 
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the ideally beneficial. Hence we have the proposition 
that the best shell will be that one iu which the cooling 
proceeds entirely from the inside, for in that case the 
outside layer will be in a condition of least tension, because 
such tension will be to the compression of the inner sur- 
face in inverse proportion to the radii. 

(2) In order that the shell may penetrate armour-plate, 
it is necessary that the head should possess great hard- 
ness; this can only be attained by energetic hardening 
from outside. Under the combined action of vigorous 
inside and outside cooling, a weakness is developed in the 
heart of the metal in consequence of the high state of 
tension to which it is brought, and this tension is con- 
siderably greater than that which is induced by harden- 
ing from one side only. The distance of the extended 
layer from the inner surface of the metal, and the amount 
of its tension, greatly influence the quality of the shot. 
The farther this layer is situated from the inner surface, 
the nearer will the shell approach perfection; that is to 
say, the nearer it-will be to a shell with ideally 
advantageous internal stresses. The greater the tension 
of this layer with respect to the elastic limit of the steel, 
the less capable will the shell be to resist impact. 

(3) If the above inferences be correct; if, in order to 
impart great hardness to certain portions of the shell we 
are compelled to conduct the process of hardening from 
both sides at the risk of creating a weak layer in the 
heart of metal, then we can only obtain good results 
when we use steel possessing a very high elastic limit, 
and confine the hardening to those portions of the shell, 
such as the head and immediately adjoining cylindrical 
portion, in which it is essentially necessary, while the 
remainder of the shell should be hardened only from the 
inside. 

(4) In consequence of irrational hardening, and of the 
detrimental nature of the internal stresses thereby de- 
veloped, the shell of type O, although prepared from 
forged steel of splendid quality with a very high elastic 
limit and ultimate strength, proved inferior in action to 
shell of type A T made out of unforged cast steel of 
middling quality. 

(5) The type of shell last mentioned developed remark- 
able qualities, considering the circumstance that the cast- 
ing proved perfectly sound and free from blow-holes, and 
that consequently the chemical composition of the steel 
was not altogether the most advantageous. The shell 
was cast from a Siemens-Martin furnace, the materials 
employed being only of middling quality. Notwith- 
standing these disadvantages, the high elastic limit and 
ultimate strength communicated to the metal by proper 
treatment, and without forging, were such as are rarely 
attained even in high-class forged steels. It was chiefly 
owing to the favourable development of internal stresses 
that the shells of this class, judged by their powers of 
penetrating armour-plate, occupy a high position among 
projectiles. For reasons already stated, they were not, 
however, considered satisfactory. 

(6) {In shell of type K, pronounced, on proof, as satis- 
factory in every respect, the hardening from the inside 
was, in my opinion, insufficient; the layer under greatest 
tension is too near the inner surface, and the consequent 
distribution of internal stresses can scarcely be regarded 
as the most favourable. These shell failed on being fired 
at a compound plate at right angles to its surface, and 
occasionally became greatly distorted when fired at an 
angle against iron plates. 

(7) The form of the shell, that is to say the conforma- 
tion and length of the head, together with the manner in 
which it springs from the hollow cylindrical portion, 
affects not only its powers of penetration but also its 
susceptibility to thorough hardening. Every variation of 
form entails the necessity of research for the purpose of 
ascertaining the method of manufacture best calculated to 
develope internal stresses approaching nearest to perfec- 
tion. In the present defective state of our theoretical 
knowledge, and the random method of manufacture 
adopted, the production of shell which will not break up 
against armour is a mere matter of chance. 

In conclusion, it is right to mention that shells have 
lately been produced which are considered satisfactory 
for use against compound plates, when fired perpendicu- 
larly to their surface. I have not had an opportunity of 
investigating the internal stresses in the metal of such 
shells, and therefore cannot say in what their excellence 
consists; but as far as I know, they are also very variable 
in quality, for they not only sometimes break up when 
fired at armour-plates, but also crack spontaneously whilst 
lying in store. 

General deductions and conclusion —The experiments 
above described demonstrate the existence of internal 
stresses in all articles, without exception, which are manu- 
factured of steel. 

These stresses, in connection with the method at present 
adopted of manufacturing barrels for ordnance, liners, 
hoops, avd various kinds of cylinders, are of a detrimental 
nature, and tend, therefore, to diminish the strength 
looked for in the entirely finished products. 

Experiments have also shown that the character and 
value of internal stresses have a direct relation to the 
methods of mechanical treatment; they can be widely 
modified, and it is possible to indicate completely trust- 
worthy and very simple methods of attaining the desired 
results. 

There is no reason for permitting detrimental stresses 
to exist in the metal, nor anything to be gained by doing 
so. Manufacturers should take advantage of the stresses 
latent in masses of material, with a view to increasing the 
strength of the manufactured products; and therefore 
existing processes of manufacture should be modified or 
replaced by new methods. 

The production of articles having a given strength is 
the chief aim of every manufacturer. eoretical investi- 
gations demonstrated long ago that hollow cylinders ex- 
posed to internal pressure will have the greatest power 
of resistance when all the layers which make up the 
thickness of its sides stretch simultaneously and uni- 
formly to a given limit. In a hooped gun under fire 





it is known that a simultaneous and uniform strain 
takes place on the inner surfaces of the tube and 
hoops; by increasing the number of hoops, we introduce 
a greater number of layers participating equally in the 
general resistance to rupture. But in order that all the 
material which composes the thickness of the tube or hoop 
may take an equal part in this resistance, it is indis- 
pensable that it should possess beneficial internal 
stresses. A barrel endowed with such stresses will be the 
type of the most perfect gun. Hooping with a large 
amount of shrinkage will be needless. We shall pass from 
the complex construction of modern ordnance to a cheap, 
simple, and trustworthy form. We shall return to the 
solid homogeneous barrel, and shall then consider the 
guns built up, as at present, of a multitude of separate 
parts, with from four to six layers of hoops, as anachro- 
nisms, at variance both with theory and practice. 

In modern ordnance the hoops are put on with a large 
amount of shrinkage, consequently the metal previous 
to the discharge is in a state of tension. From the in- 
accuracies of measurement and of mechanical execution 
unavoidable in production on a large scale, the putting 
on of hoops with a considerable amount of shrinkage may 
sometimes lead to dangerous, and almost invariably tends 
to doubtful results. As experiments have shown, initial 
detrimental stresses may exist in the very metal of the 
hoops, and this circumstance still further contributes to the 
injury of the metal exposed to the pressures produced by 
fire. Lastly, I pointed out a case of an irrational appli- 
cation of hooping to a cast iron barrel in which the bore 
was cooled during the setting of the metal. If we admit 
that a homogeneous barrel should be the type of a perfect 
gu. and if the production of such a barrel endowed with 

eneficial internal stresses be difficult of attainment, then 
we may put on one layer of hoops, but without shrinkage, 
and these hoops must possess useful internal stresses. In 
such a gun when not in action the metal on the inner 
surface of the hoops will be in compression; but under 
fire the extension will be very considerable, yet neither 
the metal of the hoops nor that of the inner tube will be 
injured. The manufacture of ordnance will be rendered 
extremely cheapand simple, the strength of the guns will 
be completely insured, and there will be no need for 
manufacturers to make, as is now commonly the practice, 
various allowances and assumptions in order to attain the 
results indicated by theory. 

The inner tube is the essential part of a gun; its function 
is to furnish the greatest amount of resistance to circum- 
ferential stress. It is best to construct the gun in such a 
manner that this tube does not take any part in resisting 
longitudinal stress ; this should be borne by aspecial part 
of the gun, namely, an outer casing, to which should be 
secured the breech-closing mechanism in the manner so 
rationally proposed by Longridge for his wire guns. 
There is no need for the casing or outer jacket to partici- 
pate in the resistance to longitudinal bursting, and there- 
fore it can be put over the core loosely and be connected 
with the trunnion ring in the manner most convenient. I 
will not enter into the practical details of the construction 
because they present no special difficulties. 

Ordnance of small calibre, including 6in. guns, may 
consist of only two parts, namely, of a barrel with the 
breech-loading mechanism and of a trunnion ring, attached 
to it. Bearing in mind the comparatively small pressures 
exerted under fire in such guns, and having in view the 
possibility of attaining to a high elastic limit in the 
metal from which the barrels are prepared, there is no 
adequate reason for introducing a special jackets to take 
“4 the resistance to transverse rupture. But in guns 
of large calibre the outer casing will undoubtedly be 
found beneficial. 

From the results of the mechanical tests of steel which 
have been given, we see that in the manufacture of 
barrels of large dimensions it is extremely difficult to 
obtain a high elastic limit in the layers of metal next to 
the bore. Probably boring out the cast ingots and 
forging them under a hydraulic press on a cold mandril, 
as is practised by a well-known firm, will increase the 
elastic limit in the layers contiguous to the bore; but as 
this mode of working cannot as yet be considered uni- 
versal, we are compelled to draw attention to the source 
of weakness, and to provide for it in the design of guns. 
This is at present attained by the introduction of a liner, 
which, besides enhancing the strength of the gun, offers 
a superior resistance to erosion on account of the thorough 
working which the metal has received. This liner will, 
however, only then answer its purpose, when beneficial 
internal stresses are imported to it—a detail to which, at 
present, hardly any attention has been paid anywhere. 

Thus we perceive that a reduction of cost, together 
with simplicity of manufacture, are attainable on the 
condition of accepting my fundamental principle of the 
development of beneficial internal stresses in the metal 
out of which guns are made. The question arises: to 
what extent can we be certain of obtaining uniform 
stresses throughout the length of a barrel, especially 
when it is of considerable calibre and length? I cannot 
fully answer this question from the evidence of direct 
experiment; but I am certain that it is attainable, 
judging from results which I myself realised with a 6in. 
steel barrel, and from what has been already accomplished 
in gun factories with 9in. and llin. cast iron guns. 
Supposing, even, that in our attempts to develope useful 
stresses we arrive at values below those of ideal perfec- 
tion, still the gain in strength will even then be consider- 
able, and the advantage beyond all doubt. Steel guns 
prepared under conditions yielding to some extent im- 
perfect results will be simpler, stronger, and cheaper 
than they are at present; and in addition, for many pur- 
poses of defence, we shall be able to avail ourselves of 
cast iron guns by applying to them a more rational 
method of hooping. 

The study of internal stresses must inevitably lead not 
only to considerable alterations in the construction of 
ordnance, but also to the manufacture of many other 
articles on more rational principles. A complete solution 
of the problem, however, demands an answer to one 











vitally important question—Do internal stresses undergo 
a change in course of time? An opinion exists that they 
gradually disappear. I have not had opportunities of 
making experiments with discs which had been kept 
for a long period of time. I can only say that discs Nos, 
79 and 81 were examined by me during intervals of time 
extending over a year, and that no essential alterations in 
the stresses were observable. The disc from the Yin. cast 
iron gun was investigated by me nearly two years after it 
was cut from the barrel; yet this circumstance did not 
cause any apparent decrease in its internal stresses. Not- 
withstanding this evidence, it is still undoubtedly neces- 
sary to determine the influence of time on the internal 
stresses both of solid cylinders and of built-up guns, 

In conclusion, it only remains for me to say that 
perhaps the method of investigation above described will 
be considered complicated and too slow for practical 
application in the factory. My answer is, that such 
labour is only necessary at the commencement of a manu- 
facture, and whilst it is in the experimental stage. When 
production on a large scale, based upon the experimental 
investigation, has once commenced, then, in order to 
control its regularity, the determination of the nature and 
value of the stresses occurring in the course of manufacture 
can be performed with the same facility as the mechanical 
tests of metals which are conducted so generally in most 
important works. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Brazil—Trade of Rio de Janeiro in 1886-7.—The value of im- 
ports into this port was £10,284,224, an increase of £267,732, 
or 24 per cent. over the previous year, Machinery showed an 
increase ; coal, iron, and steel a considerable decrease ; metals 
decreased 224 tons, or 23 per cent. There has been an increase 
in value of the importsfrom Belgium, England, France, Germany, 
Portugal, and the United States. The German imports ad- 
vanced from £959,011 to £1,300,181, an increase of £343,170, or 
36 per cent.,a greater ratio than that of any of the above-named 
countries; and in only four branches out of thirty-six was 
there any decrease. From Belgium and France there has been 
an advance in the imports of metals, that of the former 
country being marked. British imports, 424 per cent. of the 
total, amounted to £4,375,783 an increase of £403,670, or 12} 
per cent. ; coal and coke decreased £60,669, or 114 per cent. ; 
iron and steel, £10,395, or 3} per cent.; copper increased 
£3622, or 104 per cent.; cutlery, £4760, or 13} per cent. ; 
lead, tin, and zinc, £2563, or 14} per cent.; machinery, £42,981, 
or 17 per cent. British shipping entering this port amounted 
to £514,404 tons, or 43} per cent. of the whole. Transactions 
have been much restricted, the causes being, inter alia, the 
market having been in many articles over supplied, the high 
rate of interest for money—from 9 to 15 per cent.—and the 
difficulty now experienced in the recovery of the sums due for 
goods despatched into the interior. The terms of credit vary 
from three to six months, but are seldom adhered to. Ex- 
change has fluctuated considerably during the past year, to the 
disadvantage of those engaged in regular commercial transac- 
tions. Freights for steamers were to Hamburg, 10s. to 40s. ; to 
London, 25s. to 50s. Coal is imported from Great Britain and 
Germany ; copper from Great Britain, France, Germany, and Bel- 
gium; ironand steel from Great Britain, Belgium, Germany, and 
France ; lead and zinc, Great Britain chiefly ; machinery, Great 
Britain, United States, Belgium, and France. The amount of 
revenue collected for 1885-6 was £12,432,831. The expenditure 
for the same period was £15,113,835, being a deficiency of 
£2,681,004, 

Corea—Visit to Fusan and Yuensan.—The opinion of British 
merchants at Nangasaki, ascertained while waiting for the 
steamer going to Fusan, is, that the trade of Corea is very 
petty, and liable to be upset any time by a political revolution. 
The port of Fusan is practically the Japanese settlement there, 
the natives of that country numbering about 2000. Fusan is 
advancing in prosperity,and the year’s revenue will be the largest 
since the opening of the port to foreign commerce, Beacons and 
lights have been provided, and the port can now be safely visited 
at alltimes. No one thinks that there will be any great in- 
crease in the trade beyond what this year will show. The work 
of laying the new telegraph line to connect Fusan and Soil, 
taking in some large towns on the way, is to be commenced 
immediately, all the material having arrived. The work is to 
be done at the expense of the Corean Government, the materials 
and money being furnished by Meyer and Co., for whom the 
transaction is said to be a very profitable one, It is neither 
advisable or likely that British merchants should settle at Fusan. 
The trade is entirely in the hands of the Japanese, who not only 
have firms and shops there, but also agents in various 
places in the interior. Fusan was not chosen by the Japanese 
because it was a good port for commerce, but because it was a 
good fishing station. If British merchants wish to open business 
intercourse with this part of Corea, they should go to Masampo, 
a port about thirty miles from Fusan, or at least to some place dis- 
tant from the Japanese settlement. The town of Yuensan, called 
Gensan by the Japanese and Wénsan by the Coreans, at the 
south end of the harbour of Yuensan, has a population of about 
8000, and on market days is very full of bustle and stir. Large 
quantities of Manchester goods are exposed for sale alongside of 
native manufactures. The import trade has increased much and 
quickly, and this year shows a very marked advance. The 
Chinese and Japanese dealers have little trouble in their deal- 
ings with the Coreans, Most of the transactions are for ready 
money or merely exchange of commodities. Cases of bad debt 
are very rare, but when they occur are hopeless. The country 
behind the town and settlement is a very rich agricultural and 
grazing country. There are valuable minerals in several dis- 
tricts not far from Yuensan, but these are not worked at 
present. The Japanese, at present our greatest commercial 
rivals in Corea, are not so thoroughly established as at Fusan. 
There is a good trade in this district, which shows signs of con- 
tinuing and growing. A few foreigners will probably go to 
Yuensan, and one British merchant was being expected. The 
Chinese and Coreans would be very glad to see a British firm 
established here, but the Japanese would probably make con- 
siderable opposition. If a British merchant or subject goes to 
settle at Yuensan it is not advisable for him to settle in the 
Japanese district. Good sites for business purposes and 
dwelling-houses can be had outside at moderate prices. The 
few European residents both at Fusan and Yuensan say these 
places are very healthy. At the former there are no extremes 
of temperature; the latter is cold in winter, with a mild and 
short summer. 

Egypt : Trade of Suakin in 1887.—The total value of imports 
was a little less in 1886, but in some of the items there 
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was a decided improvement in genuine trade with the natives, 
After the official opening of trade in April up the road from 
Suakin to Berber merchants became more hopeful, and raised 
their imports considerably. One British subject has made ten 
successful ventures up the Berber road, and others have been 
fortunate, On 17th October trade was opened on the coast to 
the north and on the south coast without exception. Quite 
apart from the trade with the far interior at Berber or Kassala, 
we have a large local market at our gates, on the hills opposite, 
and along the coasts, There is not only a market at Berber, 
but there are tribes along that route who can become our 
customers. It is difficult to prohibit trade at one spot and not 
at another, to close one route and open another, to favour one 
tribe and refuse the remainder. Arabs are our customers, and 
it is of little consequence whence they come or whither they 
return. The weekly Egyptian steamers trade with Aden and 
Suez; the fortnightly Austrian Lloyd between Aden and 
Trieste. Digna has little power on the coast, and it is scarcely 
to his interest to stop trade. We can, in spite of him, trade 
peacefully with Agig, Heliah, and Rowaya, We can try the 
‘Arabs at Tokar; and by opening our gates we can invite them 
to resume their prosperous trade. I am hopeful of the best 
results, aud am convinced that this town will become contented 
and prosperous, 

Formosa: Progress in.—The United States Consul at Amoy 
reports: The material for building one hundred miles of railway, 
together with some of the rolling-stock, has been contracted for 
with foreign firms. A section of twenty miles from the capital 
Taipakfoo to Keelung has been let to a German firm, and an 
English firm has got the contract for furnishing the material 
for the eighty mile section southward from Taipakfoo, Each 
firm is to recommend a competent engineer to superintend the 
work on the respective sections, his services to be paid for by 
the Governor-General, who furnishes the cross ties and labour to 
construct the road-bed and lay down the track. The gauge of 
the road is to be 3ft. 6in. The soldiers, of whom there are 
about 20,000 in the island, are to be utilised as labourers in 
building the railroad. The necessary funds are to be provided 
by the Governor-General out of the revenues and resources of 
the island. The land telegraph line has been completed from 
the capital to Tamsui, and has been of great service to the 
foreign merchants at Twatutia. The service is efficient, and the 
line is to be extended northward to Keelung, and southward to 
Taiwanfoo. A cable is to be laid from Keelung across the 
channel to Foochow, the vice-regal capital. A contract for 
lighting the provincial capital with electricity has been given to 
a well-known American house long engaged in the China trade. 
It is impossible to over-estimate the energy and intelligence that 
has directed these wonderful strides towards modern ideas and 
improvements which have taken place in Formosa in the past 
tive years, or the effect and influence that the steps so taken may 
have upon the future destiny and history of China, and 
especially so in the event of the final completion and successful 
management of these improvements, They are not a step, but 
a mighty leap in advance. 

Italy: Exhibition of fruit-drying machines—The United 
States Vice-Consul-General at Rome reports:—There is esta- 
blished by royal decree an international exhibition and competi- 
tion of machinery and appliances for drying fruit, to be opened 
at Partici, at the Royal Superior School of Agriculture, on 
September 15th, 1888, and to close not later than October 15th, 
1888. Foreign agents, inventors, or manufacturers may take 
part in the exhibition or competition. The prizes offered are: 
One gold medal, with a purse of £20; two silver medals, with a 
purse of £8 accompanying each; and four medals of bronze. 
The Minister of Agriculture, Industry, and Commerce will pur- 
chase two of the drying machines to which prizes may be 
awarded. A special jury, chosen by the Ministry, will award 
the prizes. Only complete drying machines, and such as can be 
submitted to any test, will be admitted to the Exhibition and 
competition. If the apparatus is not in the Exhibition, but is 
in use in other places, the jury, When recognising the necessity, 
can delegate some of its members to visit the places designated 
by the exhibitor, and there proceed to make the necessary 
trials. Machines will be admitted which have already won 
prizes at other competitions; but a new award cannot be made 
to them unless they have been modified in an important 
manner, or if former awarde were of an inferior degree to 
the prize they may win in that trial. When judged worthy of 
a prize equal to that already obtained, they can only receive 
a certificate of confirmation. Each machine must be worked 
by its maker or his duly authorised agent, who must 
give the jury any information required, failing which the 
machine cannot be tried. Agents of fruit-drying machines will 
be considered the representatives of the manufacturers, and being 
recognised as the exhibitors in case of awards, will receive the 
prizes, The transportation of machines to Portici and their 
return will be at the expense of exhibitors, who will be entitled 
toa reduction in carriage by rail and steamship lines, both for 
themselves and their machines, representatives, and workmen. 
Requests for admission to the exhibition and competition must 
be presented to the committee of direction not later than 31st 
July, 1888. Competitors must accompany requests with such 
descriptions and technical information, and if possible drawings, 
of the drying machines they intend to enter, indicating amount 
of daily labour required, price, quantity of fuel used, space 
occupied, and weight. A separate request must be made for 
each machine, though several may belong to the same competitor. 
On receipt of requests for admission, the committee of direction 
will notify competitors of their acceptance, give them all 
necessary information, and forward blank forms for the regular 
shipment of machines, and entitling them to the reduction on 
freight and passenger fares. The committee of direction are 
authorised to issue all such further regulations as they may 
deem necessary, and to which all competitors must conform. 
The committee of direction is to be composed of a professor of 
agriculture and a professor of agricultural mechanics at the 
Royal Superior School of Agriculture at Portici, a delegate from 
the council of direction of the said school, and of two other 
delegates chosen from the Ministry of Agricultural Industry and 
Commerce. 

Italy: New Customs 


Tariff. — Metals 
wrought :— 


unwrought and 


Brass and Copper. 


£a4 
Brass, bronze, and copper, in bars, plates, and shects perton 514 0 
Cakes, filings, ingots, rosettes, and old broken articles per ton 112 6 
Hammered or rolled in coarse articles nan a eee Os 
Cylinders and engraved plates for printing .. .. .. 0... «. Free 
Tubes of any diameter .. .. .. .. .. «. «. « perton 8 2 6 
Wire of any diameter .. .. .. .. «. «- « «. perton 8 2 6 
Articles not distinguished .. o 6 se co cc eee fe 86 
I aca s8 We ashe aE ces: Bea! GE te I 
Tron, Steel, and Machinery. 
Iron, cast, manufactured, enamelled, garnished, with other 
| eae ae sees perton 417 6 
Iron, manufactured, planed, turned or worked .. perton 217 0 
Tron, manufactured, Das is se a As oe perton 2 6 6 
ron, p ba we 40 ce sé ce ce co ce ce oo ORO © 8 
Iron, rawin blooms ., .. .. «. o « of « perton 016 8 





Tron and Steel of Second Fabrication—Manufactured Articles—made 
principally of Thick Tron and Steel, 
Articles coated with lead or zinc, tinned and varnished 


perton 6 6 0 

Articles drilled, filed planed, turned on a small portion of 
their superficesonly.. .. .. .. «+ «- «. « perton 4 5 6 

Ditto, on the whole, or a large portion of their superfices 
perton 5 9 9 

Made Principally of Thin Iron and Steel. 

£8. da, 

Articles drilled, filed, planed, and turned, &c., on a small 
part of their superfices .. .. .. «.. «. « «- perton 6 6 0 

Ditto, on the whole or a large portion of their superfices, also 
coated with lead or zinc, tinned and varnished .. perton 7 2 3 


Iron Plates or Sheets Coated with Copper, Tin, or Oxidised. 


£s. d. 
Plain, not exceeding jjin. in thickness .. -. perton 7 6 6 
Exceeding ,hin. in thickness oo os ce oo Pt 518 § 
Worked plain articles, including corrugated sheets, made of 
plates not exceeding ;4in. in thickness .. .. . perton 818 9 
Ditto, exceeding ,,in. in thickness... .. .. .. .. perton 8 2 6 
Articles combined with other materials, the plates not exceed- 
ing jin. in thickness .. .. .. .. «» «os « perton 1011 6 
Ditto, the plates exceeding jin. in thickness +. perton 915 0 
Jron Plates or Sheets Coated with Lead, Zinc, or Galvanised. . 
£8. d. 
Plain, not exceeding #,in. in thickness .. -- perton 6 2 0 
Exceeding ;hin. in thickness we aa od, ae Oe Oe 
Worked plain articles, including corrugated sheets, made of 
plates not exceeding jin. in thickness . -- parton 810 9 
Ditto, plates exceeding yin. in thickness .. .. .. perton 714 6 
Articles, combined with other materials, the plates not ex- 
ceeding in. in thickness .. .. .. «. «. «. perton 10 3 3 
Ditto, the plates exceeding ,jin. in thickness -- perton 9 7 0 


Iron and Steel, Wrought.* 
Cast, or forged, in anchors, anvils, axles, and other rough 


manufactures, under 110} Ib. in weight -. perton 417 6 
Ditto, over 110} Ib. in weight .. .. .. .. .. .. pertomn 41 8 
Hammered or rolled in bars of any section, not exceeding in. 

SNME sa sc ag 0s ce ce es be ee oe GO OR OS 
Over }in. and not exceeding jjin. in diameter .. .. perton 3 0 6 
Over }fin. in diameter... .. .. .. .. «. o- «- perton 218 0 
Hammered or rolled in wire, not exceeding ,hin. in diameter, 

perton 6 2 0 
Over ,4in. and not exceeding }in. in diameter .. .. perton 417 6 
MN os sas ae) eke, Cae wa he ook ke (6 ee «Soe Se 
Plates and sheets not exceeding ;,in. thick co oe POO «66H 
Over ,}in. and not exceeding sin. thick .. .. .. perton 4 1 3 
COWUAANL. WENO: xs ae oa 4s ge de oe ee oe ORM FEE GS 
Ee are ee: ll le ee 
Tubes of plate iron not exceeding yhin. inthickness perton 618 3 
Ditto over ,tin., and not exceeding .‘,in. in thickness perton 6 2 0 
Ditto exceeding .,in. in thickness .. .. .. .. -. perton 417 6 
aR ee se ee ee Free 
Iron, scrap, scalings and filings of iron, cast iron, and steel 

perton 0 8 I} 
Iron, slag .. ot he ne mat aa ae ee 

Machinery. 
Agricultural, of all kinds .. o es co ce co pertm 818 8 
Boilers, multitubular ... 0. .. 2 oo +. perton 514 0 
Boilers, all other kinds.. .. .. .. -. perton 417 6 
Detached — of machines -. perton 4 9 6 
Dynamo-electric machines .. -. perton 12 4 0 
Locomotives without tenders ae ee: he -. perton 513 9 
Looms and machinery for weaving.. ..  .. -- perton 4 1 3 
Machine tools for working metals and lead .. -- perton 313 3 
Machinery not otherwise described... .. .. -. prton 41 3 
Marine engines ee br 6 ae ae eae <a Ee 2 oe 6 
Prime motors by water or hand power, and hydraulic 
ee cx CR eee Oe” ee ee 

Railway wagons and tenders, goods tenders, and trucks 

perton 41 8 
Composite carriages .. .. .. «2 -. parton 714 6 
First-class carriages oo 6s ee +. perton 714 6 
Second-class carriages .. -. +. perton 610 0 
Third-class carriages .. ° ss és ce os SO 6S ES 
Spinning machinery .. .. .. .. «- « «- « perton 41 8 
Steam engines, fixed or semi-fixed, with or without boilers 

perton 417 6 
Traction engines ace ae! ge, “as - perton 417 6 

Steel. 

Ingots .. . ce ve we oe SRS 1S 
re Or ee os as oc Qe 6 8 8 
Tempered in bars and rods .. ic ee ce Oe 497 “6 
Tempered wire . . ee e. « perton 6 2 0 


Tools, dc. 
Files and rasps having from one to ten cuttings measured at 


right angles to the cuttings .. .. .. e«- o perton 513 9 
Ditto, from eleven to twenty cuttings .. +. perton 610 0 
Ditto, more than twenty cuttings .. .. .. .. .. perton 8 2 6 
Hatchets, ordinary agricultural implements, ploughs, spades, 

&c.,common.. .. rton 5 9 9 


Ditto, pulished varnished, treated with lead, zinc, coppered, 
galvanised tinned, partly or wholly garnished with other 
metals, but neither burnished, enamelled, or lacquered 

perton 6 6 0 

Ditto, enamelled, lacquered, oxidised, but not including hard- 


ware... a 6 8 Se ° oo ss parame 8 2 6 

Printers’ and artisans’ tools .. .. .. .. «- « perton 7 2 8 

Ditto, enamelled, lacquered and oxidised -. perton 818 9 

Scythes and sickles .. .. .. .. .. of o « parton 417 
Lead. 

Wrought in pipes and sheets sc el we oe RE 2 ee 

ss ee 6a se ws ee oo POOton 0 4 

WOR oc cs ce ee oe 46 46 es Free 

Printing type .. .. .. oa « «fim 3&3 6 

Wares, including shot .. as) ae 60)! sah ea eS 
Tin. 

Tin and its alloys, with antimony and lead: 

ars, cakes, ingots,andold .. .. .. Free 


Wrought in foil or sheets .. .. .. 
Zine. 


il perton 6 2 0 


Old broken articles and pigs... 2. 0s se se oe oe oe =~ 
<x xe os e 
112 6 


OTOB 2. ce we cc cc ce 00 ce oe «#00 
Rolled in plates and sheets.. .. .. << << oo Geen 

San Domingo: New Customs tariff, free list—Axes, axles and 
boxes fur carts and wagons, barved wire fencing, coal, crowbars, 
galvanised iron, hand rakes, hand and steam water pumps, 
machinery for the development of agricultural and industrial 
establishments, together with accessory and spare pieces for the 
same, ploughs, rails, railway spikes, railway wagons, short 
machetes, and in general any instrument exclusively used in 
cultivating the soil or for use in the mountains, spades, zinc, 
articles that may be applied tu other uses besides being acces- 
sory pieces of machinery, such as bars or sheets of metal, bolts, 
nails, screws, &c., are not included in the foregoing—10 per 
cent. ad valorem—copper, iron and ste:i in bars or sheets, 
copper and iron nails and screws; copper, iron, and lead tubes ; 
iron safes, iron tanks, picks and shovels. The executive may 
admit free of duty any or all articles. once only that they may 
see fit to assist in the establishment of new agricultural esta- 
blishments on being previously solicited to do so, but only to the 
extent that the Minister of Fomento deems just and in accord- 
ance with the proportion of the establishment to be erected, a 
plan of which must be submitted and the articles imported 





* Under this heading are included iron and steel —_ rolled or 
forged, every subsequent operation causing the iron and steel to be 
classed as manufactured, to which category iron forgings of less than 
2204 1b. weight are referred if they have received any finish. Rolled or 
wrought iron for the construction of bridges, buildings, machinery, and 
wagons, when not drilled or otherwise marked, is classed under the 
present heading; in which annealed plates are also comprised. Plates 
cut—not simply filed—for a special use pay 8s. 1jd. per ton duty more 
than uncut plates. 

+ Only iron shaped in sections adopted by railways can enter as rails, 
and the section must be the same throughout for the entire length of the 


within two years from the commencement of the establishment. 
Though goods pay no duty, or 10 per cent. only; manifests must 
be made as heretofore, and minute description given of the 
contents of each package. 








PINCHBECK’S KNIFE POLISHER. 


THE great destruction of table cutlery is chiefly caused by 
improper cleaning, either on knife-boards or by the use of bad 
knife-cleaning machines, which wear out the blades by undue 
pressure in a vain attempt to clean the thin or cutting edge with 
the same amount of pressure as would be necessary to clean the 
thick or back edge. Parallel surfaces are supposed to be capable 
of fitting the wedge section of a knife blade. If knives are 
examined which have been cleaned by the ordinary disc machines 
they will be found scratched and worn, the cutting edge rounded, 
and in many cases the handles bent by reason of the excess of 
pressure put upon the blades to enable the discs to reach the 








JOuE SWAIN 


thin edge, or in other words, to clean a wedge between two 
parallel surfaces, a feat few mechanicians would venture upon, 
as it is evident much more pressure must be put on the backs 
than is necessary to clean them, to enable the discs to touch the 
cutting edge. 

A new machine has lately been made by Mr. J. Pinchbeck, of 
Queen-street, London, which removes these difficulties, both 
edges being subject to the same pressure equally distributed 


Fig. | 























ELEVATION 


over the entire surface of the blade, consequently very little 
pressure is required to cause the roller to impart the necessary 
polish, and the machine is worked with the greatest ease. 

The above engravings represent one of these machines, which 
is intended for use in small families where the rate of cleaning 
of each machine—about four to five knives a minute—is suffi- 
cient. The machine consists of a cast iron frame having screw 
studs standing up from each corner, and has a trough in which 
is a flexible pad of peculiar construction, upon which the blade 
of the knife to be cleaned, rests. This pad is formed of strips of 
hard wood, like the keys of a piano, resting upon a cushion of 


Fig. 2 








india-rubber to allow for any inequality in the blade. The ver- 
tical studs carry two horizontal screws, which are stationary, but 
have a limited amount of vertical play on the stud. The emery 
hopper has projecting lugs on each side, between which work 
two wheel nuts, the teeth of which are cut at an angle of 
45 deg., and these work in similar wheels fixed on the main 
roller spindle with which the working handle is connected. 
The main roller spindle is hollow, to allow a small roller spindle 
to turn independently for the purpose of cleaning the backs and 
shanks of the knives, the connection being made or broken by 
the insertion or removal of a thumb-screw. The cleaning roller 
is constructed of discs of buft leather strung together so as to 
present the cross grain to the blade and prevent any injury to 
it from wear or cutting. : 

In Figs. 2 and 3, A is the cleaning roller, buff leather; B, wood 
pad; C, india-rubber pad ;-D, emery hopper ; E, working handle 
F, hollow spindle to carry the larger roller; G, roller to clean the 
shanks; H, screw to disengage A from G for shank cleaning; I 
wheel nut working on screw K; L, wheel on main spindle; M 





studs to carry the screws. 
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DRILL GRINDING MACHINE. 

One of the most important processes in the workshop of the 
manufacturing engineer and machinist—and the accurate per- 
formance of which is essential for all good workmanship—is the 
preparation of the various forms of drills and boriug bits used 
in the drilling machine and boring lathe. The practice in the 
preparation of such tools is, however, still in most workshops 
very little removed from that of a “ grind-and-try” system, 
involving great expenditure of time on the part of skilled work- 
men. In our Lancashire notes recently, brief reference was 
made to a machine re- 
cently designed and 
patented by Mr. G. D. 
Edmeston, of Johnson- 
street, Manchester, 
which provides a me- 
chanical arrangement 
for the performance of 
this work with mathe- 
matical accuracy, and 
by means of which the 
preparation of all the 
ordinary drills in a 
workshop may be re- 
duced to a correct and 
uniform system, with 
the employmentof only 
a moderate amount of 
skill ; whilst in addition 
an important improve- 
ment is introduced in 
the manner of grinding 
“twist” drills, by which 
the cutting edge of each 
tip of the drill, instead 
of being “ backed off,” 
as is usual, so as to give 
an increasing clearance, 
is formed with a clear- 
ance for a portion only 
of its circumference, 
the remainder being 
ground toa segment of 
a true cone. A variety 
of other tools, such as 
taper drills and _pris- 
matic reamers, which 
in ordinary practice are 
expensive to prepare 
and re-sharpen — and 
also attended with con- 
siderablerisk of “warp- 
ing” in the hardening 
process —can by this 
machine be accurately 
perfected,after harden- 
ing. As the brief no- 
tice we have already 
given only indicated 
the bare outlines of the 
machine which Mr. 
Edmeston hasdesigned, 
it will be interesting to 
supplement this with 
more ample details and 
illustrations which fully 
set forth the construc- 
tion of this new drill 
grinder,and themethod 
of operation for the dif- 
ferent classes of work 
referred to above. The 
machine, as will be seen 
from Fig. 1, consists of 
an emery grinding 
wheel of comparatively 
small diameter (10in.), 
revolving in bearings 
upon a hollow pedestal 
or standard, which 
serves as a water box, 
and also carries a coun- 
tershaft, with fast and 
loose pulleys, and belt 
guide. Upon the front 
side of the standard is 
a seating, holding an 
angle bracket, or table, 
which can be raised by 
means of an elevating 
screw, shown at the 
lower part of , the 
bracket; upon this 
table is secured a trans- 
verse sliding way, or 
bed, fixed at a suitable 
distance from thegrind- 
ing wheel, and upon 
which is fitted a quad- 
rant table, which can 
be traversed by the 
screw H—shown on 
Fig. 2—in a direction 
parallel with the face 
of the grinding wheel ; 
on this table is a hori- 
zontal quadrant plate, 
turning through an 
angle of about 80 deg., 
between the movable 
stops C and D, and 
carrying a rest for sup- 
porting the cutting end 
of the drill, an adjustable arm bracket A, and revolving grip- 
ping chuck, for taking hold of the rear end of the stem of the 
drill. By these means the flanks and nose of the drill can be 
alternately presented to the grinding wheel, ground to the re- 
quired angles, then the drill can be withdrawn, reversed, and 
the same operation performed upon the opposite edges. The 
adjustment of the angles can be regulated by the stops C and 
D, the diameter and cutting nose by the screws F and N, whilst 





the stem of the drill. Fig. 3 shows the machine as set for | 
sharpening “twist” drills; in this case the flat rest is withdrawn 


| level than the axis of the grinding wheel. 
| machine as set for grinding taper drills. 
the point uf the screw T acts as a guide or fence, by which the | centreing bracket X is used for supporting the nose end of the 
grinding operations may be made true in relation to the axis of | 


| and a V-rest (V) secured in a socket serves as a support for the 
cutting end of the drill during the operation of grinding, for 
the adjustment of which, and also for the adjustment of the 
screw T when grinding flat drills, a handy steel gauge is used, 
which insures the axis of the drill being always truly in line 
with the axis of the revolving stock or holder. 
the drill is held by the grippers G, as in the preceding case, and 


obtained by reason of the horizontal plane of the axis of the 
drill being at a higher level than the axis of the grinding wheel. 
| The two cutting edges are ground with the same manipulation 


Fig. 2 


the angle of clearance of the cutting edges—about 10 deg.—is | 


and the required diameter obtained by adjustment of the screw 
F, whilst the cutting edge is ground from end to end by tra- 
versing the quadrant slide with the screw H. Turning the arin 
Aashort distance from the stop D withdraws the drill from 


| contact with the grinding wheel, when it can be rotated a half- 
The tail end of | 


revolution, by the dividing sleeve 8, and the opposite cutting 
edge ground truly, the same as the first. - 
The same arrangement is also used for forming and sharpen. 
ing prismatic reamers, with three, four, six, or any number of 
facits, the reamer being fixed in the centres, as shown, and the 
sleeve 8 rotated through the required angle to bring each facit 
opposite to the grind- 

ing wheel; a suitable 


an spring, bolt, or Jock 


being provided on the 
sleeve S, to take into 





accurately spaced holes 
on the collar of the 
bracket which carries 
it. The machine js 





also used for grinding 























the “square centres ” 
used in turning lathes, 
and for slot or traverse 
drilling it has been 
found that a short 
twist drill, ground 
square at the ends, per- 
forms the work most 
efficiently. In these 
latter tools the mani- 
pulation is the same as 
for twist drills, suit- 











able positions for the 
stop C being provided 
in the quadrant table. 
The machine as shown 
is capable of operating 
upon flat and other 
ordinary drills up to 
2ft. in length and 3in. 
in diameter, and of 
sharpening twist drills, 
&c., up to 2in. in dia- 
meter; it is compact 
and self-contained, does 
not require the fixing 
of a countershaft in 
driving, and all the 
working surfaces are 
fully protected from 
the action of the water 
used in grinding. 

















CLEVELAND 
IRON MINES. 


THERE are some indica- 
tions that the Cleve- 
land iron mines are 
likely to be called on 
soon toyielda fullerout- 
put than they havedone 
of late years, Speaking 








generally, it may be 
said that the output of 
these mines increased 














EDMESTON’S DRILL GRINDING MACHINE. 


as in grinding the cutting nose of flat drills, as before described, 

and the “ backing off” is performed by rotating the sleeve 5 one- 
| sixth of a revolution, the effect of which is to form the end of the 
| drill circumferentially to the two segments of a cone, from a 
| radial line somewhat below the cutting edges, leaving them with 
| sufficient clearance, by reason of their being ground at a higher 
Fig. 4shows the 
For this purpose a 


drill, while the tail end is held as in the previous cases ; in this 
way the drill is fixed in two centres upon the arm A, the re- 


| quired taper being given by the adjustment of the screw stop D, 
© 











up to the year 1883, 
when the production 
was 6,756,055 tons. 
From that time it 
steadily fell off year 
by year, and probably 
the lowest output for 
. long was known about 
six or eight months ago, 
since which time there 
has been a recovery. 
For 1884 the output 
was 6,052,608 tons—a 
decrease, it will be 
noticed, of 700,000 
tons from the quan- 
tity we have previously 
stated, In the fol- 
lowing year there was 
a further fall — to 
5,932,244 tons; and 
again, in 1886, the 
production decreased, 
it being for that year 
5,370,279 tons, Last 
year there was a fur- 
ther drop, though 
not to the same extent 
as in the previous year, 
the output for 1887 


being shown in the 
official return just 
issued as 4,980,421 


tons. With the one 
exception of the year 
1879 this is the small- 
est output since 1873; 
but it may be worth 
adding, that in that 
year of great activity 
in the iron trade Cleve- 
land produced only 
5,435,233 tons of its 
ironstone, so that now 
it yields about half 
a million tons only 
below what it did when the price was threefold what it 
now is. Much more than by the descent in price—rapid and 
continuing long though it has—the output of the mines has 
been affected by the introduction of the Spanish iron ore, and 
the cheapness with which it could be delivered on the seaboard. 
At the period when the ironstone of Cleveland had its maximum 
output there was a charge for freight from Bilbao to the Tees of 
fully 10s. per ton; but it fell, until about the middle of last 
year the rate of freight was certainly less than 4s. 6d. per ton. 
In other words, the cost of the iron from Spanish ore was 
reduced in the one item of the sea-carriage by certainly 11s. 
per ton, assuming rich ore with 50 per cent. of iron as the basis 
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EDMESTON’S DRILL 


GRINDING MACHINE 


(For deseription sce page 336.) 
Fig. | 
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of the comparison. But the position has changed, and is 
changing now. In consequence of the decrease in the available 
tonnage of steamers fit for the ore trade, the rate of freight has 
risen considerably, and seems bound to rise further, so that the 
advantage which the Spanish ore gained on that of Cleveland is 
being minimised now. There is another factor brought into 
play also. The stocks of Cleveland iron, which were enormous, 
have fallen very considerably, and are falling month by month 
now. In the beginning of the year 1887 there were close upon 
700,000 tons, but they are now down to 610,000 tons; and the 
decrease in the last month, and that a winter one, was fully 
17,000 tons. Since that time the shipments have risen consider- 
ably, and for the last period reported on were 4000 tons daily. 
Hence it may be assumed that the rate of decrease of the stocks 
in the hands of the makers and in the stores will be accelerated, 
and that there will be one of two things—a rise in the price of 
Cleveland pig iron or an increase in the production of iron, and 
therefore of ironstone, or possibly both of these may be in 
degree brought about. It is certain that the price of the 
Spanish pig iron must rise very considerably, if only to give to 
the smelter an advantage equal to that he has to yield to the 
carrier of the ore. As the Cleveland ironstone is not affected by 
the ocean freights, it is evident that any increase in them will 
benefit it in contrast with the Spanish imported ore, and that 
from this cause alone, as well as from the decrease in the stocks 
of Cleveland iron, there should be some animation given to the 
production of the native ironstone in the north riding of York- 
shire. That ironstone has now a very low rate of wages and 
cheap rates of carriage, so that the cost of production is small, 
and there is thus the possibility of profit even with a low price 
for the resultant iron. A few months will now tell the extent 
to which the stocks and pig iron will be affected; but all the 
indications at the present time are in favour of a very consider- 
able fall being known during the whole of the summer; and 
should this be the case there may have to be reported for the 
current year an increased production of Cleveland ironstone 
when next the official returns are made up. 








TRAMWAY RAILS. 


Ivy America the question, which has long and definitely been 
settled in this country, es to the proper section for tramway 
rails, is being very much discussed, as it is only now being 
learned that there are other reasons for the existence of the 
streets of American cities besides providing room for tramway 





lines, or street railways as they call them, and tram cars. An 
article on this subject in the Street Railway Journal, by Mr. 8. 
McElroy, concludes a discussion of the relative advantages of 
the rails mostly used in New York and elsewhere with the 
following remark :—“On this question of the best form of street 
rail treads, without any discussion of sub-construction, it seems 
to me quite evident that patterns over thirty years old are better 
than the present, and corporations will consult their own 


interests in more carefully protecting those of the public, by 
using low-rail sections, easily entered and left, and adapted to 
wheel use, with side pavements flush with the rail faces.” 

If a grooved rail like that used in England is not to be used, 
there is no doubt that the pattern here referred to is the best, 
namely, that shown in the accompanying section; and, indeed, 
it is not at all certain that not enly the tramway companies, but 
the proprietors of ordinary vehicles would suffer less through 
wear and tear than with the grooved rail in use in England, 
when the groove is much worn and the pavement not level with 
the rail edge. The groove rail is dreadfully heavy on draught 
power. 








ROLLER BEARINGS FOR TRAM CARS. 


Brarines, like those illustrated by the engraving below, are 
rapidly growing in favour in the United States for tram car 
axles, and some of them are in use on railway cars. They are 
commended as running very easily, requiring little oil, always 
running covl, and showing but little wear. 

Referring to one of the forms in use, a writer in an American 
paper, the Master Mechanic, says:—“ A few days since we saw 
one of the roller car axle-bearings, on trial on the Rock Island 
road, opened after it had run 70,000 miles under a passenger car. 
The rolls were of gun-metal composition, and the surface on 
which these rolls moved was of the same material. This box 
had never been oiled. The journal was perfect and did not show 





the least wear. The rolls had evidently worn a little, and in the 
| bottom of the box could be seen the small abraded flakes of 
| metal which had fallen from the rolls and end ball thrust bear- 
ings. The next bearings, we learn, are to be made of chilled cast 
| iron, both rolls and rolling surface. This will, without doubt, 

add materially to the life of the box. No evidence of heating 

could be seen in or about the box opened. This box was selected 

atrandom. The journal being almost perfect, it indicated that 

the cylindrical form of the rolls had been preserved.” In Eng- 

land we have long neglected roller bearings, but there is no doubt 
_ that for many purposes they offer material advantages. 


| 


| Ir is stated that pneumatic tubes will be introduced in 
| Wall-street, New York, for the transmission of messages and 
| securities between various points. The business men in the New 
| York Stock Exchange who, according to reports, have organised 
for this purpose, propose to adopt the system known as the Clay 
| Electric Pneumatic Tube. In this system, automatically closing 
electric switches are used, which throw the carrier off the main 
line to deliver the message at any desired office. To exhibit the 
utility of the project a complete plant, it is stated, isnow being 
| erected in Wall-street. 











GLASGOW INTERNATIONAL EXHIBITION. 


in our issue for 18th November last we described the stage of 
progress at which we then found this important undertaking, 
and gave some general particulars as to the probable scope of 
the Exhibition and the extent of the buildings, of which we 
gave two general plans. During the interval immense strides 
have been made in all departments, and we may now give some 
general account of the present state and prospects of the Ex- 
hibition. 

The exterior of the main building presents an imposing 
and effective appearance. The general style is Byzantine or 
Moresque, and Mr, Sellars, the architect, and Messrs. Shaw and 
Son, the contractors, are to be congratulated on the rapid com- 
pletion of a structure which for novelty of design, substantial 
construction, and suitability for its intended purpose, compares 
favourably with those of recent Exhibitions, The principal 
front, with the grand entrance, faces north, and overlooks the 
West-end Park, the river Kelvin sweeping in a graceful curve to 
within about 100ft. of theentrance. Twohandsome wooden bridges 
span the river at this point, and afford convenient access to the 
buildings. The south entrance is in Sandyford-street; the 
eastern entrance, which communicates directly with the main 
avenue, in Grey-street; while goods entrances are provided in 
Sandyford-street and Dumbarton-road, which latter thorough- 
fare bounds the western end of the building. Good and com- 
prehensive views of the edifice, with its lofty dome, flanking 
towers, and numerous minarets, are obtained from the high 
portions of the West-end Park terraces, and from the rising 
ground in front of the University. Seen from these somewhat 
distant points, the general aspect of the building is decidedly 
pleasing, the warm colouring of the exterior bearing out the 
Eastern character of its architecture. From the streets bound- 
ing the other sides uf the building, however, the appearance is 
not so satisfactory, the nearness of the view preventing the eye 
from grasping the general effect, while the unavoidable rough- 
ness of detail becomes strikingly apparent. 

The interior arrangement is simple and easily understood. 
The main avenue, 60ft. wide and 43ft. high, extends from the 
eastern entrance in Grey-street to the western extremity of the 
building—a distance of about a quarter of a mile. This arcade 
divides the floor space longitudinally into two unequal divisions, 
the south and larger portion accommodating two rows of courts 
separated by a corridor running parallel to the main avenue ; 
while the north and smaller part has only one row of courts, 
extending back to the main wall of the building. The transept, 
of the same width as the avenue, passes from the north or grand 
entrance, under the dome, to the south entrance in Sandyford- 
street, approached from the interior by a broad flight of steps. 
The decorations of the main avenue and transept are of a 
highly ornate character—the prevailing tint being yellow, with 
the main beams picked out in scarlet. The side arches over 
the entrances to the various courts are of horseshoe outline, the 
spandrels being ornamented with arabesque patterns painted in 
scarlet on a yellow ground, and the spaces above the spring of 
the arches are filled with festoons of gaily coloured flags. The 
main architectural feature of the Exhibition is the central 
dome, rising at the junction of the main avenue and transept to 
a height of 160ft. ts interior is brilliantly decorated and gilded 
and the metal-covered exterior is surrounded by a balcony 
commanding a bird’seye view of the buildings, grounds, and 
surrounding neighbourhood. Access to the balcony is had by a 
stair constructed in one of the four massive brick towers which 
support the weighty structure. The other three towers are 
utilised for various purposes in connection with the Exhibition, 
¢.4., Post-office, Bank, &c. Close to the North-west tower are 
the Royal Reception-rooms, for the accommodation of the Prince 
and Princess of Wales at the opening ceremony, which are of 
course being furnished in the most superb style. 

Entering the Exhibition from Grey-street, the visitor finds 
himself in the grand hall, facing the main avenue. This hall is 
160ft. long by 100ft. wide, and is capable of seating between 
2000 and 3000 persons. It contains a fine organ built by Messrs. 
J. W. Walker and Sons, of London, in front of which is a plat- 
form to accommodate a chorus of about 400 persons, and in 
addition a movable platform for an orchestra of sixty per- 
formers. To the left of the hall is the fine arts section of the 
Exhibition, contained within strong brick walls and separated 
from the main building by fireproof doors, This section covers 
an areaof about 3200 square yards, and comprises ten galleries 
divided by strong partitions, and capable of isolation by fireproof 
doors. As a further precaution against fire the roof of this part 
of the building is constructed entirely of iron and glass, the 
roofing of the other areas being of corrugated iron sheeting 
resting on wooden purlins and principals. To the right of the 
grand hall are several courts devoted to women’s industries. 
Proceeding along the main avenue, courts for textile fabrics, for 
paper, printing, &c., on the right; and on the left for educa- 
tional and chemical exhibits are passed. Continuing west- 
ward under the dome, courts containing furniture and decora- 
tions, and the courts of the Indian section attract attention. 
On the left are the courts set aside for the exhibits of France, 
Austria, Japan, Ceylon, and other foreign countries ; while the 
centre of the main avenue accommodates many magnificent 
exhibits, conspicuous among which are the stands of the Fair- 
field Shipbuilding Company, a splendidly - fitted steamship 
saloon, with deck-house above, by Denny Brothers, and the 
fine terra-cotta structure erected by Messrs. Doulton and 
Company. The main avenue here terminates, and the west- 
ward continuation is devoted to steel and iron exhibits— 
the machinery annexe opening off this space to the right hand. 
Turning into the short corridor at the extremity of the main 
avenue, and passing eastward through the refreshment-room, the 
west corridor, with bicycle and tricycle exhibits, is entered. 
Continuing eastward, the courts devoted to heating and cvoking 
apparatus, food, &c., and agriculture, all on the right hand, 
engageattention. The transept or transverse avenue, containing 
exhibits of jewellery, is now crossed, and the east corridor con- 
taining road carriages is entered. Still proceeding eastward, 
mining and metallurgy, cutlery and ironmongery, civil engi- 
neering and architectural sections come in turn under observa- 
tion, after which the corridor leads into the art section. The 
courts on the north side of the corridor are continued through 
to the main avenue, and have already been alluded to as 
on the left hand during the passage westward along the main 
arcade. 

The interior of the building will be almost entirely illuminated 
by arc lamps of the Brush pattern; and over 400 of these 
lamps have now been in position for about two months. The 
art galleries will be lighted by about forty Thomson-Houston 
arc lights, and the refreshment-rooms by Messrs. King, Brown, 
and Co.’s incandescent lamps. In the grounds the Brush lamps 
will be generally used, fifteen masts 60ft. high being erected on 
both sides of the Kelvin for the outside illumination. The 
detached buildings scattered throughout the grounds will 
exhibit several different systems of lighting. The large dining: 
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rooms in the gardens, and one of the courts in the lighting 
section, have been fitted by Messrs. James Milne and Son, Glasgow, 
with Wenham gas lamps. The large tea-room near the grand 
stand, and the Indian tea-rooms, are to be lighted by the Defries 
Safety Oil Lamp Company, of London and Glasgow. A band- 
stand on the south bank of the Kelvin, the engine and dynamo- 
house in connection with the fairy fountain, and a court in the 
lighting section, will be lighted by Siemens gas lamps. A third 
court in the lighting section, a large band-stand on the north 
of the Kelvin, and the popular dining-rooms, will be lighted by 
gas Bower lamps. The two kiosks, situated one at each side of 
the main approach to the grand entrance and the fairy fountain, 
are to be illuminated by the Scottish Incandescent Gas-Light 
Company. There will thus, in addition to the very complete 
installation of Messrs. W. and J. Galloway and Sons in connec- 
tion with the fairy fountain, be three different systems of 
electric lighting, four systems of gas lighting, and one example 
of oil lamp illumination, simultaneously on view in the Exhibi- 
tion and grounds. This arrangement will afford a favourable 
opportunity of comparing the three great methods of artificial 
illumination—electricity, gas, and oil. 

The machinery annexe has been greatly extended beyond the 
original scheme, and now occupies a space of about 150,000 
square feet. The walls of this section are substantially built 
of brick, and the roof rests on heavy timbers, supported by 
built-up columns of railway iron, which also carry the main 
shafting for supplying power to the different machinery exhibits. 
A gallery 10ft. wide surrounds the entire court on three sides, 
from which the various machines and the dynamos in lighting 
section, adjuining the annexe, may be conveniently viewed. 
This gallery is further utilised for the display of mechanical 
exhibits, requiring only a limited width space. This section is 
traversed by an avenue 45ft. in width, which runs north and 
south from the goods entrance in Dumbarton-road, across the 
continuation of the main avenue devoted to steel and iron ex- 
hibits. The roof over this avenue is considerably higher than 
that over the rest, of the section, and is carried on special heavy 
cast iron columns. These columns also support the girders for 
a 20-ton rope travelling crane, which has already done much 
excellent work in moving and placing heavy incoming g 
This crane is an exhibit of Messrs. Geo. Russell and Company, 
of Motherwell, and is in all respects a thoroughly efficient 
machine. Each line of shafting in the annexe, for conveying 
the power to the various machines in motion, is driven by a 
separate engine exhibited by different firms, including Messrs. 
Robey and Co., Lincoln; the Westinghouse Automatic Engine 
Company; Messrs. J. Cochrane and Co., Barrhead; Messrs. 
Mirrlees, Watson, and Co.; and Messrs. Bennie and Co., Glasgow, 
aggregating about 350-horse power. This shafting, of steel, 
ranging up to 34in. diameter, has been fitted by Messrs. Keeson 
and Campbell, and Messrs. Watson, Laidlaw and Co., of Glasgow. 

On the western side of the machinery court is the dynamo 
shed, measuring 120ft. by 100ft. The dynamos are of three 
types—viz., Brush, Thompson-Houston and King, Brown and Co. 
The Brush installation is probably the largest this company has 
yet shown, the electricity being supplied by some twenty-five 
dynamos. The driving power for the latter is derived from 
several large engines, among which are a fine coupled horizontal 
engine, by Messrs. Robey and Cv., of Lincoln, and a coupled 
horizontal engine by Messrs. A. and W. Smith,Glasgow. Smaller 
engines by Robey and Co., and the Westinghouse Automatic 
Engine Company are employed for driving the Thompson- 
Houston and King and Brown and Company dynamos, in all 
about 1200 horse-power. The whole electric lighting installa- 
tion is practically in order, and only awaits the completion of the 
boiler setting. The boiler house adjoins the dynamo shed and 
contains a battery of nine Lancashire boilers, lent severally by 
Messrs. Penman and Company, William Wilson and Co., A. and 
W. Smith and Co., of Glasgow, Mr. George Sinclair, of Leith, 
and Messrs. Daniel Adamson and Co., of Manchester. It is 
expected that these boilers will be ready for steam in a few days 
at the latest. In addition to the extensive arc installation 
already mentioned, the Brush Company have arranged to supply 
a large tiumber of incandescent 17-candle power lamps for the 
convenience of stall-holders, the current being generated by two 
“ Victoria” dynamos of improved pattern. 

In the space alloted for the steel and iron exhibits several of 
the stands are in a forward condition, though at the time of 
writing none of them are completed. Notable in this section is 
the splendid trophy of the Steel Company of Scotland, showing 
specimens of Siemens steel in almost every possible shape and 
section. Next to it is the fine exhibit of Messrs. David Colville 
and Sons, of Motherwell, who show large Siemens plates, rolled 
bars, and hammered blooms. The Hadfield Steel Foundry 
Company, of Sheffield, show good examples of cast steel hydraulic 
cylinders and miscellaneous steel castings, including gearing and 
tramway wheels and crossings. Among the iron exhibits Messrs. 
Walter Macfarlane and Co. and the Sun Foundry Company show 
large and handsome stands of miscellaneous castings. 

While allusion has been made above to several of the firms 
who are exhibiting, it will be understood that nothing like full 
enumeration of either firms or exhibits can be attempted at this 
early stage. Speaking generally, if such an enumeration were 
possible, it would be found largely a repetition of the names of 
those firms who have been prominent as exhibitors in the inter- 
national displays held in this country and abroad within the 
last few years. Very probably, however, the completed Exhi- 
bition will reveal objects of novelty and importance not at 
present apparent, and opportunity enough will be afforded us of 
drawing attention to same when the Exhibition and its contents 
are in a thoroughly well-ordered and complete state. 

The portion of the Kelvin-grove Park embraced within the 
Exhibition boundaries extends to about sixty-six acres, and in- 
cludes the Kelvin-grove Museum, in which the jubilee presents 
of her Majesty the Queen are displayed. The grand entrance 
to the Exhibition commands a clear view of the grounds and 
the various erections thereon. Of these the Bishop’s Palace and 
the fairy fountain are certain to attract the lion’s share of 
attention. The fountain, which is situated in the line of the 
inain approach to the grand entrance, has been designed and 
entirely constructed by Messrs. Galloway and Sons, of Man- 
chester, and embodies several features suggested by their experi- 
ence with like fountains at the Colonial Exhibition of 1886, and 
at Manchester last year. The house containing the pumping- 
engines and dynamos for the electric lighting is situated on the 
opposite side of the Kelvin, the water pipes and the electric 
wires being carried across the river on a temporary wooden 
bridge. The pumps are capable of delivering 200,000 gallons of 
water per hour, and are provided with a double set of three- 
throw rams. They are coupled direct to one of Messrs. Gallo- 
way’s horizontal compound engines with high and low-pressure 
cylinders, 14in. and 24in. in diameter respectively, with a stroke 
ot 3ft. Two Siemens B 13 dynamos supply the electric current 
for the lights under the fountain jets. They are driven by an 
engine of similar size to the pumping-engine, but fitted with a 
different valve gear and running at a higher velocity. The steam 
for driving these engines is taken from the battery of boilers 





situated to the south-westof the machinery annexe. Thedistance 
is about 700ft.,and the pipes are carriedin an underground culvert 
large enough to permit of access for examinationand repairs. The 
monumental fountain erected by Messrs. Doulton to the north of 
the main building, some little distance to the east of the Indian 
Tea Room, is a remarkable erection in terra-cotta, probably never 
equalled for size and elaboration of treatment. A statue of the 
Queen surmounts the fountain, which has a total height of 46ft., 
the diameter of the lower basin being 70ft. A highly ornamental 
iron fountain now being erected in front of the Kelvin-grove 
Museum, by Messrs. McDowall, Steven, and Co., of Glasgow, is 
also worthy of notice. The wooden edifice called the Bishop's 
Palace situated on the same side of the river as the fairy fountain 
and directly opposite the Doulton fountain, is a representation 
of the ancient palace which formerly stood near the Cathedral 
of Glasgow at the head of High-street. The walls are coated 
and coloured with such exact semblance to time-worn masonry 
as to impart to the structure a highly realistic appearance. 
Its interior will be fitted with articles of great archwological 
interest, and especially with objects belonging to the times of 
the Stuarts. All the usual open-air attractions, including the 
now popular switch-back railway and a novel shooting gallery, 
will form features of attraction, while the Kelvin, with its fleet 
of electric and other launches for the conveyance uf passengers, 
its Venetian gondolas, and its model marine exhibits, cannot fail 
to prove a highly interesting addition to the usual stock attrac- 
tions. Taking into consideration the general excellence of the 
exhibitions, the completeness of the ,commissariat, and other 
arrangements for the comfort of visitors, the largeness of the 
population of the city and the surrounding district, and the 
immense scenic and historical interest of the adjacent country 
for tourists, it seems safe to predict for the Glasgow world’s 
show a measure of success at least equal to that of any of its 
predecessors, and the liberal arrangements made by the Scotch 
railway and steamboat companies will conduce not a little 
towards the securing of this desirable result. The arrangements 
for the opening of the Exhibition on the 8th of May by the 
Prince and Princess of Wales are now almost evmpleted, and 
the streets and buildings along the proposed processional route, 
and the city generally, are already—in anticipation of the event 
—assuming a brighter aspect than they generally wear. 








CATALOGUES. 





Sixce our last notice of engineering and manufacturing 
catalogues, given in our impression of the 25th November, 1887, 
we have received the following :— 

Railroads and Rolling Stock :—A catalogue giving cost of plant 
and material for portable light and main lines, to which is added 
a chapter on river steamers and light craft, and also dredging 
plant ; prepared by John Birch and Co., Liverpool:—This is a 
very nicely and very expensively got up catalogue, and it con- 
tains a great deal more than is suggested by the above title. 
The railways, for instance, include rope and cable railways and 
haulage systems, tramways, bridges and roofs, and all the miscel- 
laneous machinery and plant used for railways ; so that anyone 
may take this large catalogue of 232 pages and give an estimate 
for everything wanted for the railway from here to Tientsing. 
The descriptions are more complete than is usually considered 
necessary, and the illustrations include many excellent engrav- 
ings. The shiny paper used is expensive and not nice, and the 
colour used for printing, in semi-invisible characters, the name 
of the firm, gives every page a sviled appearance. A very useful 
catalogue. Name on back. 

Illustrated Catalogue of Emery Machines and Emery 
Wheels, by L. Sterne and Co., Glasgow. Photographs of L. 
Stern and Co.’s patent emery tool grinders :—The catologues 
are very small, as though made for the waistcoat pocket; but 
perhaps this is not intended, although no doubt everybody would 
have one in his pocket and emery machines in his shops if he 
knew all about emery-wheel work. We had two of the cata- 
logues ; but one got into the corner of a pocket and we have not 
been able to find it since. The photographsare nicely done; but 
mounted on folding leaves, after the manner of ‘‘ Twelve Views 
of Ougwephlat, price 1s.” 

Catologo Ilustrado de Maquinas y Calderas de Vapor, de 
Maquinas para Taileres de Construccion, Fundicione, &c.; de 
Maquinas para Trabajar la Madera ; de Gruas a Vapor, « Mano, 
Dragas, &c.; de Material para Minas y Contratistas; de Maquinas 
y Apparatos para la Agricultura; de Bombas Aparatos, Hidrauli- 
cos, &c., de Julius G. Neville and Co., Liverpool, Barcelona, and 
Madrid:—A comprehensive, well-executed catalogue in seven 
sections. 

Brass, engine, and boiler fittings. W. N. Baines, Rotherham. 

Illustrated Catalogue of mining machinery for gold, silver, 
and other ores. By Dingey and Son, Truro. 

Steam engines, machinery, &c., manufactured by R. Hornsby 
and Sons, Grantham:—Engines, portable and semi-portable, 
fixed, vertical, and winding; boilers, thrashing machinery, eleva- 
tors, centrifugal pumps, wood-working machines, straw choppers 
and trussers, mortar mills. A well-illustrated catalogue. 

Traction engines, portable engines, fixed engines, boilers, mills, 
pendulum leather roller, last turning machine, band and cir- 
cular saws, travelling bench, thrashing machine, and straw 
elevators. By W. Allchin, Northampton. 

Steam and water fittings, including pressure gauges, steam 
and water valves, safety and relief valves, sluice valves, fire 
fittings, fusible plugs, injectors, and feed pumps, steam traps, 
pyrometers, thermometers, &c., manufactured by W. H. Bailey 
and Co., Salford. 

Steam engine and boiler fittings, cocks, pumps, valves, and 
general brass work. By Thomas Noakes and Sons, Whitechapel. 

Steam, its generation and use, with catalogue of the manu- 
factures of the Babcock and Wilcox Company :—A beautifully 
executed catalogue, excellent engravings, nice paper, and descrip- 
tion written as though it were worth doing. Very nice except that 
the back is at one end instead of at one side, that is, the binding 
is along a short instead of a long edge. 

Steam fire engines, manual fire engines, fire mains; three 
catalogues bound in cne of the manufactures of Messrs. Merry- 
weather and Sons, London, and presenting every requisite for 
preventing and extinguishing fires. Name on back. 

Encyclopedia of well-sinking appliances, by The American 
Well Works, Aurora, Illinois :—A catalogue of 240 pages full of 
text and engravings, many of them sectional views with full 
description. Name on back. 

Hydraulic rams, steam engines, stamps, pumps, and pumping 
machinery and fittings, by Joseph Evans and Sons, Wolver- 
hampton :—An exceedingly nicely finished catalogue of every 
mentionable kind of pump and pump fitting. Name on back 
Well bound in leather and gilt edges, but the money spent on 
the two colour printing might usefully go in some cases to fuller 
description and more explanatory engravings. 

Richard Moreland and Son, London. Pumping machinery 
for water works, deep wells, sewage works, docks, irrigation 





contractors’ purposes, &c., and horizontal and vertical centri- 
fugal pumps, sluices,&c. This is a descriptive treatiseon pumping 
engines and machinery of this high class. It is illustrated with 
first-class engravings, described in most cases by extracts from 
the specifications from which the engines and pumps have heen 
made, It is well got up in every respect, and has the name on 
the back. 

The Machinery and Hardware Company, London. Annual 
export catalogue of machinery and hardwares by the principal 
makers in Great Britain. A large, fully-illustrated catalogue, 
with something of almost every kind of machinery, fittings, and 
apparatus. 

J. Bagshaw and Sons, Batley. Wrought iron pulleys, shaft- 
ing, and friction couplings and friction clutches. 

John Holroyd and Company, Manchester. New catalogue of 
engineers’ machine and other tools, of new and special designs, 
milling machines, lathe attachments, &c., illustrated by good 
engravings. 

Houghton Brown Brothers, Ball’s Pond. Steam engines, 
boilers, cranes, winches, mortar mills, wood-working machinery, 
J. Sagar and Company, Halifax. Wood-working machinery, 

Easton and Waldgrave, Taunton. Engines, saw benches, 
shafting, &c. 

John Bell and Sons, London, Engineers’ stores ; including 
hand and machine tools, engines and boilers, fittings and appa- 
ratus. 

Milwaukee Dust Collector Manufacturing Company. A well 
got-up catalogue, with excellent engravings of the Prinz dust 
collector and its applications. 

Abbott and Co., Newark-on-Trent. Vertical, marine, Cornish, 
locomotive and torpedo-boat bvilers, handy hoists and _tire- 
benders. Nicely got up, but wants name on back. 

W. Haughton and Co., Grimsby. Flour mill machinery, 

Clayton, Shuttleworth, aud Co., Lincoln. Portable, semi- 
portable, traction and fixed engines, boilers, thrashing and 
elevating machinery, power chaff cutters, mills, saw benches, 
centrifugal pumps and mortar mills. Well got up, and with 
name on back. 

Southgate Engineering Company, New Southgate. Steam 
pile-drivers, sawing-off apparatus, excavators, centrifugal pumps. 

Marshall, Sons, and Co., Gainsborough. Special catalogue of 
tea-preparing machinery, with steam engines and boilers. 

Marshall, Sons, and Co., Gainsborough, J/ndustrial section: 
Engines— portable, semi-portable, traction, fixed, horizontal and 
vertical, condensing; boilers, locomotive and vertical, and saw 
benches. Agricultural section: Road locomotives, portable and 
fixed engines, thrashing machinery, elevators and mills, Well 
got up catalogues. 

Gardner, Anderson, and Clarke, Tyne Works, Lambeth. 
Structural ironwork, beams, girders, roofs, bridges, columns, 
rolled joists, large folded sheet of sections and table card of 
sizes and strengths of rolled joists. 

Ashmore, Benson, Pease, and Co., Stockton-on-Tees. Gas- 
holders, scrubbers, condensers, purifiers, and all requirements for 
erecting and fitting-out gas works and gas supplies. Well got- 
up, with good engravings and photographs. 

W. H. Bailey and Co., Salford. Steam and water fittings of 
every kind. Pocket edition, type too small. 

Woodhouse and Rawson, Lonaon. Domestic electrical supplies. 

J. Tylor and Sons, London. Positive water-meters, bascule 
meters, and inferential meters. 

Ransomes, Sims, and Jeffries. Steam engines and machinery 
catalogue. Engineering section: Portable, traction, semi-port- 
able, fixed, horizontal and vertical engines and boilers, port- 
able pumping-engines, steam-power presses, centrifugal pumps, 
winding-engines and gear, locomotive, Cornish, Lancashire and 
vertical boilers, mills, circular saw benches and log frames. A 
well illustrated catalogue. 








Heavy DAMAGES FOR JNFRINGEMENT.—-The Supreme Court of 
the United States has just awarded KR. A. Tilghman, of Philadel- 
phia, Pa., 320,000 dols. damages for the infringement of his 
glycerine patent, deciding that an infringer who defies a patentee 
cannot, after legal defeat, escape by merely paying the licence fees 
which a licencee has paid. The licence fees would have amounted, 
without interest, to 35,000 dols., but the court awarded nearly ten 
times that amount as damages on the ground that an infringer is 
liable to account for all the savings and benefits derived from the 
wrongful use of the patent. Mr. Tilghman was once defeated in 
the Supreme Court by a vote of four to three. A new suit was 
brought and carried again tothe Supreme Court. That court then 
reversed its former decision by a unanimous vote, and awarded 
him the amount above named. 


AUTOMATIC SareTy RaILWay CoupLincs.—A_ paper was read 
before the Liverpool Polytechnic cana at the Royal Institution, 
on Monday week, on ‘‘Automatic Safety Railway Couplings,” by Mr. 
James W. Vickers. The serious defects of the present system of 
chain coupling were shown by diayrams and statistics, It was 
pointed out that until legislation enforced the adoption of some sys- 
tem of coupling more consonant with humanitarian principles, waste 
of lifeand injury to limb would continue. Mr. Vickers explained the 
coupling invented by Mr. Hill and developed by Mr. B, H. Thwaite, 
of Liverpool, which has been found by practical tests to fulfil the 
conditions of safety and efficiency. It was shown that the reduced 
loss by breakages of goods in transit following the application of 
safety railway couplings would alone justify the directors of railway 
companies in the expenditure necessary in the application. A 
discussion followed, in which the form of coupling shown was much 
appreciated. A vote of thanks was accorded to the author of the 
paper, which was illustrated by lantern views and diagrams and 
models, 


New Tramway Project FoR Paris.—This project is the work 
of M. Berlier, civil engineer, the father of the system of pneumatic 
transmission which is in use in certain quarters of Paris. It is 
only natural therefore that there should be some similarity between 
the two means of transport. For both the inventor employs a 
tube, but he does not push any further the assimilation of his in- 
vention. The new project is to be applied underground, and the 
inventor proposes to lay his tube six metres in diameter, without 
opening up the ground of the streets. The stations are to be as 
numerous as the demands require, and the carriages are to run as 
frequently as is necessary for public convenience. Electricity is to 
be used both for lighting and traction. There would therefore be 
no smoke or emanation to annoy the passengers. The whole con- 
sists of three lines, starting from the Place de la Concorde. The 
first is to run towards the Bois de Boulogne, by the Champs 
Elysée, the Place de l’Etoile, the Avenues Victor Hugo and 
Bugeaud ; the second towards the Bastille by the great Boulevards ; 
and the third by the Rue de Rivoli and the Boulevard Diderot. It 
is not known whether M. Constans will take part in the scheme, 
but the concession is asked for without any subsidy or guaranteed 
interests for a period of twenty-four years, The expense is esti- 
mated at 54,000,000f. for the total development of 16-060 kilos.— 
about ten miles—or 3,341,600f. per kilo. The Prefect of the 
Seine has asked for authority from the Municipal Council under 
the conditions of the law bearing on local railways of 1880, and it 
has just been sent back for examination to the third Commission of 
the said Council. This is the greater honour, the scheme being 
incomplete. A branch towards Charenton is wanting. 
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RAILWAY MATTERS. 
Ir is expected that the Railway and Canal Traffic Bill 


wil] be taken up in the House of Commons next week. 


Aw electric street railway was opened for business at 
Carbondale, Pennsylvania, on March 28th. The Sprague system is 
used, 

Since the 10th inst. four car trains have been run on 
the Brooklyn Bridge, with the headway between them shortened 
from 90 to 80 seconds, so as to increase the present capacity of 
12,000 passengers, or 120 cars per hour, to 16,000 passengers per 
hour. 

Tnx Kerry Post of the 18th inst. says:—This morning 
as the Lartigue railway train was nearing Ballybunion a guard, 
named Harnet, stretched himself out from his box, and his head 
coming against a post, presumably of the bascule crossings, he was 
killed instantly. 

Tur Swedish State Railways comprised at the end of 
1866, 2469 kilometres. The province of Jemtland has 359 kilo- 
metres, or 38°564 kilometres per 10,000 inhabitants; Skaraborg 
has 227 and 8956 kilometres per 10,000 population; the City and 
County of Stockholm has 130 and 3°566 kilometres per 10,000. 


A number of pin bridges of the Murphy Whipple type 
are being made from the designs of Sir Douglas Fox, M. Inst. C.E., 
for the South Indian Railway, by the Butterley Company, Derby. 
The Butterley Company has provided special appliances for the 
proper formation and accurate boring of the holes in the links at 


the assigned distances apart. 


Tue District Railway Company is publishing a very 
cheap and excellent guide to London, called the ‘‘ District Railway 
Guide to London.” It contains eleven coloured maps, mostly to a 
large scale, and numerous small plans in the text. An interesting 
account of London included within the very wide limits of the 
District Railway lines, and a great deal of useful information for 
the use of ieavelions and visitors, is included in the 147 pages of 
text. 


Tur Stoke-on-Trent Corporation have asked the Board 
of Trade to oppose the renewal of the local tram company’s licence 
on the pcrtc of the nuisance caused by the emission of steam and 
sulphurous fumes, and the company has retaliated this week by 
suddenly suspending traffic over the whole of their lines, As the 
company’s system traverses the Potteries from Coryton to Burslem, 
it is evident that this action is a serious stroke at the industrial 
energy of an important manufacturing area, Local opinion is that 
Parliament will not support the company in this novel method of 
resistance to the Corporation's edicts. 


Tue Birmingham Chamber of Commerce has been dis- 
cussing the Budget proposals and the Railway Rates Bill. Mr. 
k. P. Yates a a resolution against the wheel tax as an im- 
post detrimental to the industrial interests of the country. Mr. 
Hawkes expressed his approval of the tax upon champagne. It 
was Mr. Goschen’s glimmering of light. We bad, he said, 
£150,000,000 of foreign imports coming into this country free to 
compete with our own industries. It was from them that we 
should enlarge our revenue. The resolution was carried. It was 
also decided to forward a resolution to Parliament suggesting 
alterations for the benefit of traders in the Railway Rates Bill. 


Tue total number of persons killed and injured by the 
New York street railways, in the past two years, reaches an 
aggregate which makes a surprising contrast with the safety of 
travel by steam power, being as follows : 


1886, 1887. 
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The ratio of killed to injured, which is only one to five or six, is 
proof positive that only the more serious injuries are reported, 
since experience bas clearly shown that if all kinds of bodily 
injuries are called such, whether large or small, the proportion to 
deaths is much larger than that. The American Hngineering News 
says:—‘‘The population of New York City proper being about one- 
fiftieth of the whole population of the country, this proportion 
indicates that, if the whole population travelled by street cars as 
much as New Yorkers, there would be some 1150 people per annum 
killed by them, and some five or six times as many seriously 
injured, The total number of people killed by steam railways is 
considerably larger than this, but of passengers only—a ver 
different matter—not more than 1200 or 1300 per annum are xiled, 
a fact indicating rudely but clearly that the dangers of street car 
travel, which is ordinarily regarded as very safe, are not so vastly 
less than the dangers of ordinary railway travel, of which few are 
disposed to speak lightly.” 


Tue causes of the collisions on American lines during 
February, where given, were as follows :— 
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Tue following bridge accidents, more or less due to the 
floods, are given by the Hngineering News as the list for one week 
in the States:—Two bridges over the Medomack River, Maine, 
between Union and Washington, have been washed away ; a trestle 
on the New London Northern, at Palmer, Mass., was washed away 
and a railroad and a highway bridge at North Monson damaged. 
The Memorial Bridge at Concord, Mass., has been wrecked. The 
West Shore Bridge at Fort Hunter, N.Y., has been washed away, 
a loss of about 35,000 dols.; also a bridge on the Ontario and 
W estern at East Branch, N.Y.; also a railroad bridge at Cobleskill, 
N.Y. A bridge at Milford, Pa., was carried away by an ice gorge, 
March 22nd, and the toll-gate keeper and his wife were killed. 
The New York, Lake Erie, and Western Bridge over the Delaware 
at Mount Hope was washed away March 26th. Several Missouri 
Pacific bridges below Napton, Salins Co., have been washed away, 
and a bridge on the same road at Billingsville, Mo., has been 
damaged. About 50ft. of a trestle on the Nashville and Chat- 
tanooga, between Cowan and Sherwood, Tenn., were carried away 
March 26th. Several small bridges and trestles on the Louisville 
and Nashville have been wrecked or damaged. The ——_ 
and Missouri River Bridge over the Loup, on the Columbus line, 
has been partly destroyed, and the Northern Pacific bridge over 
the Rosebud, near Miles City, Mont., a: way under a freight 
train, having been weakened by the flood. In Texas a number of 
bridges and trestles have been damaged, and throughout New 
England many bridges have been washed away or wrecked, This 
is a big list for one week. 





NOTES AND MEMORANDA. 


In London 2579 births and 1552 deaths were registered 
during last week. Allowing for increase of population, the births 
were 247 and the deaths 221 below the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had been 19°4 and 20°6 in the two 
preceding weeks, declined last week to 18°9, and was lower than in 
any previous week of this year. 


In its ordinary condition, sulphur is one of the best 
insulators, 7.e., one of the worst conductors known. M. Duter, in 
some experiments at the Sorbonne Laboratory, has, however, shown 
that when raised to its boiling point—about 836 deg. F.—sulphur 
is capable of transmittlng an appreciable current of electricity. 
With electrodes of gold, connected to a battery of Leyden jars, a 
current was obtained having the mean value of ¢¢55 ampere. 


Tue authorities of Pekin have recently taken a census 
of the Celestial Empire. The figures returned by the village 
bailiffs make the population 319,383,500, which, with estimates 
relating to five provinces omitted, makes an aggregate of about 
392,000,000. ‘These figures are independent of the Corea, Thibet, 
and Kashgar. As the population of India exceeds 250,000,000, the 
Hindoos and Chinese constitute more than half the whole human 
race. 


In a recent number of the Comptes Rendus is a paper on 
“The Velocity of Sound,” by MM. J. Violle and Th. Vautier. From 
the experiments here described it is placed beyond doubt that the 
velocity of the sound wave diminishes with its intensity; also that 
the pitch of the sound has no influence whatever on the velocity of 
its propagation. The slight differences observed appear to be due 
solely to the different intensities of the sound wave in the respective 
cases, 


AccorDiNnG to the report of the census of Queensland, 
taken May 1, 1884, and recently issued, the total population, 
exclusive of the aborigines, was found to be 322,853 persons— 
190,344 males and 132,509 females—an increase of 109,328 persons 
over the returns of the previous census taken in 1881. This shows 
an increase of 51°20 per cent., or over 10 per cent. per annum. 
Included in the population were 10,500 Chinese, 10,165 Polynesians, 
and 1162 other aliens, The aborigines are estimated at 11,906. 


In the last issue of the Bulletin de la Société Belge 
@ Electriciens, M. Ernest Gérard has a note on tubular magnets. He 
points out that if a ring of soft iron of the same section as the 
magnet itself be laid on the top of the tube, so as to be in contact 
all around, it is held less firmly than is the case when it merely 
stands on edge, although in the lor case contact is made at only 
asingle point. M. Gérard thinks that this result can be explained 
by considering the distribution of the lines of force in the field. 


A paper describing photographic experiments on the 
penetration of light in the waters of the Lake of Geneva, by M. F. 
A. Forel, is given in a recent Comptes Rendus. Comparing his 
present researches with those of previous years, the author finds 
that for the chloride of silver the limits of absolute darkness range 
from 45 metres in July to110 in March; that the variations in these 
limits run parallel with those of the limits of visibility; and that 
the water of the lake is much more limpid in winter than in 
summer, the difference being mainly due to the greater abundance 
of organic matter held in suspension during the latter season. 


A nore in the Chronique Industrielle mentions some 
experiments made in the Champ-de-Mars to obtain the information 
necessary to proportion the foundations about to be built there. 
On a carefully levelled surface were placed four cast bases, each 
0°50m.—1°64ft.—square, located at the corners of a square of 
3°5m.—11‘48ft. Upon these bases a T-iron frame was placed 
and loaded with iron bars. Settlement commenced after twelve 
hours, under a load of 64,074 kilos.—141,282 lb. The load was 
then gradually increased until it reached 80,060 kilos. —176,376 lb. 
—and was then left for the night. In the morning a settlement 
of 0°26 m. to 0°29 m.—0°85ft. to 0°95ft. —was noted, and the load was 
increased to 93,400 kilos. —205,947 lb. The soil was considered 
capable of sustaining 60,000 kilos. per square metre—12,288 lb. 
per square foot. 


Ayn improved form of Jordan’s new pattern photo- 
graphic sunshine recorder has been made, the improvement con- 
sisting in using two semi-cylindrical or D-shaped boxes, one to con- 
tain the morning and the other the afternoon chart. An aperture 
for admitting the beam of sunlight is placed in the centre of the 
rectangular side of each box, so that the length of the beam within 
the chamber is the radius of the cylindrical surface on which it is 
projected, its path therefore follows a straight line on the chart at 
all seasons of the year. The semi-cylinders are placed with their 
faces at an angle of 60 deg. to each other. They are fixed on a flat 
triangular plate which is hinged toa suitable stand having levelling 
screws attached, and fitted with a graduated arc as a means of 
readily adjusting and fixing the cylinders to the proper vertical 
angle agreeing with the latitude of the station where used. 


At the last meeting of the Meteorological Society a 
paper was read ‘‘On the Meteorology of South-Eastern China in 
1886,” by Dr. W. Doberck, F.R. Met. Soc. This paper gives the 
results of observations made at the Custom Houses and lighthouses 
by officers of the Imperial Chinese Maritime Customs. In summer 
there is very little change of temperature with latitude. The 
temperature depends upon the distance from the nearest sea coast 
and is greatest at stations farthest inland. The highest mean 
temperature occurred in July and the lowest in January. The 
north-east monsoon blows from September to June and the south 
monsoon during July and August, the latter does not blow with half 
the force of the former. Rainfall is greatest in northern Formosa 
and least in northern China. Along the east coasts of Formosa 
and Luzon the winter is the wet season, while in China July seems 
to be the wettest month of the year. 


THE report on the composition and quality of the water 
supplied to London during the month ending March 31st, 1888, by 
Mr. William Crookes, F.R.S., Dr. William Odling, M.B., F.R.S., 
F.R.C.P., and Dr. C. Meymott Tidy, M.B., F.C.S., states that the 
maximum proportion of organic carbon present in any one sample 
of Thames-derived water examined during the past month was *193 
part in 100,000 parts of the water, equivalent to about ‘340 grain 
of organic matter per gallon, or to about the za, part of 1 per 
cent. During the past quarter of the year they examined 533 
samples of the water furnished by the London water companies 
taking their supply from the Thames and the Lea. The mean pro- 
portion of organic carbon —- in the Thames-derived samples 
examined was ‘157 part in 100,000 parts of the water, the three 
highest proportions being ‘188 part met with in a January sample, 
and ‘188 part and ‘193 part met with in two of the March samples. 


AccorDING to a recent digest of the statistics of the 
colony of Victoria, Mr. Hayter says that if the Australian continent 
where divided into 100 parts, Victoria would embrace three such 
parts, New South Wales 10, Queensland 23, South Australia 30, 
and Western Australia 34. The area of Australia, New Zealand, 
and Tasmania is 3,075,030 square miles, being 680,972 square miles 
less than that of all Europe, but 47,439 more than that of the 
United States. The Australasian colonies occupy three-eighths of the 
whole British dominions in area, but only an 80th of the popula- 
tion; but the area of Canada is slightly larger than that of Aus- 
tralasia. The population of the latter in 1886 was 3,427,877, and 
Mr. Hayter calculates that if the population goes on increasing as 
it has done in the last decade, the population in round numbers in 
the successive decades will be 1891, 3; 1911, 8; 1921, 11; 1931, 16; 
1941, 23; 1951, 32; 1961, 46; 1971, 66; 1981, 93 millions; while in 
2001 at the same rate it would be 189,269,663. 





MISCELLANEA, 


THE surveyor of Worthing has been requested by the 


Local Board to report on the best means of softening the town 
water. 


Wirn reference to a paragraph in this column of our 
impression of the 13th inst., Mr. R. Cail, of Newcastle, points out 
that H.M.S. Victoria is only 75ft. in width, while the distance 
between the piers of the swing bridge through which she passed is 
102ft. 


Tue Nicaragua Canal surveys are progressing very 
favourably. The American Engineering News reports that advices 
up to March 23rd indicate that most of the party are in good 
health, and that the question of labour supply will be a very much 
less serious one than at Panama. 


Wirn reference to Messrs, Gwynne’s letter of the 20th 
ult., on ‘‘ Land Reclamation in Egypt,” and the particulars we gave 
in our issue of the 29th ult. upon this subject, we have since had 
copies of cablegrams received from Alexandria on the 2lst and 
23rd inst., from which we learn that Aboukir was pumped dry in 
456 hours, with 135 tons of coal. The pumps lifted about 440 tons 
of water per minute. 


TE American Society of Mechanical Engineers meet 
for four days from the 8th to the 11th prox., and has on its pro- 
gramme twenty-six papers for reading in abstract and discussion. 
Subjects and queries will also be presented for topical discussion, 
so they mean to have a lively time. The papers are printed three 
weeks beforehand, and only a five minutes’ abstract read. No 
speaker is allowed more than five minutes at one time. 


On Wednesday a statue, which has been erected by public 
subscription, was unveiled at Dudley of the late Earl of Dudley, so 
well known as the largest collieryowner and one of the largest iron- 
masters of South Staffordshire. The Countess of Dudley performed 
the ceremony. The memorial, which is of marble, has been erected 
out of gratitude for the great benefits which the late Earl conferred 
_ the town. He is represented in his robes as a peer of the 
realm. 


Tue last steel arch of the new Manhattan Bridge over 
the Harlem River has been successfully completed. This arch, 
508ft. span, is directly over the river, so the centre segments were 
hoisted from floats moored below. The arms of each rib of the 
arch were raised a little before the key segments were introduced ; 
when these were in place and partially connected, the arms of the 
ribs were lowered, the connections completed, and the last arch 
settled into its place. 


Ow the 18th inst. there was in the Woodhead reser- 
voirs 178 days’ full supply of water for Manchester and the district. 
This is a larger stock than was in hand at the corresponding date 
of last year. There were 4,110,000,000 gallons in the reservoirs on 
the 16th, and 4,275,000,000 gallons on the 18th, so that 165,000,000 
gallons were impounded more than had been drawn off in the few 
days. Manchester is therefore beyond the reach of any danger 
for nearly six months to come, and the full supply will once 
more be given to the consumers. 


In answer to a question in the House on Monday last, 
on the Haulbowline Dockyard, Lord G. Hamilton said :—“ The ex- 
tension works at Haulbowline, with the exception of placing the 
caissons, being now practically completed, it has been necessary to 
discharge the greater number of the men employed upon them, 
such only being retained as are required to carry on the minor 
works mentioned at page 205 of the Navy Estimates, 1888-89. The 
placing of the caissons, which are shortly to be delivered, will com- 
plete the dock, which will be brought into use as circumstances 
require it.” 


Tue President of the Board of Trade has been solicited 
to receive a representative deputation of South Staffordshire manu- 
facturers to urge the consent of the Government to the proposal for 
the establishment of Canal Trusts, to which Municipal authorities 
and other public bodies may contribute out of the rates. It is 
desired that the deputation will represent the South Staffordshire 
Ironmasters’ and Coalmasters’ Association, the South Staffordshire 
and the Birmingham Freighters’ Association, the Wolverhampton 
Chambers of Commerce, &c. Sir Michael Hicks-Beach has not 
yet given definite consent to receive the traders, but little doubt is 
entertained that he will do so. 


On Wednesday, the 25th inst., Messrs. Russell and Co. 
launched from their Greenock yard a large screw steamer, built for a 
Liverpool firm. Her dimensions are: Length, 320ft.; breadth, 40ft. ; 
depth of hold, 27ft. 6in. The vessel is classed 100 Al at Lloyd’s, 
is built to the Admiralty requirements for a troopship. She hasa 
deadweight capacity of nearly 4200 tons. The engines, which will 
be supplied by Messrs. Dunsmuir and Jackson, of Glasgow, are of 
large size, having cylinders 24in., 39in., and 64in. diameter by 45in. 
stroke. There are two double-ended boilers of large size, each 
having six Brown’s patent furnaces. The construction of the vessel 
and her machinery has been superintended by Messrs. Flannery 
and Blakiston, of Liverpool. 


Tue Spanish correspondent of the Progres Militaire 
reports that General Pando, who has been experimenting for some 
time, has invented a new projectile, which will probably be applic- 
able to guns up to 24centimetres. The principle of the new shells 
depends upon the reaction of two substances, both liquid, or one 
liquid and the other solid; which, separated, are harmless, but 
which, being brought together by the shock of the projectile 
striking against any object, cause a violent explosion. Although 
General Pando keeps the nature of his explosives secret, several 
substances are known which act in the manner described, and this 

roperty has been made use of in the ‘‘land torpedoes” of the 
talians at Massowah, and in Hart’s patent explosive cartridges. 


THE certificates won by the students of the School of 
Practical Engineering were presented last Saturday by Mr. John 
Aird, Assoc. Inst. C.E., M.P. During his remarks he said he 
would like to see created at Sydenham, in association with the 
Crystal Palace, an international exhibition in 1890 or 1891. From 
the examiners’ report it appeared that in the first year’s course 
twenty-nine students were examined on ‘‘Steam,” and fifteen 
passed satisfactorily. Mr. R. Hodson, examiner in the mechanical 
engineering department, reported that most of the students’ work 
was exceedingly good. In the civil engineering department the 
examiner reported, ‘‘The students appear to have been taught in 
a thoroughly sound manner, and the progress made in the time at 
their disposal is very satisfactory, and reflects great credit upon 
the course of instruction.” 


On the 23rd inst. Messrs. Edward Withy and Co. launched 
the Grenville, a steel screw steamer, built for Messrs. J. Holman and 
Sons, London. The dimensions of the vessel are 260ft. by 35ft. by 
18ft., and sheis built throughout of Siemenssteel. The vessel hasa long 
raised quarterdeck, long bridge-house, and topgallantforecastle. The 
main bridge, quarter, and topgallant decks, skylights, bulwarks, 
rails, bulkheads, cargo battens, &c., are built of steel and ircn. 
The ship is constructed with a cellular double bottom—Withy and 
Sievewright’s patent—-all fore and aft, and is fitted with four steam 
winches, two donkey boilers, a patent windlass fitted on forecastle, 
hand and steam steering gear amidships, and patent screw standby 
gear aft. The accommodation for the engineers is fitted up in the 
bridge, and the crew and firemen are berthed under the topgallant 
forecastle. The steamer is rigged as a two-masted fore-and-aft 
schooner, with iron lower masts, and is built to the 100A1 class at 
Lloyd’s, under the personal superintendence of Captain Holman. 
She will be fitted with triple expansion engines by Messrs, Blair 
and Co., Stockton-on-Tees, 





310 THE ENGINEER. 








MOVING THE BRIGHTON BEACH HOT 


(For description see page 346.) 
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COMPOUND SELF-PROPELLING ENGINE. 
MR. T. COOPER, RYBURGH, ENGINEER 


(For description see page 345.) 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 





GRAPHIC EVALUATION OF THE STRESSES ON THE FLANGES 
OF LATTICE GIRDERS. 


Sir,—In your issue of March 16th you put before your readers a 
paper by Mr. William Robertson on the above subject, and as it 
appears to me that anyone trying to adopt Mr. Robertson’s method 
is liable to make one or two serious errors, I think it right in the 
interests of your younger readers that your attention should be 
called to them. Everyone who has had much to do with graphic 
statics in practice has, I suppose, certain modes of procedure, 
which to him appear the best and the most easy, so that I do not 
propose to criticise Mr. Robertson's own particular modus operandi. 
Anyone reading Mr. Robertson’s diagrams, apart from his figured 
results, would think that he wishes us to believe that the theoreti- 
cal stresses are identical in the top and bottom flanges of a simple 
lattice girder, such as is shown in Fig. 1 reproduced from page 1 
This, of course, is incorrect; as, to take an obvious case, the first 
bay of the lower flange next each abutment has no stress in it at all 
due to static loads on the girder, while that of the upper flange 
hasaconsiderable stress. Again, he would consider the stresses in 
the flanges of a lattice girder as decreasing or diminishing gradu- 
ally, and following the ordinates of a parabola. But how can this 
be ? what forces are there acting at points along each individual 
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bay to cause this gradual change of stress! There are none. 
Therefore the amount of stress must remain a constant quantity 
between each apex—that is to say, that the figure representing such 
stresses must be a stepped one, and not a parabola. 

I have shown in Fig. 2 what appears to me a correct diagram, 


taking Mr. Robertson’s value of bs From this it will be seen 


that the stresses in the top flange are represented by the stepped 
figure lying outside the parabola, while those of the lower flange 
are given by a stepped figure inside the parabola. A comparison 


Fic.2 


NNNWVY 14. 



























































_ wel ™ = j 
WN . WON ~™ ~~ } 
WORF . ¢ MOOT “A, 
Ve w NV ™ 
| . 
Wyss S YAS, 
NY” [TOP FLANCE s|° BoTTOM FUANCEN] ~“\ 
\” | | 34« Y 





between the two sets of stresses shows a very marked difference, 
and one which ought not to be overlooked. Of course, directly at 
the centre of the girder the amount of stress in the top and bottom 
flanges is the same; but the maximum stress in the lower flange 
exists only in the connection between the centre diagonals. It 
appears to me that the polar polygon is a far more useful con- 
struction than Mr. Robertson’s parabola for lattice girder work 
diagrams, in which variable loads can most readily be dealt with, 
reactions easily found, and the stresses in the diagonals computed 
if required. 

I fear I have already trespassed too much on your space, so will 
not pursue this subject further. Mr. Robertson, however, touches 


FIc.3 


the much vexed question of stresses in a girder of the Charing 
Cross type—Fig. 3. He says: ‘‘If we consider the verticals in this 
figure as dividing the load equally between the top and bottom 
flanges,” &c. Now I hope no one will act on this suppo- 
sition, as it is a most fallacious one, and one very far from 
the truth. In a compound structure such as this the elas- 
ticity of the metal comes into play as a factor, which com- 
pletely upsets any supposition of this kind. Anyone wishing 
to satisfy himself on this point has only to draw outa diagram 
representing three or four bays—disregarding for the moment the 
verticals—having the compression and tension members lengthened 
or shortened proportionately to their original length, as would be 
the case in a girder with a uniform unit stress, it will then be 
found that on inserting the verticals they must be alternately long 
and short, showing that in order to accommodate the other parts 
of the structure the verticals must be alternately in compression 
and tension. How then can those in tension take half a load from 
the top apex to a bottom one? Again, those in compression will 
probably take the whole load to the bottom apex, and soon. I 
consider that this form of girder—including counterbracing at the 
centre of girders—is essentially a bad construction, and one which 
should never be resorted to. 

In conclusion I trust you will forgive the somewhat unfavourable 
remarks which I have made on Mr. Robertson’s paper, feeling as I 
do the importance of the subject, and I hope Mr. Robertson will 
take them in the same friendly spirit with which they are tendered. 

5, Westminster-chambers, April 9th. WILFRID STOKEs. 

P.S.—If Mr. Robertson would favour your readers with some ex- 
planation in detail of the way he arrives at his results, I think it 
would be a valuable addition to his paper. 























STRESS IN SMALL ARMS. 


Sir,—Having expended some time in experimenting with vari- 
ous gunpowders of different chemical constitution and physical 
structure, I was struck with a remarkable fact, which might be 
made use of for alterations in the construction of small arms for 
sporting and perhaps for rifle small arms. 

In testing the strain upon the breech of the gun for sporting and 
rifle guns, I made use of a method which is well known. It con- 
sisted in firing cartridges in lead cylinders screwed into the base of 
a specially-constructed gun barrel, roughly illustrated in the 
accompanying diagram. The internal diameter of the lead 
cylinder used was equal to that of the gun barrel—the walls of the 
cylinders used measured about half an inch. The result of firing a 
cartridge in such a lead cylinder is the sudden expansion of this at 


the parts surrounding the powder-chamber, producing a bulge, 
whichis, however, confined entirely to the breech in the neigh- 
bourhood of the cartridge, and does not extend along the cylinder. 

It therefore follows that the construction of sporting guns and 
rifled small arms admits of considerable modification. It is well 
known that in the construction of these weapons the muzzle is 
made very strong. The need of such strength in the construction 


of the barrels of sporting guns, and perhaps rifles, is not con- 
firmed in considering experiments with lead cylinders. 

During a conversation on this topic with Mr, Harrison, a practi- 
cal gunmaker, who is in the habit of testing the strain provoked 
by various powders by means of crusher gauges, he stated that 
a sheet of tin foil would keep the gases in, so slight is the pressure 
Accordingly, 


on the muzzle of the small arm when a shot is fired. 
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using strong thick metal at the breech of the gun, the muzzle may 
be made of very different material to that now commonly em- 
ployed. The barrel could be made, beyond the breech, of a much 
cheaper metal; or it could be so constructed that it might be 
taken to pieces with great ease, or made to fold up without much 
elaborate arrangement for fastening the folded pieces; or it could 
be made, in the case of shot guns at least, of some very light hard 
metal, such as would be very convenient to soldiers or sportsmen, 
who might have to carry their guns long distances. So that the 
advantages of such an arrangement would consist in great strength 
combined with lightness, portability, and cheapness. 
9, Springtield-place, Bath, THomas G, Harr. 
April 10th. 





SOUTH KENSINGTON, 

Sir,—As a past student at South Kensington, who spent five 
years at the Science Schools, who has many happy memories con- 
nected with his student days, and who much values the instruc- 
tion he received, I may be allowed to say a few words in answer 
to ‘A. N.S. 5S.” and “X.” in your last issue. ‘X.” inquires 
what kind of research work is carried on at South Kensington, to 
which I would reply that research is only conducted to a limited 
extent in chemistry and astronomical physics, and to a still more 
limited extent in physics, and in metallurgy. Any other research 
work conducted there is on a trifling scale, and, despite the remarks 
of adverse critics, the whole system of research at South Ken- 
sington requires to be much extended. I am not aware what is 
the exact annual outlay on research, but it is certainly covered by 
a very few thousands of pounds, or about what a private gentle- 
man will spend on a pack of hounds, or much less than the cost of 
many a racing stable. ‘‘A. N.S.S.” states that his fellow-student 
has taken up research, and earns as much in a day of six hours as 

r ‘‘A, N. 8. S.” himself can earn at mechanical engineering in 
a week of fifty-four hours. I cannot think that “A. N.S. 8.” is 
right in this instance, for in my time no student who took up 
research work got more than twenty-one shillings per week, and 
even this small sum was reduced by payments for apparatus, &c, 
I trust it cannot be that ‘‘ A. N. 8. 8.” is only earning about three 
shillings and sixpence per week; and this is the only explanation I 
can offer, unless it be that his friend has obtained a teaching 
appointment during recent changes, and that he is not doing 
research after all. Of this I am sure, that several men of my own 
acquaintance have been working at research during the present 
year on an allowance of only twenty-one shillings per week during 
the time the school is open, and nothing during the long vacation. 

Possibly, Sir, you “il diow me briefly to tell my own story. My 
father was a business man of modest means in a provincial town, 
which was at the time unprovided with any adequate means of 
higher education. Owing to failing health my father was unable 
to atford me facilities which those in better circumstances would 
enjoy, and I began to earn my own living at the age of thirteen. 
For nearly four years, however, I regularly attended evening 
classes in connection with the Science and Art Department, ond 
after the first year, was able during subsequent sessions to provide 
myself with books by means of the Queen’s and other prizes I suc- 
ceeded in obtaining. In 1878 I gained a studentship at South 
Kensington, where I remained for five years, ultimately leaving 
with the Associateship of the Royal School of Mines, in the first 
class, and the De la Beche medal. For one session I worked in the 
Chemical Research Laboratory, and some of the results obtained 
were afterwards published in the ‘‘ Journal” of the Chemical Society. 
I may mention that during this period I received twenty-one 
shillings per week for the time I was actually required to be 
present, or rather over £40 per year. No student working in the 
research laboratory—or in any other part of the building, so far as 
that is concerned—received more; while some research students 
received nothing, and others even paid fees. Among the subjects 
investigated in my time were the malting of barley, action of 
poisons on bacteria, constitution of azo-colouring matters, analysis 
of air, and numerous branches of organic chemistry. 

I am informed that a very important investigation on the com- 
position of Indian bronzes is now being conducted at South Ken- 
sington, Since leaving the school I have obtained a teaching 
appointment, and the instruction in methods of research imparted 
at South Kensington has borne fruit in papers which have been 
pretty widely published in technical journals at home and abroad ; 
and have not been without important influence in certain branches 
of manufacture, 

My own story is but one of a number of similar cases, and I feel 
sure that where the work of South Kensington is best known, its 
value is most recognised. That some reforms are needed I grant, 
but I trust these may come more from the friendly action of those 
who have a sincere desire for the spread of education, than from 
the harsh clamour of unfriendly men. The details I have given 
will reveal my identity to many of my old student friends, but, 
under the circumstances, I prefer to subscribe myself 


April 23rd. GRATEFUL, 





Sir,—As an Associate of the Royal School of Mines, and as an 
ex-Government student, you may perhaps permit me to make a few 
remarks upon that institution. hile agreeing with you as to the 
incomplete nature of much of the instruction given there, I think 
the fault lies not in the prospectus, but in the unsatisfactory way 
in which it is carried out. Are the laboratories and appliances 
efficient ? I suppose they are among the best in the country, though 
much behind the American schools, notably in metallurgical fittings. 





Are the ayers competent? With two exceptions—which I 
should like to mention— it would not be easy to find a set of 


a 





gentlemen more representative of their respective subjects ; but 
| many of them do not really teach, and this in my opinion is the 
| main reason why the results are not comparable with the money 

spent. My experience is that the greater part of the teaching js 
| done by young teaching scholars—able, conscientious teachers ‘tor 
| the most part, but whose salaries are, I believe, about £50 per 
annum. As aninstrance, the British tax payer finds from Whitaker 
that the lecturer on astronomy in the Normal School of Science js 
paid £750 per annum, and he thinks what excellent instruction 
ought to be provided for that sum. As a matter of fact that 
gentleman delivers twelve lectures and the students see him no 
more. The money voted by Parliament for the instruction of 
students in astronomy is devoted to research work. We all know 
how admirable that work is, and that British Parliaments prefer 
voting money for war rather than for science. It has therefore to 
be obtained by artifice. While speaking of astronomy, I should 
like to refer to the observatory situate in the Exhibition grounds 
and fitted with costly instruments. Astronomy is a favourite study 
of mine, and I have spent hours with the telescope I made in the 
physical laboratory. Many a longing glance have I cast towards 
the large astronomical telescope, which can be seen from Exhibition. 
roud, but my experience of it was confined to one momentary 
glance at Saturn and another at the moon. I should like to dwe/] 
upon the grotesque nature of the teaching in one department of 
the school, but my letter is already too long. I have heard many 
bitter complaints from the earnest section of the students of the 
way in which they were left to shift for themselves, 

If you will permit me, I should like to publicly express my appre- 
ciation of the genuine teaching done by the geological staff and 
also by Mr. Wrigley—mathematics, The latter gentleman’s kind, 
courteous, patient instruction, in a subject distasteful to most, | 
shall never forget. 

Would “A, N.S. 5S.” tell us how many of the students he refers to 


were appointed upon their merits, and how many through the 
influence of powerful friends? A. R.S. M, 


London, April 25th. 





SINGLE v¥, COUPLED LOCOMOTIVES, 


Sir,—In reference to the question of single v. coupled locomo- 
tives it has occurred to me that it would be extremely interestiny 
if some of the railway companies would agree to exchange an 
engine or two for trial. Perhaps this is hardly “ within the range 
of practical politics,” but undoubtedly some would benefit by the 
experiment if it could be arranged, I need hardly say that the 
driver and stoker should accompany their own engine. 

I made a remark not long since to an official on the L. and S.W, 
Railway—who are aiming at somewhat higher speeds—that they 
would not be right till they had single engines, and was met, of 
course, by the reply that single engines were al! very well for fast 
traffic with light loads, but they would be no use for the heavy 
traffic of the South-Western. ; 

If I am not mistaken, a coupled South-Western engine took the 
prize at the Newcastle Exhibition, while a Great Northern single 
was passed over in silence. Now, it is my strong impression 
having travelled on both lines and noted speeds occasionally—that 
the latter engine would beat the other hollow on its own line; and 
that if the former had Great Northern work to do it would be 
literally ‘‘miles behind” its time. I refer, of course, to the express 
traffic. 

I will now just indicate what appear to me to be one or two 
serious defects. In coupled engines and in inside cylinder single 
engines the designers are driven to use bearings whose length is 
very small compared with the diameter. The new Midland engine, 
for example, has crank-pin bearings 7in. diameter, din, long ; which 
I submit, Sir, are very unsuitable for the heavy work they have to 
do. I donot know how long they wear, but it speaks exceedingly 
well for the metal and workmanship if they are not worn out or 
“cut” out in a very short time. The outside-cylinder coupled 
engines may have more suitable bearings; but in one I took notice 
of they were very short. In these engines two bearings have to be 
got into the space which in the single outside cylinder engines is 
available for the one. I am disposed to think, too, that the retard- 
ing influence of a huge coupling-rod flying up and down is under- 
estimated; and one cannot suppose that it conduces to steady 
running at any time, much less at high speeds. OBSCURUS. 

April 23rd. 





AIR PROPELLERS. 


Sir,—On the 20th inst. I witnessed an interesting experiment 
with air propellers, at Messrs, Aland’s Works, Commercial-road, 
Lambeth. 

A shaft was mounted with a propeller at each end. One was a 
Blackman, with eight blades 2ft. diameter; the other was one of 
Mr. Aland’s, with six curved blades, also 2ft. in diameter. The 
space between the propellers was 5ft., and the shaft had a central 
rigger, by which it was driven with a belt at 700 revolutions per 
minute. The propeller blades were set so as to drive the air out- 
wards, The speed of the currents of air was taken by one of 
Negretti and Zambra’s anemometers. 

As each propeller had a central boss, the speeds were taken at 
6in., 9in., and 104in. from the centre. The Blackman propeller 
gave an average speed of 1356ft. per minute, and Aland’s gave an 
average speed of Josette, per minute, the currents of air in both 
cases being parallel to the axis of rotation. 

Both propellers produced a certain amount of ‘‘suction” from 
the surrounding air towards the outer edges of the blades. The 
Blackman showed an inward draught of 500ft. per minute, close to 
the periphery, and at right angles to the axle, and the Aland pro- 
peller a similar inward draught of 1200ft. per minute. 

The induced centripetal draught is an interesting fact, and one 
that seems to deserve the attention of marine engineers, especially 
in relation to twin-screw propulsion. The pitch can, of course, be 
increased until this inward current vanishes; but whether this 
would have an economical result is an interesting question. 

As both the air propellers were fixed on one shaft, I was unable 
to ascertain the share of power which each absorbed, but I hope 
soon to test this question, and thus ascertain the relative economic 
values of these and other forms of propellers. 

Quality-court, Chancery-lane, 

April 23rd. 


THomas Moy. 





BOILER EXPLOSIONS, 


Sm,—It is probable that many who have considered the subject 
of boiler explosions will endorse the opinion expressed in your 
article last week, that in such cases the onus ndi should be 
put on the owner of the boiler, instead of on those who suffer by 
its explosion ; and those who are acquainted with the provisions of 
the Boiler Explosions Act are inclined to ask why such a course has 
not been taken before now. Sir Michael Hicks Beach may say that 
the inspectors of the Board of Trade have not been warranted in 
recommending a prosecution under the criminal law; but have 
there not been at least a few instances in which a formal investiga- 
tion, such as is provided for under Clause 6 of the Boiler Explosions 
Act, might have been held with advantage? Up to the present 
time there have been upwards of 250 preliminary inquiries, but 
only one formal investigation, held under this Act. e formal 
investigation was instituted in a case where there seemed a chance 
of holding an insurance company in some —_ responsible ; but, 
although several months have elapsed. since the explosion occurred, 
no report upon it has yet been issued. If this is all that is to be 
achieved by giving the Board of Trade such extraordinary powers 
as are granted by the Boiler Explosions Act, Parliament ought 
surely to hesitate before intrusting it with further control in such 
matters; and it is to be hoped that when Mr. Provand brings for- 
ward his Bill, he will take care to protect the community from the 
useless—not to say, baneful—interference of that department. 

April 25th. FLUES, 


(For continuation of Letters see page 346.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—ASHER and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gero._p and Co., Booksellers. 

LEIPSIC.—A. TWIETMEYER, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beeknuan-street. 











PUBLISHER’ § NOTICE. 


*,* With this week's number is issued as a Supplement a Two-page 
* Engraving of a Twenty-five Ton Iron Ore Wagon for the Swedish 
and Norwegian Railway. Every copy as issued by the Publisher 
contains this Supplement, and subscribers are requested to notify 
the fact should they not receive it, 
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TO CORRESPONDENTS. 


Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 
*," In order to avoid trouble and conjusion, we find it necessary to mform 


correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communwations which do not comply 
with these instructions. 

KINGHORN VALVEs.— We have not the name of the maker of these valves. 

8. R.—(1) Four or five years. (2) From £25 to £700. (3) Mechanical engr- 
neering. 4) That branch of mechanical engineering is most flourishing in 
which the most ingenious, active, and enterprising men, with plenty of 
capital, are employed. 


ENAMELLING FURNACES. 
(To the Editor of The Engineer.) 
Sin,—Will any reader kindly tell me where I can get gas-fired 
enamelling furnaces? P. J. B. 
London, April 23rd. 


STONE DRESSING MACHINERY. 
(To the Editor of The Engineer. ) 
$1r,—Will you kindly allew me to inquire in your journal for the names 
of makers of stone-dressing machinery ? 8. D. M. 
Treharris, April 23rd. 


UNTINNING SCRAP IRON, 
(To the Editor of The Engineer.) 

Sir,—I have purchased a large quantity of cast iron scrap which has 
tin on it, or a mixture of tin and lead. This ruins the castings made 
from the scrap. How can I get the tin off cheaply? I have tried melting 
it off, but the coating is far too thin and adherent. STANNUM. 

Birmingham, April 18th. 


THE PARKS GOLD AND SILVER SMELTING COMPANY. 
(To the Editor of The Engineer.) 

Sir,—In Tue ENGINEER, vol, lxiv., p. 543, there was a very interesting 
account of Alex. Parks’ patent smelting process, which was being intro- 
duced by him under the style of Parks Gold and Silver Ore Smelting 
Company, which is said to recover 90 per cent. of all ores at very small 
cost. We should feel exceedingly obliged if any aemeed could let us have the 
address of this firm. . B. O. anv Co. 

Westminster, April 25th. 
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MEETINGS NEXT WEEE. 


Tae Institution or Civit ENGincerRs.—Tuesday, o> 1st, at 8 p.m.: 
Ordinary meeting. Paper to be further discussed :—‘‘ The Distribution 
of Hydraulic Power in London,” by Mr. E. B. Ellington M. Inst. C.E. 
At this meeting the monthly ballot for members will take place. 


InsTITUTION OF MECHANICAL EnGInEERS.—Thursday evening, May 3rd, 
and Friday afternoon, May 4th, ordinary general meeting, at 25, Great 
George-street, Westminster, by permission of the Council of the Institu- 
tion of Civil’ Engineers. Papers to be read:—‘ Third Report of the 
Research Committee on Friction: Experiments on the Friction of a 
Collar Bearing.” ‘* Description of the Emery Testing Machine,” by Mr. 
Henry R. Towne, of Stamford, Connecticut, U.S A. “Supplementary 
Paper on the Use of Petroleum Refuse as Fuel in Locomotive Engines.” 
by Mr. Thomas Urquhart, locomotive superintendent, Grazi and Tsaritsin 
Railway, South East Russia, 

Roya InstiruTion.—To-morrow (Saturday), at 3 p.m.: ‘‘The Later 
Works of Richard Wagner"—with vocal and instrumental illustrations— 
by Carl Armbruster. Tuesday, May Ist, at 1.30 p.m.: Annual meeting. 
At 3p.m., ‘The Plant in the War of Nature,” by Mr. Walter Gardiner, 
M.A. Thursday, May 8rd, at 3 p.m.: ‘‘ The Chemical Arts,” by Professor 
Dewar, F.R.S._ Friday, May 4th, at 9p m.: ‘*The a Armada: a 
Tercentenary Retrospect,” by Mr. J. K. Laughton, M.A., 


Society or Arts.—Monday, April 30th, at 8 p.m. jac lectures. 
** Decoration,” by Mr. G. Aitchison, A.R.A. Lecture i —Efforts of the 
Society of Arts to encourage decoration—Painting and sculpture the 
highest form of decoration—Definition—Impediments to external decora- 
tion in London—Cultivation of beauty—Colour—Want of decoration in 
our public and private buildings— Discouragement—Value of old work— 
Eastern superiority in colour. Wednesday, May 2nd, at 8 p.m.: Ordinary 
meeting. ‘‘ Drawing, a Means of Education,” by Mr. T. R. Ablett; Sir 
George Birdwood, M.D., K.C.1.E., C.S.I., in the chair. Friday, May 4th, 
at 8 p.m.: Indian Section. “The Injurious Effects of Canal Irrigation on 
the Health of the Population of the Punjab,” by Surgeon-General H. W. 
Bellew, C.S.1., C.1.E.; Sir Joseph Fayrer, K.C.S8.L., will preside. 

CuemicaL Society.—Thursday, May 3rd, at 8 p.m.: ‘The Determina- 
tion of the Molecular Weights of the Carbohydrates,” by Mr. Horace T. 
Brown and Mr. G. H. Morris, Ph. ‘The Action of Heat on the Salts 
of Tetramethylammonium,” by Mr. N. Collie and Dr. Lawson. ‘The 
— of Heat on the Salts of Tetramethylphosphonium,” by Mr. N. 
ollie. 

Royat Unitep Service Institution.—Friday, May 4th, at 3 p.m.: 
“ Horse Artillery,” by Captain M. Robertson, R.H.A. 





DEATH. 


On the 19th inst., at 19, Ashley-place, Victoria-street, 8.W., THomas 
Russe.t Crampton, M. Inst. C.E., a,ed seventy-one. 
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THE DEVELOPMENT OF OUR FLEET. 


Sir Spencer Rosrnsoy, in his paper at the United Ser- 
vice Institution, has raised the same question that decided 
Lord Charles Beresford in his recent retirement from the 
Admiralty. Both officers consider that the chief evil in 
the present system is that this country has always a 
civilian First Lord standing as the medium between 
Parliament and the naval and other professional men at 
the Admiralty. The question is one that must sooner or 
later, we think, be shaped somewhat in the manner 
suggested by both these officers. Sir Spencer Robinson 
says that members of Parliament have a confused, dreary 
volume of estimates explained to them by a man who, 
however good a politician he may be, cannot have a 
sufficient knowledge of the matter with which he deals. 
Most of us have experienced the ordeal of listening to a 
man trying to explain what he does not understand. 
Happy those among us who do not know the sense of 
shame and embarrassment felt in attempting the task our- 
selves—in fact the repetition, on a large scale, of what we 
must all have known in saying lessons at school. The 
First Lord, according to Sir Spencer Robinson, must 
either be a hardened offender, or else he must surely 
hail any scheme to deliver him from his task; especially 
after there has been such very plain speaking on the sub- 
ject. Sir Spencer tells us that the Navy has appeared to be 
alwaysbehaving like “Oliver asking for more.” SirSpencer 
says that all who understand the matter know that “the 
Navy is not in the position of Oliver, but has great need 
for her demand.” We may notice, by the way, that Sir 
Spencer is not so well up in “Oliver Twist” as he is in 
naval matters, or he would remember that poor Oliver 
and his companions were half-starved, and that it was 
only Mr. Bumble and the ignorant authorities who were 
shocked by his demand. A more faithful recollection of 
Dickens’s works might have suggested that the Navy 
really was in Oliver's position, and an unpleasant parallel 
—_ have been drawn between members of Parliament 

the parochial authorities and Oliver Twist. To come, 
however, to business. 

The scheme suggested is that the head of each depart- 
ment in the Admiralty should make separate reports to 
the First Lord—that is, the First Naval Lord, the Con- 
troller, and the Financial Secretary should respectively 
send in a report to the First Lord, who, after going 
or these reports and agreeing as to their acceptance, 
should then frame his own report on the whole. Thus 
the House would be in possession of the actual pro- 
fessional opinion of the experts—opinions which no doubt 
they might have modified on private discussion with the 
First Lord, but such as they are prepared to stake their 
professional reputation on. If the divergence of views 

etween the First Lord and a subordinate head as to what 
is to be said is too great to admit of a harmonious and 
practical scheme being put forward by the First Lord, 
the subordinate must resign, the reason for his doing so 
being recorded. 

As we have said, to something of this kind we must 
come sooner or later; and we hope it will be as soon as 
practicable. Moreover, we think that the principle indi- 
cated ought to be applied in a way not actually suggested 
by Sir Spencer tine, ae 4 perhaps he means it, 
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We must remember that there are very special branches of 
science on which neither naval officers nor ordinary civilians 
are competent to give professional opinions, questions of 
construction involving a special branch of mathematics, 
and a technical knowledge of engines, and of strength and 


behaviour of materials, such as steel and the like. we 
think then that theController ought to deal with theSu 
intendent of Construction in the same way that the iret 


Lord deals with the First Naval Lord—that is, that we 
should have the opportunity of obtaining any views that 
the Superintendent of Construction may feel right to 
express. Doubtless this principle might be pressed too 
far; but we take the Construction Department as neces- 
sarily involving important technical knowledge that 
cannot be transmitted through a lay source. The Super- 
intendent of Construction is frequently attacked in the 
press. It is not fair to call upon him to write to the 
papers. On the present system he retains an atti- 
tude of silence, which some may argue is the most 
dignified and desirable course; but we consider in any 
plain matter of business, a really efficient explanation 
is a much more satisfactory thing to offer to the country 
than the spectacle of dignified silence, which may mean— 
and is often believed to meau—dignified incompetence. 
Sydney Smith defined gravity or solemnity asa “myste- 
rious carriage of the body to conceal the defects of the 
mind.” Dignified silence is often regarded in much the 
same light. We do not want to dwell on this point more 
than necessary, but we may give an illustration of the 
importance of it. Captain FitzGerald has called attention 
to the startling fact that we are building only five 19-knot 
cruisers, while the French are building fifteen. As we 
have often before said, we are most anxious to press upon 
the public that our national existence is in jeopardy owing 
to the fact that our trade could not be protected in time 
of war. At the same time, the very fact that we are 
dealing with this most serious reality makes us believe 
that it is wecessary not to overstate the case in 
any respect, if only for fear of some contention being 
met, and the impression produced that the whole question 
may be similarly dealt with. Here is a case in point. 
Captain FitzGerald quotes correctly from Lord Brassey’s 
tables, but nevertheless the case is not at all as this 
isolated fact would make it appear. The French have a 
habit of starting a number of ships altogether, and of 
occupying many years in building them. By this means 
they have at times the appearance of making much larger 
additions to their navy than ourselves, because we have 
latterly followed the plan of commencing few vessels 
at atime and rapidly finishing them. This surely is a 
much sounder method, although at any given date we 
have fewer vessels building. Thus, not only we believe 
will our five cruisers be finished long before five of 
the French fifteen, but a succession of still faster and 
further improved types will also be well in hand. 
Thus, we have now the Blenheim and the Blake, of 22 knots 
instead of 19 knots, and we have the Bellona type of 19°5 
knots. The same principle applies to the armour-clads. 
We finish in three years vessels to which the French devote 
eight. This explanation, fully worked out in detail, we 
believe completely disposes of all idea of French superiority 
in swift cruisers at any present or future date. To the 
uninitiated the sum of money voted for building in 
England and France is a safer guide than comparisons of 
numbers of ships, unless very ‘fully and carefully made, 
and based on complete information. 

To return, however, to the general question, we believe 
that actual harm would be done by such an explanation 
as we have attempted to indicate above, if we did not in 
the same breath record most strongly our conviction that 
the general position taken by Captain FitzGerald, as well 
as by Sir Spencer Robinson, Sir Thomas Sy monds and 
other critics, is correct so far as the absolute necessity for 
increasing our Navy and providing for the safety of our 
trade is concerned. When France “possessed a Navy half 
the power of our own, she was able nearly to destroy our 
merchant ships, taking prizes in hundreds. What might 
she not do with a fleet much more nearly approaching our 
own in power, now that we depend on our merchant ships 
for our actual food and for the barest necessaries of life ? 
If we do not apprehend our weakness, other nations do 
so. Russia at once began to build ships to prey on our 
commerce when war last threatened. Our Navy, then, 
requires the most serious attention, especially with a view 
to the protection of our commerce, for on it depends our 
existence; and as Sir Spencer Robinson, as well as Lord 
Charles Beresford has pointed out, it is high time that tothis 
end we should have, first, intelligible estimates; secondly, 
professional opinions properly expressed, and not filtered 
through lay sources; and lastly, following from this, 
direct individual responsibility instead of official mysti- 
fication. 


VERTICAL BOILERS. 


Wiruin the last ten or twelve years the vertical boiler 
has undergone remarkable development; probably no 
form of steam generator has been so much and so variously 
changed in construction. The Cornish and Lancashire 
boiler are in all their essentials just what they were 
thirty years ago. The locomotive boiler is very nearly as 
it left Stephenson’s hands half a century since. The 
marine boiler is only the old-fashioned tubular box boiler 
made cylindrical to stand a higher pressure. But the 
varieties of the vertical boiler seem to be almost endless. 
The small ground space which it occupies, its compara- 
tively low price, and the ease with which it adapts itself 
to all sorts of conditions of use, varieties of fuel, pres- 
sures, quantities of water, and of environment, insure its 
popularity. Most of these qualities it possessed from the 
first. It had, however, a great defect. It was not 
economical, and all the changes which have been made in 
its construction have been intended to overcome this 
serious defect, and with such success that the vertical 
boiler of the present day deserves to takerank with the most 
economical steam generators in existence. There are 
certain conditions of economy which are sometimes over- 
looked, and which it is worth while to indicate here, and 
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these conditions can always be obtained in the vertical 
boiler by those who understand what they are about. 

An object of a boiler is to transfer heat from fuel to 
water. The heat is available in two ways. We can 
absorb radiant heat and we can take up heat by direct 
contact. Fire-boxes owe much of their efticiency to the 
first; the tube or flue surface deals principally with the 
last. The fire-box or its equivalent is a constant quantity 
in all boilers, and little need be said about radiant heat in 
a well-constructed vertical boiler. The difference between 
a bad boiler and a good boiler of any kind lies in the 
arrangement of that portion of the heating surface with 
which the escaping products of combustion come in con- 
tact. The heating surface should be so arranged either 
that the hot gases shall be split up into very thin 
streams, or else that they shall impinge at right angles 
on the heating surface of the boiler. The rapidity with 
which a thin stream of hot gas can lose heat cannot be 
realised by those who have not tried the experiment. 
We have found that a sheet flue, made of thin metal, 
jin. wide and Gin. long, traversed horizontally by the 
products of combustion from a powerful Bunsen gas 
flame, will cool down these products to a temperature 
only a few degrees above that of the water through which 
the flue passed. By doubling the width of the fine, its 
length required to be augmented nearly fourfold to 
obtain the same result. If a perfectly clean, smokeless 
fuel was available, boilers of very small size, but of great 
power and high economy, could be made on the sheet flue 
system, the flues being prevented from collapsing by pass- 
ing square rods of iron down them to keep the sides 
asunder. But failing the necessary fuel, such a system 
of construction is impracticable, because the extremely 
narrow passages would quickly be choked up, and the 
draught would be ruined. A similar objection applies to 
the use of very small tubes, and this is the reason that 
such tubes cannot be used in marine boilers, which have to 
remain understeam forcomparatively longintervals without 
sweeping. Nodifticulty of this kind is met with, however, 
in so constructing boilers that the hot gases shall impinge 
directly on the surface to be heated. Thus, in the loco- 
motive boiler the flame is driven directly against the tube 
plate, and experiment has shown that the tube plate and 
the first Gin. of the tubes produce about as much steam as 
all the rest of the heating surfaces put together. If we 
take a tube, say, lft. in diameter and 10ft. long, put it 
vertically as a flue over a furnace and surround it and 
the furnace with water, we shall have a very wasteful 
arrangement—the greater portion of the heat, to use a 
popular phrase, going up the chimney. If, now, we take 
the same tube and put three or four elbows in it, which 
will bend and twist the hot gases about, although we in 
no way augment the quantity of heating surface we shall 
have a comparatively economical boiler. It will be found 
that the latter system is being fully carried out in many 
of the vertical boilers now in the market, the products 
of combustion instead of finding their way straight to 
the chimney, being battled, and bent, and deflected in 
various ways. 

Much of the improvement effected in the vertical 
boiler of late is due to the use of mild steel and facilities 
for construction which did not exist a few years ago. If 
any of our readers will turn to the illustrations which 
have appeared in our paper from time to time, they will 
find ample evidence of the truth of this. Messrs. 
Cochran, of Birkenhead, were among the first to avail 
themselves of modern facilities some ten years ago. 
Their vertical boilers consist, as is well-known, of a 
cylindrical shell, in the lower part of which is placed a 
fire-box somewhat like a deep basin inverted, and con- 
nected by a neck with a combustion chamber at one side 
of the boiler, which is in turn connected with a smoke- 
box at the other side by horizontal tubes. The furnace is 
stamped into shape out of one piece of mild steel, and the 
neck is welded in. Twenty years ago, or even 
less, this method of construction could not have 
been adopted, because the requisite plant did not exist. 
Nor, we may add, could the requisite material be had at 
a sufficiently moderate price. The Cochran boiler is a 
good example of the process of breaking up and deflecting 
the products of combustion. A more modern and much 
more remarkable example of what can be done in the 
neyo day by machinery in the boiler shop is supplied 

y the “Essex” boiler of Messrs. Davey, Paxman, and 
Co. In this a stamped or welded furnace is connected by 
a welded neck with a combustion chamber of complex 
form, which is stamped out of steel by hydraulic power. 
At the other side of the boiler is a precisely similar 
smoke-box, and the smoke-box and combustion chamber 
are united by curved fiue tubes. An illustration of this 
boiler will be found in our impression for 9th December, 
1877. Thefirm isnow making Essex boilers of very consider- 
able dimensions, and the stampings are so large and 
heavy, to stand high pressures, that very powerful 
machinery and dies are necessary to produce them. This 
is a very excellent simple boiler, but it certainly could not 
be made without the aid of stamping machinery; and there 
is reason to believe that as the use of such machinery 
becomes better understood it will be much more exten- 
sively used. It is by no means impossible indeed that the 
fire-boxes of portable engines may be made wholly by 
stamping out of the solid plate. Messrs. Garrett, of 
Saxmundham, were, we believe, the first in this country to 
apply Piedbeeuf’s system in the construction of boilers; 
but many of the principal firms now use it with complete 
success, scarcely ever turning out a waster. 

Returning to the designs of vertical boilers, we have 
yet to insist on the necessity for two special qualifications. 

ne first is, that the flues, or other contrivances for the 
escape of the products of combustion, shall be easily 
cleaned. When it is necessary to unscrew bolts, or take 
down a chimney to get at places where soot can accumu- 
late, there is a radical defect in the construction of the 
boiler, and all the goo] qualities it may will not 
render it popular. The other essential is that the boiler 
ean be readily repaired, and that any worn part can be 
readily replaced, If a tube is split, it can, in most cases, 





be plugged for the time being, and readily replaced sub- 
sequently. But boilers have been put on the market 
which it was practically impossible to repair, and it is 
not remarkable that both the makers and purchasers 
were disappointed with the results in the long run. 





BIRMINGHAM AND CANAL COMMUNICATION, 


Ir is not at all unnatural that the people of Birmingham, 
seeing how near Manchester is to having direct access to the 
sea by means of the new canal, should feel that their less 
ambitious canal facility projects ought to be realised. Various 
methods of attaining this have been suggested from time to 
time, but so far no result has ensued. The Town Couucil, how- 
ever, have by no means abandoned the idea, and they have 
recently brought the subject definitely before the Government 
by a deputation to Sir Michael Hicks Beach at the Board of 
Trade. Mr. Chamberlain explained the disadvantage at which 
Birmingham was placed through being so far from the sea, and 
referring to the schemes suggested, he stated that even if the 
construction of a new canal should promise to be a paying 
venture, it was doubtful whether at the present time the 
necessary money could be raised by private subscriptions ; and 
further that a private company would almost inevitably be 
swallowed up by the railway companies, and so competition 
would be destroyed. Under these circumstances the Corporation 
asked the Government to empower them, either by clauses in the 
Rates and Traffic Bill, or by a separate Bill, to contribute money 
to canal undertakings in order to secure an interest in them. 
The Mayor explained that a Committee appointed to consider 
the question had recommended the course now taken, and Mr. 
Councillor Morris, the chairman of that Committee, pointed out 
that Birmingham and its district were suffering severely from 
the excessive railway rates. These were not only excessive but 
inequitable; and the town being more than a hundred miles 
from the sea, sustained more injury than any other large manu- 
facturing town in the kingdom. As an example of this, he 
mentioned that such goods as castings, girders, iron — nails, 
hurdles, fencing, and wire, in which Birmingham had to com- 
pete with continen.al makers, were carried frum Liége to 
Antwerp, a distance about equal to that between Bir- 
mingham and Liverpool, for 2s. a ton, while the lowest 
rate in England was 10s.a ton. The large Belgian manufac- 
turers could get iron ore and zine from Spain to their works in 
one bottom ; and Birmingham manufacturers could profitably 
use Spanish ore if they had like facilities, but to have to trans- 
ship into small barges at Swansea was prohibitory. From 
such causes the iron trade had been gradually leaving the South 
Staffordshire district during the last thirty years, there being 
now only about thirty blast furnaces at work, as against 150 
in 1857. Other industries had suffered in the same way, and in 
North Warwickshire there was a large quantity of excellent 
coal which could not be got to London for the same reason, 
But if a proper canal system existed, there would be a con- 
siderable reduction in rates, and every reduction of 1s. a ton 
would save Birmingham £50000 a year, and at the same 
time greatly expand the trade. For all these reasons three courses 
were suggested—to enable certain towns to borrow money at a 
low rate of interest for the inyprovement of harbours in reference 
to canal communication ; to enable Corporations to grant a sub- 
sidy in aid of the construction of canals for a certain number of 
years: or to authorise Corporations to guarantee a minimum 
rate of interest to some such undertaking. Sir Michael Hicks- 
Beach asked for something more definite as to what was desired, 
which he would consider, and observed that so far as he could 
see, it would be impossible to deal with such a question in the 
Rates Bill. While this action was being taken by Birmingham, 
the Wolverhampton Chamber of Commerce were moving in the 
same direction. It was stated that no fair rates could be 
obtained in that district except by competition, and the railway 
companies had so bound themselves together that no benefit 
could accrue to the trading community except by canals. A 
canal which would take steamboats to London, Liverpool, Hull, 
and Bristel would not only yield £75,000 a year upon goods now 
sent by railway, but would lead to twice the traffic at least. As 
the result of a discussion, a memorial to the Government was 
adopted somewhat similar to the Birmingham representation. 


THE JUBILEE ROUND AT SHOEBURYNESS, 

In our account of the Jubilee round fired at Shoeburyness we 
stated by a mistake that the Elswick 9°2in. wire gun was em- 
ployed. We now find that it was the 9°2-inch wire gun designed 
by General Maitland, and made in the gun factories. The par- 
ticulars are as follows:—The gun weighs 22 tons ; the projectile 
weighs 380 ]b.; the charge is 285]b., which gives a muzzle 
velocity of 2360ft. per second ; the range was, as we stated, about 
21,000 yards. This gun, which is, so far as we can ascertain, by 
far the most powerful for its weight in the world, is probably 
the best one for the round in question. 
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Elements of Analytical Mechanics. By Peter S. Micutr, Pro- 
fessor of Natural and Experimental Philosophy in the United 
States Military Academy, West Point, and Brevet Lieutenant- 
Colonel United States Army. Second Edition. New York: 
John Wiley and Sons, 15, Aston-place. London: Triibner 
and Co. 1887. 

We wonder what the present Woolwich cadet would 

say if required to master this treatise in a course of 

four months. To begin with, he would not possess the 
knowledge of the Calculus which is presumed in the 
method of treatment of this book. How can it be 
explained that the mathematical standard of knowledge 
acquired at Woolwich is less now than fifty or a hundred 
years ago, judging from the old “ Woolwich Course of 
Mathematics”! And on the other hand, how is it that 
the American cadet at West Point, with all his multi- 
farious subjects, can yet be taken to such a high pitch of 
reading as the present treatise leads, as high as is 
now required for Cambridge mathematical honours? It 
would appear that the West Point course is the most 
scientific training of the United States, analogous to the 

Ecole Polytechnique in Paris, and the cadets are kept up 

to the mark by the process of weeding out at the bottom 

of the classes; a system we might imitate with some 
advantage, as at present those at the bottom set the pace 
of the whole class. 

Like all military treatises, the present one is written to 
suit the pace of a class, keeping step and marking time 
together, and thus going through the whole book in line 
abreast, not falling out to linger over interesting problems 
and applications, The mathematica] treatment throughout 
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is decidedly modern and elegant, as in most American 
treatises, forming a great contrast to the cumbrous, anti- 
quated methods our writers still linger on in. No vis 
viva disfigures the pages, while the short treatment of 
graphic statics is a model of its kind, and is illustrated 
with exceedingly interesting applications. The cadet is 
even introduced very effectively to a gentlemanly acquaint- 
ance with Poinsot’s representation of the motion of a 
body under no forces, and to the general motion of a 
gyroscope or top, though the author has not ventured on 
the elliptic function solution of these problems; nor, for 
that matter, does he use the am lic functions so 
advantageous in the discussion of the catenary and allied 
problems. The figure of the catenary on p. 280 might be 
re-drawn with advantage, while the undulations in the 
figure of the herpolhode on p. 122, taken from Poinsot’s 
tract, have been lately shown by Count de Sparre to be 
non-existent, such undulations only coming into existence 
in associated herpolhodes generated by the rolling of con- 
focal ellipsoids on parallel planes, according to Professor 
Sylvester’s theorem. 

Engineers, and the world at large, understand by the 
word weight the quantity of matter measured in Ibs. or 
tons in a body; and they do not require the word mass, 
so insisted on by the mathematicians, whom Prof. Michie 
follows in restricting the word weight to mean the force 
with which a body is attracted by the earth. This leads 
to the equation W = Mg, and to measuring with gravi- 
tation units the mass in units of g lb., the source of all 
confusion in dynamical ideas. A collection of examples in 
parabolic trajectories would add considerably to the 
interest of the book, and the methods of Bashforth and 
Siacci now employed might well form an amplification of 
the-equations of motion in a resisting medium ; probably, 
however, these parts of the subject are taught to the 
West Point cadet in a special course of Ballistics. The 
theory of the simple and compound pendulum, the spon- 
taneous axis, the ballistic pendulum, and some problems 
on Kepler’s laws, are well discussed here. Some interest- 
ing applications of these laws might be developed for the 
case of the motion of projectiles where the variation of 
intensity in gravity is taken into account, neglecting, how- 
ever, the resistance of the air. The treatment of the 
theory of machines is rather academic ; it is time that 
the Chinese windlass, sec. 206, should be replaced by 
Weston’s differential pulley, now used in all workshops ; 
the balance described in sec. 204 is not like the balance 
as really constructed. 

Although destined principally for use at West Point, 
the present treatise should find favour as a text-book for 
general use in technical colleges. 


Standards of Length, and their Practical Application. Edited 
by GrorcGe M. Boxp, M.E. Published by the Pratt and 
Whitney Company, Hartford, Conn., U.S.A, 1887. 

Tue practical world at large are very much indebted to 

the public spirit of the Pratt and Whitney Company for 

the publication of this interesting little book on the 

“methods employed for the production of standard 

gauges, to insure uniformity and interchangeability in 

every department of manufactures.” 

The book consists of a report of Professor W. A. 

togers on the investigation of the units of length upon 
which the Pratt and Whitney system of gauges depends, 
reports of committees on standards and gauges, and on 
standard screw threads, a screw-thread primer, and 
lectures on standards of length and their subdivision 
as applied to gauge dimensions, by George M. Bond, 
giving a full description of the very great care which the 

Pratt and Whitney Company bestow on the manufacture 

of their gauges and standards. 

It is very interesting to read of the extraordinary pre- 
cautions that must be taken in making a copy ofa standard, 
and but for the variations due to temperature, the work 
would be more difficult. As it is, a standard length, if 
untrue at one temperature, can always have the tempera- 
ture determined at which it becomes correct. M. de 
Freycinet’s proposal to make the standard of length 
depend on the value of g at Paris and the length of the 
seconds’ pendulum, is not nearly accurate enough for 
modern purposes when it is attempted to form a standard 
length in this manner. All efforts to restore the standard 
yard from pendulum observations in this country were a 
failure. 

The delicacy of the Pratt and Whitney manufacture 
is so great as to detect considerable variation in Whit- 
worth’s standards, which we have hitherto considered 
unassailable. 

The relative advantages of the American Sellers and the 
British Whitworth screw standards is discussed, prefer- 
ence being shown for the Sellers’ system, which is dis- 
placing Whitworth’s in the States. German mechanical 
engineers appear to be anxious to introduce a metric 
screw thread system. This will be the beginning of a 
great war between the foot and the metre; and if the 
metre should win, then disappears a great demand for our 
machinery until we, too, adopt the metric system. The 
final result of the battle of the systems is, however, still 
uncertain, 








JUNIOR ENGINEERING Soclety.—Two papers, ‘On Boi'er 
Feeders” and “ On the Elasticity of Materials,” by Mr. 8. Boulding, 
Grad, Inst. M.E., and Mr. F. R, Taylor, respectively, were read at 
the last meeting of this Society. A rapid survey was made of the 
history of boiler feeders, commencing with Savery’s engine and 
including Boulton and Watt’s automatic feeder. The several 
objections to the use of the feed pump were enumerated, and 
Giffard’s invention of injecting water into the boiler by means of a 
jet of steam from it was mentioned as constituting the principle 
upon which the existing modified constructions were based, as 
exemplified in the automatic, exhaust steam, and inspirator 
injectors. The author pointed out that the use of exhaust steam 
was not to be commended. It acted in a detrimental manner on 
the boiler, in consequence of the cylinder lubricant being carried 
with it and precipitating on the plates. A specimen of Hancock's 
inspirator was exhibited and described, Results of working given 
showed delivery at various pressures apd lifts. In respect to the 
elasticity of materials, the author of this paper considered that the 
point of reference of structural materials should be the elastic lim‘t, 
in preference to the yltimate breaking strain, 
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TWENTY-FIVE TON IRON-ORE WAGON, SWEDISH AND NORWEGIAN RAILWAY. 





TWENTY-FIVE TON 
IRON-ORE WAGON. 
THE iron-ore wagon which 
we illustrate on this page, 
and by the supplemental 
double-page drawing which 
we publish this week, was 
designed by the company’s 
engineers, Messrs, Wilkin- 
son and Jarvis, Westminster, 
as the most suitable for 
conveying large quantities of 
the heavy iron ore—con- 
taining 70 per cent. of metal- 
lic iron—from the company’s 
mines at Gellivara to the 
coast, One hundred of these 
wagons have been put into 
traffic and have given every 
satisfaction, and 100 more 
are now being built. All 
the wagons are fitted with 
the Westinghouse brake, 
and the wheels and axles are 
especially designed by the 
engineers to carry the heavy 
load and to resist the strain 
of the brakes. The whole 
of the wheels and axles are 
being made at the Birming- 
ham Railway Carriage and 
Wagon Company’s works, 
most of the axles and draw 
gear being manufactured 
from iron obtained from the 
Swedish and Norwegian 
Railway Company's Gellivara 
Mines in Sweden. As a 
proof of the quality of this 
iron we may mention that 
an ordinary-sized 10-ton axle 
recently manufactured at 
the same works stood the 
following test: — Axle re- 
versed between each blow; 
centres of bearings under 
test, 3ft. 6in.; 23 blows from 
a tup weighing 1 ton falling 
16ft.; 4 blows, ditto ditto 
20ft.; 2 blows, ditto ditto 
24ft.; 3 blows, ditto ditto 
28ft., before breaking. This 
axle has been forwarded to 

the Glasgow Exhibition. 

A few minutes’ exami- 
nation of the double-page 
engravings, forming a set 


of working-drawings, will convey all that could be given in | 
be at once seen that they | 


a lengthy description. It will 
are wagons of unique strength and carrying power, and the 


load within the wheel base of 9it. is probably greater than has | 


ever been approached in mineral wagon work. Each wagon is 
fitted with a powerful hand-brake as well as the Westinghouse, 
the arrangements and details of which are clearly shown by the 
wood engravings above and by the supplement. Each wagon 
weighs nearly 10 tons, so that the weight of a train carrying 
1000 tons of the ore, which they have been specially made to 
carry, is greater than that of any other European train. The 
enormous stresses to which the various parts of these wagons, 
and especially the draw-bars, hooks, and couplings will be sub- 
ject when made up in trains carrying from 800 to 1000 tons of 
ore, have made it necessary to construct all these parts of 
unusual strength, as will be seen from the end view. The 
engines for working these heavy trains have been made by 
Messrs, Sharp, Stewart, and Co., and were illustrated in THE 
Enornerr, Dec. 8rd and Nov. 19th, vol. lxii., 1886. The whole 
of the work is being carried out under the inspection of Messrs, 
Wilkinson and Jarvis and the Swedish and Norwegian Railway 
Company’s locomotive engineer, Mr. J. W. Mann. 
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COMPOUND SELF-PROPELLING ENGINE. 





| We illustrate on page 341 the engine exhibited by Mr. Cooper, 
of Ryburgh, Norfolk, at Newcastle-on-Tyne Royal Agricultural 
| Society’s Show, and described in our issue for July 15th, 1887. 
| The engine was constructed by Messrs. Garrett and Sons, of 
| Leiston, from Mr. Cooper's designs. It is intended to meet the 
wants of the farmer, propelling itself with a threshing machine, 
| without the aid of horses, while it is quite competent to act as 
| a traction engine with moderate loads, 
It will be seen that gearing is dispensed with, the motion 
| being communicated from the crank shaft to the road wheels by 
| an endless chain. There is nothing novel in the use of a chain 
for this purpose, but the chain used by Mr. Cooper is entirely 
novel. It resembles in some respects a “chain belt.” There 
| are thirty-two links in the width of the chain, each being 
| stamped out of saw-blade steel, about ?yin. thick. The distance 
| between the holes, centre to centre, is 1?in. The steel pins are 
sin. in diameter. This chain works very smoothly, and does 
not seem to wear appreciably. Its breaking strain is 7 tons. 
When the engine is indicating 18-horse power the pull on it is 
255 cwt. 
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Instead of reversing gear 
of the link motion type, the 
excentrics are loose on the 
shaft and driven by snugs. 
To reverse the engine, the 
excentrics are shifted round 
by a clutch lever. The 
arrangement works very 
well, and is quite simple and 
practical. 

The engine has cylinders 
6in. and Qin. by llin. The 
engine makes 270 revolutions 
per minute, when travelling 
at four miles an_ hour. 
There are 21°5 square feet of 
heating surface in the fire- 
box, and 97°25 in the tubes, 
or a total of 118°75 square 
feet. There are 34 square 
feet of grate surface. The 
engine, without: being in any 
sense a racer, has proved 
itself very economical. Its 
consumption on the brake 
was 3°68 lb. per horse per 
hour; but the engine has 
since been improved by re- 
ducing the size of the inter- 
mediate receiver, with the 
result that the steam is 
delivered drier to the second 
cylinder. The engine 
weighs empty 5 tons 18 cwt. 

The entire machine is a 
new departure in agricultu- 
ralengines. We understand 
that the Farmers’ Foundry 
Company is now supplying 
these engines regularly. 





JUBILEE RAILWAYS 
IN RUSSIA. 

Tue directors of the rail- 
way running from St. 
Petersburg to Tsarskee Selo, 
are making preparations to 
celebrate the fiftieth anni- 
versary of this line, the first 
that was opened on Russian 
soil. The inauguration of 
this first railway took place 
on the 30th of October, 1837, 
in the presence of the Em- 
peror Nicholas; but it was 
not until the month of 
April, 1838, that it was definitely opened for traffic. It was 
the beginning of the Baltic line of railway which now runs by 
Gatschina, Narva, Reval, Dorpat, and Port Baltic. 

The station at Gatschina, being placed where several lines 
cross, has become the centre of an important movement. The 
present station is insufficient, and its situation is also too near 
to the imperial palace. A new one is in course of construction, 
which will be of vast dimensions, and to which an imperial 
pavilion will be annexed. This pavilion, isolated from the 
station properly so-called, is about twenty metres square, and 
of very elegant design ; it is of wood, raised on a solid masonry 
foundation, 








ImMpoRTANT Raitway Ratinc CasE.—On the 23rd inst., at an 
adjourned meeting of the Quarter Sessions, held in Carlisle, deci- 
sion was given in an appeal by the Midland Railway Company 
against a rate of £500 per mile for poor rate purposes, made by the 
Assessment Committee of the Carlisle Union. The rate was levied 
in respect of seven miles and fourteen chains of line, and the com- 
pany contended that it should be reduced to a little over £200 per 
mile. The Court decided that the railway company had not made 
out its case, A case was granted for the Superior Courts. 
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LETTERS TO THE EDITOR. 
(Continued from page 342.) 





TIDAL ESTUARIES AND THE BAR OF THE MERSEY. 
Srr,—My last note was extremely brief, because I wished to 


avoid any complication of the propositions submitted for ‘‘ J. W.’s” 
solution. With respect to the obscurity of Admiral Beechey’s 
language, I suggest that when he said ‘‘that notwithstanding the 
variety of times of high water throughout the channel, the turn of 
the stream is simultaneous,” he meant simultaneous at the ends of 
the channels, and not throughout theehannels, for he goes on to 
say, ‘The northern and southern streams in both channels com- 
mence and end in all parts—practically speaking—at the same 
time.” It is necessary to emphasise this, for the compilers of the 
Admiralty tables, in paraphrasing the Admiral’s observations, 
appear to have overlooked the comma after the word channel, and 
have written in sec. 1 of the remarks on the tidal streams in the 
Irish channels as follows :— 

‘* Notwithstanding the variety of times of high water throughout 
the channel, the turn of the tide over all that part which may be 
called the jair navigable portion of the channel is nearly simul- 
taneous.” Oncomparing this extract with the foregoing quotation 
from the “‘ Philosophical Transactions,” it appears to me the inter- 
polations render Admiral Beechey’s language wholly inconsistent 
with his intention, and with the facts recorded in the Admiralty 
tables, and also that they will lead others besides ‘‘J. W.” to 
very erroneous conclusions. I have italicised the interpolations. 
If the turn of the tide over all the fair navigable portion of the 
channel were nearly simultaneous, then the times of high and low 
water must be nearly simultaneous also, which they are not, as 
may be seen on reference to the tables, and is physically impos- 
sible, because when it is high water at the Scilly Isles, it is low 
water between Holyhead and Kingstown, and in the Straits of 
Cantire, and vice versa. Other changes and interpolations have 
been made in Admiral Beechey’s remarks, which seem to me to 
make them even more obscure than in the original letter; and I 
would suggest that the text be restored; any emendations being 
added in foot notes. 

From “J. W.’s” letter, inserted on 20th inst., it is elear that his 
notions respecting the origin and propagation of tides are just as 
hazy as about cupping. Though he has not given any answer to 
my two questions, it seems desirable to offer a brief reply to his 
reference to ‘‘Astronomy without Mathematics.” From that 
reference he appears to adopt the assumption that “the tide is 
caused chiefly by the moon’s attraction dragging the water after 
her as she—apparently—goes round the earth.” 

“J. W.” does not seem to be aware that forty years ago Dr. 
Whewell and Admiral Fitzroy rejected this assumption as un- 
tenable ; and that, more recently, Sir W. Thomson, in a report to 
the British Association on tidal observations at Toulon, proposed to 
do the same. 

In his Bakerian lecture, 1848, Dr. Whewell observes: ‘‘It ap- 
pears unlikely that this supposition,” of a progressive wave “rightly 
represents the mode in which the waters of the Atlantic and Pacific 
obey the action of the sun and moon.” JOsEPH BouLt. 

Liverpool, April 23rd. 





CERTIFICATES FOR ENGINEMEN, 


Sir,-—I am sorry to find that Mr. Michael Reynolds, in his letter, 
page 321, does not reply to the question which I asked with refer- 
ence to the kinds of examination which he would suggest as being 
necessary for the enginemen and firemen to pass. Mr. Reynolds 
tells us that an earnest man will ‘‘seek access to the deepest 
truths”—this remark appears to me to be very vague—and I 
should be glad to hear what are the “‘truths” which an engineman 
requires to seek access to? 

Ye are told that the object of granting certificates is ‘‘ noble,” 
but Mr. Reynolds altogether fails to show any cause why Parlia- 
ment should go out of its way to passa Steam Engine and Boiler 
Bill, which does not appear to be wanted either by the owners of 
the boilers or by the enginemen. 


I listened attentively to the debate in the House of Commons. 


upon the subject last week, and I fully agree with the opinion 
expressed in your article, that those who advocated the second read- 
ing of the Bill were not acquainted with the working of engines and 
boilers. The advocates of the measure, in their speeches, clearly 
showed that they had a very lame case; they could produce no 
reason why certificates were necessary, nor could they show the 
House what advantages would result. 

In order to overcome the objections which enginemen have to 
the Bill it was necessary for its promoters to exempt all the present 
drivers and firemen from the ‘‘examination.” If the examination 
and certificate are necessary at all, why should not every man be 
required to pass? I know of my own knowledge that many of the 
best engine drivers in the kingdom, men who are working some of 
the finest trains in the world, would absolutely fail to pass any- 
thing beyond a very simple examination. On the other hand, there 
are numbers of young men in the locomotive departments who 
could easily ‘“‘seek for the deepest truths” and obtain first-class 
certiticates ; but what possible use would it be to place them on the 
foot-plate of a locomotive? Examination and certificate by Act of 
Parliament cannot produce an engine driver; such a position can 
only be obtained or retained by a man having practical experience. 

Another great objection which has been raised to the Certificate 
Bill is that the reason why certain parties advocate it is not clear, 
or at least is not fully made known. It has been stated and printed 
that one reason why the Bill is required is to assist in times of 
‘*strikes ;” and it has been pointed out by some of those interested 
in causing the Great Midland strike, that the result would have 
been different if no one without a certificate had been allowed to 
drive an engine. I cannot think that Parliament will ever pass a 
Bill brought forward with such an object. 

Saxe-Coburg-street, Leicester, CLEMENT E. STRETTON. 

April 23rd. 





GERMAN SWEDISH STEEL. 

Sir,—The following facts may throw some light on this subject. 
Here are two advertisements from German papers, with the trans- 
lation. 

(1) ‘‘ Wer fiir schwedisches gehiimmertes Eisen billigen Ersatz 
durch gleich gutes deutsches gehiimmertes Eisen sucht, wende sich 
an Hub. Ruegenberg, Puddel-u. Hammerwerke, Olpe in Westfalen.” 

Translation (1)—Whoever seeks a cheap substitute for Swedish 
hammered iron by equally good German hammered iron should 
apply to Hub. Ruegenberg, Puddle and Hammer Works, Olpe, 

’ estphalia. 

(2) ‘‘ Hammereisen fabricirt seit vielen Jahren und speciell als 
billigen Ersatz fiir schwedisches Eisen in anerkannt vorziiglicher 
Qualitat das Altenhundemer Walz-u. Hammerwerk. Sohler and 
Co. in Altenhundem.” 

Translation (2)—Hammered iron has been manufactured for 
many years, of acknowledged superior quality, and specially as a 
cheap substitute for Swedish iron, by the Altenhundem Rolling 
and Hammer Works. . Sohler and Co., Altenhundem (Westphalia). 

Without presumption, in my opinion the fact of thirty-two 
parties in Diisseldorf having signed a round robin, denying that 
they ever addressed a letter of the nature referred to to Messrs. 
Stevenson, of Glasgow, as forwarded by Consul Lietke, and 
published in your journal of the 13th inst., proves nothing what- 
ever; because the thirty-third party might have done so, who 
never signed at all. 

_ The above advertisements, which ap; weekly in the trade 
journal “‘ Eisen,” prove nothing either; but these negative signs, 
assuredly inserted with a positive object, added to the fact that 
these same parties, or others in the vicinity, acknowledge that for 
Swedish steel—or iron—advertised for by Dutch houses to export 





to the East, they are in the habit of substituting German manufac- 
ture, but, as they say, not marked Swedish, points clearly to the 
probability that the Diisseldorf tirm in question would go a short 
step further and try the same manceuvre at Glasgow. Why not? 
Why be more scrupulous in Glasgow than in Rotterdam ? z. 
April 23rd. 





FREE TRADE AND NO TRADE, 

Sir,—I am afraid the discussion in your columns is not likely to 
lead to any change of opinion on either side, but I should just 
like to answer the letter of Mr. Benson in your issue of the 13th 
inst. He wants me to prove that Protection would increase the 
number of people employed in England. I would refer him to the 
report of the Royal Commission on depression of trade, par. 67, in 
which the protectionist policy of foreign countries is said to 
stimulate production, give them higher prices at home, and enable 
them to undersell us in other markets. The Commission had a 
great deal of evidence before them, and this is one of the conclusions 
at which they arrived, certainly without any bias in this direction. 
I therefore think I have a right to assume that if we adopted a 
similar policy we should take away from them this advantage which 
they now have in external competition, and keep our own market 
more for our own productions, giving us more work to do and them 
less, If there is any fallacy in this reasoning, I should like Mr. 
Benson to stick to the point at issue and expose it. 

Hounslow, April 23rd. JOHN BRET?. 





FORCED DRAUGHT v. NATURAL DRAUGHT IN MARINE BOILERS, 


Sir,—In this lively discussion two points are mainly insisted on, 
viz.:—(1) Naval authorities, caring more about etticiency than cost 
of repairs or fuel, adopt systems of forced draught ; (2) Mercantile 
marine prefer known cost of natural draught to any experiments 
by Howden, Selwyn, &c. &c.—-p. 321, April 20th, 1888—or proble- 
matical efficiency results. 

Now, this may only mean that mechanicians and engine builders, 
whether registered or not, may be actually as far from any type of 
a perfect boiler as is too often the case between two or more 
medical men, duly registered, yet agreeing to differ in diagnosis 
because their education or minds differ—i.e., if modern engineer- 
ing practice never fails to produce the right article at the right 
time and place, why should it be assumed any new plan would fail 


either? If improvements are adopted by either service, I submit 
the facts should not be made a State secret. Stow Coac#. 
April 24th. 








MOVING THE BRIGHTON BEACH HOTEL. 


WE illustrate in our present issue the moving of the Brighton 
Beach Hotel, one of the great buildings of Coney Island, near New 
York, For many months there has been a marked tendency on 
the oy of the water to wear away the sandy beach upon which 
the building was erected. During the past winter this tendency 
increased, and assumed alarming proportions. It is possible that 
the erection of protecting bulkheads on the neighbouring property 
had the effect ot creating a scouring action on the part of the waves 
and currents. Whatever the cause, during the past fall and 
winter months the sea advanced. The music stand, once safely on 
the beach between the ocean and the hotel, was surrounded by 
water, and remained supported by piling a few feet above the tide. 
The water still encroached, and soon made its way under the hotel ; 
and it was evident that unless some preventive measures were 
taken, the house would be undermined and carried away. 

An adjoining building, of much smaller size, called the pavilion, 
had already been moved several times as the waters advanced. 
Small as it was, compared with the hotel, it had been moved 
in three pieces, having been cut into sections for the purpose. 
After this experience, the most natural idea was to attack the pro- 
blem of dealing with the great hotel upon a similar basis. It was 
proposed to saw it into a number of sections, and to move it back 
piecemeal. The cost of the operation deterred the managers from 
attempting it. 

The hotel is owned by the Brooklyn, Flatbush, and Coney Island 
Railroad Company. The superintendent of the road, Mr. J. L. 
Morrow, and the secretary, Mr. E. L. Langford, in discussing the 
matter, originated the highly ingenious and novel plan which was 
adopted. Its execution was confided to Mr. Morrow. The plan 
was to place the hotel upon a number of freight cars, resting on 
parallel tracks, and to draw it where wanted by locomotives. The 
nearest approach to such a method is to be found in the Eads ship 
railroad, and the moving of the gigantic hotel is a happy augury 
for the success of the other project. 

The building, Fig. 1, is a wooden structure 465ft. long, 150ft. deep, 
and three stories high, as regards its main portions. Five towers 
rise from the roof. Its longer front, Fiy. 4, faces the sea. It had 
to be moved backward in the direction of its shorter axis. The 
estimated weight of the structure was 5000 tons. From 100 tons to 
150 tons of plaster were contained within it. It rested upon aseries of 
short posts which, in their turn, were supported by piling. 

The first operation was to lay a series of parallel tracks from 
underneath the building, Fig. 3. Longitudinal planks 2in. in thick- 
ness were placed in the lines where the rails were to run. Upon 
these the cross ties, or sleepers, were placed, and sand was 
eventually rammed under the planks and sleepers alike. his gave 
the sleepers a double support, directly from the earth and also 
from the stringer bong The rails were of the ordinary type, 
weighing 561b. and 60lb. to the yard. They were laid with a 
4ft. Yin. gauge rod, and rather freely, so that their gauge 
was probably five-eighths of an inch more than the normal. The 
idea of this was to provide for any lateral play that might be 
necessary. Twenty-four lines of track were laid, and were carried 
under the building and out from it about 300ft. landward, Fig 5. 
To lay track for moving the building its own depth, a mile and a 
half of rails were required. {fen thousand ties were used. 

One hundred and twelve platform cars were hired for carrying 
the building. They were supplied by the Iren Car Company. 
Their brake wheels were removed and stowed, each pair under their 
own car. 

The building was next attacked in 20ft. sections, and jacked 
up. One 90-ton, three 60-ton, five 30-ton, and four 10-ton 
hydraulic jacks were used. The sills were raised from the support- 
ing posts, and the cars were rolled under, carrying with them 
transverse timbers of 12in. by 14in. yellow pine. Each piece rested 
upon two cars on adjacent tracks, the longest timber being only 
41ft. long ; 110,000ft. of this timber was required. As faras possible 
the timbers were made to bear upon the central axis of the car, 
and over the trucks. The house was raised enough to permit the 
cars and timbers to go under it, Fig. 2, but one or two inches clear- 
ance being allowed for. In one place the building had settled nearly 
afoot. This was straightened up. The cars on each track were 
coupled together, and then were jacked apart so as to pull out the 
drawheads to their fullest extent. The weight of the building 
lowered upon the cars kept them in this position. In some cases 
this jacking apart was omitted. Such cars were connected by rope 
slings twisted so as to rigidly hold them together. The idea was 
to prevent any separation or alteration of the longitudinal distance 
between cars. No system of diagonal bracing was used, the utmost 
simplicity characterising the arrangement. 

In sections of 20ft. the whole building was gradually placed upon 
the cars. It is believed that the strain upon some of them cannot 
have been less than 75 tons, yet nothing has given way, although 
the springs were strongly compressed, so that the bolsters were 
nearly in contact. 

A number of heavy blocks and falls were now cted to the 





locomotives were on the ground. They were placed upon two 
tracks, and six ropes leading from the falls were attached to the 
coupling at the rear of each set of engines. Some of the tackles 
crossed each other, Fig. 5, so that each set of engines had its pulling 
strain distributed over more than half the face of the building. The 
strain was taken up on each fall before it was attached. Three 
tons of rope were used in making these connections. The handling 
of falls, &c., incidental to their final arrange:nent, was executed 
partly by a small engine. A man was sent around under the hotel 
with a steel wire to work the oil and waste well around the journals 
of the wheels. This was no small affair, as there were nearly nine 
hundred to be attended to. 

When all was ready, the signal to start was given. For the first 
pull, April 3rd, the orders were to start the building and then 
immediately stop. Six locomotives were used. The ropes gradually 
tightened, and the building, without a shake or tremor, moved 
back majestically, and stopped after a short distance had been 
traversed, A careful examination showed that all had worked 
perfectly. On the afternoon of the same day a longer pull was 
given. Then on April 4th, with only four engines, the hotel was 
again moved, and was left 239ft. back of its original position. The 
work now had to stop as far as moving the building was concerned, 
because the rails were not laid any further, and because the piling 
for the new foundation was not all driven. The rails, sleepers, and 
stringers left between the house and the water were transferred to 
the front, and a way provided for the hotel to move the rest of its 
ag | to its new re 495ft. from its original location, 

No difficulty of any kind was encountered. Want of power had 
been the principal thing that was feared, but four locomotives 

wroved enough to carry the house along at the rate of a fast walk. 

The engines were found to work admirably in producing an absolute 
and definite pull. Windlasses or capstans might have been used, 
but Mr. Morrow felt that they were inferior to the engines, because 
of the tendency of the rope to slip upon the drum. The total 
weight moved was placed at 1000 tons for the cars and 5000 tons 
for the building. is represents the weight of about one and a 
half miles of loaded coal cars, or of a large ocean steamer. 

As regards power, light locomotives only were used. Compared 
with an iron, or even wooden, ship, the hotel might be pro- 
nounced a house of cards. The contidence in the Eads scheme 
cannot but be largely increased by this feat in engineering. 
Scientific American. 








VACUUM PAN WITH VERTICAL HEATING 
TUBES. 

AT the meeting, held on November 25th, 1887, by the branch 
association of Brunswick and Hanover, in connection with the 
Central Association of Sugar Refiners of Germany, M. W. Greiner 
gave some explanations as to the heating of a vacuum pan bya 
patented system. According to the report in the Monitenr 
Industriel, M. W. Greiner replaces the coils by vertical tubes, 
He points out that there are numerous inconveniences attending 
the use of serpentine tubes. A serpentine tube 80 mm. in diameter 
takes the place of 201. of ~ te | or boiled matter per square metre 
of heating surface ; when the diameter is 100mm. the space occu- 
pied represents 261. per square metre. There are coils which even 
occupy a capacity of 301. for every square metre of heat surface. 
The result is that for a given volume of boiled sugar the level of 
the charge is uselessly raised according to the diameter of the 
coils. These considerations have led the inventor to adopt heating 
tubes of small diameter, 40 mm., which occupy barely the capacity 
of 101. per square metre of heating surface. A second inconveni- 
ence of the serpentine tubes arises from the horizontal position of the 
pipe into which they are formed. In consequence of this position, 
the volumes of steam which congregate about the lower wall 
are hindered in their natural tendency to rise, and the steam 
released at this point meeting with an obstruction does not pass 
at once to the boiling matter. The horizontal position also creates 
a disadvantage within the tubes themselves. From its entrance to 
its exit a certain quantity of steam is condensed, so that before 
passing out the effective heating surface diminishes more and more, 
and no longer corresponds to the surface of the pipe. The vertical 
pipes, which are relatively short, do not retain the condensed water, 
and at their exterior surface the steam is set free without difficulty, 
and rises unobstructed towards the surface of the boiled syrup. 

The coil tubes present a third—a mechanical—difficulty: they 
complicate the emptying of the pan. To avoid this difficulty the 
diameter of the discharge valve has been increased more and 
more, without, however, success in preventing the coil tubes from 
retaining much of the boiled matter. ' 

The vertical pipes, on the other hand, gg the boiled syrup to 
discharge itself without obstruction. For every reason M. W. 
Greiner has adopted vertical pipes of small"diameter, in place of 
the coil tubes, which present so many difficulties for syrups so 
dense as boiled sugar. M. Hecker, at the sugar factory of 
Groeningen, has made trial of the new manner of heating the 
vacuum pan. A boiler of 10ft. in diameter has been made use of 
capable of containing 25,000 to 26,000 kilogs. of boiled matter. 
The boiling is effected very regularly, and at the end of four and 
a-half hours 25,000 kilogs. were boiled. The relatively short time 
in which the boiling takes place has induced experimenters to 
employ a lower pressure of steam, as too hot a steam engenders 
difficulties in the boiling. 

During the last week of the trial, heating with steam of one 
atmosphere was tried; the boiling then took 6} hours, instead of 
44, but the result was so satisfactory that M. Hecker has decided 
to continue this mode of operation. 

Acting on these ideas, an especial steam apparatus has been 
established at the sugar factory of Groeningen, which only com- 
municates with the evaporator, properly so called, by a pipe. 
This apparatus, which thus constitutes an independent unity, is 
provided with a great heating surface; it is to be heated witha 
steam of two atmospheres, and afterwards to — steam of one 
atmosphere for heating the new vacuum pan. It has been even 
found that steam of 0°7 to 0°8 atmosphere has been found suffi- 
cient for boiling in the vacuum pan 

In the factory of Wegeleben a more radical innovation has 
been tried with success. Uniting four generators in a battery, 
and isolating them from the other generators, they have been 
made to produce steam of low pressure which has heated the new 
vacuum pan direct, and the water on its return has been brought 
back directly into the generators. The two dispositions which 
have just been discussed have given very satisfactory results. The 
economy of heating power explains itself as follows—in the first 
case, the heating of the vacuum pan is a double operation; 
in the second, the generator is filled exclusively and continuously 
with pure condensed water, which contains in its return all the 
heat not absorbed. 








Tue IxisH ExHIBITION In Lonpon.—The Earl of Leitrim, has 
joined the Executive Council of the Exhibition and the Earl of 
Aberdeen, the Lord Mayor of Dublin, the Earl of Dufferin, the 
Lord Chancellor of Ireland, and Sir Algernon Borthwick, Bart., 
M.P. Many of the Corporations in Ireland, including Dublin, 
Belfast, an Weletiuad, bare officially taken up the subject, and 
have strongly urged upon the trading community in their respec- 
tive districts their conviction that Irish industries are likely to be 
substantially benefitted by a comprehensive display in London of 
what Ireland’s markets and manufactories can produce. Several 
prominent men have offered considerable contributions towards the 

h in the belief that no better means could be devised foradvanc- 





front ends of the twenty-four lines of cars. As abutment the 
forward blocks were attached by chain slings directly to the rails. 
The tackles were arranged so that there were twelve falls, the end 
of each of which was carried to the motors. A number of 35-ton 





ing the best interests of Ireland. The date fixed for the opening at 

Olympia, Kensington, is the 4th of June, and the Exhibition, which 

— twelve acres of ground, will remain open till the 27th of 
r. 
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THE CLAVI-HARP. 


Tue skill of the engineer has been lately applied to the pro- 
duction of a musical instrument which, if not absolutely new, 
yet has the merit of showing a novel and successful modification 
uf that which previously existed. The harp has been known 
from time immemorial, but its conversion into an instrument 
with a keyboard, though frequently attempted, has only just 
now been satisfactorily accomplished. Three generations of one 
family have worked at the problem, and at length it has been 
solved ; the inventor of the method being M. Dietz, a civil 
engineer of Brussels, whose grandfather was the first manufac- 
turer of “upright” pianos. The clavi-harp, as it is termed, has 
undergone the test of a private exhibition at the Grand Hotel, 
Eastbourne, where its qualities were displayed before a critical 
circle of distinguished musicians from London, ‘More recently 
the instrument has been exhibited before a crowded audience of 
professors and amateurs assembled at Prince’s Hall, Piccadilly. 
On each occasion the instrument was played by Malle. Eugenie 
Dratz, the invitations to the recital at Prince’s Hall being given 
by Mr. W. H. Cummings. As still further showing the 
alliance between music and the engineering profession in this 
instance, it may ve mentioned that the introduction of the 
clavi-harp to the notice of the English musical public is mainly 
due to Mr. William Webster, the inventor of the electrical 
treatment of sewage recently described in our columns, and 
the firm of Messrs. Slater and Owen, engineers, of Great George- 
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street. We need hardly say that the instrument is patented. 
Mr. Webster, we may add, is the honorary secretary of the 
Blackheath Conservatoire of Music. In addition to the two 
instances already mentioned, the clavi-harp has been put to a 
further test, by being played in competition with the harp, at 
a lecture given by Mr. W. H. Cummings before the members of 
the Cremona Society, in London. 

In appearance the clavi-harp is still a harp,except that the 
lower part is flanked by a key-board resembling that of a piano, 
and enclosed in a case containing the mechanism which con- 
nects the keys with the strings. 1t is a handsome instrument, 
and rather lighter than its appearance would indicate, a piano of 
good quality being much heavier, the difference being that of 
1} cwt. compared with 7 or 9 cwt' The external form is shown 
in perspective in Fig. 1. The enclosed mechanism is designed to 
give the effect of pulling or twitching the cords or strings—not 
that of striking them. For this purpose the action of the 
human finger is imitated with great ingenuity. The performer, 
on depressing a key, as at A, in Fig. 2, drawn in perspective, 
causes an upright pin or pillar B, working on a fulcrum at T, to 
incline forward, as indicated by the arrows, one showing the 
depression of the key and the other the movement of the pillar. 
The latter, in leaning forward at the summit, pulls with it the 
arm C pivotted in the upper part of the pillar, and having at 
its extremity a catch D, which in passing pulls momentarily at 
the harp string E E. In Fig. 3 the arrangement is shown in plan. 
If the key is depressed with force the inertia of the weight F 
operating along the curved wire by which it is attached to the 
arm C, stiffens the action of the latter, so that the catch D takes 
full effect on the string while passing it. On the contrary, if 
the key is depressed gently and deliberately, time is allowed for 





the impact to overcome the inertia of the weight F, which there- 
upon exercises a lateral stress, varying in degree according to the 
nature of the pressure on the key, the arm C being drawn more 
or less on one side. Under these circumstances only the 
extremity of the catch will touch the string, and the note will 
be softened in its tone, the catch gliding more or less readily 
from the point of contact. Thus the sound can be varied in its 
intensity. The same action of the keyboard and the pillar B 
which brings forward the arm C—Fig. 2—also moves the upper 
arm G, likewise pivotted on the summit of B, and having a 
damper, K, at the remote end, contiguous to the string E. In 
its normal position this damper, which is wedge-like in form, 
presses its side obliquely against the string, but it is removed 
from contact as the pillar B inclines to the performer, and is 
clear of the string when the note is struck. When the key is 
released the damper falls back on the string and the vibration is 
stopped. The backward movement, which restores the pillar 
and the attached arms to their original position, is effected by 
the leaden counterpoise H— Fig. 2—which operates immediately 
the finger of the performer is removed from the key. In the 
return movement thus produced the catch which struck the harp 
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string during the forward action is prevented from touching it 
while going back by means of the spring I, attached to the arm 
C, and pressing against the pivot L, thereby deflecting the arm 
as it slides on the bar M with a motion radiating from the pivot 
near the summit of the pillar B. The arm being thus deflected, 
the catch D is thrown clear of the harp string while passing it. 
The strings of the clavi-harp are of metal covered with silk 
or some other soft material, the object being to obtain sounds 
similar to those of a catgut string, while avoiding the disad- 
vantage of varying tension consequent on changes of temperature 
such as put the ordinary harp out of tune. The “ fingers” also, 
one of which is represented by the catch D, are covered with 

















cloth, felt, leather, or other suitable material, so that their con- 
tact with the strings shall take place with the requisite softness, 
resembling the touch of the human finger, producing a delicate 
musical tone. The presence of the keyboard gives the per- 
former the advantage of playing in all keys without the employ- 
ment of pedals. For other purposes there are two pedals to the 
clavi-harp shown in Fig. 1. One is connected with the dampers, 
enabling the performer to command sustained sounds or the 
reverse. The other pedal has the effect of dividing certain 
strings into two equal parts, to give the harmonic octaves. By 
the aid of this pedal the performer can produce ten harmonic 
sounds simultaneously, whereas on the ordinary harp only four 
simultaneous harmonics are possible. 

The numerous pedals on the harp, seven in number, have an 
injurious effect on that instrument, seeing that each time a 
pedal is used, the tension of the strings is disturbed, which 
ultimately means that a harp is put out of tune. Although the 
clavi-harp will keep in tune as long as the piano, it is as easily 
raised or lowered in pitch as a harp... The clavi-chord, of which 
much has been said in some quarters, has its cords or strings 
struck obliquely by a metallic hammer, producing a weak or 
jingling tone, by no means resembling that of the harp. 

The mechanism we have described above answers its purpose 
so effectually that the harp is rendered as facile an instrument 





as the piano. The tone is rich and powerful, and what may be 
termed the physical difficulties of harp playing are entirely over- 
come. Much interest is being excited in this newly-devised 
instrument both in England and on the Continent, and there 
is every prospect that it will become a favourite both with pro- 
fessional players and amateurs. We refer to it mainly as a 
triumph of mechanical] skill applied to the art of music. 








THE MANUFACTURE OF LOCOMOTIVES IN 


AUSTRALIA. 


THE question of the supply or manufacture of locomotives for 
use on the railways of the colony, which has engaged the attention 
of the Government for some time past, was decided at a meeting 
of the Cabinet, on March the 9th. The subject has been 
considered in every conceivable light, even to the extent of a pro- 
posal to invite tenders for the different parts of the locomotives 
separately. The Ministers have had before them the English prices, 
and the tenders from local firms. It has been decided to offer to 
colonial firms the option of manufacturing the engines at the price 
of £3000 per engine of the type submitted, which is prett; 
well understood by the makers, The orders for this wor 
are to be given as merely test orders, and with a view of 
the work being carried out in future at English prices. The 
tenders of the local manufacturers submitted on the 20th October 
last were as follows:—Atlas Engineering Company—passenger 
engines, £3263 ; goods, £3840; first engine to be supplied within 
nine months after date of acceptance of tender, and one every 
month subsequently. Hudson Brothers, Mort's Dock Engineering 
Company, H. Vale, and Morris Brothers juint!y— passenger engines, 
£3552 ; goods engines, £3920 ; first engine and tender to be de- 
livered on the Ist Januar}, 1889, and one every month thereafter, 
the whole contract to be completed by the end of the year 1891. 
Thomas Wearne—for twelve engines; passenger, £3450; goods, 
£3700; the first engine and tender to be delivered by the 17th 
February, 1889, and one engine and tender every two months 
from that date, completing the contract by the 17th Feb- 
ruary, 1891. When tenders were received in June last from 
colonial manufacturers for fifty locomotives—in accordance with 
specifications prepared by Mr. Midelton—to be manufactured 
in the colony in pursuance of the resolution passed by the Legisla- 
tive Assembly providing for the manufacture in the colony of 
100 locomotives, the prices submitted were :—Hudson Brothers 
—goods engines, £4050 ; passenger engines, £3698. G. A. 
po goods, £3960, enger, £3705. H. Vale — goods, 
£ ; passenger, . Mort and Co. — goods, £4080; 
passenger, £3702. Atlas Company—goods, £4010; nger, 
£3715. J. Murday—-goods, £2874; passenger, £2874. T. Wearne 
—goods, £3980; passenger, £3714. Morris Brothers—goods, £3990 ; 

nger, £3800. J. B. Browa—gouds, £3460; passenger, £3460. 
he first six firms tendered for only fifteen enyines of each class, 
and twoother firms for only ten of each. 

The tenders of the English manufacturers received on the 12th 
April last were as follows :—Dubbs and Co.—price each for twenty 
Sydney engines, £2725; price each for eight Newcastle engines, 
£2750. Beyer, Peacock, and Co.—price each for twenty Sydney 
engines, £2495; price each for eight Newcastle engines, £2520. 
Stephenson and Co,—no tender. Kitson and Co.—price each for 
twenty Sydney engines, 3 price each for eight Newcastle 
engines, £2990. Sharp, Stewart, and Co,--price each for twenty 
Sydney engines, £2369; price each for eight Newcastle engines, 
£2368. Neilson and Co.—price each for twenty Sydney engines, 
£2245; price each for eight Newcastle engines, 2245. Clyde 
Locomotive Company—price each for twenty Sydney engines, 
£2425; price each for eight Newcastle engines, £2450. Vulcan 
Foundry Company—no tender. Burnham, Parry, Williams, and Co, 
—no tender. Canadian Locomotive Company—no tender. Siichsishe 
Company —no tender. Société de Construction—no tender. 
Dubbs and Co.—price each for twelve Sydney engines, £2885; 
price each for four Newcastle engines, £2910. Beyer, Peacock, 
and Co.—price each for twelve Sydney engines, £2645 ; price each 
for four Newcastle engines, £2670. Stephenson and Co.—no ten- 
der. Kitson and Co.—price each for twelve Sydney engines, £3090; 
price each for four Newcastle engines, £3090. Sharp, Stewart, and 
Co.—price each for twelve Sydney engines, £2516; price each for 
four Newcastle engines, £2516. Neilson and Co.—price each for 
twelve Sydney enyines, £2375; price each for four Newcastle 
engines, £2375. Clyde Locomotive Company—price each for 
twelve Sydney engines, £2525; prce each for four Newcastle 
engines, #2550. Vuican Foundry Company—notender. Burnham, 
Parry, Williams, and Co.—no tender. Canadian Locomotive Com- 
pany—no tender. Sichsische Company—no tender. Société de 
Construction—no tender. 

The offer of the Government to the colonial manufacturers is 
subject to condition that the engines shall be made under Govern- 
ment inspection, both as regards material and workmanship, and 
in such number as regards engines as may be agreed upon between 
the Government and the respective tirms. The result of the deci- 
sion of the Government will be that if the Atlas Company chose to 
manufacture fifteen engines at this price, and subject to this 
inspection, they can have an order, and so may any other com- 
pany, but if one of the tendering tirms decline to accept the offer 
the work will be divided amongst the others. This, in the aggre- 
gate, means the distribution of something like £150,000 amongst 
the iron trades of the city.—Syduey Morniny Herald. 








IRON AND STEEL INSTITUTE. 





THE following programme has been issued of the annual meeting 
of this Institute :— 

Wednesday, May 9th: 9.45 a.m., meeting of the Council at the 
Hall of the Institution of Civil Engineers; 10.30 a.m., general 
meeting of members; the Council will present a report of their 
proceedings during 1887. The treasurer's statement of accounts 
will be presented. Scrutineers will be appointed for the exami- 
nation of the voting papers. The Bessemer gold medal for 1888 
will be presented by Sir Henry Bessemer, F.R.S., in the name of 
the Council, to Daniel Adamson, Esy., the President of the Insti- 
tute. A selection of ey will be read and discussed. 

Thursday, May 10th: 10.15 a.m., meeting of Council at the Hall 
of the Institution of Civil Engineers; 10.30 a.m., general meeting 
of members. 

LisT OF PAPERS. 

Adjourned papers.—(1) ‘On the Mutual Action of Sulphur and 
Silicon on Iron at High Temperatures,’ by Mr. T. Turner, 
Mason Science College, Birmingham. (2) ‘‘On the Use of Water- 
gas for Metallurgical Purposes,” by Mr. A. Wilson, Stafford. 
(3) ‘On an Imperfection in Mild Steel Plates, considered Chemi 
cally,” by Mr. H. Eccles, Port Talbot. (4) ‘‘On the Mechanical 
Apparatus for Continuous Moulding at the Works of M. Godin, 
Guise,” by Mr. James Johnston, Manchester. (5) ‘‘On the Effect 
of Arsenic on Mild Steel,” by Mr. F. W. Harbord and Mr. A. E. 
Tucker, Bilston. (6) ‘‘On the Manufacture of Ordnance at Trubia,” 
by Major Cubillo, Trubia. : 

New papers.—(7) ‘‘On the Melting of Wrought Iron or Steel 
Scrap, mixed with Ferro-silicon, in Cupola Furnaces,” by M. F. 
Gautier, Paris. (8) ‘On the Behaviour of Arsenic in Ores and 
Metals during Smelting and Purification Processes,” by Mr. John 
Pattinson, Newcastle-upon-Tyne, and Mr. J. E. Stead, Middles- 
brough. (9) “On a New Instrument for the Measurement of 


Colour, more —< applied to the Estimation of Carbon in 
Steel,” by Mr. H. Le Nev 


e Foster, West Hartlepool, 
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VERTICAL ELECTRIC LIGHT ENGINE. 


MESSRS. BROWETT, LINDLEY, AND CO. 


ELECTRIC 


VERTICAL 
: AUTOMATIC EXPANSION. 





THE engine which we illustrate is of the type introduced some 
years ago by the makers, Messrs. Browett, Lindley, and Co., of 
Salford, Manchester, especially for electric lighting, chiefly on 
board ship, where a large number of them are at work; but it 
differs from their usual practice in the fact of its being fitted 
with automatic expansion. The valve gear and governor are the 
same as designed an] used by the firm for many years on their 
horizontal engines with marked success; but the above engine 
was the first small vertical to which the gear has been fitted, 
and it was so constructed to meet the wishes of their client. 

The details, both of the engine and of the expansivn gear, 
present several novelties. Thus, the crosshead is forged solid 
with the rod, and is slotted out to the front to receive the 
brasses. To tie the open jaws together, the cap is square-lipped 
on to them, and the bolts which pass through the whole are 
screwed home tight, and serve also to secure the cast iron slipper 
slide to the crosshead. The adjustment of the brasses is 
obtained by separate screws forcing inwards or withdrawing a 
broad wedge on the top of the upper brass. The main crank- 
shaft bearings are constructed precisely the same way, and it 
will be seen that this enables either the connecting-rod to be 
slung out of the cro:shead in front, or the crank-shaft to be 
removed the same way. The crank-shaft brasses are, however, 
split in such a way as to enable either to be removed without 
moving the shaft at all. The slide bar is constructed to be 
taken out at the back of the frame for refacing or letting up if 
wear or cutting should occur, though the surface of the slipper 
is so large that this never takes place. 

The piston rod, valve rod. and crank-shaft are all of steel. The 
valve rod is formed with a double T-head, where it is connected to 
the valve, to avoid the use of louse nuts in the steam chest, the 
adjustment of the valves being obtained in the steel guide which 
slides in the guide bracket projecting on the underside of the 
steam chest. The valves are illustrated separately herewith. 
and it will be seen that they consist of a main valve, mid-plate, 
and cut-off valve. The mid-plate is a special feature, as by its 
use an equally rapid cut-off is obtained at ail grades, and the 
high velocity of one valve sliding over each other in reverse 
directions is avoided. The mid-plate is simply prevented from 
end movement by set screws, but is free to ride up with the 
main valve as the latter wears. 

The governor, which is of the well-known Hartnell type, is 
constructed nearly isochronous or astatic, that is, the weighted 
arms can be in any position within their range at the same 
speed. This being so, if, owing to a very slight increase of speed, 
the weights began to move outwards, they would go their whole 
range and strike the rim of the drum containing them, and they 
would next strike the boss, and so on continuously. To avoid 
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LIGHT ENGINE WITH, this a very simply constructed oil dashpot is introduced as 
shown, and by regulating this, which is easily done, a steady 
movement of the weight is obtained, which responds at ouce to 
The total result is almost 
The woodcut shows a 


a very slight increase of speed. 
entirely constant speed under any load. 


























CROSSHEAD AND SLIDE VALVE. 


6-horse power engine, having a cylinder 8in. bore and 10in. 
stroke, and running at 210 revolutions per minute. The pro- 
portions of the wearing surfaces and the strengths of all parts 
are very ample, and the finish throughout of the highest class; 
and the makers learn that the engine is giving entire satisfac- 
tion, driving a small electric light installation. The engine is 
fitted with very efficient continuous lubricating devices for all 
parts, as are all the electric light engines made by this firm. As 
an evidence of their efficiency and the general quality of the 
engine, it may be mentioned that one of the 14-horse power 





engines, indicating 40-horse power, ran at 240 revolutions for a 
month night and day—Sundays included—without a stop, as a 
trial by the purchasers without the knowledge of the makers 
Not even a brass required any letting up after this run. ; 








THOMAS RUSSELL CRAMPTON, 





Ir is with great regret that we have to record the death of 
another of England’s best known civil engineers, Thomas 
Russel] Crampton, M. Inst. C.E., died at the age of seventy-one 
on Thursday, the 19thinst. Mr. Crampton was born in 1816, at 
Broadstairs, Kent, and after receiving a liberal education at 4 
private school was articled to Mr. John Hague, M. Inst. C.F, 
London, where he obtained a knowledge of mechanical engineer. 
ing, and where he was a fellow pupil of Sir Frederick Bramwell, 
After serving his pupilage he was engaged from 1839 to 1844 
under the elder Brunel for several years, and afterwards with 
Mr., now Sir Daniel Gooch, under whose direction he designed 
the first locomotive for the Great Western Railway. He after- 
wards held a responsible position under Messrs. Rennie from 
1844 to 1848, and in 1848 commenced practice on his own account 
as a civil engineer. Between the years 1842-7 Mr. Crampton 
perfected the type of locomotive bearing his name, and in 
which a long boiler, outside cylinders, and a low centre of 
gravity are the essential and distinguishing features. About 
the year 1850 a keen rivalry existed between the advocates of 
the broad and the narrow gauge systems, and it was contended 
that nothing could be produced to work on the 4ft. 84in. gauge 
equal in power to Mr. Gooch’s Great Britain class on the 7ft, 
gauge. These engines have Sft. drivers, 18in. by 24in. cylin- 
ders, and about 2350ft. of heating surface. Mr. Crampton 
designed the Liverpool for the narrow gauge, as his answer to 
the claims of the broad gauge party. This engine had a single 
pair of 8ft. drivers behind the fire-box, and six carrying wheels, 
The cylinders were outside, 18in diameter by 24in. stroke. The 
grate area was 21} square feet, and there were 154 square feet 
of heating-surface in the fire-box, and 2136ft. in 300 tubes 
2,‘;in. diameter outside. The engine weighed only 35 tons, 
and in the matter of boiler capacity was the most powerful 
narrow gauge passenger engine ever built. The engine was 
worked for some time on the London and North-Western, 
but was too heavy for the weak roads in use in 1852, 
and was withdrawn from service. What ultimately became 
of it we eo not know; probably some of our readers can 
supply the information. The Liverpool was shown in the 
Great Exhibition of 1851, where it obtained for its designer the 
grand medal. In that year, 1851, Mr. Crampton superintended 
the construction, and afterwards succeeded, under exceptionally 
difficult circumstances, in laying the first successful cable for a 
submarine telegraph between Dover and Calais. He undertook 
the whole engineering responsibility in this first practical step 
in submarine telegraphy, from which has sprung the remarkable 
developments of this system of intercommunication to be met 
with all over the world. Mr. Crampton may, therefore, fairly 
be considered as the father of submarine telegraphy. Among 
the numerous works executed by Mr. Crampton, either by him- 
self or in conjunction with others, may be mentioned the 
Berlin Waterworks, in which he was associated with the late Sir 
Charles Fox; the Ottoman Railway from Smyrna to Aidin; the 
Varna and Rustchuk Railway; the East Kent Railway fromm 
Strood to Dover; the Herne Bay and Faversham Railway; the 
Sevenoaks Railway to Swanley, and after the various lines 
became absorbed into what is now known as the London, 
Chatham, and Dover Railway, he was interested in the cunstruc- 
tion of other portions of that system. Mr. Crampton took an 
active part in the controversy on broad versus narrow gauges for 
railways, known as “the battle of gauges,” in which he advo- 
cated the narrow gauge. Besides his improved locomotive 
which was adopted and has been running on several French 
railways for nearly forty years past—Mr. Crampton invented 
a furnace for burning powdered fuel; revolving furnaces 
for the manufacture of iron and _ steel; brick-making 
machinery; cast iron forts, and tunnel-boring machinery. 
He was elected an associate of the Institution of Civil Engi- 
neers in 1846, was afterwards an associate member of council, 
and was transferred to the roll of members in 1854. His 
supporters for this transfer were twelve of the chief of 
English engineers. They were Cubitt, Brunell, Lock, G. P. 
Bidder, Sir J. Hawkshaw, Walker, Thos. Hawksley, McLean, 
J. M. Rendell, Chas. May, J. E. Errington, Joseph Cubitt. He 
was a member of council and a_ vice-president of the 
Institution of Mechanical Engineers and of the Society of 
Arts, a member of council of the Society of Telegraph Engi- 
neers and Electricians, a member of La Suciété des Ingénieurs 
Civils of Paris, and of the Iron and Steel Institute of Great 
Britain, and several other professional institutions. He was 
an officer of the Legion of Honour of France, and a mem- 
ber of the Order of the Red Eagle of Prussia. In 
vol. viii. of the “ Proceedings of the Institution of Civil 
Engineers” is an interesting paper in which Crampton set forth 
his views on questions which were attracting the closest atten- 
tion on the part of locomotive engineers and railway men gene- 
rally at the time. It is entitled “Construction of Locomotive 
Engines, especially with respect to those modifications which 
enable additional power to be gained without materially increas- 
ing the weight or unduly elevating the centre of gravity.” On 
this and kindred subjects he always took a leading part, and the 
index of the ‘‘ Proceedings” of the Institution refers to many of 
his contributions on these subjects, and in vol. xlvi. and 
vol. xvii. will be found a good deal of interesting information 
under his name concerning telegraph cables, and especially of 
the Dover-Calais cable. 

Mr. Crampton had been in failing health for the past two or 
three years, and he passed quietly away on the evening of the 19th 
inst., at his residence in Ashley-place, Westminster. He was 
twice married, and leaves six sons and one daughter, Lady 
Rumbold, wife of Sir Horace Rumbold, now H.M. Ambassador at 
the Hague. He married the second time in 188] Miss Werge, 
daughter of Rev. J. J. Werge, of Somersauld, Derby. Mr. 
Crampton will ever be remembered by those who knew him as 
a most genial and kindly man. He was a man of fine appear- 
ance, and his name is as well known in France in associa- 
tion with the locomotive and railway work asin England. Even 
to this day Mr. Crampton’s system of construction of locomo- 
tives is that chiefly in use on the Continent, the changes since 
1848 when Cail et Cie. first built one in France having been very 
few. In England the system has not been used by the locomo- 
tive superintendents in preference to their own, but it is ques- 
tionable whether any engines in the world are maintained se 
cheaply as those of the Paris, Lyons, and Mediterranean 
Railway. Latterly Mr. Crampton had occupied himself with 
the design and construction of a new system of balanced locomo- 
tive, one of which was running a short time ago at Woolwich, 
but he had not been able to get the engines adopted on English 
lines. 
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CAUSES WHICH HAVE HINDERED THE 
DEVELOPMENT OF OUR FLEET. 


ApMIRAL SIR R. SPENCER ROBINSON, K.C.B., read a ap ond with the 
title given above at the United Service Institution, on Wednesday, 
April 18th, The following were the chief points taken up in this 

japer. The Navy is at present dangerously weak; so much so 

that the present First Lord of the Admiralty states that owing to 
the changed and changing condition of naval warfare ‘‘ no one can 
with any confidence say how a thoroughly effective protection can 
be given by any fleet to a commerce whose sea-going tonnage is 
double that of the rest of the world,” The Secretary for War has 
informed us that a proposed expenditure of three million pounds 
distributed over three years will by no means complete all the de- 
fences which the military authorities think necessary, Whatever 
conclusions are to be drawn as to action under such circumstances 
will be without effect unless we can impress them on the minds of 
the members of the House of Commons, 

The essence of statesmanship is surely to put beyond question 
that it has so disposed of the resources of the country, that it is so 
well acquainted with its necessities, and that it has so well studied 
and understood the convictions of those who will be called on to act, 
when their own (the statesmen’s) part is played out, that they can 
hand over with some grounds of confidence the destinies of the 
country to the always doubtful arbitrament of war. At least they 
might be expected not to say in one breath that we are so strong 
as to need to expend less money on warlike preparation, and in the 
next that they cannot solve the problem of defending the country. 

The House has never shown serious reluctance to grant large 
supplies or to incur heavy burdens for the purpose of national 
security, if only the Ministers of the day have put the case fairly 
before it. It has often been angered and disappointed, with just 
cause, at the waste and misapplication of the resources it has placed 
in the hands of the Government of the day, and felt keenly, though 

na confused and hesitating manner, that somehow official repre- 
sentations and undeniable facts did not always coincide. The 
question was often asked, sometimes with extreme bitterness, why 
is the Naval profession constantly playing the part of Oliver Twist, 
always asking for more? Why, after listening for years to the 
cuckoo ery of “ All's well,” do we get up one morning and find 
the cuckoos shouting, ‘‘ All’s wrong?!’ Why have the large grants 
we have made year after year for the Naval service- grants regu- 
lated in their amounts by the ministerial demands as being necessary 
and adequate—produced such unsatisfactory results! There is but 
one answer to such inquiries, and it is far from pleasant to have to 
give it. The House of Commons has never been told the whole 
truth. The misrepresentations have not been wilful and palpable ; 
they have been made because the information in the hands of 
the Government was imperfect, and there was a strong, though 
scarcely realised fear, that the House of Commons would not, 
unless under very exceptional circumstances, grant the supplies 
which a searching inquiry would show to be es inquiry 
which must precede the grant, and which would infallibly bring to 
light the waste and mismanagement of which the Administration 
had been guilty—of which, though they suspected the existence, 
they had not sounded the depth and extent. Both the factions 
into which the body politic is divided had participated in this kind 
of maladministration, and were rather disposed to spare each 
other ; both were guided more than they would like to admit by a 
desire, not altogether censurable, to produce a reduction of expendi- 
ture which they might dignify by the name of economy. We all 
know what a complete misnomer it is to call the non-expenditure of 
money by that generic name, and that in the management of a 
house, a ship, a railway, a manufactory, or in the conduct of any 
business, a well-applied expenditure is the truest economy. 

Handicapped by these considerations, they asked for all they 
thought they could get, and not for what, even to their imperfect 
knowledge, would have appeared desirable or necessary, It is 
surely specially necessary, Sir Spencer Robinson said to have esti- 
mates laid before the House in a full, clear, intelligible form, and 
well expounded. Up to last year the estimates were in a very un- 
intelligible shape, with span Sine, jumbled up; it was hopeless 
to suppose that members could really judge of what was done. A 
very able member, himself a shipbuilder, once said, ‘‘I have 
listened to many of these orators, und the irreverent suspicion con- 
stantly crossed my mind that these gentlemen did not themselves 
understand the dreary volume they were attempting to explain.” 

The lecturer's first proposition, then, as to the hindrances to the 
development of our Navy was that it is primarily due to the con- 
fused, imperfect, and unintelligible form of the Navy Estimates. 

In the volume for 1884-5 there were seventeen votes, two 
divided into two sections, and each vote into a variety of sub- 
heads, besides twenty-six appendices, and also abstracts, recapitu- 
lations, &c.; in all 245 pages. The mixture of subjects under 
these headings was described by the lecturer as most aggravating. 
One example of the confusing statements may be quoted, however, 
namely, the fundamental guiding rule as it appeared to be for 
judging as to the progress in building ships, which runs thus:— 
‘It is assumed that for every pound spent in labour a certain 
fraction of tonnage will be added to the ship. ‘This fraction is 
arrived at by dividing the weight of the hull in tons by the total 
cost of labour in pounds,” Thus, as we understand it, we arrive at 
the cost of each ton to be built, and could, we thought, judge of 
ay ag till we met with the following disappointing note quoted 

y Sir Spencer Robinson, namely :—‘‘ lt must be understood that 
the tonnage corresponding to the expenditure of a certain sum of 

money for labour will not necessarily haveany reference tothe weight 
of materials worked into the hull when that sum is expended.” 

Mr. Forwood, the lecturer said, had greatly improved the shape 
in which the Estimates are made up, so that the House of Commons 
has now before it for the first time the total estimated expenditure 
upon each branch of the naval service, and information as to the 
items of which it is composed. Much, however, remains still to be 
done in the simplification of the Estimates, 

The lecturer said that Mr. Forwood in thus performing work 
which he understands, is doing far better service than by attempt- 
ing to make comparisons between the fighting ships of other navies 
and our own; seeing that he neither understands the question 
itself nor the expressions and professional opinions he endeavours 
to combat, The evil of the official spokesmen for the Admiralty 
having no professional knowledge led to the question whether the 
management of the Navy is less important than that of any large 
railway, mercantile house, bank, or factory. 

Clumsy, however, as is the system of selection of the head of the 
Navy, it might work well if the line was only drawn as to technical 
matters, and professional views, when disputed, made public. The 
Senior Naval Lords’ department deals with personnel, that of the 
Controller with material, and the Financial Secretary with finance, 
The First Lord should receive reports from each of these and dis- 
cuss them, If there was a final disagreement between the First 
Lord and one of the heads under him as to the report, the latter 
shovld resign, the reasons for his action being made public. The 
First Lord should frame his own report on the whole, basing it on 
the reports of each department, which should accompany his own, 
and be presented to Parliament. Subordination, individual respon- 
sibility, and publicity would be thus secured. The First Lord’s 
statement that his naval advisers agree with him entirely is now 
subject to suspicion; but it would be established beyond question 
by the plan above suggested, and technical mistakes would be 
traceable to their true source, 

The second cause that has hindered the development of our Navy 
then, is that ‘the whole truth has not been told to Parliament, 
because the official spokesmen did not understand it, and those who 
did had no responsibility to the public, and their opinicns could only 
be translated and retailed by those who did not know the subject.” 

In the discussion that followed, Admiral Sir John Hay called 
attention tothe great blot in our system, which, in his own opinion, 
was the technical ignorance of the head of the Admiralty. He 
pointed out that specially important improvements have been 
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carried out when it has happened that a naval officer has held the | 
position of First Lord. He spoke of the geod work done by Lord | 
Anson, Sir Charles Saunders, Sir E, Hawke, Lord Orford, Lord 
Torrington, Lord Dursley, Lord St. Vincent, and others. As to 
the superiority necessary to guard our merchandise, he pointed out 
that in Napoleon the First’s time, when we possessed 214 
vessels as against 140 of the French, we considered our position so 
unsafe that we captured the Danish fleet to secure ourselves. He 
suggested that ships and officers on half pay should be told off to 
keep in view the movements of every ship belonging to foreign | 
Powers, so as to be ready to act tothe best purpose in case of war. 
Real efficiency cannot be —— when we prostitute the £5000 
per annum allowed to the First Lord to assist rising politicians. 
As to the good done by a professional head, he instanced the intro- 
duction of the system of training boys for the Navy—a proposal 
made by Captain Berkeley—who resigned on its rejection. It was, 
however, brought in by Lord Derby’s Government, when three 
naval officers were in the Cabinet. Had this great step not been 
taken we might have had naval officers still going about the streets 
in cabs with naval ensigns flying to pick up men as they could. 

Captain Fitzgerald believed that any war would at once upset | 
the system of a civilian head to the Navy, but it would then be a | 
case of swopping horses while crossing the stream. It was out of 
the question for a civilian to understand questions of naval 
strategy and the demand for cruisers. He pointed out that, from 
the tables in Lord Brassey’s annual, the French are now 
building fifteen 19-knot cruisers, while we are only building five. 
This is the class termed ‘‘commerce destroyers.” He had recently 
endeavoured to awaken some business authorities to the state of | 
matters, but was met by the counter statement that we had after | 
all won Trafalgar, which appeared to be considered a sufficient 
guarantee that we must always succeed. 

Admiral Colomb considered that Mr. Forwood was to be con- 
gratulated on his improvement in the Estimates. He dwelt on | 
the more clear separation of the departments dealing with personnel, 
matériel, and finance. Captain Colomb, M.P., spoke of the advan- | 
tage of the printed statement now submitted to the House over 
the speech on which we had formerly to depend. . This, happily, 
makes it more difficult to defend the present Naval position. He 
asked whether the Treasury rather than the First Lord does not 
at present really control the Navy. He spoke of the evil of not | 
being able to fix the responsibility, owing to which the Navy has 
gradually declined in strength relatively without our being able to 
indicate exactly the commencement of the evil. 

Admiral Sir A. Fanshaw, the Chairman, concurred in praising | 
Mr. Forwood for the work done in his own department, and in 
blaming him for putting forth to his constituents attempted com- 
sr og of the relative strength of our own Navy and that of | 
oreign Powers in 1891. 
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TEST OF A WROUGHT IRON DOUBLE TRACK | 

FLOOR BEAM.! 

By ALFRED P. BoLLer, Mem. Am. Soc. C.E. 

TESTING to rupture actual bridge members is always a matter of | 
great scientific interest, and while the record is quite extensive in 
eye-bars, posts, or small parts, the great cost, time, and inconveni- 

ence of handling heavy girders has prevented experiment in that | 

1 Abstract of a paper read before the American Society of Civil Engi- | 

neers, November 16th, 1887, ! 








direction. In fact, the writer is unaware of any experiment upon 
compound rivetted beams on a large scale, as actually used, until 
the experiment recorded below was made under his supervision. 
The beam was an exact duplicate of those in use on a bridge, 
about which more or less controversy had arisen as to their prac- 
tical safety, and the test was made under, as near as possible, 
actual conditions of attachment and loading. The annexed draw- 
ing shows the form and proportion of the beam and connection 
with the posts, together with the position of the track stringers. 
The actual static loads to which the beam could be subjected by 
the heaviest engines in use on the road, with weight of floor, is 
40,000 lb. at each stringer bearing, the strains computed therefrom 


| being as follows :—Flange strains at m, 3800 lb. per square inch; at 


a, 5700 lb. per square inch; at }, 6,400 Ib. per square inch. Shear 
strains in web, oetween a and J, 2600 lb. per square inch. Shear 
strains in web, between a and end, 8000 1b. per square inch at 
least section, or where web is 2ft. din, deep, or 42 diameters between 
angle iron. 
tvets.—All rivets fin. diameter, or jin. when driven to fill 
holes; area of section, 0°6 square inch; bearing area, diameter 
x $ plate = 0°35 square inch, and for jin. plate 0°47 square inch. 
Post attachment, considering all the twenty-six rivets doing duty, 
yields rivet strain as follows :—In shear, single, 50001b. per square 
inch; and bearing area—4in. plate—6600 lb. per square inch. 
Connection of 2% web to flange angles.—Taking the forty rivets 
between ends of girder and second stringer, the horizontal strain 


| difference is 162,000Ib., the rivets being strained 34061b. per 


square inch double shear, and 11,6001b. per square inch bearing 
area. Taking distance from ends to first stringer, the horizontal 
strain difference is 105,000 lb., yielding on twenty rivets 4200 1b. 
per square inch double shear, and 15,000 lb. per square inch bear- 
ing area, Taking a short distance of 2ft. from ends, the horizontal 


| strain is 70,0001b. on ten rivets, giving 58001b. per square inch 


double shear, and 20,0001b. per square inch bearing area. In 


| these girders the weakness feared was in the end flange rivetting 


and shear in end web, and caused the test recorded below. The 
test was recently made at the works of the Keystone Bridge Com- 
pany, by means of hydraulic power applied at stringer points. 
Convenience made it necessary to make the test with the beam 


| blocked up horizontal on the ground, so that the weight of the 


beam is necessarily neglected. The beam was connected with a 
pair of posts, precisely as in the actual structure, between which 


| an additional girder was framed as a reaction base for the rams. 


The annexed diagram shows the general arrangements. The 
hydraulic power was derived from the testing-machine plant of the 
Keystone establishment, and the deflections measured from a fine 


| wire parallel to the lower flange, and about 3in. therefrom. The 


diameter of the ram was 10in.; area 78‘54in. The record was as 
follows :— 


Gauge Load on Deflections. 
reading. each ram. ) ul Total load. 
lb. in. in. Ib. 
i a ee oe aero 177,500 
ee ae aie Soe 355,000 
OE ss we se Seas ce es GB ve fF ee 443,600 
No permanent set in above. 
ee +. 183,125 uncertain, -— .. — .. 532,500 
Permanent set scant ,',in. 
IP a a 155,500 not recorded. —- .. — .. 622,C00 
Permanent set in. ee 
2080 Failure commenced. .. .. .. — - 653,500 


Failure commenced througi giving way of angle irons, beginnin z 
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in a fine seam in the first bend of the lower flange from the end 
support, the seam being along the root of the angle, which con- 
tinual pressure tore apart across the angle as shown, when the web 
commenced to tear like a sheet of paper, in direction and manner 
as exhibited on plate herewith—from photograph. From some 
cause not apparent the deflections were not similar at the sym- 
metrical end rams a, the point where the web failed—left side— 
being sharply defiected. While the angles showed root fracture 
at the opposite point, the web did not fail or show indications of 
so doing, the deflection being on an easy curve. With the extreme 
yielding of the lower flange angles, the angle brackets connecting 
girder with posts commenced to go, tearing likewise along the 
root, and stripping the heads from the extreme upper rivets as 
shown. The internal diaphragm connecting the channel sides of 
the posts was unaffected. The rivets connecting the ruptured 
flange with web appeared as perfect as when driven, and no indi- 
cation was disclosed, as far as it was possible to tell, of the holes in 
the web elongating or any upsetting of bearing surface. There is 
no telling what the web and rivets would have borne had not the 
solid angle irons given way at the first bend. It is to be noted 
that flange plate with leg of angle attached thereto was intact, 
showing no indication of rupture. 

Discussion.—Taking that stage of the experiment when a perma- 
nent set was first noted—viz., j,in.—the recorded load was 
532,500 lb., or as near as may be 34 times the basis on which the 
calculations in the first part of this paper were made—40,000 Ib. on 
each stringer, or 160,000 1b. total. Applying this ratio to the pre- 
ceding computations, the iron would be apparently strained as 
follows :— 


m 3800 x 34 = 12,600 Ib. per square inch. 
Flanges at - a5700 x 34 = 19,000 Ib, °° 2 
( 6 6400 x 34 = 21,200 Ib. a ag 
Web. § Between « and }, 2600 x 34 = 8700Ib. per square inch. 
* { At least section 8000 x 3$ = 26,600 Ib. » = 


( Post attachment : 
Bearing area, 6600 x 3} = 22,0001b. per square inch. 
Single shear, 5000 x 3) = 16,600 Ib. me 2 
nd flange connections, end rivets : 

; Bearing area, 20,000 x 34 = 66,6001b. per ,, = 

\ Double shear, 5800 x 34 = 19,300]b. per ,, ” 
When failure in angles was first noted, the recorded load was 
653,500 lb., or slightly more than four times the computed basis of 
load, which would increase the above strains about one-tifth, giving 
a calculated flange strain when angle failed of some 15,000 Ib. per 
square inch, and bearing area strain on end flange and web rivets 
about 80,000 lb. per square inch, neither of which could possibly 
be true, or the web would have torn out from the rivets, and the 
flanges be perfectly sound, well within elastic limits, although in 
the last case it is to be noted that the horizontal table of the 
fiange was perfectly sound, the flange failure commencing 
primarily with a long split along the weld of the angle iron 
root, throwing the whole flange duty upon the vertical legs of 
the angle iron when a rupture strain was quickly reached. Had the 
angles been rolled from a solid ingot, or on the German method 
of developing from a flat instead of from the ordinary welded 
pile, the strength of this beam would have been largely increased. 
The prime weakness in this beam was due, therefore, to the mode 
of manufacturing the angle irons, which were weak along the weld 
at the root. This was also shown in the end bracket angles uniting 
the beam to the posts. The writer deduces from this experiment 
that a plate web is an exceedingly stiff member, much stiffer than 
is commonly supposed ; that the customary method of proportion- 
ing rivets—viz., the horizontal component between any two given 
points divided by allowable bearing pressure per square inch equals 
number of rivets required— is not true, and that the friction due 
to power rivetting has enormous value. This beam was reported 
to the company interested as practically safe by the writer, on 
general considerations, before the experiment was made, and the 
opinion reaffirmed after the experiment. 


! 
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IRRIGATION CONVENTION IN COLORADO. 


THE following resolutions were adopted at the Convention held 
in Denver, Col., in March last :— 

‘* Whereas, A large portion of the land at the base of the Rocky 
Mountains is arid land requiring water for irrigation in order to 
make it productive ; and 

‘‘Whereas, Immense quantities of water flow annually in 
destructive floods from the Rocky Mountain regions into the great 
arteries of the Mississippi river, necessitating great expenditures 
for levees, as on the Mississippi river, which water, if saved by 
reservoirs, would be utilised in reclaiming millions of acres of rich 
and fertile land; and 

‘‘Whereas, Neither individual enterprise and capital nor the 
reservoirs of the State are adequate to the reclamation of the arid 
lands and the full development of the agricultural possibilities of 
the land in the arid regions; and 

‘Whereas, The Mountain States have the same claims upon the 
general Government for appropriations as are conceded to the 
Valley States; therefore, be it 

Resolved, ‘‘ That we urge upon Congress the immediate necessity 
of making liberal appropriations of money to be expended in the 
construction of reservoirs and canals for storing water in this State 
for irrigation purposes.” 

Resolved, ‘‘That our Senators and Representatives be requested 
to urge the general Government to grant, by Act of Congress, to 
the State of Colorado, all the agricultural and grazing lands within 
the limits of Colorado, to be disposed of by the State to actual 
occupants and cultivators thereof, in tracts of not more than 160 
acres, the proceeds arising from the sale of said lands to be applied 
by the State to the purchase of ditches and reservoirs now con- 
structed and in constructing a system of reservoirs and ditches to 
be owned and managed by the State, for the irrigation of the lands 
of the people of the State.” 

Resolved, ‘‘That we believe it to be the true policy of the State 
of Colorado to expend the whole of the internal improvement fund 
in the construction of reservoirs and ditches, to be owned and Con- 
trolled by the State.” 

Resolved, ‘‘ That an Inter-State Convention of all the States and 
Territories of the arid regions should be called to consider the 
reservoir and canal questions, and that the Governor of Colorado 
be requested to unite with the President and Secretary of the con- 
vention in issuing a call for such a convention to be held at such 
time and place as shal] hereafter be determined upon.” 

Resolved, ‘‘That in the opinion of this Convention the present 
appropriations at the disposal of the State Engineer are not ade- 
quate to allow to the State the fullest benefit of the labours of his 
office, and we therefore favour more liberal appropriations to be 
expended in the extension of examination of and experiments upon 
matters pertaining to irrigation in Colorado and the proper publi- 
cation of obtained results.” 

Resolved, “ That we urge upon our Senators and Representative 
in Congress the importance and necessity of their taking imme- 
diate measures toward securing the prompt and speedy recognition 
by Congress of the just and equitable claims and demands made and 
presented by the people of Colorado and set forth in these resolu- 
tions.” 





**JoHN H. Croxton, 
ELwoop MEaD, 
E. M. CLARKE, 
D. E. Parks, 
THOMAS SHIDLER, 
Committee on resolutions.” 
THE Mrxority Report. 

Mr. Benjamin Mattice, of Pueblo, presented a minority report 
including the resolutions embodied in the majority report, with the 
following additional resolutions : — 

“Protesting against diverting the course of water from one 
valley to another,” 





‘Recommending liberal State legislation in the matter of con- 
structing reservoirs and ditches on State land.” 

“* Recommending the use of the internal improvement fund for 
the above purpose.” 








AMERICAN ENGINEERING NEWS. 


The Wagner Palace Car Company has bought out the Mann 
Boudoir Car Company, acquiring all the patents owned by the 
latter company, which are said to be improvements on the Pullman 
and Wagner methods, and taking over all the Mann cars now in 
use. The purpose of this move on the part of the Wagner Com- 
pany is to secure control of a new territory, and it will revive the 
old warfare between this company and the Pullman. A very large 
number of Southern roads use the Mann cars, and over all these 
roads the Wagner Company will now be able to run its cars. The 
Pullman Company has often tried to embarrass the Wagner, in the 
hope of breaking it up, thus obtaining a practical monopoly of the 
dining, sleeping, parlour, and other special car services. The latter 
company, however, recently won the contested suit over the ‘‘ ves- 
tibule” patents claimed by Pullman, and is now by its new pur- 
chase a powerful and formidable rival. The speciality of the Mann 
car was in providing separate compartments or ‘‘ boudoirs” for 
passengers, while retaining the advantages of the American gang- 
way. e cars have a gangway or corridor along one side, instead 
of through the middle, and the boudoirs and berths are arranged 
transversely. Buffets, toilet rooms, and all the conveniences inci- 
dental to first-class American travel are applied to the cars, and 
also the ‘‘ turtle-back ” or ‘‘Mann” roof, instead of the usual, but 
condemned, “monitor” roof or ‘‘clearstory.” These cars have 
been adopted to some extent on the European Continent; and the 
company has built a number of magnificent private cars, including 
one of special magnificence for the use of Madme. Patti when she 
came to this a 

Railroad track.—The question of the best form of joint for rails 
is one of considerable importance, and especially on a large propor- 
tion of railroads in this country, on account of the rails being too 
light for the traffic. Larger and larger splice-bars—i.e., tish-plates 
—have been tried, and three bolts put through each rail end, and 
three ties have been used at the joint, one close on each side and 
one under the joint. When the West Shore Railroad was built, 
with all its refinements of construction, a joint was adopted with 
three ties, splice-bars 36in. long and weighing 45 lb. per pair, and 
this was thought to be a very heavy joint. The Lake Shore and 
Michigan Southern Railroad, however, has been experimenting 
with, and has now adopted, a similar arrangement of ties, but with 
splice-bars 48in. long, weighing about 65]b. per pair. Several 
forms of joints have been patented, notably the Fisher “ bridge ” 
joint, the rail ends being supported on a cast iron bridge spanning 
the space between two ties, and held in place by a U bolt, the legs 
of which come up through the bridge, and a notch made by cutting 
away the corner of the rail flange. The Otro joint is practically a 
U bolt joint, the bridge being dispensed with, and the bottom of 
the bolt being flat and widened out to give a bearing. While 
there are good joints, however, in all these types, what is more 
immediately needed is the re-laying of tracks carrying a heavy 
traffic with heavier rails, of good design, properly secured to the 
ties. When this is done—and it is being done to a considerable 
extent—there will be less trouble with joints and fewer accidents 
due to spreading track. 

Rapid transit.—The Third Avenue Railroad Company, of New 
York, some time ago proposed to convert its line to the cable 
system ; but the th of Public Works refused a permit for 
excavation on the ground that a clause in the charter forbade the 
operation of the road by steam, and as the cable would be operated 
by steam, the company had no power to adopt such asystem. The 
Supreme Court, however, has taken the common-sense view that 
the prohibitive clause refers to the direct use of steam, as by loco- 
motives, and does not apply to the driving of a cable by stationary 
engines. In Brooklyn, N.Y., the second elevated railroad was 
opened for traffic April 10th, and the third will be opened April 
23rd. A number of other elevated roads are projected. In 
Chicago, Ill., a charter has been granted for an elevated railroad 
which is to be built across private property, to be acquired | the 
company, and not along any streets. In ton, Mass., the West 
End Railroad Company, which has absorbed nearly all the street 
railroad lines, has been authorised to adopt a system of cable 
traction. Electric railroads are being very extensively adopted 
throughout the country. In New York the Fulton-street road, 
which proposes to use the Bentley-Knight electric conduit system, 
has its track laid down, but is in litigation over the building of the 
conduit. Ten cars for the Julien storage battery system are being 
built for the Fourth Avenue line, New York. The majority of the 
lines, however, are on systems requiring overhead wires; such 
systems have been successfully operated both on city and suburban 
lines, but a conduit or storage battery system would seem prefer- 
able, as avoiding the wires and hanging connections. 

The San Pedro, Los Angeles, and Utal Railroad is a line pro- 
jected to open up the resources of southern California, a favoured 
district of which the development has been very rapid in the last few 
years, and which needs additional railroad accommodation. The 
route of the line is from San Pedro Bay, north through Los Angeles 
and Pasadena to the southern terminus of the Carson and Colorado 
Railroad, at Keeler, a distance of 275 miles. The company has a 
capital stock of 10,000,000 dols., and a syndicate has been formed to 
purchase the first issue of bonds for the construction and equip- 
ment of the road from San Pedro Bay to Pasadena and Altaneda ; 
the latter section, a distance of seven miles, was built by another 
company, and has been purchased; work will be started at Pasa- 
dena and San Pedro Bay. Extensive terminal lands have also been 
secured. The road is intended to be an independent terminal 
road, affording access to the coast for the Chicago, Burlington, and 
Quincy ; Chicago, Rock Island, and Pacific ; Union Pacific; Carson 
and Uolorado; and the Denver and Rio Grande Railroads, indepen- 
dent of the Southern Pacific or Atchison, Topeka, and Sante Fé 
control. The road will develope a very rich country, and has a 
probability of a very large trattic. The population of Los Angeles 
was 11,000 in 1880, and is now 70,000; Pasadena had 500 in 1880, 
and has now about 10,000. 

Street railway construction in 1887.—While everybody keeps track 
of railroad construction, very little heed is given to the rapid 
increase of street railroad mileage, for the reason, probably, that 
they are divided up into independent sections which do not aggre- 
gate much in the way of extensions. The new track laid and the 
cost of improvements made in 1887 were as follows :— New England, 
97 miles, 642,000 dols.; Middle States, 312 miles, 2,960,000 dols. ; 
Southern States, 362 miles, 1,512,000 dols.; Western States—and 
Territories—309 miles, 1,709,000 dols.; Pacitic States, no returns ot 
new mileage, 642,000dols. Canada has built 18 miles ; total cost of 
improvements, 136,000 dols. The total new mileage for the year was 
1198 miles, and cost of improvements 3,601,000 dols. Returns have 
been made of estimated work for 1888, a summary of which shows 
1112 miles to be built, at an estimated cost of 9,738,000 dols.; 
2634 new cars to be bought at an estimated cost of 1,854,000 dols. ; 
21,570 new horses to be added, at an estimated cost of 1,799,200dols. 
The aggregate cost of the estimated work for 1888 is 
15,331,000 dols. 

The St. Clair Tunnel.—The tunnel under the St. Clair river 
between Sarnia, Ont., Canada, and Port Huron, Mich., is now 
under construction. It is being built by the St. Clair Tunnel 
Company, but it is in the interest of the Grand Trunk Railroad. 
The pumping yy tanks, and the shield for tie headwork of the 
excavation will be obtained in this country, but the cast iron 
plates for lining the tunnel will be made in Canada. The work 
wlll probably cost about 250,000 dols. 

A double-deck street car.—The J. G. Brill Company has recently 
built a number of open cars for the 200 mile tramway in the 
Argentine, Republic, These open cars bave seven rows of 








a, 


transverse seats, and a double row of seats back to back on the roof, 
Convenient stairways run up from the end platforms. A footboard 
runs along the whole length of thecar. The backs of the transverse 
seats are reversible, avoiding the necessity of turning the cars at 
the end of the route. The cars seat thirty-five ngers below 
and twenty-four above. The weight is about 5200 Ib. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE state of trade this week is not satisfactory. Since the 
uarterly meetings of a fortnight ago = have steadily fallen, 
his affords evidence of the slackness of orders and specitications, 

The modern necessity of a much larger production than before to 
attain the same amount of profit dictates the running of the mills 
at the ironworks ull the hours practicable. So long as consumption 
does not show any development, however, and raw iron and coal 
prices keep so low as now, there does not seem to be much chance 
of manufactured iron quotations improving. 

Prices, alike of pig and finished iron, are now down below the 
point at which they stood early in October last. Quotations which 
were given then as representing the current values are above the 
prices which regulated business transacted to-day in Birmingham, 

Early last October Midland pigs were quoted 37s. 6d., delivered 
at consumers’ works here, for rbyshires, 36s. 6d. upwards for 
Northamptons, and 40s, to 41s. easy for Lincolns, while native pigs 
were 50s. to 52s. 6d. for all mines and 30s, for common, West 
Coast hematites were quoted 54s, delivered here, and Welsh ditto 
52s, 6d. Simultaneously, common bars were quoted £4 lds. to £5, 
merchant bars £5 10s., and second-class branded bars £6. Common 
koops were £5 to £5 5s, and gas tube strip £5 per ton. Sheets— 
singles—were early in October quoted on this market £6 2s, 6d, to 
£6 5s., doubles £6 7s. 6d. to £6 10s., and lattens £7 7s, 6d. 
to £7 10s. 

During the last fortnight sheets have fallen 5s, per ton, and mer- 
chant sections of common iron 2s. 6d. ‘To-day sheets—doubles— 
are freely offered at £6 5s. and lattens at £7 5s., and some buyers 
assert they can buy at £6 2s. 6d. and £7 2s. 6d. respectively. 
Bars, hoops, and strips, and other descriptions of finished iron 
sympathise. 

Common bars have got down to £4 17s. 6d. to £5; gas bute 
strip, narrow, also £4 17s. 6d. to £5; hoops, less than £5 per ton ; 
and wide tube strip, which at the quarterly meetings was £5 1is,, 
is to-day £5 12s. 6d. 

An unusual feature of the best iron market is a demand which 
is now appearing in some directions for best chain iron and best 
Staffordshire chains for the American market. Orders for this 
special work are being received at the Earl of Dudley’s works 
for L.W.R.O. chain iron and manufactured chains of from jin. to 

sin. sizes. It is believed that chains are required for river work, 
and that the superior quality of Staffordshire best iron compen- 
sates for the heavy import duty which the goods have to bear into 

American ports, 

These orders are raising the question again in this district of the 
false branding of common iron. Makers of best qualities advise 
that to insure correctness of the brand the purchaser of chains and 
cables should either buy direct or demand to be supplied with a 
copy of the invoice of the whole of the iron from which the chain 
has been manufactured. 

Prices of Earl Dudley's iron remain at £7 12s. 6d. for bars, £9 
single best, £10 10s. double best and £12 10s. single best. His 
lordship's rivet and tee iron is £10 single best, £11 10s. double 
best, and £13 10s. treble best. Angle iron and strips and hoops 
up to 14 g. is £8 2s. 6d. ordinary, £9 10s. single best, £11 double 
best, and £13 treble best. Strips and hoops of jin. and 20 w.g. 
are £9 2s, 6d., £10 10s., £12, and £14, according to quality, and 
— sizes £1 per ton additional is demanded. 

e wages question between the Patent Shaft and Axle-tree 
Company and their men has been amicably settled. At an inter- 
view which the operatives had with the general manager it was 
agreed that the men shall henceforth work at the ‘‘ country prices” 
under ‘‘ country conditions,” instead of under special conditions 
and at higher wages than are usual. This is practically a reduc- 
tion of 6d. to the puddlers and 5 per cent. to millmen. 

The Lilleshall Steel Company, Lilleshall, Shropshire, is at date 
full of orders for superior soft steel, for which it is obtaining good 
prices. The demand on all sides is increasing, and an extension 
of make will probably early be necessary. Blooms are quoted 
£4 12s. 6d.; billets, £4 15s. to £5; plating bars, £5 10s.; and wire 
rods, £6 to £6 5s., delivered Birmingham. 

The Staffordshire Steel and Ingot Iron Company, Wolverhamp- 
ton, continues full of work on basic steel for bridge and girder- 
making, boiler manufacture, machinery shafting purposes, &c. 
Much of constructional steel is being built into bridgework, under 
execution in Staffordshire yards, for India. The Bengal and Nagpur 
Railway Company is just now a prominent buyer. The company 
has also just completed deliveries under a large contract for steel 
for bridges for the imperial railways of Japan, which are being 
supplied by an engineering house at Derby. 

A remarkable feature of current demand is a call for shafting 
bars for the United States and Canada—of heavy sizes—from din. 
up to 64in. diameter. The powerful rolling machinery which the 
company possess for work of this class is the secret of their posses- 
sion of the orders. At the same time it is not a little remarkable 
that America should still have to come to England for steel. 
Current prices at this company’s works are :—Boiler plates, 
£7 10s.; bridge and ae plates, £7 ; angles and bars, £6 5s.; 
blooms and billets, £5; all of basic steel. Steel shafting bars are 
£6 15s. f.0.b. 

A brisk trade continues to be done in imported steel; indeed, 
salesmen of makers at a distance are always taking good contracts 
from consumers hereabouts, and a larger business might be done if 
sellers were more able to promise tea delivery. On account of 
the large trade doing in the nearer localities of the works this 
prompt delivery is largely an impossible feature of attainment for 
Staffordshire consumers, who have to be satistied with getting their 
orders filled with second alacrity to those which reach the works 
direct. Quotations of the Blaenavon Steel Company, South Wales, 
for delivery into this district are:—Billets and tin bars, £5; plating 
bars, £5 5s, The Tredegar Company quote £4 10s. for Bessemer 
blooms delivered here, £4 17s. 6d. Siemens, and £5 for tin bars. 
Blooms and billets from the Cumberland districts are £4 7s, 6d. to 
£4 15s., delivered here. 

Some further sales of pig iron have been made this week, arising 
out of inquiries which were on the market at quarter-day, but 
demand is not brisk, and prices of imported sorts are easier by 1s. 
to 1s. 3d. per ton. Native makers have all they can do to execute 
orders in the required time, and there is no chance for any accu- 
mulation of stocks at the furnaces, It is somewhat remarkable 
that numerous consumers still state that they have to telegraph for 
nearly all their supplies of pigs from outside districts, so pressed do 
producers appear to be with work. Prices are lower, at 30s. for 
native cinder sorts, 37s. 6d. to 40s. for part mines, and 50s. for all 
mines. Northamptons are 36s, delivered, and Derbyshires 37s. 
easy. 

4 lathe which has just been manufactured by Messrs. W. and J. 

Player, of Birmingham, is intended for a somewhat singular desti- 

nation. It has been constructed at the cost of £60 to the order of 

some friends of Mr. Grenfell, baptist missionary at Stanley Falls, 
on the Congo, and it is to be used for the repairing of the mission 
steamer, The Peace, and for other amg oe oy Its weight is a little 
over half a ton, and it has had to uilt in pieces not exceeding 

80 lb. in weight. 

The Nut and Bolt Makers’ Association has determined upon 
asking for a return to the wages list of 1881, less 5 per cent. Other 
gatherings have been held with the same result, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester. —With undoubtedly more work stirring in the various 
jron-using branches of industry, and a better prospect, so far as 
actual trade is concerned, the market continues in a depressed con- 
dition, with a tendency, if anything, towards weakness in prices, 
The development of the improvement, which might be fairly ex- 

sted from the almost generally increased industrial activity, is 
Peld in check by the uncertainty which still hangs over the future 
with regard to the possible outcome of present continental compli- 
cations, and the result is that anything like long forward engage- 
ments are only entered into with very great caution. A large 
weight of iron is, however, going into actual consumption, and 
both in pig and finished iron merchants report increasing require- 
ments throughout the various channels of consumption, which is 
an unquestionable indication that trade itself is in a more healthy 
condition ; and although there is still a wide margin in the means 
of production over requirements, which must of necessity keep 

rices down at a low level, the position shows a very decided 

improvement as compared with this time last year, and if no very 
material rise in prices can be looked forward to, there is un- 
doubtedly the prospect of a fairly steady business being done, 

The Manchester iron market on Tuesday brought together about 
an average attend , but busi all through was very slow. 
Pig iron still meets with only a very limited inquiry, and where 
makers are compelled to come into the market tney have to meet 
buyers with very low prices. So far as the quoted rates are con- 
cerned there is no material change from last week, and for the 
most part makers show no very great anxiety to force business, the 
weakest point of the market being still in Lincolnshire iron, which 
is offered at several shillings per ton below the current rates for 
local and Derbyshire brands. Lancashire makers still hold to 
about 39s. 6d. to 40s., less 24 per cent., as their list rates for forge 
and foundry qualities, delivered equal to Manchester; but the 
business they are doing is practically confined to a few renewals of 
old contracts with regular customers, and so far as outside business 
is concerned they are quite above the market. Derbyshire, which 
is firm at the quoted price of 42s., less 24 per cent., for foundry, 
delivered equal to Manchester, meets with little or no inquiry. 
Although, as above indicated, Lincoln is offered at very low figures, 
the business doing is very small, only a few transactions in 
foundry, which can be got at about 37s., less 24 per cent., delivered, 
being reported; forge qualities at the average price of about 
36s. dd., less 24 per cent., delivered equal to Menchester, is virtu- 
ally unsaleable, makers in some cases receiving offers of about 1s. 
per ton under this figure. The position of outside brands remains 
much the same as last reported, good foundry Middlesbrough 
delivered equal to Manchester not being obtainable at anything 
under 40s, 10d. net cash, and the leading Scotch makers are firm 
on the basis of their recent quoted rates, 

There is still only a small weight of business doing in the hema- 
tite trade, and although there is no really quotable change in 
makers’ rates, 51s, 6d., less 24 per cent., is a price which has to be 
taken for good No, 3 foundry qualities delivered in the Manchester 
district, where buyers have business of any weight to offer, and 
there are sellers at this figure. 

In the steel plate trade there has been during the past week 
some little giving way upon the full rates makers have been asking, 
and although £8 per ton is still in most cases held to for good 
boiler-making qualities delivered in this district, there has been 
some underselling, business having been put through on the basis 
of about 5s. less than the above-named quotation. 

In the manufactured iron trade there is only a small weight of 
new business coming forward just at present. Although there is 
more doing amongst consumers and a fairly large trade is passing 
through the hands of merchants, they are in most cases pretty 
well covered by the rather heavy buying which went on two or 
three months ack, and they are running off contracts before 
giving out further orders, in the hope that prices may be more in 
their favour when they have to come into the market. The con- 
tracts which makers have on their books are for the present keep- 
ing them in most cases tolerably well employed, and there is no 
great pressure to sell. The tendency of prices, however, is in the 
direction of an easier tone, and makers of the better class brands 
who have been holding out for their full rates are finding it neces- 
sary to follow the slight giving way which has recently taken place 
in the market. For delivery in the Manchester district ordinary 
qualities of local bars average £5, and good Staffordshire qualities 
about £5 2s, 6d. Hoops are still quoted at £5 5s. and sheets at 
£6 15s. per ton delivered, but prices are scarcely firm at these 
figures. 

Extremely low and unremunerative prices continue the general 

complaint amongst engineers in nearly all departments, but the 
weight of work giving out is increasing, and most branches are now 
fairly well employed. In the stationary engine building trade the 
leading establishments are full of work, and some firms have more 
orders than they can themselves execute, with the result that a 
considerable quantity of work has had to be given out to other 
makers, and activity in this particular branch of engineering is 
thus being pretty well distributed. Cotton machinists are with 
one or two exceptions well supplied with orders, and activity is 
also fairly general throughout this department. Boiler-makers 
continue quite as well employed as they have been now for some 
time past. Machine tool makers are mostly tolerably well supplied 
with orders, and report a fair amount of inquiry stirring; and in 
locomotive building and general engineering there is also more 
doing, although these branches are not so well off as others. The 
wages’ question is being kept to the front by the trade union 
an but any general movement for an advance is still 
held in abeyance. Meetings have, however, been held to consider 
whether the men in isolated shops shall be authorised to take 
action for securing higher wages, and in some instances this 
authority has been given by the associations to their members. 
As I reported last week the wages movement is gradually 
developing on to more extended lines, but the trade union organi- 
sations still seem to hesitate about committing th Ives to any 
decisive general course of action. 
_ Messrs. Kendall and Gent, of Manchester, have in hand several 
improved designs in machine tools. Amongst these they have just 
completed a new powerful treble-geared machine for screwing bolts 
up to 6in. diameter, with square threads up to l4in. pitch. In this 
machine the bar to be screwed is carried between centres, and 
driven by avery powerful gearing cone and pulley. The screwing dics 
are carried by a saddle traversed along the bed by a strong guide 
screw and change wheels, and the lubrication is effected by means 
of a centrifugal pump, which is constantly playing upon the dies. 
The machine throughout has been very casebally designed, so that 
all the motions are under the immediate control of the workman. 
They have also in course of construction various new designs of 
milling machines, and amongst these may be specially mentioned a 
hew machine designed for surface milling and adapted for objects 
up to 6ft. in length. Its general outline is that of a planing 
machine, made exceptionally rigid, with the addition of being 
specially designed to meet the strain found in heavy milling. This 
tool presents a further step in adapting the milling machine to 
supersede much of the present work of the ordinary planing 
machine. I may add that the firm have just purchased the 
books, goodwill, and trade connections of W. Collier and Co., an 
old-established Salford firm of engineers’ tool makers, which they 
are merging into their present business at Victoria Works. 

The Union Engineering Company, Manchester, has introduced 
somewhat of a new departure in air propellers used for ventilating 
purposes. This consists of an improved type of the well-known 

Schiele ” fan, in which the vanes of the propeller are of a hollow 
curved, scoop-like form, somewhat of the shape of a spoon; but 
Instead of mt the fan with the convex side of the vanes forward, 
as in the ‘‘Schicle,” the improved air propeller is driven with the 
concave side of the vanes forward, which means, instead of 
acting centrifugally, as in an exhaust fan, the vanes scoop the air 











towards the centre, and drive it forward rapidly along the central 
portion of the tube, the friction of the current of air against the 
inner circumference of the conducting tube being thus reduced to 
aminimum. It is claimed for the new fan that it contains a greater 
capacity of exhausting power than any other type, and the angle 
of the vanes can be altered so as to make the machine into a light- 
running air propeller, passing large volumes of air at low pressure, 
and with small expenditure of force; or it can be made to force or 
exhaust air at a considerable pressure, equal to about 2in. of water 
gauge. This latter quality has the effect of rendering it particu- 
larly adapted for many purposes where the ordinary air propeller 
is non-ettective, such as in ship ventilation and other kindred 
operations, Experiments on an ]8in, diameter improved ‘‘ Schiele” 
fan have shown that at a speed of 650 revolutions per minute a 
volume of air was passed ot 2640 cubic feet per minute, with a 
water gauge at the intake of 0-3in.; whilst at a speed of 1200 
revolutions per minute a volume of 5100 cubic feet ot air was pro- 
duced, with a water gauge of lin, In the larger type of “Schiele” 
fans, suitable for mine ventilation, an important improvement has 
been introduced with the object of facilitating the delivery of large 
volumes of air, and at the same time reducing to a minimum the 
noise and vibration usually caused by such fans, In the improved 
“Schiele” the outer edge of each vane is made of a V-shaped 
form, instead of a straight line as usual, whilst the casing remains 
the same as before. By adopting this special form of vane, the 
pressure and velocity of the air are reduced towards the extreme 
tip of the vanes, instead of being increased, as heretofore, with the 
result that whilst the friction against the casing is decreased, the 
delivery area at the tip of the vane is increased about double what 
it would otherwise be if the tips were not notched, and tie increased 
efficiency of the fan is thus secured. 

The members of the Council of the National Association of Colliery 
Managers met on Saturday afternoon last at Manchester to settle 
some preliminaries requiring to be gone through prior to the regis- 
tration of the Association, and to transact general business. I'he 
chair was occupied by the president, Mr. 8. Alsop, of Pinxton 
Collieries, Derbyshire, and there were representatives present from 
the following collieries :—Bradford, Manchester; Ferry Hill, 
Durham ; Wynnstay, Rualton; Collins Green, Newton-le- Willows ; 
Ffrewd, Wrexham; Heskin Hall, Chorley ; Leacroft, Staffordshire; 
Parr, St. Helen’s; and Pemberton, Wigan. Mr. J. Saunders, 
public accountant, Derby, was appointed financial secretary to the 
Association, and his otlice was engaged as the registered office of 
the Association. The articles of association were then gone 
through, amended where necessary, and adopted, subject to the 
approval of Mr. M. W. Peace, solicitor to the Association. This 
hew organisation seems likely, so far as can be judged, to meet 
with the hearty support of the colliery managers throughout-the 
country. 

In the coal trade, the quieting down reported last week has been 
checked to a considerable extent by the return of the severer 
weather of the past few days, and there is still a steady trade doing 
generally, the whole of the present output being moved away, 
whilst pits are running on practically full time. Best house-fire 
coals cuntinue in good demand, and the lower sorts, for the retail 
yard trade, meet with a brisker sale than last week. So far as 
inland requirements are concerned, common round coals are only in 
moderate demand for steam, iron making, and general trade pur- 
poses, but the shipping trade continues good, and supplies, though 
plentiful, are not so excessive as to cause any great pressure to 
sell. Engine classes of fuel continue in good demand for mill pur- 
poses, and the better sorts meet with a ready sale, but common 
sorts are still rather a drug. Prices generally are well maintained 
at late rates, and there 1s no indication at present that colliery 
proprietors contemplate any revision of their list rates with the 
close of the month, and the only description of fuel that shows any 
sign of weakness being some of the interior descriptions of round 
coal, At the pit mouth best house-tire coals remain firm at 9s. per 
ton; seconds, 7s. to 7s. 6d.; common house-fire coals, 5s. 6d. to 
6s.; common round coals for steam and forge use, 5s. to 5s. 6d.; 
buryy, 4s. 3d. to 4s. 9d.; and slack from 2s. 6d. for the lower sorts 
up to 3s. 6d. and 4s. per ton for best qualities. For shipment, 
6s. 9d. to 7s. is still being got for ordinary qualities of steam coal, 
delivered at the ports on the Mersey. 

Barrow.—There is a continuance to report of the firm and steady 
position of the hematite pig iron trade. There are, however, still 
several furnaces out of blast in the West Coast district, and 
although spring and shipping orders have introduced several good 
orders, there is no prospect of any increase being made in the pro- 
duction of iron, ‘he present output is very large, and not much 
below the largest yield ever knowr, because the furnaces now pro- 
duce more pig iron individually than was the case a year or two 
ago. It is obvious that so long as the steel trade remains 
so brisk as at present there will be a brisk trade in Bessemer 
pig iron, while ordinary hematite qualities of pig iron are 
consumed for general purposes to a considerable extent. 
Prices are steady at last week’s quotations. Nos, 1, 2, and 
3 Bessemer at 43s. 6d. per ton net f.o.b., and No 3 
forge and foundry iron at 42s, Sd. per ton. Stocks of pig iron are 
still large, particularly those representing hematite warrants which 
have been stocked by merchants and speculators in hopes of better 
prices being realised ; but these hopes have long been entertained, 
and from immediate appearances there is no prospect of a change 
for the better. There is a good and brisk trade doing in all 
qualities of steel. In every department, in fact, ful) activity is 
maintained. It is expected that this will continue throughout the 
year. There is a good inquiry for rails, and prices are steady at 
trom £3 18s. 6d. to £4 per ton for ordinary heavy samples. There 
does not seem much probability of makers at present being able to 
maintain an advance. The business doing in steel for shipbuilding 
purposes is very large, and it is clear that several important orders 
are pending for large steamships and sailing vessels, from the 
many inquiries which are being made for the delivery at an early 
date of angles and plates. The former are quoted at £6 7s. 6d., 
and the latter at £6 17s. 6d. per ton net f.o.b. In all branches of 
the steel trade, billets, slabs, tin bars, hoops, and wire, there is a 
good inquiry. Shipbuilders are not in receipt of any new orders, 
but engineers are better off for work, and boilermakers and iron- 
founders are likely to be busier. Iron ore quiet at 8s. 6d. to 11s. 6d. 
per ton, but the consumption is well maintained on old contracts. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


SHEFFIELD manufacturers expressed some concern over the recent 
report of the select committee on army estimates, in which 
reference is made to the pledges given by the Surveyor-General of 
Ordnance in 1884, ‘‘to certain manufacturers at Sheffield and to 
Messrs. Whitworth, guaranteeing to those firms the exclusive supply 
of certain articles, ‘lhe committee think ‘‘it should be matter for 
careful consideration whether this policy should be maintained for 
any considerable length of time.” The allusions were understood 
here to indicate that in future steel for army purposes would be 
produced in larger quantities at Woolwich, and that firms in 
Sheffield and elsewhere would not be patronised so extensively. 
That, however, is not to be the case. Mr. Stuart Wortley, one of 
Shettield’s members, directly the report was published, sought an 
interview with Mr. Stanhope to question him on the subject. The 
Secretary for War has given the matter careful consideration and 
has declared that no change whatever shall be made. 

You mentioned, on authority, last week that the old-established 
and substantial Butterley Ironworks had been converted into a 
limited company. It is interesting to note that this establishment, 
which dates back to 1778, is now making a new departure in bridge 
work for the South Indian Railways. The bridges are known as the 
pin-connected type, usually adopted in America for wide spans, the 
object being to dispense with rivetting on the site of erection. 
Seven of them are made to span clear openings of 100ft., and one 





of 120ft. Special machinery has been erected for this new busi- 
— which, it is expected, will develope into a large and profitable 
trade, 

I was present at the press view of the Glasgow Exhibition last 
Saturday ; the Sheffield exhibits, though not very numerous, in- 
clude several of our leading firms in the heavy and light industries. 
Messrs. John Brown and Co., Atlas Steel and Ironworks, display 
a variety of manufactures in shipbuilding, armour, general engi- 
neering, and railway requirements. A steel tunnel shaft forging, 
60ft. by 19in. in diameter, with solid coupling at each end, and 
thrust piece head at one end, makes an attractive feature. This 
shaft has been made under the large hydraulic forging press, 
completed during the last twelve months, which is the largest 
forging appliance in existence, and therefore capable of forging 
with ease the largest crank shaft, gun tube, &c., required. A 
group of four Purves’ patent ribbed flues are fitted in a large furnace 
front. Although the Purves’ flue has only been in the market 
about twelve months, over one thousand have been ordered. Pos- 
sessing presses capable of flanging outside edge and flue-holes in one 
operation in the largest size end plates, the tirm insure the produc- 
tion of any number of exact machine duplicates. A large flanged 
superheater end, and a wrought steel chemical pan dished out of 
the flat without weld in one of the presses, are worthy of notice. 
The background of the pan is formed by a steel boiler shell plate, 
28ft. long, 9ft. wide, Prin. thick. ieces of barbed iron and 
‘* Ellis” patent compound armour-plates, large weidless stee] hoops 
for revolving chemical furnaces, weldless steel dished hemi- 
spheres for sunken mines, steel castings of all sizes and shapes 
from the large propeller bracket and huge propeller blades 
downwards, with a vast variety of other articles, make 
up an imposing exhibit, which has a frontage of 60ft. in the 
main avenue. Messrs. Charles Cammell and Co., Cyclops Works, 
exhibit “Wilson” patent compound steel-faced armour plates ; 
steel projectiles and forged shells; ordnance forgings for guns, 
from the 6in. B.L.R. up to 13°d5in. B.L.R.; sections of rails and 
fish-plates; forged steel crank shafts for marine and locomotive 
engines ; cast steel propeller blades, files, tool, or pen steel. Messrs. 
Seebohm and Dieckstahl, of the Dannemora Steel Works, show a 
case containing Swedish iron and steel bars made from the 
best brands of Swedish iron, for tools and other purposes; 
also fractures of Swedish iron and steel bars, showing the 
different appearances, according to the various percentages of 
carbon; and in addition, fractures of special tungsten and 
heavy hardened steel, and a_ selection of tools from the 
same steel. This firm is also sending, by direction of Mr. Norden- 
feldt, an assortment of Mitis castings of various shapes and forms. 
Messrs. Thomas Jowitt and Sons, Scotia Steel Works, have a 
comprehensive display of their specialities in files, saws, hammers, 
engineers’ tools, &c. A very noticeable exhibit is that of Messrs. 
J. Grayson-Lowood and Co., of Sheftield, Deepcar, and Middles- 
brough, who show samples of their celebrated silica bricks, Bes- 
semer tuyeres, and other fire-resisting manufactures. Some of 
these samples have undergone the test of from 3000 to 60C0 
tons and upwards of steel being melted in front of them. There 
is shown a piece of brickwork taken from a Siemens-Martin open- 
hearth furnace that had been working at the premises of Messrs. 
Bolckow, Vaughan, and Co., of Middlesbrough, for nearly twelve 
months, and had run 462 casts and produced 6056 tons of Siemens 
mild steel without rebuilding, the sample exhibited having been 
at work the whole time. 

In the industries more intimately associated with Sheffield, the 
exhibitors are Messrs. Joseph Rodgers and Sons, who have a grand 
display of table cutlery, silver-mounted carvers, pocket, pen, 
sporting, and pruning knives, &c. Splendid specimens of the 
cutlery craft are a couple of flaming swords, 3ft. and 2ft. long, and 
a large pair of scissors, nearly 2ft. long. A knife known as the 
quadrangular knife contains ninety blades, and another, star- 
shaped, has 144 blades, Within an inch and a-quarter one knife 
contains fifty-seven blades, a remarkable specimen of ingenuity and 
delicacy of handiwork. There will be no finer exhibit in the 
Exhibition than that of Messrs. Walker and Hall, of the Electro 
Works, Shettield, who have been granted the largest space for the 
display of silver, electro-plate, and cutlery, these productions 
covering a space of 572 square feet. It consists of ten cases, with 
a main entrance guarded by a pair of fine gates of oxydised silver, 
enriched with gold, surmounted by a triumphal arch, over which 
presides the figure of Art with her pencil and book ; above all the 
trade mark of the firm, a flowing pennant. 

I have already informed you that the late Mr. Robert Hadfield 
for some months previous to his death intended to convert into a 
limited company his well-known business carried on under the 
name of the Hadfield Steel Foundry Company at Atterclitfe. The 
arrangements have now been completed, and the propectus has 
been issued. The capital is £110,000, in 11,000 shares ot £10 each, 
including 3300 vendors’ fully paid-up shares. 7700 shares of £10 
each are now offered for subscription, £7 10s. to be called up, the 
remaining £2 10s, to be paid as required. Mr. Robert Abbott 
Hadfield, son of the late Mr. Hadfield, is chairman and managing 
director, and the other members of the board are the Hon. George 
Curzon, M.P., London; Mr. John Mallaband, Sheffield; Mr. 
Horatio Marsden, Sheffield; and Mr. Benjamin Freeborough, 
Shettield, one of the executors of the deceased. The prospectus 
states that the company has been formed for the purpose of pur- 
chasing and carrying on the business established by the late Mr. 
Hadfield, and conducted by him for nineteen years at the Hecla 
Steel Foundry, Attercliffe. The ements for the conversion 
of the business had been compieted before Mr, Hadfield’s death, and 
they will be carried out by hisexecutors. The speciality of the firm 
is stee] castings of a modern type, including wheels, axles, cylinders, 
and other machinery used for railways, collieries, ship-building, and 
engineering ; whilst the firm has also made steel shells for war 
purposes, which have successfully stood the severe tests applied by 
the Government to the best French steel shells, Hadfield’s steel 
castings are used by the Admiralty, the War Department, the Royal 
Laboratory, and by the Governments of the Cape, New South 
Wales, India, South Australia, New Zealand, Queensland, and 
Egypt, as well as by numbers of large private undertakings both at 
home and abroad. The assets are estimated to be of the value of 
£140,000, which is to be the amount payable by the company to 
the vendors. The purchase money is to be payable as follows :— 
£50,000 in debentures, bearing interest at the rate of £5 per cent. 
per annum from 31st December, 1887 ; £33,000 in 3300 fully-paid 
ordinary shares of the company ; the balance of £57,000 in cash, 
with interest at 5 per cent. per annum, from 3lst December, 1887, 
until date of payment. The profits of the firm last year were 
£14,831, after making provision for bad debts, depreciation of 
plant, &c. ; and dividends, beginning at 10 per cent. per annum 
are expected. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE Cleveland iron market held at Middlesbrough on Tuesday 
last was well attended. The tone was, however, exceedingly 
quiet, and consumers showed little or no anxiety to make fresh 
contracts. Shipments have seldom been better than they are at 

resent, and stocks continue to decrease at a satisfactory rate. 

rices, however, are not improving. For No. 3 G.M.B. merchants 
are willing to accept for prompt delivery 31s. 9d. per ton, the rate 
which ruled last week; and some of the makers do not refuse 32s. 
For delivery to the end of June 32s, 6d. is the price currently 
quoted, but buyers, as a rule, do not care to commit themselves 
whilst the future remains in so uncertain a condition. The demand 
for forge, mottled, and white iron is less pressing than it was. 
Forge iron in small lots can be bought at 31s, 3d., and mottled and 
white at 31s. per ton, which is equivalent to a reduction of 3d. per 
ton in each case. 

Stevenson, Jacques and Co.’s current quotations :—‘“‘ Acklam 
Hematite,” Mixed Nos., 45s. per ton; ‘‘ Acklam Yorkshire,” Cleve- 
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land, No, 3, 35s. perton; ‘‘ Acklam Basic,” 35s. per ton; ‘‘ Refined 
Iron,” Hematite and Cleveland, 65s. and 55s. per ton; “ Chilling 
Iron,” 55s. to 60s. per ton, net cash at furnaces, 

The price of warrants has remained unaltered during the last 
few days. At Middlesbrough on Tuesday sellers were asking 
om = per ton, but sales were reported from Glasgow at 14d. per 

on less. 

Messrs. Connall and Co.’s Middlesbrough stock of pig iron was 
on Monday last 310,578 tons, which represents a reduction of 2570 
tons a the week, and 13,084 tons since the beginning of the 
mont! 

Most of the foreign ports which have been closed during the 
winter months are now open, and large consignments of Cleveland 

ig iron are being shipped daily. The quantity sent away to the 
23rd inst. was 70,186 tons, or about 19,000 tons more than in the 
corresponding portion of last month. 

The demand for finished iron and steel is somewhat quieter, and 
prices are easier in consequence. Good specifications of ship 
plates can be placed at £4 15s, per ton. Common bars are also 
down to £4 lds., and angles to #4 10s. Steel plates are offered 
at £6 15s. per ton, and steel angles at £6; all free on trucks at 
makers’ works, less 24 per cent. discount. 

_A-strike, which threatened at one time to assume formidable 
dimensions, recently took place at the Eston Steelworks. The men, 
as often happens in such cases, inflicted needless damage upon their 
employers by leaving work without notice. From their names 
the strikers seem to have been mostly of Irish origin. Thirty-two 
of them were summoned before the county magistrates, and 
dam were claimed to the extent of £2 from each of the 
defendants. Froma statement made in court on behalf of the 
prosecution, it appears that the men work under an agreement 
that fourteen days’ notice is to be given on either side before termi- 
nating their engagements. The rules being printed on the pay 
tickets, the men could not have been ignorant of this obligation. 

On the 9th inst. three men who had been away for a week with- 
out notice presented themse!ves for the purpose of resuming work. 
The foreman told them that their places had been filled up, but 
that they might take the places of certain absent men that night, 
if they pleased. One of them consented, but the other two pro- 
ceeded to agitate, and unsettle some forty others, who were then 
at work, with the result that all left the works forthwith. The 
whole of the material with which they had been occupied was thereby 
jeo ised, but fortunately through the efforts of the manager 
it was saved in time. Some 480 men were, however, thrown out 
of work in consequence of the action of the defendants. The 
leaders of the trades-union to which the men belong repudiated 
their conduct. Evidence was given to the effect that the damage 
sustained was not less than £122 6s. 9d. Several of the defendants 
were ordered to pay £2 damages and costs. The cases against the 
remainder were withdrawn on their promising to pay the cost of 
summons and to return to work. 

The boilersmiths employed in the marine engineering works at 
Sunderland claimed a short time since an advance of 2s. per week 
in their wages. After some negotiations they were offered by 
their employers an increase of ls. 6d., which they eventually 
acce’ " and thus any cessation from work was for the time being 
avoided. 

When nearly three years ago the late Lord Iddesleigh’s Com- 
mission on “the depression of trade and industry” was sitting, a 
number of questions were addressed to the “‘ North of England 
Iron Manufacturers’ Association,” among others. One of these 
was as follows, viz.: ‘‘ What measures could, in your opinion, be 
adopted to improve the existing condition of your trade or industry 
by legislation, and independently of legislation?” To which the 
Council of the Association replied:—({1) By federation with 
India and the Colonies, and the prevention of any import 
duties being imposed by them against British productions. 
(2) By Imperial guarantees to enable them to raise capital 
and proceed with railways and public works, but always 
subject to the admission of British products free. (3) By an 
inquiry into the question of mineral royalties, and the establish- 
ment of a Commission similar to the Railway Commission having 
power to fix fair royalties in case of dispute.” Since these replies, 
which embodied the united wisdom of some of the leading iron- 
masters of the North, were framed and published, not very much pro- 
gress ap to have been made in realising the desires they express. 
Federation, if regarded as a friendly sentiment in time of peace 
and a firm alliance in time of war, has undoubtedly made progress. 
But if it be regarded as a declaration against a protective policy 
between the various parts of the British Empire, it is to be feared 
that no progress has been made. Indeed, Canada has since become 
distinctly more protective than before. As regards colonial loans, 
the distinct tendency towards cheaper money would seem to favour 
more and more the influx of capital to the colonies; and there is 
no doubt that the British Government can materially help both 
them and its subjects at home by guaranteeing sound colonial 
enterprises to a reasonable extent. But any interference with 
colonial tariffs by the imperial autborities would probably be 
strongly resented, and had better be left to spontaneous develop- 
ment. 

On the question of mineral royalties little has been effected 
beyond exposing the evils of the present system, and agitating for 
reform. This has been done with considerable persistence both in 
Parliament and out of it, and some substantial result may be 
looked for ere long. The idea of Technical Commissions on the 
model of the Railway Commission, seems to gather favour. The 
Railway and Traffic Bill now in Parliament retains and improves 
it. Mr. Stanhope’s Boiler Bill—now abandoned—adopted it, and 
other proposals of like character, have been made. It is to be 
hoped that the suggestions of the northern iron manufacturers 
will continue to spread and bear fruit at an increasing rate. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been quiet throughout the 
week, the amount of business done being very small, with 
comparatively very little change in prices. The past week’s 
shipments in pig iron were larger than usual, amounting to 
11,437 tons, as compared with 6969 in the same week of last year. 
The largest shipments continue to go to the United States, and 
the export season to Canada has now fairly begun. Germany, 
India, and Australia are taking fair quantities of our iron, and 
there are also considerable shipments to Italy. It is also worthy 
of notice that the consumption of Scotch pigs at home is increasing, 
notwithstanding that the arrivals from Cleveland are a little short 
of what they were at this date last year. The stock in Connal and 
Co.’s Glasgow stores is still on the increase. There are eighty-seven 
furnaces in blast against seventy twelve months ago. 

The current values of makers’ iron are as follows :—Gart- 
sherrie, f.o.b. at Glasgow, No. 1, 45s.; No. 3, 41s. 9d.; Colt- 
ness, 48s. and 42s. 6d.; Langloan, 45s. 6d. and 42s. 3d.; Summerlee, 
47s. 6d. and 42s. 6d.; Calder, 47s. and 40s. 6d.; Carnbroe. 
40s. 6d. and 38s. 6d.; Clyde, 44s. and 40s.; Monkland, 
4ls. and 38s. 6d.; Govan, at Broomielaw, 40s. and 38s. 3d.; 
Shotts, at Leith, 46s. and 43s.; Carron, at Grangemouth, 50s. 
and 43s.; Glengarnock, at Ardrossan, 44s, and 40s.; Eglinton, 39s. 
and 37s. 6d.; Dalmellington, 40s. and 38s. 6d. 

The malleable ironworks continue fully employed in almost all 
cases, but the prospect for additional orders when those now on 
hand are worked off is not quite satisfactory. Merchants state 
that the home demand is fairly active, but that while inquiries 
from abroad are numerous, few of them result in business. Prices 
have generally declined about 2s. 6d. a ton, this being the first 
break since the maximum rates were obtained. Best bars are 
quoted at £5 2s. 6d.; common bars, rivets, and angles, £4 1ds.; 
nuts, £4 10s.; and plates, £5 10s., all less 5 per cent. discount. 

There is also a slight easing off in the prices of steel ; ship-plates 


are at £7 2s. 6d.; boiler plates, £7 12s. 6d. ; rivets, £6 12s. 6d. ; 
and angles, £6 2s. 6d. 

Messrs. William Dixon have resolved to erect plant at their 
Govan Ironworks for the manufacture of sulphate of a i 


—___—_._ 





Unfortunately, a great increase of output, both in crude and finished 
iron, is being prepared for by the erection of new blast furnaces and 
the rigging up of a lot of old rolling mills and forges which have 





These well-known works, situated in the southern quarter of 
Glasgow, were at one time quite in the country, but the city has 
now extended far beyond them; and the utilisation of the gases 
which now pollute the atmosphere, will be an advantage to the sur- 
rounding community, as well as to the proprietors of the iron- 
works, 

Makers of cast iron pipes are in some cases well employed with 
large orders, placed a considerable time ago; but very little new 
work of any consequence is offering. One Glasgow firm has lately 
received an order for 5000 tons of pipes for Australia. 

The coal trade exhibits a little more activity this week, but there 
is still a scarcity of shipping tonnage in consequence of better rates 
being obtainable on the Tyne and at Cardiff. The improvement 
in the export demand is particularly notable at the Eastern Scotch 
— which had been comparatively quiet for a series of weeks, 
rices of shipping coals area shade easier. The rates being offered 
for delivery at the Baltic ports are in a number of cases so low that 
coalmasters here have been obliged to decline them. 

Shipbuilders are having not a little trouble with certain classes 
of their workmen, who are striking for advanced wages. 

The time has now arrived when the Scotch mineral oil companies 
issue their annual reports. A number of the companies are unable 
to pay a dividend, and those who make any return have been 
obliged to reduce the return to the shareholders much below what 
has been usual. It is so far satisfactory, however, to observe that 
in the past three months there has been a gradual improvement in 
the prices obtained for sulphate of ammonia, paraffin, shale, and 
lubricating oils; and it is hoped that this important industry may 
be more prosperous in the year upon which it has just entered. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


MEN are getting scarce. This is as good a sign as I have noted 
of late. At several of the principal collieries this week the com- 
plaint of a scarcity of men was discu It was also regarded as 
showing well for several industries in the district, as the extent of 
emigration this year, so far, is limited. 

The steam coal trade has been quite brisk of late, and the tone 
of the market tirm, though as yet no advance in prices bas taken 
place. Steam coal of the best kind readily commands 9s. 3d., and 
the most ordinary sort is selling at 8s. House coal is now getting 
quieter, the busy season being almost ended. Taken altogether 
the season has been good, and prices well maintained. Now there 
isa slight reduction upon past quotations with respect to large 
coal. Small house, or smiths’ coal, is still selling at 6s. 9d., and this 
is likely to continue, as the activity in the coke trade is marked. 
The highest quotation reached for large house coal during the 
season has been 8s. 6d., and the last was 8s. 3d. It is probable 
that trade henceforth will rank from 7s. 9d. to 8s. One fact to be 
borne in mind is that the house coals are being more rapidly 
exhausted than is generally known. In Monmouthshire they are 
running out quickly. Last week one of Mr. Beddoes’ collieries 
in Gethgaer came to a close, and the last train of coal was orought 
out. Fortunately the coalowners had secured the Wingfield pit 
for working a piece of the Mynyddysllwyn seam, and the colliers 
were all transferred to that working. 

A mass meeting of colliers was held at Aberdare on Monday, 
when five delegates were nominated to wait upon Lord ge in 
respect of the London coal dues. One collier opposed it, and he 
was seized and hustled out of the meeting. This effectually stopped 
opposition. The questions of federation, the sliding-scale, Nant- 
melyn strike, and the miners’ agent were afterwards discussed. 
With regard to the strike the meeting | gga of it, and agreed 
to a levy of sixpence upon every man an y working in the dis- 
trict towards the support of the colliers, Swansea exported a little 
over 20,000 tons of coal last week, and a similar total was sent 
coastwise by Newport. Cardiff kept up to the average. 

An exceptional case came before the magistrates in the Rhondda, 
on Monday. A fiueman was charged with deserting his work, thus 
imperilling the men. A fresh summons was issued, this being 
unfavourable. 

Grave questions of sewage are agitating the Rhondda and 
Cardiff districts. Pontypridd and the Rhondda are about to resort 
to an extensive system, and this will affect a population of over 
100,000 souls. It is evident that if Cardiff is to be the recipient of 
the outfall on the seaboard, it will have to protect itself. One or 
two schemes have been formulated, and one of these obtained a good 
deal of local favour, as it included the combustion of sewage, and 
conversion into a chemical residuum of considerable strength for 
agricultural uses, 

A statement made in the Kidwelly district with reference to 
starting of the tin-plate works, has been commented upon, It is 
‘that when the proprietory are assured of a 14d. per box profit 
they will start.” It is further stated that the profit now made in 
the neighbourhood is under 1d. per box. 

This must be a most exceptional state of things. If true, as 
applied to the Swansea district, it would mean a profit of £250 per 
week only to the various owners. It may be taken for granted 
that such a “‘profit” would not pey wear and tear of machinery, 
and would soon lead to an end. e minimum profit of tin-plate 
makers ought to be ls. per box, to give them a moderate return. 
This, howevever, is rarely obtained. The opinion on ’Change at 
Swansea is that a crisis is approaching. Buyers are pressing large 
orders on the attention of makers, and makers are holding as much 
aloof as possible from committing themselves to anything but a 
temporary trade. It was reported that the French syndicate is 
buying up all the tin it can at £166. By others again forward 
deliveries of tin in July are offered at £112. Tin-plate makers are 
getting wary. Business done is large, and figures areeasy. Latest 
quotations on ’Change were:—Iron coke tins, 13s. to 13s. 6d.; 

mers, 13s, 3d. to 13s. 9d.; Siemens, 13s. 9d. to 14s.; ternes, 
24s. to 25s, ; charcoal—Siemens steel—17s. 6d. to 26s.; best, 17s. 6d. 
to 28s, 

Stock cleared from Swansea last week amounted to 63,492 boxes ; 
and as 32,000 only came to hand, there has been a perceptible fall 
in stocks. 

Advices from India are favourable, and a good rail season is 
expected. Several important consignments were made during the 
last few days to San Francisco and elsewhere. Prices remain in 
statu quo. Heavy rails are quoted from £3 17s. 6d. to £4 5s. ; light, 
£4 12s, 6d. to £5 5s. 

In blooms, bars, and pigs the business done is moderate, but on 
the crease. Bessemer blooms are being offered for £4 5s,; tin- 

late bars, £4 15s. The best—Siemens—command £5 2s, 6d. Pig, 
latest, Wednesday evening :—Glasgow, 38s. 8d.; Swansea, 48s.; 
Cwmavon hematites, 48s. ; Forest, 49s. 3d. 

Coke is in demand; patent fuel quiet; pitwood selling rather 

slowly at 14s, 6d. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron markets still show a firm tendency on the whole, though 
here and there signs of more quietude are apparent; but their 
further healthy development is prognosticated on all sides, though 
the low prices offered at the last pons y 3 tendering for rails gave 
thera a momentary shock and caused the holders of industrial 
shares to throw them unduly upon the market. Asregards railway 
material, it is certain that competition from abroad will in future 





keep the prices low; but for other manufactures, so long as there isa 
tolerably active demand, prices will be kept up by the conventions, 





d idle for years, and as the wrought iron convention has 
already sworn vengeance against the latter, if they dare to appear 
on the market, it is clear that it is fearful of having to share what 
demand there may then be with outsiders. This is just what 
might have always been expected, namely, that the convention 
would foster the trade, and so create, as it were, a competition 
with itself. Numbers of merchant and other buyers will hail these 
new works with delight and support them, as may be judged by 
advertisements now pyre containing offers by merchants 
to place the whole of their year's requirements with works 
which must, however, be outside the convention, just as some 
firms will not employ unionists. From Silesia the reports con. 
tinue cheerful; best brands of foundry pig have been sold M, ] 
to 2 higher than last noted, but common forge has lost a trifle, the 
lowest notation being now M. 50 p.t. The ro!ling mills are quite 
fully supplied with orders for all sorts of sectional and other iron 
so that certain sorts are difficult to procure. The inland country 
demand is very active, but there is very little export trade. The 
rolling mills are perfecting and enlarging their plant all round, and 
improved and larger blast furnaces are being built. Prices are un- 
changed from last week's quotations, In spite of the unrest caused 
by the political situation in France, the iron market has lost none 
of its firmness, and the tendency of prices is upwards, except as 
always in Paris; but the iron masters of the Nord. are getting tired 
of this everlasting lowering of prices, and threaten to take such 
measures as shall insure a more staple state of the Paris 
market. At present in the Nord girders are quoted 135f, ; 
and merchant bars 140 p.t. free truck; at La Chapelle wire rods 
are firmer at 145 to 150f. p.t., old rails firm at 80f. The Belyvian 
market is firmer than last week, otherwise no special change is 
visible. In the pent pen Nis, pr the Siegen and Nassau iron 
ores are not in quite such good request as a very short time ago, 
but this has caused no appreciable alteration in prices, which is 
fortunate, or else under the lower condition of the pig market 
forge iron would have to give way, especially as the make is likely 
to increased by many of the spiegeleisen furnaces now making 
the former sort. The Luxemburg minettes keep in full request 
with a tendency to a rise in prices, which are at present firm at 
M. 2°10 to 3°24 for the four grades, free on trucksat mines, There 
is at the moment little change to note in the state of the pig iron 
business. No orders at all come from America for spiegel, and it 
is only in moderate current demand for home consumption, and 
little is exported over the borders. The presumption is that the 
orders for spiegel as well as for wire rods are being lzept back in 
America until it isseen what turn the new Tariff Bill takes; but no 
alarm is felt in this country about the result becoming unfavour- 
able to its iron industry. The price remains M. 59 p.t. for the 
lower grades of spiegel containing 10 to 12 p.c. Mn. As regards 
forge pig, what was said last week can be repeated this, namely, 
that much fewer orders are at present being booked, because the 
forges have covered their wants for some time to come; still prices 
are pretty well maintained where busi is done at M. 50 to 52 p.t. 
Also in foundry iron no change has occurred, M. 51, 54, and 57 
being the current prices, and occasionally 1 to 2 higher. Basic and 
Bessemer are firm in price and brisk in demand, the former 
unchanged at M. 45 to 46, the latter at M. 54 p.t., and here and there 
a shade more. Up to this, with the exception of basic pig, the sales 
of crude iron of all sorts have greatly surpassed the production, 
and 160,000 t. of orders are at this moment on the books of the 
Rhenish-Westphalian pig iron convention. Luxemburg forge still 
costs M. 38°60 at works. The malleable iron works were regularly 
employed during the week. The inland demand has been satisfac- 
tory, and though weak and nothing to boast of, the export was a 
trifle better. The mills report orders enough to keep them 
regularly at work through the quarter, yet complaints are current 
of specifications coming too nage | to hand. Merchants report 
business as being quiet, and lay all the blame on the unseasonable 
weather, sles haven, does not seem exactly to meet the case. 
The prices remain firm, as of course they must under the circum- 
stances--that is, ostensibly; what is done sub rosa nobody knows, 
At list prices no doubt they pay. Till the end of March the 
convention had sold this year 57,000 tons of wrought iron of 
various kinds, which is not very much, considering that the big 
drum has been so well thumped. The girder business is rather 
brisker; hoops have lost ground, because the one large mill has 
refused to join the convention, and can be bought a few marks p.t. 
below convention list price. The plate trade has quite taken a 
turn for the better, and is now exceedingly brisk, all the mills 
having abundance of work, so that orders at short dates are hard 
to get executed; the good demand not only continues but in- 
creases, prices, as seen below, remaining unchanged. The Hoerde 
Works are specially engaged on ship and armour plates, the 
latter being for inland fortifications, the former for the mail 
steamers building on the Baltic. With such a freight, 
not looking to cost of production, which scarcely can be 
very cheap, what must such plates cost laid down at the 
ship-yard? The sheet trade is very dull and orders few and far 
between. It would look as if this branch had been overdone in 
the last few months ; however, towards summer it is expected to 
revive, The inland wire rod trade is gradually improving, as the 
stocks at the wire-drawing works are now saenaied, and fresh 
contracts about to be entered into, and the conventions and 
syndicates of the various branches which work up the article are 
continually becoming firmer established. The wire nail and 
chain merchants are ordering freely, and the wire-drawing conven- 
tion is making progress towards its accomplishment, all of which 
helps to cheer the wire rod makers. The prices have not yet been 
raised in order to give the working-up branches time to develope 
themselves in a healthy manner and make a fair start. 

The export is more than dull, but as the makers in this country 
are not alarmed at the result of the American Tariff Bill, they 
expect soon to receive a lot of orders which have been in abeyance 
all the time. The position of the foundries and constructive shops 
is not materially changed from last report. Demand and employ- 
ment are everywhere satisfactory, but there does not seem much 
doing for over-sea export. As all inland industries, however, are 
brisk, they supply a sufficiency of orders to keep the factories 
regularly going, and prices are more remunerative than they were. 
More tenders are invited for rolling stock; so the wagon factories 
may be said to be having a good spell at last. As concerns 
railway material, the Cockerill Company is reported from Bel- 
gium to have received the 1100t. steel rail order for the port 
of Hamburg. For the 4000 t. of rails, given out at Erfurt for 
the State, the Bochum Company’s offer was M. 116 aud that of 
the Aachen Hiitten Verein 114, while Bolckow, Vaughan, and Co. 
offered at 116.20 p.t. free of duty at Stettin, but the freight being 
easy from Westpbalia, these rails may be the cheaper of the three. 
No Belgian firm tendered. The lowest tender for iron sleepers at 
Frankfort for ‘the State was M, 123 p.t. free station Stieringen. 
The steel works are tolerably employed on all kinds of railway 
material, blooms, billets, and plates for home conversion. 

The list of inland prices are:—Good quality merchant iron, 
M. 125 to 180 p.t.; angles, 185; hoops, 135 to 137, 50 nominal ; 
mild steel billets, 19; boiler plates, 165, firm; tank ditto, 145; 
Siegen thin iron sheets, 147 to 150; ditto in steel, 150 to 157; 
heavy steel plates, 135 to 140; iron wire rods, nail quality, 121; for 
export, 105 to 108; in steel, 120; drawn wire in iron or steel, 135 
to 140; wire nails, 165; rivets, 175 to 180; wheels and axles com- 
plete, 315 to 320 per set; light steel rails up to 115. 

It is reported that the steel works of Tardy and Benech, at 
Savona, in which the Bochum Steel Company in Westphalia 
possesses one-third share, has just received from the Italian Rail- 
way Administration another order for 25,000 t. of steel rails at 
177-60. p.t. 

A very few days ago the Swedish Diet 
duty on imported pig iron of 80 ores per 100 ko, 





a Bill laying. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 12th. 

THe general trade conditions remain unchanged, 
Steel rails are selling slowly in small lots at 31 dols, 
to 32dols. Spot my ong has advanced, and quota- 
tions to-day are 16 dols, to 16°65 dols. June quo- 
tations, 16'70 dols, Exports last week, 587,461 Ib. ; 
total for the year, 16,361,406 1lb., against 
1,487,727 lb. for the same time last year, Ex- 
ports of copper matte, 19,510,915 lb., against 
1,737,092 lb, for the same time last year. The 
Calumet and Hecla mine fire is out, and prepara- 
tions are being made to put it in working process, 
The weakness of the London market has been 
reflected here in a dull lead market. Prices fell 
off 30c. per 1001b. Stocks, 1520 tons, against 
735 tons for this time last year. The market 
closed at 4°80. Spelter, 4°95. Stocks, 49 tons, 

The tin-plate market is quiet. Prices have 
advanced 10c, for coke tins. ‘The iron trade is 
without any life. The effort of a strong faction 
in Congress to reduce duties on steel rails to 
ll dols., and of pig iron from 6°72 dols, to 6 dols, 
per ton, is keeping a great deal of business out of 
the market. ‘The transactions in steel rails so far 
this year foot up nearly 1,000,000 tons. An addi- 
tional allotment of 250,000 tons will be made 
about May Ist. 

Very few orders are going abroad for Bessemer 
pig, spiegeleisen or iron material of any kind. 
The receipts last week were 22,684 boxes of tin- 
plates, and 167 tons of tin. The receipts of pig 
iron, 1400 tons, and at New York veal end iron 
routes, 1323 tons; steel bars and channels, 697 
tons; old rails, 500 tons; spelter, 40 tons; anti- 
mony, 50 sacks, 

The feeling in iron trade and general manufac- 
turing circles throughout the United States is, 
that the next two or three weeks will develope a 
large amount of business that has been held back 
through the expectation of a still further decline. 
The indications for the past few days are that in 
several directions prices have reached the bottom 
limit. 

The pipe mills expect to run full time within 
the next thirty days, Prices are very low, as 
one-half the capacity has been idle for some 
months. Bridge builders in all parts of the 
country are very busy, and two new structural 
iron establishments are to be built this year. 
There is an urgent demand for all kinds of 
machinery, both of steam and hydraulic. 








NEW COMPANIES. 
wn following companies bave just been regis- 


Anglo-American Self-opening Square Paper Bag 
Machine and Manufacturing Company, Limited. 


This company was registered on the 13th inst., 
with a capital of £100,000, divided into 100,000 
shares of £1 each, whereof 44,000 shall be called 
A shares, and the remaining 56,000 shares shall 
be called B shares. The A shares, or so much 
thereof as shall from time to time be issued, shall 
be issued and held upon the terms that the same 
shall be entitled to 44 per cent. of the profits of 
the company available for dividends in any year; 
and the B shares, or so much thereof as shall 
from time to time be issued, shall be issued and 
held upon the terms that the same shall be 
entitled to 56 per cent. of the profits of the com- 
pany available for dividends in any year. The 
objects are to purchase and acquire patent rights 
and privileges of a like nature in the United 
Kingdom and elsewhere, in respect of certain 
inventions in connection with the manufacture 
and construction of paper bags by machinery, 
and with a view thereto to enter into, adopt, and 
carry into effect, either with or without modifica- 
tion, an agreement made between the Inter- 
national Paper Bag Machine Company, of the 
City of New York, U.S.A., of the one part, 
and Henry Fricker, as trustee for the company, 
of the other part. The first subscribers are : — 

B Shares, 
W. P. Fricker, 3, Woodley-terrace, Braemar-road, 

I ic ad cans) ea. ce eee ee he 
E. R. Fricker, Lammas House, South Hackney.. 
H. Fricker, 4, Great Portland-street, W. . 


W. H, Thwaite, 17, Ospringe-road, Brecknock- 


wee 


Ee Wk tx etek ea, eee ey aes) Wal ae 
A. Wright, 23, Huddart-street, Burdett-road, E. 
P. M. Bland, 32, Munster-square, N.W...  .. .. 
—— 4, Raddington-road, North Kensing- 

ME ae s5 ne ‘ Je as 


~~ eee 


Registered without special articles, 





Crypto Cycle Company, Limited. 

‘This company was registered on the 13th inst., 
with a capital of £20,000, in £1 shares, to acquire 
the business of general engineers and manufac- 
turers, and dealers in bicycles, tricycles, crypto 
gear and other apparatus, articles, and things 
used or — in connection with velocipedes, 
now carried on by William Thomas Shaw, under 
the style of the Crypto Cycle Company, at 73a, 
Chiswell-street, Finsbury, London. The first sub- 
scribers are :—- 


W. T. Shaw, sich 


Crypto Works, 78a, Chiswell-st _ 
y orks, 7. swell-street 
London, E.C. “4 wee - we SMe tees 
J. G. East, Kingston-on-Thames, brewer .. .. 
G. M. Shaw, Essex House, Finchley, merchant .. 
A. Sydenham, 12, Chichester House, Great Eastern- 
ara ae eae 
C. F. Shaw, 42, Belsize-square, N.W., merchant.. 

I. Fairhall, 107, Bunhill-row, E.C., manager .. 
W. Westlake, 40, Nottingham-place, London, W., 
 cojrtin la me ame ae ame ame ee ta RR 

The qualification of a director shall be the 
holding of 100 shares, The number of directors 
and their remuneration shall be fixed by the com- 
pany in general meeting. The first directors 
Pa be William Thomas Shaw and John Flint 

vast, 





tt et 





Fawcett Preston and Company, Limited. 


This company proposes to adopt an agreement 
of the 10th inst., est fiona comm Chap- 
man, Alfred Chapman, and Henry Shield, of the 
Phoenix Foundry, Liverpool, and W. H. Buchanan 
(for the company). It was registered on the 11th 





inst., with a capital of £100,000, in £10 shares, 
with the following as first subscribers :— 


8 
*J, G. Chapman, 11, Elm Park-gardens, Fulham- 
read, emgimecr .. .. os «ss ce c+ ce oe 
*A. Chapman, 17, York-street, Liverpool, engi- 
Se a a eee ar rr rere 
*H. Shield, 17, York-street, Liverpool, engineer 
*D. de Ybarronde, 8, Tower-chambers, Liverpool, 
NOE nn os ce ue Oe 06 stan cs 
*W. Shield, C.E., 8, Church-buildings, Clapham 
Common ary ar ere eye ee 
T. R. a, 14, Fordingley-road, St. Peter’s Park, 
cler ES ae ae eee ere 
W. H. Buchanan, 42, Coltart-road, Liverpool, 
ENE ns ca 08. 00 65 be 40 0 06, 40 
The number of directors is not to be less than 
two, nor more than seven; qualification, £2000 in 
shares or stock; the first are the subscribers 
denoted by an asterisk; the remuneration of the 
board is to be £2000 per annum, 


nn 





Hutchinson Petroleum Motors, Limited. 


This company was registered on the 16th inst., 
with a capital of £60,000, in £1 shares, to pur- 
chase the patent rights of Richard Richardson 
Hutchinson relating to improvements in engines 
actuated by the thermo-dynamic energy of petro- 
leum, and similar combustible fluids, The sub- 
scribers are :— 

Shares 


James Logie, 68, Cheapside, chartered accountant 
H. E. Fuller, 1, Leadenhall-street, engineer 
W. Macrone, 137, Fenchurch-street, publisher 
F, Key, Leadenhall-buildings, accountant .._ .. 
H. C. Sleightholm, 29, Percy-street, W., wine 
MEE cs. 60 ch 00. 0s ce ce te se 
8. Mason, 187, Cheapside, merchant .. .. 
J. G. Hoey, 17, Great St. Helen's, merchant 
The number of directors is not to be less than 
three, nor more than seven; qualification, £50 
in shares or stock; the first directors will be 
appointed at the first general meeting, the sub- 
scribers acting ad interim: the company in general 
meeting will determine remuneration. 


1 
1 
1 
1 
1 
1 
1 





Low Moor Company, Limited, 


This company proposes to carry out an agree- 
ment with the Low Moor Company, of Low Moor, 
near Bradford, for the acquisition of coal, iron- 
stone, and other mines. It was registered on the 
14th inst., with a capital of £300,000, in £10 
shares, The subscribers are :— 

hares, 


S) 
*W. W. Wickham, Buton Spa, Yorkshire, iron- 
Master .. 1. 1s ce ce ce _ce ce _ ce oe 
*L. Hardy, Low Moor House, Bradford, iron- 
ae ee ee ee ee ee 
*F. D. Dawson, 44, Lincoln's-inn-fields, barrister 
*R. Hardy, J.P., Burton-on-Trent .. eo we 
W. & Dawaom, Otley 2c o- ce 00 co ce oe 
*Lieutenant-Colonel C. Milligan, Burton-on- 
*M. Smith Dawson, Roundhay, Leeds, iron- 
ee eee ee 
The number of directors is not to be less than 
four, nor more than eight; qualification, 100 
shares; remuneration, £2000 per annum. The 
first directors are the subscribers denoted by an 
asterisk, and the Hon. John Stewart Gathorne 
Hardy, of 2, Cadogan-square, 8.W., and Charles 
Stewart Hardy, of Chilham Castle, Canterbury. 


ee 





Schmidt Brothers, Limited. 


This company proposes to trade as manufac- 
turers and vendors of patent triangular grooved 
and barbed steel fencing wire, and patent steel 
grooved wire and other nails, shoe locks, bed 
springs, and similar articles, and for such pur- 
poses will adopt an agreement of the 10th ult., 
entered into with Messrs. William Schmidt, Julius 
Schmidt, and Charles Schmidt. The company 
was registered on the 14th inst., with a capital of 
£75,000, in £10 shares. The subscribers are :— 


Shares, 
F. Binton, Suffolk House, merchant me 1 
H. Binton, Suffolk House, merchant .. 1 
A. Collett, 29, Langton-road, 8.W., clerk mye 1 
J. Saohtler, 134, Gresham-road, Hackney, clerk.. 1 


A. E. Cosser, 12, Castle-road, Kentish Town, 
ar ae ae ny eae ee 
H. Glenister, 61, Victoria-road, Kentish Town .. 


E. F. Cosser, 12, Castle-road, Kentish Town, clerk 


The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification, 100 shares. 
The minimum remuneration of the board is to be 
£1000 per annum. 


end 





Southampton Electric Light and Power Company, 
Limited. 


This company was registered on the 14th inst., 
with a capital of £30,000, divided into 4000 pre- 
ferred shares of £5 each, and 2000 ordinary shares 
of £5 each, to carry on the business of electri- 
cians, mechanical engineers and manufacturers, 
and workers and dealers in electricity, motive 
power, and light. The first subscribers are ;— 

Shares, 
J. H, Aldridge, M.D., 13, Anglesea-place, South- 
ee ee ee eee ee 
J. Bishop, Grosvenor-square, Southampton, boot 
re ae 
E. G. Rose, Westwood, Southampton, brewer 
J. Appleford, Millbrook, Southampton, merchant 
J. G. C, E. Vanore, Southampton, Lloyd's agent 
J. Miller, 177, High-street, Southampton, out- 

MN os ed in kal, ERs Cee Mak lod “ass oa 
E. Brown, 17, Above Bar, Southampton, butcher 
R. Allen, 183, High-street, Southampton .. .. 

There is not to be less than three nor more than 
twelve directors; the first are to be appointed by 
the subscribers; qualification, shares of the 
nominal value of at least £250. The remunera- 
tion of the directors will be fixed by the company 
in general meeting. 


et 








Nava ENGINEER APPOINTMENTS.—The  fol- 
lowing appointments have been made at the 
Admiralty :—Richard T. Serle, chief engineer, to 
the Comus, to date April 14th; George F. Miall, 
assistant-paymaster, to the Shannon ; and Horatio 
O. Jones, assistant-paymaster, to the Agincourt, 
both to date April 14th; Frederick G. Jacobs and 
Henry St. C. Baldwin, assistant-engineers, to the 
Benbow; A. C. Darley, acting assistant-engineer, 
to the Glatton ; E. Barr, acting assistant-engineer, 
to the Calypso; and F. W. David, acting assistant- 
engineer, to the Volage, all to date April 19th. 





THE PATENT JOURNAL. 
Condensed from the ape the Commissioners of 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 
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5474, Hoists, A. Newsome, Leeds. 

5475. Raisina and Lowerina Buiinp Rops, A. T. 
Tucker, London. 

5476, RirLe Sicut Verniers, T. Bennett, Plymouth. 

5477. Automatic Casket Fan, J. Watts, Bournemouth. 

5478, AvromaTic Lip Brush CLEANER, A. H. Harrison, 
London. 

5479, Fastentnos for Braces, G. Mason, Birmingham. 

5480. Kircuen Ranoes, R. Hunter and J. Turnbull, 
Glasgow. 

5481. CHeckina Tramway Fares, R. 8. Wood, Man- 
chester. 

5482. DecoraTIVE Errects on Curna, &c., the Worcester 
Royal Porcelain Company, Limited, and 8. Ranford, 
Worcester. 

5483. Compressine Hay, &c., J. Harrison, Stamford. 

5484. New ALPHA-NAPHTYLAMINE-MONO-SULPHO-ACID, 
‘ x _ and R. Hirsch, Kirkheaton, near Hudders- 


eld, 

5485. Heatinc Water, A. Jackson and F. and G. 
Wear, Halifax. 

5486. TURBINE WATER WHEELS, C. Cadle.—( W. H. Ridg- 
way, United States.) 

5487. Coin Receivers, F. D, Butler, London. 

5488. Castor Bow s, &c , F. J. Wythes, Birmingham. 

5489. Man and Hanp Hoxes, &c., C. McNeil, jun., 
Glasgow. 

5490. TricycLes, C. T. Crowden and A. Brown, London. 

5491. Jointina for TuBULAR Framework, C, T. Crow- 
den and A. Brown, London. 

5492. SeLF-coLLecTING of Tots, H. Knight, Isle of 
Wight. 

5493, ‘‘Searcu Licuts,” W. Harvie, Glasgow. 

5494, Feepinc Mustarp, &c., D. E. Thomson, Glasgow. 

5495. PickLine Pork, &c., C. J. Cowell, Bristol. 

5496. Steam Borer Furnaces, J. Williamson, Man- 
chester. 

5497. EXTENDIBLE BepsTeaps and Covcues, W. Watson, 
Liverpool. 

5498. Gas-1RoNs, D. McG. Drysdale, London. 

5499. ApsusTine the Capacity of Cuina VESSELs, W. 
Lowe, Longport. 

5500. Horse CoLtar, W. Redpath, London. 

5501, Grinpine Ro ts, F. Butterfield, London. 

5502. Mosaic Work, C. Wittkowsky, Berlin. 

5503. Bopy Biocxs for RaiLway VEHICLES, J. Moseley, 
Manchester. 

5504. VerticaL Steam Boivers, T. F. Passman and 
J. F. Wake, Middlesbrough. 

5505. Looms for Weavine, H. Helm and A. Bridge, 
Padiham. 

5506. Knitrine Prxs, J. W. James, Birmingham. 

5507. Fiusnine Urinats, 8. H. Wright, Liverpool. 

5508. Frre-pLaces for Burninc Liquip Fuet, A. T. 
Hunter.—(Mrs. C. W. Stewart, United States.) 

5509. Draucut Exciupers for Doors, H. W. Butcher 
and J. E. Baxter, London. 

5510, Mrxcine Meat, T. Williams, jun., London. 

5511. Coatine Iron Sutps, T. Woolley, Southampton. 

5512. SuBMERGED PROPELLERS, &c., O. E. Pohl, Liver- 


pool, 

5518. Steam Cycinpers, Equitiprium VA.vgs, &c., O. 
E. Pohl, Live’ 

5514. Can Coupitines, H. Hadden and G. Weldon, 
London. 

5515. Hyprocuoric Acip Gas, H. W. Deacon and F. 
Hurter, London. 

5516. SHorMAKeERsS’ Lasts, E. Edwards.—(P. N. Doer- 
Jinger, France.) 

5517. Presses for GREEN Fopper or Hay, E. Edwards, 

(Kk. G. zur Lippe, Germany.) 

5518, Lamps, F. H. Lenders.—(C. Van Gael, Belgium.) 

5519. PuLLeys or WHEELS, and Ax.es, W. H. Blessley, 
Middlesbrough-on-Tees. 

5520. InLayinc ONE Metat in ANOTHER, G. Smith, 
London. 

5521. VaLve Apparatvs for Barus, &c., W. B. Seward, 
London. 

5522, TELEPHONIC AppaRaTus, A. H. G. Segnitz.—(Z. 
Brand, Brazil.) 

5523. Mounts for INDIA-RUBBER Stamps, F. R. Van 
Houten, London. 

5524. Pyrotecunic Sienas, F. W. P. Bouverie and W. 
Balch, London. 

5525, HortzonTaL FEATHERING WIND Motor, W. H. 
Hall, London. 

5526, FEATHERING PappLE Prope.tier, W. H. Hall, 
London. 

5527. SuppLyina FurNACE Fires with MoIsTENED AIR, 
R. Le Las and A. Robin, London. 

5528. Piares for Vottaic Batteries, E. Hermite, E. 
J, Paterson, and C. F. Cooper, London. 

5529. REFLECTOR for INCANDESCENT Lamps, P. G. Merry, 

mdon. 
5530. Dotts, H. Schimansky, London. 
5531. ExLecrric Licutina, J. G. Statter, London. 
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Banos and Manpouines, H. 8. Turner, London. 

Arr Prope._ers, P. Scott, Manchester. 

Umsre tas, W. Tapp, Bristol. 

5535. PorTABLE Pec Racks, J. A. Macmeikan, London. 

5586. Rotter Dark Suipes for PHotocrapay, 8. J. 
Holliday, Birmingham. 

5537. Winpow Sash Hanoine, W. J. Creek and C, Ison, 
Royston. 

5538. SEPaRaTING, &c., Corron, W. Noton, Oldham. 

5589. Moutupieces for CiGARETTES, H. Power, R. and 
8. R. Smith, Birmingham. 

5540. Securnina SLipIna Winpow Sasues, G. Neilson, 
Glasgow. 

5541. ScrEwep Wire, W. H. Dorman, Stafford. 

5542. Metatiic Boxes for Biscuits, &c., J. W. Dixon 
and W. Creswick, Sheffield. 

5543. MoRDANTING WooL with Curom 1uM CoMPoUNDs, 
E. Knecht and C. Rawson, Bradford. 

5544. BuckLep Puates of Iron, &c., G. H. Leane and 
F. Campin, London. 

5545. CALCULATING PHoToGRAPHIC Exposures, F, 
Hurter and V. C. Driffield, Widnes. 

5546. Rivertinc, &c., MACHINERY, J. Mackenzie and 
J. F. Wake, Stockton-on-Tees. 

5547. Souitarres, &c., J. T. B. Bennett and T. Clark, 
Birmingham. 

5548. CONDENSATION GutTTERS, &c., R. A. English, 
Stroud. 

5549. Brusues, &c., F. Baker, Birmingham. 

5550. BLEACHING TEXTILES Faprics, &c., A. McNab, 
Glasgow. 

5551. PronreR Packrna Cask, W. H. Vanes, Weston- 
super-Mare. 

5552. Winp Screen, P. Dixon, Bournemouth. 

5553. Cuttina Burton Hotes, C. A. Hall, Painswick. 

5554. Coverinc WirE or Conpuctors, R. Wood, Man- 
chester. 

5555. Busties, 8S. Dixon, London. 

5556. Locomotive Enornes, J. W. Smith, London. 

5557. LocoMoTIvVE ENGoInNEs, J. W. Smith, London. 

5558, TorPEDO Boats, B. A. Collins, London. 

5559. TorPEDo Nets, G. A. Corssen, Glasgow. 

5560. Steam Borters, T. Elwell, London. 

4561. Botrizs, T. H. Johns.—(W. A. Johns, United 
States.) 

5562. Dress ImMprovers, C. A. White and F. T. Plester, 
London. 

5563. Hot Pressino Fasrics, F. Dehaitre, London. 

5564. Mixers’ Lamps, C. Wolf and H. Friemann, 
London. 

5565. Dog KenNneL and Bencn, J. W. Bennett, 
London. 


5532. 
5533, 
5534. 





5566. Macuines for Makino Ancuors, J. Russell and 
3. Cooper, London. 

5567. + te AERATED WATER Borttes, W. Rudland, 

ndon. 

5568. Macuines for Sawinc Hoops, J. Innes.—{J. c. 
Ballew, United a) 

5569. Removinc Gum from Saws, J. Innes.—(J. C¢. 
Ballew, United States.) 

5570. Sawina Barret Hoops, J. Innes.—(J. C. Ballew, 
United States.) 

5571. Serrinc Saws, J. Innes.—(J. C. Ballew, United 
States.) 

5572. PREVENTING OVER-RUNNING DANGER SIGNALS, R. 
A. Methley, London, 

5573. Macuine Gun, J. Vine, jun., J. Brown, J. A. 
Skinner, and J. Vine, sen., London. 

5574. EnveLopes, H. K. Simpson, Richmond. 

5575, TrousER StretcHer, W. McDonnell, Corbally. 

5576. Scourninc Wootten Faprics, A. J. Boult.— 
(Alexandre and fils, France.) 

5577. Froor Ciorus, &c., W. P. Thompson.—(C. Rave, 
Belgium.) 

5578. Racket Braces, T. Bass, London. 

5579. Lips for Jues, &c., G. Sutton, London. 

5580. CLosine of Tins, C. H. Hummelinck, London. 

5581. Motive-Ppowtr Enoines, G. Delanne, London. 

5582. Exnaust Pipes, A. E. Schwrr.—(#. Sirinerd, 
Brazil.) 

5583, Fountain Pen, G. Downing.—(F. Girard, France.) 

5584. FEATHERING PappLE WHEEL, W. P. Bain, 


London. 
5585. Ba.ino Cotton, P. Bonvillain andF, L. J. Guyon, 


ndon. 
5586. Hoipers for Lamps, H. H. Lake. — (C. Grivolas, 
France.) 
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5587, Borries, H. I. Gould, London. 

5588. Brass Knogs, H. Deeley and 8. H. Tombs, 
Water Orton, near Birmingham. 

5589. Lappers, N. Barker, Bradford. 

5590. HoLtpine Puotocrapuic Tissue, R. J. Appleton, 
Bradford. 

5591. Gun Prosectites, R. Low, Dundee. 

5592. Sincerne Macuings, G. C. Douglas.--(J. Cargill, 
Germany.) 

5593, DETACHABLE Curr for Suirts, G. Benson, Belfast. 

5594. Sew1nec the Epcesof HanpDkERcHIEFS, G. Benson 
and J. McDevitt, Belfast. 

5595, CLEANING Tin, W. E. Kochs, Cardiff. 

5596, Steam Enornes, J. Maxwell, Glasgow. 

5597. REVERSIBLE KniTTING Macurne, W. H. Dorman, 
Stafford. 

5598. Preventinc Canvasses Toucaine, C. W. Pike, 
Birmingham. 

5599. Cuair for Hotprne Rattway Merats, J. and H. 
Taylor, Nottingham. 

5600. SULPHURETTED HypDRoGEN, E. W. Parnell and J. 
Simpson, Liverpool. 

5601. SoLpERING Irons, F. McCulloch, Glasgow. 

5602. Raisinc SHuTTLE Boxes of Looms, C. Bedford, 
Halifax. 

5603. Securninc Raitway Metats, &c., 8. Boxall, 


mdon. 

5604. Taps for Steam, E. Frost and G. Houghton, 
Sheffield. 

5605. BLockine and Roiuinc Macarye, B. R. Bond, 
London. 

5606. Batt Castors, J. Seyburn, London. 

5607. RepeaTiInc MecHanisM for FIRE-aRMs, G. 
Schnee, Munich. 

5608, — CHILDREN to TeLt the Tre, T. Archer, 

mdon. 

5609. Sprinc Motor, F. A. Richardson, London. 

5610. Porntina SLatE PENcILs, J. Smith, Glasgow. 

5611. WasHinc Macuivxes, J. A. and J. Hopkinson, 
London. 

5612. Propuctne Spirit from the Waste of BREWERIES, 
W. Gerdes, London. 

5613. Soap, W. Rédiger, London. 

5614. Sprincs for Hanpies for Looms, M. Ainsworth 
and J. Catlow, London. 

5615. Winpow Fastener and ALarvum, J. Cheshire, 
Birmingham. 

5616. Envetoprs for Currs, G. R. Neilson and F. J. 
Harrap, London. 

5617. GirpErs, G. Barker, London. 

5618. Corsets, E. A. and J. Ford, London. 

5619. PHotocRaPHic Lens SxutTTeERs, T. R. Dalimeyer 
and F, Beauchamp, London. 

5620, ENAMELLED EARTHENWARE ARTICLES, R. W. and 
A. J. Willis, London. 

5621. Curtine Bars of Suaar, P. Franke, London. 

5622, Button Sertinc Macuines, F. H. Richards, 
London. 

5623. Gas Lamps, D. W. Sugg, London. 

5624. Fuzes, C. A. McEvoy, London. 

5625. CARTRIDGE Boxes, J. G. Accles, London. 

5626. VoLuTr Sprines, H. Woodruff, London. 

5627. UT1LisaTIon of Exnaust SteaM, J. D. Carmichael, 
—(R. Petrini, Italy.) 

5628. Gas Enornes, A. E, Tavernier and E. Casper, 
London. 

5629, Pranorortes, E. H. Jones, London. 

5630. PERMANENT Way Junctions, &c., W. J. Ewing, 
Live 1. 

5631. Powper for CLEANING, &c., Knives, J. Johnson, 
Liverpool. 

5632. Motor Enornes, R. Humes, London. 

5633. Nuts, J. H. Piper, London. 

5684, Grain Mixers, 8. and W. J. Bates, London. 

5635. Cirppine INsTRUMENTS, L. F. J. and E. Bari- 
quand, and C. P. E. Marre, London. 

5636, CLoveER SEED SHELLING Macuine, W. Dynes, 


H. 


mdon. 
5637. Wixpows, G. W. Nash and P. T. Lacassagne, 
London. 
5638, ComMUNICATING APPARATUS for Suips, W. Wilson, 
London. 
5639, Carriaces, S. Hart, london. 
5640. ConTROLLING, &c, ELectricity for Licutrna., H. 
Edmunds, London. 
5641, BREECH-LOADING Fire-arms, &c., P. Mauser, 
London, 
17th April, 1888. 
5642. Apparatus for DELIVERING PrEParpD Goons, J. 
Roots, Crofton. 
5648. CLoruine, L. Wacks, London. 
5644. Castine OrpNaNcE, H. J. Allison.—(R. J. Gat- 
ling, United States ) 
5645. ORNAMENTATION of Hostery, E. W. Whitehall, 
Nottingham. 
5646. ExTINGUISHING CANDLES, F. C. Lynde and T. 
Gare, Manchester. 
5647. Brack Puppinas, J. and J. D. Hartley and 8. 
Dawson, Colne. 
5648. Cuttine or Divipine Pivsa, H. and A. F. Scott, 
Bradford. 
5649, Topacco Ling, D. Young, Dublin. 
5650. Net, F. Comyn, Edinburgh. 
5651, WALKING-sTICK, J. Brown, Glasgow. 
5652, Frames for Specractes, 8. Dixon, London. 
5653. Baskets for Launpry Purposgs, T. Humphreys, 


Sale. 

5654. Matcu for ADVERTISING Purposes, D. R. Duncan, 
London. 

5655. CANDLEsTICKS, J. Paton, Holyhead. 

5656. Deck or Fioor Bituiarps, W. G. Richardson, 
Clifton. 

5657. Batine Press, H. Leigh, Bury. 

5658. Sarety Porson BortriE, O. C. 
chester. 

5659. Humipiryinc the Air in Mutts, J. Hoyle, 
Manchester. 

5660. Moutpine Ciay, W. F. Murray and W. Cathcart, 
Glasgow. 

5661, Vices, A. Ktichen, Birmingham. 

5662. DRIvVING-GEAR for BicycLEs, &c., M. A. Weir, 
London. 

5663. WATER WASTE-PREVENTING VALVES, W. Koss, jun., 
Dennistoun. 

5664. Game, J. EF. Hughes, London. 


Holt, Man- 
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5665. Bast Furnaces, W. Evans, London. 

5666. Support for Puorocrapaic Cameras, G. Lowdon, 

. Dundee. 

5667. CLrosine Stays for Fan.icuts, &c., J. W. Auger, 
Liverpool. 

5668. Skates, F. Bosshardt —(E£. Jonckheer, Belgium.) 

5669. Parina Knives, A. Tompson and 0. F, Daines, 
London. 

5670. Heatine the Freep Surry of Borxers, J. Ran- 
kine, North Shields. 

5671 Barret Hooks, 8. Houghton, Priestfield. 

5672. Breeca-Loapinc and RepeaTine Fire-aros, R. 
Paulson, Langwith. 

5672. Portrication of Bismuts, &c., C. Cheswright, 
London. 

5674. Scoot Siarses, Biackpoarps, &c., G. Caryl, 
Liverpool. 

5675. CookIne-sToves, Fire-Grates, &c., M. Wilson, 
Liverpool. 

5676. Cotp Rotitrse Meratuic Rops, H. A. Williams, 
London. 

5677. Spoot, J. Y. Johnson.—(C. W. Taylor, A. M. 
Wickens, and J. Watt, Canada.) 

5678. Drawine Corks, C. Groombridge and G. Delgado, 
London. 

5679. HorsesHoes, W. L. Dash, Leicester. 

5680, Puzzie, H. J. J. van Marle, London. 

5681. Swrrcues for ELecrricat Purposss, C. 8. Snell, 
Saltash. 

5682. Winpow-sasH Fasteners, C. Jones, London. 

5683, DeLiverine Liquip in Excuance for Cory, E. 
Herissé, London. 

5684. eee J. Nicholas and H. H. Fanshawe, 

ndon. 

5685. Cartripcss, J. Nicholas and H. H. Fanshawe, 
London. 

5686. ExpLosives, J. Nicholas and H. H. Fanshawe, 
London. 

5687. Mountrnc of PxorocrapHic Lenses, G. L. 
Addenbrooke, London. ; 

5688. Factitatinc Skercnine in Co.ours, H. F. 
Fuller, London. 

5689. ArTiFiciaL Fue, J. Swallow and N. Proctor, 
London. 

ae Protector for THeRMomETERs, J. Arnold, Lon- 

n. 


o. 
5691. ~~, Sprnpies of Macurnery, E. Shackleton, 
navn. 
5692. Strippinc Dorrers of Scripsiers, J. Charles- 
worth and E. Booth, London. 
5693. IRoninG and CaLENDERING, E. Moore, Liverpool. 
5694. Knives for Parinc Corns, H. Stone, London. 
5695. PLayinc an ARITHMETICAL Game, L. Martane, 
London. 
5696. ~;prcas Copies of Letters, &c., G. H. Smith, 
ndon. 
5697. Lavatory Frrrmes, A, F. Morrison and M. 
Ingram, Manchester. 
5698. Pweumatic Macurines, J. M. E. Fontenilles, 
London. 
5699. ConverTING Opera Grasses, &c., into PHoro- 
GRAPHIC APPARATUS, W Sanders, Liverpool.; 
5700. Grinprnc, &c., Metat, E. Edwards.—(P. L. 
Vercaeren, Belgium ) 
5701. Weavinc Bacs, E. Edwards.—(C. Sanz and R. 
Echeverria, Spain.) 
5702. Rammine by Macutvery Stone, &c., G. G. Rutty, 
ndon. 
5703. Watcues, P. A. Newton.—(The Ansonia Clock 
Company, United States.) 
5704. Switcn Boarps, J. 8. Raworth, London. 
5705. CueckineG the CoLiection of Corns, J. Stevenson 
and R. Howson, London. 
5706. Brackets, C. W. Torr, London. 
5707. Runners of Cornice Pores, &c., C. W. Torr, 
London. 
5708. Dyxamo-ELectRic Macuines, J. Lea and C. 
Julian, London. 
5709. CARTRIDGE Expetiers, P. Mauser, London. 
5710. Water Cock and Dousie Vatve Batt, W. E. 
Mitchell, London. 
5711. Evrmiators, F. A. Hine, London. 
5712. NumBertnc Macaines, C. 8. Ellis and J. J. 
Sturla, London. 
5713. ELvecrric Evevators, J. K. Hallock and G. C. 
Blickensderfer, London. 
5714. Cartripce Loapine, &c., Macuine, G. D. Hunter 
and E. Hunter, London. 
5715. Bectinc, P. Jensen.—{C. A. Shierenand F, B. 
Brock, United States.) 
5716. ComBrinrp WritinG Paper and ENVELOores, CU. 
Harris, London. 
5717. Moups for Castine Metazs, P. F. Dillon and J. 
J. Doyle, London. 
5718. Bakers’ Ovens, W. Lorenz, London. 
5719. eee Motors, C. Wells and C. Weber, 
mdon. 
5720. Contrnvous Brake, T. Cowburn, F. Tentschert, 
and A. C. Bonsall, London. 
5721. Hoipers for UmpBre.tas, &c., G. Porter, London. 
5722. Bunsen Burners, O. Imray. —(C. A. von Welsbach, 
Austria. 
5723. CoaLyBeaTE WaTERs, W. Webster, London. 
5724. Moror Enorvegs, C. D. Abel.—{ The Gas Motoren 
Fabrik Deutz, Germany.) 
5725. Fasteninc for Fur Coizars, &c., R. Freéres, 
London. 
5726. Screw Fastener for Murr Corps, R. Freres, 
mdon. 
5727. Auromatic Saxe of Articies, E. J. Key, London. 
5728. Water Waste Preventers, O. Elphick, London. 
5729. Rounpapovuts, W. Storer, London. 
5730. Sewinc Macurves for Butron Hote and Hem 
Srircuixe, W. Cunliffe, London. 
5731. Measurinc EvecrricaL Currents, H. H. Lake. 
+B. Thomson, United States.) 
5781. Measurine Evectrricat Ccrrents, H. H. Lake. 
+E. Thomson, United States.) 
5733, Permanent Way of Rai_ways, E. W. Plunkett, 


ndon. 

5734. CanpLes, H. H. Lake.—(0. C. L. Praém, Den- 
mark.) 

5735. SePaRaTinG Grease from Stream, H. H. Lake.— 
(J. J. Lowden, United States.) 

5736. SprypLtes for Spinninc Macuryes, J. and W. 
Hogg, London. 

5737. Stotrixe Rivets, J. J. Unbehend, London. 

5738. Inpicator for Liqgurips FLow1nG through Pipes, 
H. H. Lake.—(C. Herschel, United States.) 

5739. Rottep Meta. Articies, C. E. Gouldc, London. 

5740. Roastine Leap Orgs, H. H. Lake.—(M. M. Bair, 
France.) 

5741. Metat Latrice-work, H. H. Lake.—J. F. 
Golding, United States.) 

5742. NavicaBLe Battoons, G. Gaggino, London. 

5743. Breech Mecuanism for Guns, T. Nordenfelt, 
London. 


18th April, 1888, 


5744. Liguip Statine, W. Bishop, London. 

5745. Instrument for E.ecrric Contacts, 8. H. Gillam, 
Bridgwater. 

5746. Boots, W. Butler, London. 

5747. CoMBINED MaGic-LaNTERN, E. Marlow, Birming- 

am. 

5748. Srrixinc Mecuanism of Ciocks, E. Broderick, 
Manchester. 

5749. Breap, H. Black, Glasgow. 

750. Cookune Stoves, J. Gardner, Glasgow. 

. Frecp Armour, J. Wyvill, London. 

. Hyprav.ic Morors, G. Russell, Motherwell. 

53. TeLepuone, G. Huck Burnley. 

754. Fotpinc Couck Turkis# Batu, H. Cholmondeley- 

Pennell, London. 

5755. Measurine the True of Exposure of PHotoara- 
Puic SxHutters, W. J. Wilson, London. 

5756. Fioats for Bait Cocks, W. J. Wilson, London. 

. FrRe-aLaros, E. A. Claremont, Manchester. 
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5758. Lire-savine Apparatus, J. R. Gostelie and W. H. 
Adcock, Birmingham. 

5759. Hoistinc Sueers, G. Russell, Motherwell. 

5760. RecuLatine the Tension of Peas of Vioxtins, &c., 
R. Spratley, Tunbridge Wells. 





5761. Feepinc Apparatus for WasHinc Macuinss, W. 
Birch, Manchester. 

5762. Ammonta Sats, M. N. d'Andria, Manchester. 

5763. PaorograpHic Apparatus, C. D. Randall, 
London. 

5764. Evecrro-moror Vexocirepes, C. A. Randall, 
London, 

5765. SELF-REGISTERING Lock, J. T. Kenworthy, Man- 
chester. 

5766. Vevocipepes, J. H. Hubert, Wolverhampton. 

5767. Lanterns or Lamps, 8. Snell and G. Pearce, Bir- 
mingham. 

5768. Pots for Exrractina Decoctions, H. Salkeld, 
Birmingham. 

awe the Srrencrs of Yaxn, H. Dickinson, 

‘ax. 

5770. TeLescoric Stanparps, E, Tewnshend and T. H. 

Thompson, Birmingham. 

771. PoLtisHinc TaBLe Knives J. Ford, Birmingham. 

Buttons, G G. Mander, Birmingham. 

Meascrine Fasrics, T. Dudley and A. King, 
Nottingham. 

5774. Gas or other Motors, W. T. Rowden, Glasgow. 

5775. Pumps, J. H. Carruthers, Glasgow. 

5 OperaTiING the “SHED” in Looms, B. Heppen- 
stall, Halifax. 

5 Looms for Wreavina, J. P. Bélicard, Manchester. 

REPEATER and other SmMaLi-arms, J. Carter and 

. J. Whiting, Birmingham. 

5779. Lace Parrerns, J. and W. Warner, Mansfield 
Woodhouse. 

5780. Sink and Gutiy Srencnu Traps, F. J. Ryan, 
London. 

5781. Azo Cotourinc Matters, E. de Pass.—{ Messrs. 
Bwer and Pick, Germany.) 

5782. Etecrric Arc Lamp, W. C. Mountain, London. 

5783. EvecrricaL TRANSFORMERS, W. C. Mountain, 
London. 

5784. Inx-pot, W. J. Horsfield, London. 

5785. Messaces in CipHer, A. J. Boult.—(A. von 
Simon, Austria.) 

5786. en for TeLepHones, &c., G. Cashel, Liver- 


5 
















5787 Composittons, &c., M. C. Bannister, Liverpool. 






5788. RectuLatinc Freep Water to Boiters, T Mudd, 
Liverpool. 

5789 Forminc GLoBULAR Boprgs, W. J. Edwards, Bir- 
mingham. 


5790. PREPARATION of NON-METALLIC Porous Boptes, 
H. Steinach, London. 

5791. Penno.pers, W. W. Stewart, London. 

5792. Steam Enoines, N. Chandler, London. 

5793. AvTomatic SaLe Macsines, &c., D. Urquhart, 
Glasgow. 

5794. Manvuractcre of Soap, G. A. Clowes and L. 
Briant, London. 

5795. Looms, M_ Dickie, jun., Manchester. 

. HorsesHoe Nalxs, J. Vernon, London. 

5797. PappLte WHEEL, F. Gibert, London. 

5798. Bicyc.es, J. Needham, London. 

5799. Disinrectinc WaTeR CLosets, &c., G. 
London. 

5800. Ratstna Sunken Yacuts, &c., E. J. Walford, 

ndon. 

5801. Spanners, G. Porter, London 

5802. Water Gaucses, G. F. Redfern.—(P. Barclay, 
United States.) 

5803. Suspesper for Lamps, G. H. Nash and H. B. 
Bond, London. 

5804. ARTIFICIAL FLowers, M. Valls. London. 

5805. Apparatus for Currine Corp, &c, G. Hiller, 
London. 

5806 Fitter, R. Cooper, H. F. Clayton, and G. H. 
Holroyd, Huddersfield. 

5807. AppLiances for Licutine and Heatine, J. Lyle, 
Glasgow. 

5808. ARTIFICIAL MARBLE, Granite, &c., A. C. Ponton, 
London. 

5809. Borris, J. F. Appleton, Manchester. 

5810. Sirpe Rest for Rose Encrve Tornine, W. A. K, 
Gostling, London. 


19th April, 1888. 


5811. GeveraTion, &c., of ELectricaL Power, R. E. 
B. Crompton and J. Swinburne, Chelmsford. 

-, SuperBeaTinc Steam, R. Shackleton, 
oO le 

5813. Boots, T. Clough, Northampton. 

5814. Matrresses, G. and E. Woods, Liverpool. 

5815. Drittise Macurinyss, J. Parkinson, Bradford. 

5816. Batrinc Pite Fasrics, T. Norton and G. T. 
Hellewell. 

5817. SPRINKLING FLoors with Warer, A. J. Janes, 
Southsea. 

5818. ATTracHiNG RoLiers to SHors of Skips, The Man- 
chester Skip Company, Manchester. 

5819. Boxes for Containino VeLvets, J. A. McWhinnie 
and W. E. Leigh, Manchester. 

5820. Coatine SurFace of Fert Hats, R. L, Hilton, 
Manchester. 

5821. Lanterns, P. P. Burt and 8. B. Edmonds, 
Birmingham. 

5822. Curistmas Cakps for CarLtpreyx, H. J. Drane, 
London. 

5823. PeramMpucators, T. Griffin and A. Lawrence, 
Birmingham. 

5824. Hoists, W. C. Tyrie, Newcastle-on-Tyne. 

5825. Meraic Packinc for Piston Rops, J. Haythorn, 
Glasgow. 

5826. Stop Motion, J. Holt, J. Spencer, and W. Old 
field, London. 

5827. Hotpers for Paorocrapss, 8. R. Williams, Sut- 
ton Coldfield. 

5828. Dyeinc Camspric, W. Green and J. Douglas, 
Belfast. 

5829. Removixe Scum from Boirers, W. Fairclough, 
Manchester. 

5830. Traps, W. R. Harris and E. T. Whitelow, Man- 
chester. 

5881. Exvectric Batrerigs, &c., T. Schénherr-Schiner, 
Leeds. 






Smith, 


Brad- 


5832. Hoists or Lirts, W. Lumb and R. H. Holt, 
Rochdale 

5833. PREVENTING PROPELLER Biapes from Corrosion, 
R. Surfleet, North Wheatley. 

5834. Kereinc for Foorpatus, T. C. Swan, Monk- 
wearmouth., 

5835. Troveu, G. Furber, Newport. 

5836. Cixper Sirter, C. H. Wood, Sheffield. 

5837. ComBINeED Fopper and Water Trova, F. Smith, 
Halifax. 

5838. Sewrne Macuines, H. J. Fuller, London. 

5839. Cork, A. Collingridge, London. 

5840. Motive-Power Macuine, A. C. Henderson.— 
(—. Couchemann, France.) 

5841. TreaDLe Motor for Sewinc Macuines, H. A. 
Stuart, es i 

5842. TRUSSEs, . Clarkson and W. C. Nicholls, 
Birming > 

5843. Bins, J. W. Hodgetts, Sheffield. 

5844. Pennovpers, E. 8. Green, London. 

5845. Pranorortes, 8. Tanaka, London. 

5846. Mitanese KnitTep Warp Fasrics, T. W. Fletcher, 
London. 

5847. MerHop of ADVERTISING, J. Sturges and W. A. 
Hurst, London. 

5848. Evecrric Contacts, H. Edmunds, London. 

5849. Pump Buckets, W. Evans, London. 

5850. Securine Raits of Rai_wais, J. Livingstone, 
Glasgow. 

5851. Apparatus for CuLtivatTino Lanp, F. Savage, 
London. 

5852. BLur Cotourtnc Martrers, 8. Pitt.—( Messrs. L. 
Cassella and Co., Frankfort-on-Main.) 

5853. Vermin Trap, J. Cooke.—(G@. Irving, New Zea- 
land. 

5854. Movuiprnc or Stampinc Soap, E. G. Scott, 
London. 

5855. Liprary Inpicators, W. Sharp, London. 

5856. ManuracturE of Sopium, &c., H. Y. Castner, 
London. 

5857. ANHYDROUS ALUMINIUM CHLORIDES, H. Yy Cast- 
ner, London. 








5858. Repucrion of ALuminium, &c., H. Y Castner, 
London. 

5859. Coatinc Inox, &c., with Tix, A. Gutensohn, 
London, 

5860. Bow for Kryiess Warcues, J. Skarek, London, 

5861, Preparation of Minerat Scnsrances, G. W 
Bremner, London. 

5862. Runnina Cieat for Fire Escapes, J. O. Spong, 
London. 

5863. Matrress for Wipenina, &c., Bepsreaps, A, E. 
Bingeman, London. 

5864. Paper Suapes for Lamps, H. E. A. Wallis, 
London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


876,581. Device For CHaroina Retorts, 4. Lentz, 
Stettin. Prussia.—Filed March 17th, 1887. 

Claim.—The feeding mechanism for retorts, consist- 

ing of the curved feeding tube provided with a feed 
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hopper, the wheeled shaft for carrying”said¥tube, and 
a chain, as described, for raising and lowering said 
tube, substantially as specified. 

$76,538. Grain Dritt, A. J. Martin, Macedon, N.Y. 
— Filed June 1st, 1887. 

Claim.—(1) In a seeding or similar machine, the 
combination of a main frame, concave or dished sup- 
porting wheels, tubular journals fixed to the frame and 
carrying said wheels, the axes of said journals being 
inclined from the horizontal, a shaft extending across‘ 
the frame and projected at its ends through the jour- 
nals, and clutch devices connecting said shaft at the 
outer ends with the wheels. (2) In a seeder or similar 











machine, the combination of the main frame, the 
tubular axles flanged at their inner ends and bolted to 
said frame, and the transverse shaft projected at its 
ends through said journals and connected by clutch 
devices to either or both of sid wheels, the axes of the 
shaft and of the journals lying in divergent lines, sub- 
stantially as described. 

376,582. Car Brake, D. D. Chidester, Hackettstown, 

N. J.—Filed September 15th, 1887. 

Claim —(1) A brake composed of a main body, B, 
and a shoe, A, connected to the main body by flexible 
or vertical yielding connections, in combination with 
nes interposed between the main body and the 
shoe, substantially as and for the purposes set forth. 
(2) The shoe A, secured to the body B by links E, in 
combination with the springs F, rey my f as de- 
scribed. (3) The shoe A, connected to the y B by 
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the central links, E, substantially as described. (4) 
The shoe A, connected to the body B by bolts H H’ 
and links G, substantially as described. (5) The shoe 
A, connected to the body B by the diagonal links E, 
substantially as described. (6) The shoe A, connected to 
the body B by the flexible connections H H’ @ and 
central links, E, in combination with the springs F, 
placed between the shoe and main body B, substan- 
tially as described. 


376,610. Water Motor, E£. F. Ranks, Lewiston, Me.— 
Filed April 1st, 1886. 

Claim.—(1) In a woter motor, the combination of an 
annular case, a crank-shaft passing centrally through 
it, a series of oscillating cylinders arranged radially 
about said shaft and within the central space formed 
by said case, and having pistons and piston-rods con- 
necting with said shaft, supply ports on the inner sur- 
face of said case for supplying water to said cylinders 
and connecting by cl in said case with 
the main water inlet, and exhaust ports on the inner 
surface of said case for taking water from said cylin- 
ders and ted by cl Pp g ‘ing through 
the annulus of said case with the main water outlet, 
substantially as described. In a water motor, the 

bination of three tric chambers, the outer 
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c g the ed opening, the mi 
chamber containing the induction opening, the — 
chamber containing a series of pivotted rocking 
cylinders, pistons moving in said cylinders, a central 


376,610} 1 





crank shaft connected to the pistons, and entrance and 
exhaust ports for the cylinders, said ports connected 
with the middle and outer chambers respectively, 
376,639. Trip.e Expansion Enaine, M. 1. Davidson 
Brooklyn, N.Y.—Filed April 9th, 1887. ‘ 
Claim.—(1) The combination, in a triple expansion 
engine, of a large cylinder C supported upon the bed 
and two smaller cylinders, one at each ae cylinder 
C and axially in line therewith and supported wholly 
thereby, substantially as described. (2) The combina- 
tion of the cylinder C, cylinder F, supported by one 
head of said cylinder, and a third cylinder connected 
by a bracket with the other head of the cylinder C, 
substantially as described. (3) A triple expansion 
direct-acting engine provided with three cylinders 
axially in line, the pistons of the centre and forward 











engines connected by independent rods with the cross- 
head, and the rear and high-pressure cylinder con- 
nected with the piston of the centre cylinder, sub- 
stantially as described. (4) The combination of the 
three axially-arranged cylinders with valves, one con- 
nected to be operated from a moving part of the 
engine, and connections between the other valves con- 
structed to vary the throws of the valves, substantially 
as described. 
376,712. Macurve ror Spuittine Gram, L. Gathman, 
Chicago, IU.—Filed September 12th, 1885. 
Claim.—The combination, with a rotating cylinder 
provided with longitudinal grooves somewhat wider 
than the grain-kernels to be operated upon, of a feed- 
box or hopper constructed and arranged to allow the 
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grain to pass directly to the cylinder and retain the 
grain, except the kernels,in said ves, and a 
smooth-surfuced presser arranged to press and thereby 
split the grain-kernels in the cylinder grooves as they 
are carried beneath the presser in the rotation of the 
cylinder, substantially as described. 
376,757. Dritt Brace, J. L. Shorrock, Accrington, 
England,—Filed July 11th, 1887. 
Claim.—({1) A hand drill or tool carrier comprising 
a tool-holding spindle, a hand-lever mounted to turn 
about the said spindle, and a pivotted arm or pawl 
connected and moving with the hand-lever, said 
spindle and the arm or pawl being provided with 
engaging surfaces made tapering or wedge-shaped, 
substantially as and for the purpose setforth. (2) Ahand 
drill or tool carrier comprising a oe spindle, a 
head or collar mounted upon the spindle, a hand- 
lever rigidly attached to the head or collar, and an 


(376757) 
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arm or pawl tpivotted upon said head or collar, said 
spindle being provided with a groove having inwardly 
tapering or omeuias side walls for engagement 
with the free end of the said arm or pawl, substan- 
tially as described. (8) A hand drill or tool carrier 
comprising a tool-holding spindle, a hand-lever 
mounted to turn about said spindle, and a pivotted 
arm or pawl connected with the hand-lever, said 
spindle being constructed with excentric annuler 
grooves tapered or wedge-shaped for engagement with 


correspondingly ——— or wedge-shaped portions of 





the said pivot arm or pawl, substantially as 
described. 
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THE PROPOSED BURMAH-SIAM-CHINA 
RAILWAY. 
No, IL, 


In order to get a general idea of Western China and 
Indo-China, it will be well to fix the mind upon the great 
snow-clad chain of the Himalaya Mountains which forms 
the southerp border of the great table land of Tibet, and 
lies immediately to the north of our Indian possessions. 
Although under other names, this great chain of moun- 
tains continues, broken through by the Brahmaputra, 
Salween, Meh Kong, and Yang Tse rivers, throughout 
Western Ssuchuan as far as ry Hci of the Min River, 
when turning northwards, it proceeds, still snow-clad, 
until it impinges upon the great chain of mountains 
which form the water-parting between the Yang Tse 
and Yellow rivers. The chain of the Himalayas thus 
forms the eastern as well as the southern flank of the 
great table land of Tibet. The great em of Yunnan, 
which gives rise to the West river of Kwang Tung and 
the Red and Black rivers of Tonquin, stretches south- 
wards like a huge terrace from the snow-clad mountains 
that form the greater part of Western Ssuchuan and 
North-Western Yunnan. Between Tali-Fu and Yunnan- 
Fu, the capital of Yunnan, it averages about 6500ft. in 
height above sea level, and has a general southerly and 
easterly slope, decreasing in height to 4500 at Ssumao. 
To the east of the great snow-clad chain of mountains 
which extends through, and with its valleys form, the 
western half of Ssuchuan, lies the eastern half of that 
province, which is the richest and most prosperous and 
populous region in China, containing more than double 
the population of Great Britain and Ireland. A line 
drawn north and south from the eastern extremity of 
this province roughly divides China into two halves, 
which are separated from each other by a succession of 
high and nearly impassable mountains, through which 
the Yang Tse river escapes, rushing down numerous 
rapids for 150 miles in a series of stupendous clitf-bound 
gorges. The navigation in these gorges is so dangerous 
that insurance of the cargoes borne by boats is imprac- 
ticable, and more than half of the boats plying on this 
river have been wrecked in a single storm. 

Notwithstanding these ranges of most difficult moun- 
tains, and the rapids in the rivers, nearly shutting off 
western from eastern China, a considerable trade is carried 
on between the two portions of the country. Up to 
1860 the Yang Tse River was not opened to foreign 
commerce, and European goods had to enter Ssuchuan by 
a long and expensive cross-country route from Canton; 
even then this province consumed £130,000 worth of 
European goods. Three years later, owing to the Yang 
Tse being opened to trade, and the comparative cheap- 
ness of the carriage, the amount of piece goods alone 
imported by Ssuchuan was valued at £450,000; and in 
1880, seventeen years later, at nearly a million sterling, 
having increased about seven times in volume since the 
cost of transit was cheapened by the goods coming from 
Shanghai instead of from Canton. 

The journey to Chungking from Shanghai takes forty- 
five days on an average, and Cheng Tu, the capital of 
Ssuchuan, lies about fifteen days further off. Cheng Tu, 
which thus lies two months’ journey from Shanghai, is 
equidistant in a crow-line frum that place and our Bur- 
mese seaport of Maulmain. Cheng Tu has a population of 
350,000 people, and is described by European travellers 
as the most magnificent city in the Chinese Empire. Our 
Consuls are of opinion that if we could only carry produce 
cheaply into this province we should find “a large popula- 
tion of active, industrious, well-to-do people, able to buy 
and having much to sell.” 

To the south of Ssuchuan and to the east of Yunnan 
lies the Chinese province of Kweichau, which, although 
mountainous, according to Mr. Hosie, who travelled 
through it in 1882, merely requires an increased popula- 
tion to make it one of the richest provinces of China. 
The soil and climate of this province are so bountiful that 
three crops of rice in the year are by no means unusual. 
Nearly every tree, grain, and fruit met with in Euro 
are found growing in Kweichau. This province in the 
census of 1879 is given a Chinese population of 7,669,181, 
and including the hill tribes and immigrants which have 
since settled in the province, is believed to contain 114 
million inhabitants. Foreign goods pass into Kweichau 
both from Canton vid the West River and from Hankow 
vié the Tung-Ting lake. 

We will now turn to Yunnan, which, according to all 
people who have travelled in it, is more wealthy in 
minerals than any other province of China; coal, copper, 
iron, tin, zinc, lead, and silver mines often in frequent 
succession, are noted by our Consuls on their journeys 
through it. Ssuchuan and Kweichau stand next to 
Yunnan in mineral wealth. It was a quarrel between 
some Chinese Mahommedans, who were working a silver 
mine, and the Chinese authorities, that gave rise to the 
Mahommedan rebellion in Yunnan which raged from 
1856 to 1873 and nearly depopulated the province. In 
the census taken in 1879 it was shown, so vast is the 
emigration setting westwards in China, that the Chinese 
population had so far increased in six years as to number 
11,721,576 souls. At the present date, including Shans 
and hill tribes, Yunnan is believed to contain between 17 
and 18 million inhabitants. 

The prosperous condition of the people in South- 
Western China is evidenced by the number and variety 
of the mines, the rich yield of the soil, the valuable arable 
and forest products, and the numerous herds of cattle, 
ponies, sheep, goats, and pigs grazing on the downs 
and hillsides in Yunnan, Eastern Ssuchuan, and Kwei- 
chan. It is further evidenced by the prosperous villages 
and well-stocked markets, the comfortable houses, and 
the amount of money expended on dress, the vast caravan 
traffic carried on under most discouraging conditions, the 
magnificent iron suspension and stone bridges, the 
massively-paved roads, and the populous and busy cities, 
centres of a thriving population, which are dotted about 
the country, 





The average cost of land carriage in Western China is 
ls. a ton per mile; in the Shan States 2s. 6d. a ton per 
mile ; and between the British Burmah seaport of Maul- 
main and Zimmé 6s. 8d. a ton per mile. The average rate 
of carriage on metre gauge railways in India is 4d. per 
ton per mile. There can be no reasonable doubt that 
with the cost of transport decreased by the construction 
of railways, the development of the trade of the country 
would be immense. 

We will now consider the physical geography of the 
Shan States and Siam, rere which Messrs. Colquhoun 
and Hallett advocate the construction of the Burmah- 
Siam-China Railway. To the east of the Brahmaputra a 
great mass of more or less table-topped ranges of moun- 
tains springs frem the chain, and proceeds southwards to 
the Indian Ocean and the China Sea, and together with 
its branches divides the Indo-China peninsula into various 
great pie ag mone of plateaux and river basins. As far 
south as the latitude of Tali Fu the hills between it and 
the Irawaddi are crested with snow throughout the year. 
From thence proceeding southwards they gradually 
diminish in height, and give rise to many smaller ranges 
running likewise southwards, which enclose the great 
ge occupied by the Chinese, Burmese, and Siamese 

han States, and the deltas of the Sittang, Beeling, Sal- 
ween, Meh Nam, and Meh Kong rivers. It is owing to 
this north and south trend, and gradual diminution in 
height of the hill ranges as they proceed southwards, and 
to the fact that the Salween runs in a deep cliff-faced 
ravine for the greater _ of its course, that the nearest 
and cheapest approach to China by railway from our 
Burmese seaboard happens to be from our seaport of 
Moulmain. By proceeding from this point the numerous 
high hills and plateaux lying between the Irawaddi and 
Salween rivers are avoided, and the hills dividing the 
Salween from the Meh Kong rivers are crossed at their 
lowest altitude. It was for the purpose of selecting the 
best route for this railway from Moulmain to Kiang Hsen, 
a town on the Meh Kong River, that Mr. Holt Hallett’s 
exploration surveys in Burmah, Siam, and the Shan States, 
were undertaken in 1883-4. 

The Burmese, now British, Shan States lying to the 
east of the Salween River, which would be more imme- 
diately affected by the proposed railway, are believed to 
contain between 14 and 24 million inhabitants, chiefly 
composed of hill tribes and Shans. The Shans are found 
throughout the Shan States, Yunnan, and Burmah, carry- 
ing their goods across seemingly impassable hills, and 
extending trade in all directions by every means in their 
power. The hill tribes, who are numerous in the British 
Shan States and Yunnan, are a hardworking, manly, 
truthful people, living on the best of terms with the 
Shans, excellent agriculturists, and handicraftsmen. 
Many of them are blacksmiths and miners, great growers 
of indigo, cotton, tobacco, and tea. They, together with 
the Shans, are extensive breeders of cattle. 

The trade in ponies, cattle, timber, tea, cotton, tobacco 
and other commodities, according to the localities in which 
they exist, is a source of large income, which contributes 
materially to the wealth of the people. 

Below the British Shan States lie the Shan States, 
which render their allegiance to Siam, and contain over 
2,000,000 inhabitants. It was through these States, zig- 
zagging across the country in search of the best route for 
the railway, that Mr. Holt Hallett travelled in 1884. 
The great trade centres of the Western Siamese Shan 
States are the towns of Zimmé, Lakon, and Nan. The 
first-named is the largest town in the Shan country and 
the third largest in the Siamese dominions, Bangkok being 
the first and Ayuthia the second. It is surrounded by 
walls and a moat, and, with its suburbs, has a population 
of 100,000 people. According to Sir Andrew Clarke, a 
branch line will be constructed from the Siamese section 
of the Burmah-Siam-China Railway to this important 
town, and others to Korat and Paklay; the latter place 
is on the Meh Kong, or Cambodia River, in about the same 
latitude as Zimme. ‘lhe Siamese Shans are fair; their 
countenances, Mongolian in type, have an expression of 

ood-natured frankness, These people are steadier and 

ar less impulsive than the Burmese, more quiet in their 
demeanour, less boastful, and more trustworthy. Kind- 
heartedness appears to be their leading characteristic. 

The agricultural, fishing, and irrigating implements in 
use amongst them are of a very ingenious character, par- 
ticularly the light framed large bamboo under-shot water 
wheels used for irrigating their gardens and fields. The 
houses bear a close resemblance to the chaléts and ancient 
lake dwellings of Switzerland, and it is perhaps worthy 
of uote in this connection that the region is largely of 
lacustrine origin. Overland transportation is accomplished 
by porters, ponies, mules, elephants, and oxen. 

A feature of the Shan country is the number of ancient 
but deserted cities found everywhere, These cities have 
been abandoned in former times in consequence of 
devastation resulting from wars between the Siamese and 
Burmese, the inhabitants being carried off as slaves. 

All travellers through the Shan States are struck by 
the many caravans that pass them in every direction. 
When crossing the Loi Saket pass, which lies to the north- 
east of Zimmé, Mr. Hallett counted in one day 154 laden 
cattle and 111 porters. Between Kiang-Hsen and Lakon 
he met 670 laden cattle and upwards of 1200 people going 
in the direction of Kiang-Hsen; many others had passed 
by other routes. Wherever he went produce and mer- 
chandise was being conveyed by elephants, oxen, ponies, 
mules, and porters. The hindrance placed upon the spread 
of our commerce by the present costly mode of convey- 
ance is evidenced by the price of imported articles in the 
interior. The following instances were given by Mr. 
Hallett in his address to the Glasgow Chamber of Com- 
merce. The journey from Bangkok to Raheng in native 
boats takes twenty days in the height of the rains, and 
from thirty to thirty-tive days in the dry season. Salt at 
the time of his visit was three times as dear at Raheng as 
it was at Bangkok, and the year before it was enhanced 
to four times the price. The missionaries at Zimmé told 
him that salt fetched there upwards of six times what 





it did in Bangkok, and double what it does in Raheng. 
He was informed by the caravan men that the raw 
cotton purchased by them in the Shan States sold 
in Yunnan for four times the amount they paid for it. 
The journey to and fro took them four months, and two 
months more were consumed in selling the wares they 
had brought with them, which consisted of opium, bees- 
wax, walnuts, brass pots, ox bells, silk goods, silk and 
fur jackets, silk trousers, figured cloth, straw hats, and 
tea, and purchasing in the district the cotton, ivory, 
horns, feathers, tinsel plates, &c., that they carried back 
on their return journey. In Maingloongyee, kerosine 
oil varies from six to eight rupees a tin, the price in 
Moulmain being two and a-half rupees. Tea was three 
times the Moulmain price. Iron chatties, bought for three 
rupees, sell for between six and seven. English goods 
purchased in Bangkok were selling in Zimmé at enor- 
mously enhanced prices. The cost of carriage down 
stream from Zimmé to Bangkok is £9 5s. 7$d. a ton, 
and the railway rate for carriage of grain, assuming the 
same mileage charge as on the Rangoon and Toungoo 
Railway, would be ten times as cheap. 

Besides the caravan traffic in European and Chinese 
goods, tobacco, pepper, paddy, betel nuts, salt dried fish, 
vegetable wax, cutch, sticklac, gum benjamin or benzom, 
jaggery, tamarinds, tea, gamboge, liquorice, sarsaparilla, 
cocoa-nuts, black varnish, indigo and other dyes, and 
much other produce, are moved about the country, and 
form a local and through traffic that would greatly 
develope with the introduction of railways, and the ensu- 
ing decrease in the cost of transit, and certain increase 
that would occur in the cultivation and population of the 
Shan States, Siam and Burmah. 

The southern boundary of the Siamese Shan States 
roughly demarks the frontier between the plateau region 
of Central Indo-China and the vast plains of Siam proper 
which lies chiefly in the basin of the Meh Nam River and 
its branches. The first town of any importance to the 
south of the Shan States in Siam is Raheng, a town lying 
105 miles nearly due east from the Burmese seaport of 
Moulmain. Raheng contains about 21,000 inhabitants, 
and is the centre of a province having a population of 
between 200,000 and 300,000. Maulmain contains 53,000, 
and is the centre of a district having 300,000 inhabitants. 
It is proposed by Messrs. Hallett and Colquhoun to 
connect Moulmain with Raheng by railway, and from 
Raheng to produce the railway through Lakon, Kiang 
Hsen, and Kiang Hung to Ssumao, the frontier post of 
South-Western China, from which point the system of 
Chinese railways for the western half of China could be 
commenced. From Raheng, as we have previously re- 
marked, the Siamese would likewise carry a branch line 
to Bangkok. Thus, Siam, the Shan States, and South- 
Western China would be opened out to our trade. The 
line from Raheng to Bangkok, which would link on the 
7,000,000 inhabitants of Siam to the 4,500,000 people of 
Lower Burmah, could be carried on at the same time as 
the lines from Raheng to Moulmain, and from Raheng 
northwards, thus insuring a large trattic to these sections 
of the railway as soon as they are completed. 

The total length of the railway from Maulmain to the 
Chinese frontier is estimated at 703 miles, and the cost at 
£4,728,750. The branch from Raheng to Bangkok would 
be 268 miles in length, and cost £1,340,000. The total 
length of the proposed system of railways, excluding the 
branches proposed to Korat, Zimme, and Paklay, would, 
therefore, be 971 miles. Of this eighty miles would lie in 
Burmah, 240 miles in the British Shan States, and 651 
miles in the Siamese dominions. The cost of construction 
would vary according to the nature of the country from 
between £5000 and £10,000 a mile; the cost includes both 
construction and rolling stock. 

The only reason that Sir Charles Bernard, the late Chief 
Commissioner of Burmah, could give for objecting to the 
construction of the Burmah-Siam-China Railway, was the 
fear that “ France had her eye on Siam,” and that if we 
constructed our railway to China we should have to pro- 
tect the railway and Siam from possible French aggres- 
sion. 

Putting aside the vast numbers of elephants, cattle, 
and buffaloes that are yearly purchased in Siam, and 
taken by land into British Burmah, leaving out the fact 
that the valuable teak forests of Siam and its Shan States 
are worked by our Burmese fellow subjects, that half of 
the fixed foreign capital in Siam and eight-ninths of the 
steamers trading with it are British, that our fellow 
subjects in Siam, according to our Minister at Bangkok, 
number 10,000, and that every peddler in the country— 
Chinaman, Toungthoo, Shan, and Burmese—is a British 
subject, born either in our colonies or in Burmah, and 
simply taking the fact that the value of British sea-borne 
imports into Siam is £640,000 sterling against £314,000 
from the whole Continent of Europe, the United States, 
and China combined, and that our proportion of its 
exports are as nine to two, taken by the rest of the world, 
it must be allowed that our present stake in Siam is so 
large, so superior to that of any other nation and to that 
of the rest of the world combined, as to make us ex- 
tremely averse to letting its trade pass from us into 
French hands, to allowing a Customs duty of 37} per cent. 
to be levied upon British merchandise by the French at 
the Siamese seaports. Nearly all the foreign interests in 
that country are at present British; the railway to China, 
which would have a vast effect in increasing our trade, 
would only be one more British interest to protect. 








THE DEVELOPMENT OF THE MARINE ENGINE 
IN THE BRITISH NAVY. 
No. IV. 

THE first engines of which we give drawings and a short 
detailed description are those of H.M.S. Warrior, fitted 
by Messrs. John Penn and Sons, and tried in 1861. These 
illustrations, which are given on page 357, represent also 
the engines fitted in the Black Prince and Achilles, the 
dimensions being identical in all three vessels, and, with 
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the exception of an increased stroke, mentioned later on, 
they also apply to the Minotaur and Northumberland, the 
latter having, in addition to an increased stroke, a larger 
diameter of cylinders. This group of early ironclads have 
engines of exactly the same general details, and were 
supplied by the same firm, differing only in very minor 
particulars, so that both the description, as regards the 
arrangement of the machinery, and the sketches, will cover 
the whole series of vessels mentioned. These engines, as 
was invariably the case for war ships at the period we are 
now mentioning, are horizontal, so as to be below the 
water-line for protection, and are of the well-known 
“double trunk” type, for the excellent workmanship and 
performance of which Messrs. Penn were justly famed. 
The first engines fitted in the Navy on this system, which 
soon became very common, were small machines of 890indi- 
tated horse-power, with a stroke of 2ft. 3in., in the vessels 
Arrogant and Encounter, in 1848-9, by the same firm ; and 
the arrangement in these still earlier vessels was much 
the same as in the Warrior. The power and size of the 
engines of the latter vessel, however, are much in excess 
of that of the Arrogant and Encounter. 

The double trunk engines of these vessels are, of course, 
simpleengines,and havetwocylinders working on cranks at 
right angles. The pistons are of massive oe madeof 
cast iron, on the hollow or box plan of construction usual 
with large cast iron pistons, and well ribbed with numerous 
radiating webs. Each has the ordinary wide single packing 
ring, with slit and tongue piece, for making the steam- 
tight joint between the piston and the surfaces of the 
cylinder, the ring being pressed out by coach springs. 
Attached to the piston on each side are the two cast iron 
trunks, which are smaller open-ended cylinders working 
through large stuffing boxes in the ends and covers of 
the cylinders. The nuts of the studs for the glands of 
these large stufling boxes are screwed up equally by an 
arrangement of toothed nuts gearing with a large toothed 
ring. The gudgeon pin, which is grasped by one end of 
the connecting-rod, is bolted to the piston inside the trunk, 
the other end of the connecting-rod being attached to the 
crank pin. The peculiarity of this arrangement is, that 
the piston-rod usually found in engines is entirely dis- 
pensed with, the oscillation of the connecting-rod when 
the crank rotates being provided for by the trunks. This 
arrangement undoubtedly made a very compact and 
light engine, and the old engines fitted on this plan have 
given very satisfactory results, although there are many 
objections which may be urged against the use of the 
trunks in the manner described. The trunks are trouble- 
some to keep in proper steam-tight working condition, 
and they cause a good deal of exposure to the atmosphere 
and radiation of heat from parts that are in direct contact 
with the steam, thus causing liquefaction and loss, while 
the gudgeon pin bearing too, with this arrangement, is 
very inaccessible for efficient lubrication. There being no 
crosshead and guide in this case, if the engine were 
worked in the usual manner, so that the pressure due to 
the force along the connecting-rod were a downward one, 
this downward pressure, would, with the weight of the 
piston and trunks—no inconsiderable weight—have had 
to be taken by the cylinder surfaces, which would have 
caused undue wear, so that engines of this kind are 
always worked in the opposite direction to ordinary 
engines, in order that the pressure on the piston due to 
the force along the connecting-rod may be an upward one, 
and hence when going ahead only the difference between 
this pressure and the weight of the piston and trunks is 
borne by the cylinder surfaces. The direction of revolution 
when going ahead is indicated by the arrowon the athwart- 
ship elevation. When going astern of course the pressure 
on the cylinder surfaces is the sum of the weight and the 
effect of the connecting-rod force. For low pressures, the 
engines fitted on this principle have given satisfactory re- 
sults, due in great measure to splendid workmanship. 

Each crank has attached to it a balance weight secured 
by straps and bolts—a usual fitting, especially at this 
period, for engines of all sizes and speeds. The two 
cylinders of the Warrior are each of 112}in. diameter, 
with trunks each side of 4lin. diameter, the trunked 
cylinder being thus equal in effect to an ordinary un- 
trunked cylinder of 104}in. diameter; the stroke of the 
engine is 4ft. The connecting-rod with this type of 
engine could be made longer than was possible in other 
types in which the connecting-rod and cylinder are on the 
same side of the crank shaft, as is the case in what is 
usually called the direct-acting engine, owing to the space 
saved by the absence of the piston-rod of the ordinary 
engine; and, indeed, in order to reduce the diameter of 
the trunk at the crank end within reasonable limits, the 
length of the connecting-rod was of necessity fairly large. 
In the Warrior the length is 8ft., or twice the stroke, a 
very common proportion; while in the direct-acting 
engines we shall see that it often had to be reduced below 
this proportion. The steam from the boilers passes first 
through a large separating box of the ordinary kind and 
a regulating-valve, and thence to the gridiron expansion 
valves, which are fitted on top of the casing of each of 
the main slide valves. These expansion valves are worked 
by excentrics from the main shaft and oscillating arms, 
with adjustable blocks for regulating the point of cut-off 
of the steam from a very early point down to that given 
by the ordinary slide valves. These main slide valves 
are flat valves of the ordinary double-ported kind, with 
equilibrium rings to relieve them of a portion of the steam 
pressure on the back, and they are driven by double excen- 
trics on the crank shaft and a slotted link. The distance 
between the crank shaft and the slide casing being small, 
a return slide rod is'used in order to enable a long excen- 
tric rod to be fitted, the excentric rods passing on the 
side, back to near the middle of the slide jacket cover, and 
actuating an elongated forging working in guides, which 
returns and is connected to the slide rods, of which there 
are two to each valve, these slide rods having guides 
beyond the point of attachment. The link is suspended 
at the centre, the usua] practice with Messrs. Penn, and 
the link gear being so arranged that when going ahead 
the friction of the excentric tends to keep the link in its 





working position, the ahead position for the link is down, 
and the excentric rods are open. The means for 
raising and lowering the link is by hand wheels at the 
starting position. Each of these wheels works a revolving 
nut by means of bevel wheels, and this nut gears with a 
screwed shaft, causing the latter to move up or down, and 
so obtain the motion required for the link. 

To the cylinders are bolted three large frames of the 
shape shown on the athwartship elevation, one at the 
centre between the two cylinders, and one at each end. 
These large frames, often called A frames, from their 
shape, carry the bearings for receiving the crank shaft, 
and at their base are bolted securely to flanges cast on the 
condensers, which are exactly opposite the cylinders. The 
crank and propeller shafts are of solid iron, and each of 
the three cap bearings of the crank shaft is adjusted by 
four bolts. The two exhaust pipes conveying steam from 
the two cylinders to the condensers converge towards one 
another on account of the latter being of less dimensions 
than the cylinders. The condensers are on the jet injec- 
tion principle, and consist of large cast iron chambers, the 
condensation being effected by the actual contact and 
mixture of the exhaust steam with a spray of sea water 
admitted to it, and the injection valve, which regulates 
the amount of sea water admitted to the condenser for 
this purpose, is seen in the athwartship elevation, with 
handles brought to the starting positions near the 
reversing hand wheels. One double-acting air pump is 
provided for each condenser; these are of the plunger 
kind, and are worked direct by reds from the main 
pistons, thus having the full stroke of the engines. These 
air pumps are of considerable size, viz., of 36in. diameter, 
and they discharge the surplus water, beyond that 
required for feeding the boilers, overboard through the 
two large pipes and discharge valves shown on the 
sketches: the effective volume swept out by the air 
pumps being 1°12 cubic feet per minute per indicated 
horse-power developed. The bilge and feed pumps, too, 
are worked directly by the main pistons, each being 74in. 
diameter, with full stroke of 4ft. This method of work- 
ing the feed and bilge pumps was almost invariably 
adopted in vessels about this period; but the practice in 
this respect as regards the more modern vessels has 
altered very considerably, and in these vessels they are not 
so worked, but have separate small engines for actuating 
them, by which plan various advantages are secured. 

The thrust block, which transmits the propelling force 
to the hull of the vessel, is seen just aft of the engine 
room; it consists of the ordinary thrust collars on the 
shaft bearing on corresponding rivgs in the block, and 
near it is a bearing whose office is to relieve the thrust 
block of any weight and leave it to transmit the pro- 
pelling thrust only. Coming next to the screw propeller, 
the one fitted is a two-bladed Griffiths’ propeller of 
24ft. 6in. diameter; the original pitch was 30ft., but this 
has since been reduced to 27ft. 8in., which is the present 
pitch of the propeller. It has a length along the line of 
keel of just one-fifth the reduced pitch, and is fitted with a 
T-piece and cheese coupling, so as to allow of its being 
raised from the water by means of a block and tackle 
above it. The expanded area of the two blades of the 
propeller is 116 square feet, or ‘021 square feet per indi- 
cated horse-power developed. 

The original boilers had a working-pressure of 221b. per 
square inch. Those now on board were made in Ports- 
mouth yard in 1873, and carry steam of 20lb. pressure. 
These boilers, eight in number, are of the high rectangular 
or flat-sided type, with forty furnaces, each 6ft. 6in. long 
by 3ft. wide. They are of iron, and have 4240 brass tubes 
6ft. 74in. long and 2jin. outside diameter. The power 
generated was at the rate of rather over 6 indicated horse- 
power per square foot of firegrate, and ‘27 indicated 
horse-power per square foot of tube heating-surface. The 
boilers are arranged in two stokeholes with two funnels, 
which are made telescopic so as to be lowered when 
required. The machinery of the Warrior is of 1250 horse- 
power nominal, and on her trial in 1861 the indicated power 
developed was 5460 horses, or 4'4 times the nominal 
power, the revolutions being 54} per minute, giving a 
mean speed of piston of 434ft. per minute, and the pressure 
of steam in boilers was 22lb. per square inch. The appa- 
rent slip of the propeller on most of the trials of the vessel 
averaged about 104 per cent., the pitch of the propeller 
being uniform. The weight of this machinery, including 
all portions now generally grouped together as the pro- 
pelling-machinery, is 1016 tons, being at the rate of 417 1b. 
per indicated horse-power developed, divided as follows :— 
Engines, 120]lb.; screw propellers and shafting, 391b.; 
boilers and fittings, 1871b.; and water in boilers, 71 1b. 

As previously stated, the sketches for the Warrior 
represent also the engines of the Black Prince and 
Achilles. The Black Prince was tried in 1862, and 
obtained a power of 5770 indicated horses, with a boiler- 
pressure increased from that of the Warrior to 25lb. per 
square inch, the revolutions being 56 per minute, or a 
piston speed of 448ft. per minute. A series of trials was 
made commencing with a boiler pressure of 20lb. per 
square inch, increasing afterwards to 23lb., and finally to 
25lb. per square inch, and also with the propeller set at 
different pitches. Her propeller is a two-bladed uniform 
pitch Griffiths, and has a diameter of 24ft. 6in.; the pitch 
on the trial during which the 5770 indicated horse-power 
was developed was 28ft. 6in. 

The Achilles, another of the series of vessels, was tried 
in 1864, and obtained 5740 indicated horse-power with 
251b, steam pressure per square inch, and 544 revolutions 
per minute. The experience in the Black Prince caused 
the steam pressure in this case to be fixed initially at 
25lb. The propeller, however, is entirely different to that 
of the preceding vessel. It is a four-bladed one, and of 
increasing pitch from forward to aft to the extent of 
rather more than 3ft. This method of varying the pitch 
at which the blade is cast became very common about the 
period of the design of these engines, and is often met 
with even now, especially in the mercantile marine. In 
this vessel, also, variations of pitch were made on different 
trials; and at the trial during which the 5740 indicated 





horse-power were developed, the diameter being 24ft. 6in,, 
the actual pitch varied from 24ft. 3in. at the forward 
edge to 27ft 5in. at the after edge. 

Later still comes the Minotaur, which vessel was first 
tried in 1865. Her engines differ principally from those 
of the three preceding in having a stroke of 4ft. din, 
instead of 4ft., but the diameter of cylinders is exactly 
the same. The longer stroke in the Minotaur, and hence 
greater space available, however, enabled the whole of the 
link gear in this case to be placed between the crank shaft 
and the slide casing, and the return rod slide arrangement 
described for the Warrior does not occur in the Minotaur. 
This is the principal point of difference, the others 
being very minor. The trial, at which the maximum 
results were obtained, took place in 1867, when the 
engines developed 6949 indicated horse-power at 614 revo- 
lutions per minute, equivalent to a mean piston speed of 
533ft. per minute, the boiler pressure being 251b. per 
square inch. The nominal horse-power of the Minotaur 
was 1350, so that the indicated horse-power was over five 
times the nominal. In the Minotaur, a propeller of vary- 
ing pitch was at first fitted, and was used on the trial 
described above. It had four blades, and the diameter 
was 24ft., the pitch increasing from 2Ift. 2in. at the 
forward or leading edge to 238ft. 2in. at the after or 
following edge. With this propeller the apparent slip 
was always negative, and on the trial, at which the maxi- 
mum power was developed, the negative apparent slip was 
about 6} percent. The present propeller is a four-bladed 
Mangin, with a diameter of 3in. more than the original, 
the pitch being uniform at 27ft. Trials with this pro- 
peller give a positive apparent slip of about 5 per cent. 
We will now add the weight of the machinery of the 
Minotaur for comparison, not only with that of the 
Warrior, an older and rather smaller engine of the same 
type, but also with that of the Agincourt, which we shall 
describe next, of the same power and date, but of a differ- 
ent type and by a different maker. The Minotaur’s pro- 
pelling machinery weighed altogether about 1009 tons, or 
at the rate of 326 1b. per indicated horse-power developed, 
avery material reduction from that of the Warrior. This 
weight was divided as follows :— Engines, 91 1b.; propellers 
and shafting, 35 1b.; boilers and fittings, 1401b.; and water 
in boilers, 601b. per indicated horse-power developed, 

In the Northumberland’s engines there is nothing call- 
ing for special mention except that, in addition to the 
increased stroke of 4ft. 4in., the diameter of cylinders is 
also rather larger, the equivalent diameter being 108-9in. 
At her trial in 1867 the indicated power developed was 
6621, the revolutions being 604, and steam pressure 27 lb. 
This pressure was subsequently reduced to 25 lb. 








NOTE ON A SPEED TABLE. 
By Mr. H. A. Ivatt.? 


Tuis speed table was originally designed to show in a simple form 
the effect of increase or decrease of speed on the time allowed to 
run a railway train. The author knew from practical experience 
the difficulty of making up time with trains timed at an average 
high rate of speed, but until he put the thing in a tabular form he 
hardly realised the very great difference that exists between the 
effect of a given increase of speed when the average speed is low, 
and a corresponding increase when the average speed is high. 

The table is arranged to show the distance in which one minute 
will be made up or lost by an increase or decrease of 5 miles per 
hour in the average speed, and it ranges from a speed of 10 miles 
up to 70 miles per hour, rising by increases of 5 miles an hour. 

The large, dark figures on the table are the speeds in miles per 
hour; the small figures above these give the time in minutes 
required to run 1 mile at the different speeds; the figures in the 
diamond-shaped spaces below are the distances in miles or fraction 
of a mile which must be run to gain or lose one minute for a given 
alteration of speed. 

Thus—suppose the average speed of a train as required by time- 
table to be 20 miles an hour, if the speed be increased to 25 milec 
an hour, one minute will be made up in each 1°6 miles run; if the 
speed be increased from 20 to 30 miles an hour, one minute will be 
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made up in every 1 mile run. Again, if the average speed is 50 
miles an hour, and the speed be increased to 55 miles an hour, one 
minute is made up in each 9°] miles run. To take the extreme case 
shown on the table, if the average speed be 10 miles an hour, and 
this be increased to 20 miles an hour, one minute will be made up 
in every ‘17 mile run. 

It will be noticed that at low speeds of 20 or 30 miles an hour an 
increase of 5 miles an hour in the speed affects the time pretty 
rapidly; but at high speeds of 50 or 60 miles an hour an increase of 
the same amount, viz., 5 miles an hour, produces comparatively 
little effect. 

Many express trains are now timed so as to require an average 
running speed of 50 to 55 miles an hour, and tho difficulty of 
making up even one minute with such trains at once becomes 
apparent. Of course, the whole thing is a matter of very simple 
arithmetic, but still it scarcely strikes one off-hand that there 
should be such a great difference between high and low speeds in 
the matter of making up time, and for that reason the author 
thinks this brief note may interest some of the members. 


2 Institution of Civil Engineers of Ireland, 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. ] 





FORCED DRAUGHT. 

Sir,—Continuing my remarks on the papers on “ Forced 
Draught,” read at the recent meetings of the Institution of Naval 
Architects, I now offer some observations on Mr. Soper’s paper on 
‘* Boilers urder Forced Draught on the Closed Stokehold System.” 
The purport of this paper is to show that the experience of working 
boilers under forced draught on the closed stokehole system during 
the last five years in the vessels of H.M. Navy proves that this 
system is satisfactory, and can be used continuously at sea without 
injury to the boilers, 

Having expressed in my papers read at the same Institution in 
1884-86 strong conviction of the injurious and even dangerous 
character of the closed stokehole system of working steam boilers 
at sea when used with forced draught, even for short periods, it 
would only be eee on my part to acknowledge my mistake if 
the evidence produced by Mr. Soper was quite conclusive as to the 
non-injurious character of this system when working at sea with 
the increased power due to forced draught. After careful perusal 
of Mr. Soper’s paper I can, however, find no substantial facts given 
in support of the claim of efficiency and innocuousness for this 
system of forced draught, nor can i find any evidence that the 
boilers in the cases mentioned by Mr. Soper have ever been worked 
at sea, after official trial, at forced draught power at all. I cannot 
therefore admit that the convictions I have expressed of the 
injurious results that would inevitably follow from continuous 
working of boilers with forced draught at sea ina closed stokehole 
have been in any way disproved. There has been, on the contrary, 
sufficient evidence since I wrote those rs, that even with the 
very limited trials that have snstahenslig bom made at sea and at 
such reduced power that it cannot properly be termed forced 
draught, the results have been quite as disastrous as I had pre- 
dicted. It would, indeed, have been inexplicable to anyone who 
had witnessed, as I bad done, the destructive effects of a rush of a 
large volume of comparatively co!d air into the interior of a boiler 
at a velocity due to natural draught, to find that boilers could be 
worked without injury under air pressure in a closed stokehole 
where these hurtful conditions exist in a greatly aggravated form. 
It was the experience of actual cases of irreparable injury to boilers 
from the admission of cold air—as will be found described in the 
papers referred to—that first led me to give warning of the danger 
that could not fail to arise from the closed stokehole system at 
sea, which, as I have already said, greatly aggravates the conditions 
which produce injury. It is, therefore, no more than might have 
been expected, to find that in the case of the boilers destroyed, to 
which I have referred, no leakage or injury of any kind appeared 
during the trials nor until after being several days at sea, while 
the trials of the Satellite and Conqueror extending from two to 
three hours only under closed stokehole forced draught, with 
boilers clean and water entirely fresh, caused the leakage of several 
tubes and interior seams and rivets in the boilers of both vessels. 
It is also the case that in equally short trials of other vessels of the 
Navy with forced draught, under the same favourable circumstances, 
leakage at the tube ends is not an unusual occurrence. Likewise 
during the operations of the fleet along the coast at the autumn 
manoeuvres of last year, where the average speed was considerably 
less than that easily attainable by natural draught in those vessels 
fitted with the closed stokehole, yet even in these, where the fans 
were only used to give the necessary ventilation and not to give 
forced draught, their use was sufficient, in many cases, to cause 
serious injury to the boilers. In proof of this we have the infor- 
mation given in a contemporary, on the 6th of January last, 
and also an evidently truthful and candid statement made by 
a contributor to another contemporary, which, though I have 
already quoted it in your columns, is so specific, it may in part be 
repeated here, more especially as the writer was either an eye- 
witness or an Admiralty official, who had full knowledge of the 
facts. After referring to the minor disadvantages of the heat in the 
closed stokehole and the difficulty of regulating the supply of steam 
when working the fans for ventilating purposes only, the writer 
goes on to say, “‘ The practical experience with forced draught has 
so far not been a very happy one, as, with scarcely a single excep- 
tion, marine boilers have not been able to work many hours con- 
secutively without requiring either their tubes rolled or seams 
caulked. In the recent naval operations round the coast it was 
found that for making long pone at full speed the modern ships 
could not compare favourably with those vessels that have not got 
compound engines or forced draught, simply because the boilers of 
the former required so much doctoring up to keep them tight.” 

In view of such definite statements as to the positively injurious 
effects of this system, I confess to have found it somewhat difficult 
to reconcile the pervading optimism of Mr, Soper’s paper regarding 
the closed stokehole. Several solutions of the difficulty have, 
however, occurred to me. One of these is that engineers of the 
Royal Navy, from their system of training and total absence of 
experience in working and maintaining their engines and boilers in 
such conditions as will enable them to steam continuously for many 
days together at a high rate of speed, and this from year to year, 
as in the ocean mail and passenger services, have come to regard 
as unimportant and almost as a matter of course such injuries to 
boilers and engines as would fill the engineer of a mail steamer with 
dismay. One may well suppose a R.N. engineer to say:—What 
though the tubes in a combustion chamber become leaky and run 
the water from the boiler into the ashpit--are there not tube 
expanders on board? What can be simpler than to shut off the 
boiler, draw the fires, blow down, and roll up the tubes when the 
furnace brickwork cools? Our cruising athe of 9 or 10 knots per 
hour is not much affected by such a thing as this, and if it is, what 
matters the loss of a few days on a cruising voyage? 

The greater number of our Naval engineers, through no fault of 
their own, but through a long-established system of pernicious 
routine, have had no other experience at sea than cruising fora 
shorter or longer period under such conditions as here described, 
an experience which, so far from being truly educative, is actually 
injurious, as it leads to contentment with unsatisfactory results, 
and to a false security from believing their untried machinery 

capabilities it altogether lacks. The extraordinary 
number of casualties which the short cruising period of last autumn 
developed in the machinery department of the two squadrons is an 
indication of the much greater disasters that would have occurred 
had each vessel attempted to steam at full power with forced 
draught. As the only time these vessels have ever steamed at full 
forced-draught power has been the few hours of the official trial 
before being handed over by the builders, the engineers of the 
Navy cannot be aware of the practical difficulties of steaming at 
sea continuously for a considerable period at full power. 

Such facts help to explain other statements in Mr. Soper’s paper. 
For example, when Mr. Soper speaks of the trial of this forced 
draught system “lasting over some years,” this does not actually 
mean that the vessels have ever been tried at forced draught power 
during these years, or even at full natural draught power, though 
circulation of air in the stokehole has been made by the fans when 
steaming, for it is evident that the practice is to use considerably 
less than full natural draught power at sea. 

The case of the Porpoise, to which Mr. Soper refers as having 
made ‘‘a continuous trial of ninety-six hours’ duration at the full 
sea-going power with most satisfactory results,” loses all force as 
evidence of forced draught without a statement, (1) of the full 
power attainable in this vessel by natural draught, (2) of the dis- 
tance run in the ninety-six hours, (3) the average indicated horse 
power maintained, (4) maximum and minimum revolutions of 
engines and pressure of steam, with particulars of occurrences 
during the cleaning of the fires. If an exact record of such-par- 
ticulars were given, much light would be thrown on this closed 
ptokehole system of working beilers. 


The testing of the machinery of the steamers of H.M. Navy, on 
whose efficiency the vital interests of our country hang, when com- 
pared with the testing of the machinery in our first-class mercantile 
steamers, whose sea work all the year round is a continuous full speed 
trial, is such that it cannot be said to be tested atall, and conse- 
quently the capabilities of the vessels are unknown. This state of 
things should surely not continue longer. I believe the proposal will 
have the approval of all naval officers and engineers whose minds 
are not warped by officialism, that every steamer of our Navy, 
before being put in commission, and before being taken over or 
passed as fit for active service, should be tested by four short runs 
at sea, each occupying several days, at a speed sufficient to test the 
endurance and efficiency of the machinery. I would suggest that 
the trials be made between Portsmouth and Malta, a run of from 
tive to six days for a fast steamer; shorter than across the Atlantic, 
and safer in case of accident, with Gibraltar half way between, and 
never more than two days or so out of sight of land, On arrival at 
Malta, not more than twenty-four hours should be allowed before 
returning, unless necessitated by repairs; and on first return to 
Portsmouth only forty-eight hours to be allowed before starting on 
second run out, which run to Malta and back should be on same 
conditions as the first. 

As regards the speed and power to be maintained, I would pro- 
pose for forced draught vessels a power 15 per cent. above the full 
natural draught power of the boilers for the first round voyage, 
and 20 per cent. for the second, For natural draught steamers | 
would propose for first round voyage a power 20 per cent. under 
their fullest short trial power, and for the second run 15 per cent. 
under. For example, among the six cruisers mentioned by Mr. 
Soper in his paper, I find the Galatea developed 5858 indicated 
horse-power on her trial with natural draught—actually a low 

wer from 500 square feet of fire-grate, and we may conclude 
that the other five steamers would be equal to this in natural draught 

wer. These steamers would therefore make the first round 
voyage at 6726 indicated horse-power by forced draught, and 
7029 indicated horse-power for the second run—both a long way 
under the 9658 maximum indicated horse-power with which the 
Galatea is credited, and surely not too much for steamers whose 
raison @étre is their capability for high-speed and power. For 
natural draught steamers like the Mercury and Iris, whose maximum 
indicated horse-power is about 7100, the first run would be at 
5680 jndicated horse-power, and the second 6035 indicated horse- 
wer, 
got trials as these would, I am convinced, cause such a refor- 
mation in the machinery of our Navy as would place the protection 
of our country on a basis of security which does not now exist. 
would most seriously ask all who are able to give an opinion on 
this important subject if there is not an urgent need for such trials 
being immediately adopted? I would also, before closing my 
remarks on Mr. Soper’s paper, refer to some other statements and 
inferences in his paper which can be shown to be quite incorrect. 
One is given in these words, ‘‘The closed stokehole system lends 
itself admirably to the necessities of vessels in actual warfare, for it 
is necessary that the openings down to the engine and boiler-rooms 
should be kept as cual as possible, and in all cases the machinery 
department would be closed down and the air supplied by artificial 
means, and with any system but that of the closed stokehole, to 
have the same advantages as to protection, it would be necessary 
to provide two sets of fans—one for the fires, and the second for 
ventilation of the boiler-rooms.” Mr. Soper then gives the example 
of the Orlando, which has an area of only 103 square feet for the 
admission of air to the boiler-rooms, though its machinery developed 
8700 indicated horse-power on the official forced draught trial. 1 
can state from actual experience that with a total area of 80 to 90 
square feet of air admission to the boiler-rooms, and with smaller 
fans than is necessary for the closed stokehole system, I could 
with my system produce with ease steam for 8700 indicated horse- 
wer. No second set of fans is required, the air for combustion 
ing exhausted from the stokehole, the fresh air from the atmo- 
sphere taking its place even without special ventilators, keeping 
the stokehole, from which radiation from the furnaces and ashpits 
is shut off, always fresh and comparatively cool. 

The next statement is:—‘“‘As to the effect on the heating surfaces 
of the boilers when working with forced draught, it is immaterial 
whether the stokehole is closed or any other system of forced 
draught is used; the temperature of the fires is the same, sup- 
posing the boilers to be doing the same amount of work, and so long 
as the heating surfaces are clean, no harm will ensue ; but if they 
are allowed to become coated with scale or dirt, the result will be 
the same in the two cases.” It is ditficult to account for this state- 
ment in the face of what I have been able to prove, over several 
years of continuous working of boilers without injury on my system 
of forced draught with salt water and scale on the plates. I must 
give this statement a direct negative, and say that the results 
would be totally dissimilar between the two systems. This fact 
marks the vital difference between the closed stokehole system and 
mine. With the closed stokebole the slightest scale means destruc- 
tion under forced draught; and even without scale it is clear that, 
with this system, the boilers are injured. Double distillers are 
relied upon to keep the boilers clean and free from harm; but they 
have not done this yet, even during a few days’ easy cruising, when 
such apparatus has ample time to be attended to. In full-speed 
steaming, when so much attention is required for other important 
een every experienced marine engineer knows it is impossible, 

or any long period, to prevent sea-water from getting into the 
boilers; so that it would be found that the closed stokehole forced 
draught would be most dangerous at the very moment it was most 
required. It so happens that in every sea-going steamer I have 
fitted with my system sea-water has been freely used in the 
boilers, and that without causing injury. I do not recommend the 
use of salt-water, though it has hitherto been used with impunity 
with my system owing to the absence of much variation in tem- 
perature in the furnaces and combustion chambers. It could, 
doubtless, be overdone; but the case of the Ohio, for example, 
maintaining full-forced draught power across the Atlantic witb 
scale on the boilers, is a fact of great importance. 

The claim made during the discussion of the paper by Mr. Soper 
and other Admiralty engineers of a much greater power being 
obtainable per ton weight of boiler by the closed stokehole system 
of forced draught than by any other is also most fallacious, If it 
suits one to make a light boiler with large heating surface and con- 
tracted water spaces, no doubt a large power in weight per ton 
may be taken from such a boiler, for a few hours, by the closed 
stokehole system ; but the power which such a boiler could sustain 
at sea may not be one-half of this few hours’ trial power. It is also 
most unfair and incongruous to compare the efficiency so rated of 
such a boiler per ton weight with a boiler of a mercantile steamer 
constructed for endurance and to Board of Trade and Lloyd’s 
rules, with ample water spaces. The slightest sense of congruity 
should show that all such modes of comparison are ridiculous, 
Taking, however, this claim, with all its incompatibility, I have no 
hesitation in meeting it by offering to produce in a marine boiler, 
with my system, an evaporative power per square foot of heating 
surface and grate surface equal to anything yet obtained with the 
closed stokehole in any steamer of H.M. Navy, and with this 
difference, that instead of producing this power for a few hours 
only, I will undertake to continue it without danger until the 
steamer so fitted has left the one with the closed stokehole, other- 
wise equal, far out of sight. I have no hesitation in saying that 
the closed stokehole as a forced draught arrangement requires to 
be only sufficiently tested to be condemned. The closing of the 
stokehole also reduces the natural draught power of the boilers, and 
most of the steamers fitted would be greatly improved in power by 
its removal, 

Before concluding, I would take the opportunity of noticing some 
other remarks made during the discussion of the two forced draught 
ey The claim I have made of being the first that ever used 
orced draught successfully as a normal condition of working in a 





sea-going steamer was apparently sought to be controverted by 
some of the speakers, but without any supporting proof being 





adduced. This claim I still make, and point to the New York City 
as the first sea-going steamer ever fitted that has so worked with 
forced draught, though the writer of the report of the discusions in 
your contemporary, Hnyineering, appears to consider this claim sutti- 
ciently disposed of by some remarks made by Mr. Linnington. If such 
claims could be either established or refuted by a few general and 
unsubstantiated remarks of a speaker, there would be small possi- 
bility of ever establishing or refuting any historical claim whatever, 
Fortunately such matters are proved or disproved by properly 
attested facts. The facts regarding the New York City are fully 
attested ; she has run to and from the West Indies and South 
America without interruption since October, 1884, entirely with 
forced draught on the system which for upwards of two years 
previously | had worked in marine boilers on shore. If forced 
draught has been used as a normal condition of working in any 
sea-going steamers previous tv the fitting of the New York City, 
the name of the steamer must not only be known, but well-known, 
as the fact would be of sufficient importance to attract attention, 
I must, therefore, before yielding my claim, ask Mr. Linnington, 
or any one in possession of the facts, to give the name, dimensions, 
and tonnage of any steamer fitted and worked at sea with forced 
draught previous to the New York City, with dimensions and par- 
ticulars of engines and boilers, and horse-power developed, also 
character and description of forced draught apparatus, the ports 
between which the steamer traded, and how long she continued to 
trade with forced draught, and with what success! On receiving 
these particulars properly authenticated, it will not be difficult to 
decide whether or not the case is one that upsets my claim. If it 
should do so, my claim of priority will be at once withdrawn, | 
believe, however, I shall wait in vain for any authenticated case of 
the kind, for after making many inquiries, all I have been able to 
discover are second-hand hearsay statements of some one having 
tried a fan in the stokehole to increase ventilation and improve a 
sluggish draught, and of some attempts to blow air into closed ash- 
pits, which resulted in burning the fire-bars and producing other 
troubles, and in the apparatus being removed forthwith. 

The closed stokehole form of forced draught seems to have been 
developed from the practice, which has been long in use in America, 
of assisting the chimney draught by blowing from a fan into the 
stokehole, the gratings above being in some cases more or less 
covered. This practice was occasioned by the use of their anthracite 
ceal, which is more difficult to burn than the ordinary bituminous 
coal. It is said that the entire closing of the stokehole and making 
it air-tight, with the use of a positive pressure therein for forced 
draught, was first adopted in some war vessels built on the Conti- 
nent; but it was early applied in this form by Messrs, Thornycroft 
for their torpedo boats, while Mr. Marshall, of Newcastle, appears 
to have first applied it to war ships of a large size in this country, 
None of these cases, however, bear upon the matter in question. 
The vessels operated on are not sea-going steamers in the usual sense 
of the term, and do not perform regular sea work ; and, secondly, 
beyond the first trials, it is very probable they never worked with 
forced draught afterwards, being incapable of using forced draugbt 
at sea as a normal condition of working. 

Viewing, therefore, the subject from a clear and definite stand- 

int, I believe my claim of priority, as 1 have made it, is not 

ikely, after full inquiry, to be disputed. 

Mr. Parker, in his remarks about the first voyages of the Ohio, 
must have mixed up the breakage of the fan engine with the forced 
draught apparatus; for had the fan engine remained in order and 
the same attention been given to the boilers, the results on the first 
voyages would have been as good as those on the voyayes after the 
fan-driving gear was put in order. No change whatever was made 
in the other details. 

Mr. Fothergill, in his letter published in your issue of 20th, 
in reply to my charge of his using my design after being put in 

possession of my paper of 1884, practically admits it. He had, 
Lonae, no other alternative, as I only stated the facts in connec- 
tion with the case. I cannot understand Mr. Fothergill’s anxiety 
to point out that the boilers he has operated on are ordinary 
marine boilers. That isquite understood. But they are of certain 
dimensions and heating surface, and should produce, like other 
boilers, when properly worked an amount of horse power in pro- 
portion. If I show that Mr. Fothergill — what he calls forced 
draught to these boilers, and produces less power than can be 
obtained by natural draught, Mr. Fothergill must not blame the 
boilers for this; the boilers would, if they could, blame Mr, 
Fothergill. If Mr. Fothergill implies by this reference to ordinary 
boilers not designed for forced draught that nothing more than he 
has obtained should be looked for from these boilers, I must refer 
him to the case of the Celtic, where my system was applied to her 
natural draught boilers over fourteen years old, the greater 
number of the tubes being 3}fin. diameter, and the steam pressure 
60lb. With ten boilers, instead of twelve as formerly, the power 
of the engines is increased by about 15 per cent.—that is, while 
twelve boilers with natural draught formerly produced 100, ten 
boilers with my system of forced draught now produce 115, or an 
increase of power per boiler of 38 per cent. ‘The consumption of 
coal over the voyage with this large increase of power is not greater. 
I may also state that when my system was applied to the boilers the 
engines were not even overhauled, so that the difference in results 
is entirely due to the forced draught. Mr. Fothergill will now under- 
stand that if forced draught, properly so called, is applied to even 
‘‘ordinary boilers,” it does increase their evaporative power. 

Glasgow, April 24th, JAMES HOWDEN. 


Sir,—Taking as I do a great interest in the question of forced 

draught, the various articles and letters under different dates in 
your valuable paper have had my careful attention. 1 think the 
ae in your last issue to the point, and I am of your opinion 
relative to heating the air supply by the waste gases. I fail to seo 
from an economical point of view how a material saving is to be 
obtained by reducing the size of the boiler, and adding an expensive 
app‘ ratus in the funnel to utilise the heat that should have been 
taken up by the boiler, to say nothing about such apparatus be- 
coming coated with soot, particularly on long voyages, or yet as to 
the general complication and extra cost of repairs, &c. 

You truly say, ‘It is also clear that the furnace temperature 
will be very much greater under forced draught than under natural 
draught, the products of combustion will be much hotter, the 
smoke-box temperature will be higher, and the waste of the heat 
of the chimney will be greater,” and thus I fail to see the advan- 
tage in reducing the heating surface. In fact, it appears to me 
that more economy can be got out of boiler-heating surface, and at 
less cost, than can be obtained by expensive air-heating apparatus 
in the funnel. 

Mr. Howden is very bitter as to the heating surface of Mr. 
Fothergill’s boilers. It is one thing to find fault, but another to 
prove the fault. I most fully agree with you, and with ‘‘Didymus,” 
that until Mr. Howden makes public sufficient detail data to con- 
vince engineers and shipowners he is successful, all the letters he 
may write, or all he may say, is of little value. 

I firmly believe forced draught has a future, and we care little 
whose system may come to the front; but I certainly do say the 
detail tabulated data put forward by Mr. Fothergill at the meeting 
Inst. N.A., which, unfortunately for your readers, was no doubt too 
voluminous for you to give in full, did much to convince me and 
many others I know that a system of forced draught at a reason- 
able cost can be applied to existing boilers which, under the same 
conditions as under natural draught, does give economy. I think 
Mr. Howden would do well if he gave comparative detail data over 
lengthened periods, and thus let others judge for themsclves the 
merits of his system, Small boilers, less heating surface, and a 
saving of weight, may be a necessity for a certain class of steamer; 
but what the mercantile marine wants, especially the Ocean Tramp, 
is a system that can be applied to existing boilers at a remunera- 
tive cost. I believe Mr. Howden has tried this, but failed. 

London, April 23rd. Pues, 


(For continu tion of Letters see page 362.) 
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S$ OF CONSULAR AND DIPLOMATIC 
ABSTRACT REPOR 


Trade of Tamsui and Kelung in 1887.—In addition to 
rease of trade at this port in 1886, there was a further 
1887 of £42,760. British shipping had 64°97 per 
cent. of the total, and carried 90°87 per cent. of the coasting and 
foreign trade. Next in order came German shipping, the per- 
: tages of which were 20°83 and 6°36 respectively. German 
ue are making a vigorous effort to share in the trade, 
which would well bear the strain of another cheaply-running 
vell-managed English company, it being a question of “ beats,” 
One steam company will not touch upon the preserves of 
another so long as its own rights elsewhere are respected. 
Tamsui has been found out, the business of the place is rapidly 
extending, and freights and passages will have to drop, There 
is not any opening in Tamsui for the numerous kinds of goods 
concerning which letters have reached the Consulate during the 
mast year in such quantities that to answer them all would 
require a special correspondence clerk, Manufacturers should 
find out something about the requirements of a place before 
making application to supply articles the want for which has to 
be created, if even their existence has not to be made known. 
The coal mines at Kelung have been placed under the charge of 
Mr. H. C. Matheson, ® skilled engineer. Coal has always been 
obtainable, but the corruption of underlings showed such heavy 
working charges that the coal sold at a loss, Mr. Matheson 
practically has everything under his control; and if he is sup- 
plied with the necessary funds, the enterprise will most likely 
succeed. The construction of the railway has not progressed so 
rapidly as was expected. The country is exceedingly difficult 
and irregular; several accidents occurred, and the tunnel, after 
considerable way had been made through the rock, had to be 
abandoned and a new one commenced, The road communica- 
tions in aud about Twatutia have been much improved, and 
wheeled vehicles now ply at less than half the. cost of the old 
sedan chairs. A sea cable, the property of the Chinese Govern- 
ment, has been laid between North Formosa and the mainland, 
as a measure of protection for territory, to the value of which 
the Chinese are fully alive. The commercial value of tie cable 
will require time for development. Tamsui and America can 
now communicate direct; but the harbour at Kelung is not yet 
fully available for ocean steamers, though it will be eventually 
dredged. Whether the trade will be diverted in the manner 
anticipated is a matter of opinion. Two commodious and fast 
steamers, intended to run to Shanghai, Tientsin, and back to 
Tamsui, vid Amoy, and carrying cargoes and passengers at 
cheap rates, have not yet arrived; but it is probable the con- 
tract will be carried out. 

France: Trade of Brest in 1887.—The commerce and trade 
of this consular district remain in much the same condition as 
heretofore, dulness, amounting at times to stagnation, being the 
principal feature of the past year. There is still a great lack of 
capital, and a total absence of commercial enterprise and spirit, 
and unless the idea so ably and persistently advocated by Sir 
Harry Rainais, late Consul here, of establishing direct steam 
communication between Brest and a British port be carried out 
there is a very remote chance of any great extension of trade in 
the immediate future. An attempt was made last year to run 
fast steamers two or three times weekly from Brest to Wey- 
mouth, but partly from the venture having been undertaken 
somewhat late in the season, and partly from a lack of confi- 
dence and support on the part of the shippers, the result 
was anything but satisfactory to the owners of the steamers. 
It will, therefore, depend on the amount of support guaranteed 
by the shippers whether the owners of the steamers decide upon 
making another trial or not. The idea is a good one, and likely 
to tempt both the steamship owners and the shippers, as this 
is the best and quickest route to all markets, more especially 
those of the North of England. British shipping entering the 
ports of Brest, Lorient, Morlaix, and St. Brieuc amounted to 
57,643 tons, or 574 per cent. of the whole. The principal im- 
port into these ports is coal and coke, which decreased by 1974 
tons, or 24 per cent., while the average value per ton fell from 
£1 1s, 9d. to £1 1s. 1¢d. per ton. The extremely limited 
local industries have been tolerably active during the year. The 
extensive forges at Hennebont in Morbihan have increased their 
production of iron and tin-plates during the past year by nearly 
2000 tons, which has necessitated a considerable addition to the 
motive power of their works. The narrow-gauge line from 
Morlaix to Carhaix is within ten miles of being complete. The 
railway from St. Brieuc to its shipping port, Le Légué, is open for 
trafic. Two new narrow-gauge lines are projected, one from Guin- 
gamp to Paimpol—Cotes du Nord—and the other from Carhaix to 
Lorient, vid Quimperlé. It is proposed to construct at Lorient, 
near the jetty at the entrance to the commercial harbour, a 
wharf which will allow vessels of the heaviest tonnage to 
enter and leave at any state of the tide, and by means of steam 
cranes to quickly discharge and load. The water area comprised 
will be about 25 acres. It is hoped when the wharf is completed 
that the Transatlantic steamers may be attracted to Lorient, 
where secure anchorage for the largest vessels can be found in 
the roads, British rae en be still very much hampered by the 
very heavy charges for shipbrokerage in force at Brest ; but the 
right of the sole consignee of a cargo to clear a ship inward and 
outward at the Custom House has not been contested by the 
shipbrokers during the past year. 

France: Trade of Caen in 1887.—British shipping trading to 
this port increased by more than 24,000 tons during the past 
year, and is now 67? per cent. of the whole. British trade has 
received considerable impulse, and there been a continuous 
and satisfactory rise in freights. The principal import, coal, 
increased by 12,257 tons, or 5°4 per cent., and the price has a 
tendency to rise. The line of railway from Caen to St. Lo, 
joining the main line to Cherbourg at Lison, in Calvados, has 
been prolonged to Contances. It has been contemplated to 
open a new line of railway to Port-en-Bessin and Bayeux, form- 
ing a junction with the line from Caen to Vire, also to lay down 
an extra line of rails between Caen and Lison, as the traffic 
between Caen and Cherbourg has much increased, but is stil] a 
long way from reaching the amount of £2253 per mile, which 
would justify the outlay. Dredging has been continued in 
deepening the outer basin at the port of Ouistreham, and in 
certain portions of the canal between that port and Caen. 

France: Trade of Havre in 1887.—Due allowance being made 
for the very large amount of speculation which took place at 
Havre in various articles, the past year must be considered as 
having been, on the whole, a prosperous one for importers and 
merchants in general, Many things are still wanting at Havre 
to enable the port to compete with its various rivals, and to 
attain that development to which, among other circumstances, 
it might justly look forward, especially if the administrative 
checks and hindrances were removed, and local development 
left to private enterprise and initiative, Though it is of the 
greatest iy Mi ser that Havre should have a railway vid 
Dieppe to the North of France, nothing has been done to carry 


China * 
the large ine 
increase 1 


out the project, and the railway communication with the in- 
terior remains confined to the one line to Rouen. In like 
manner the question of railway communication with the West 
of France by a tunnel under the Seine at Candebec, is in abey- 
ance, and public opinion and its moral pressure has no existence 
in this country. British shipping increased some 75,000 tons, 
or 9} per cent., and exceeds a third of the whole; coal increased 
by 29,548 tons, or 7 per cent.; cast iron by 1058 tons, or 136 
per cent.; pig iron by 936 tons, or 34 per cent.; steel by 109 
tons, or 43 per cent.; while metal goods decreased by 232 .tons, 
or 11 percent. The British Chamber of Commerce at Paris 
discussed my last year’s report, and criticised my remarks on 
hindrances and impediments to British trade;! but with the 
exception of the remarks relating to the imports of machinery, 
I “found nothing to make me alter the opinion I had expressed. 
These opinions were founded on independent testimony given 
me by trustworthy persons engaged in business, and having 
consulted them with reference to the criticisms, they maintain 
the correctness of the information given me.” Very few British 
commercial travellers visited Havre last year, notwithstanding 
the attraction of the International Maritime Exhibition. The 
pressure of the duties, and the competition in certain articles 
by the Germans continue to form the great impediments to 
the extension of our trade. In cutlery, articles marked as 
English, but of German manufacture, are said to be freely 
offered, and as they are lighter than our goods, an advantage is 
gained in the small amount of duty to which they are charge- 
able. A considerable amount of wire netting, both of large and 
small mesh, used to be imported at the duty of £3 5s. 6d. per 
ton; but of late the Custom House has become much more 
particular in gauging the meshes, and when found under *79in. the 
netting has to pay £4 1s. 3d. per ton, thereby making its impor- 
tation impossible. Notwithstanding the restrictive character of 
the duties on most of our manufactured articles, and that we 
take more from France than she does from us, further protection 
is being constantly cried out for, and the free trade party, 
which at one time made itself vigorously heard, appears to have 
melted away. During the past year two important public 
works, the Bassin Bellot and the Canal de Tancarville, were 
completed and thrown open to commerce. The former consists 
of two basins connected together, having a centre area of 53 
acres, with an average depth of 25ft. 94in., and 2578 lineal yards 
of quay walls. The entrance lock from the Bassin de l’Eure is 
98ft. 5in. wide, with 27ft. depth of water at lowest neap tides. 
From the opening of the Canal de Tancarville in September 
to the end of the year, vessels chiefly barges, with an aggregate 
of 45,536 tons, passed through it. Vessels drawing 8ft. of water 
can go through the canal from end to end, and those drawing 
10ft. can go as far as Graville. Much remains to be done in 
deepening the canal and improving the entrance to Tancarville. 
When this is done, and a regular towage service organised, the 
traffic through it will considerably increase. The two graving 
docks, 492ft. and 377ft. long, in course of construction, will be 
completed at the end of 1888, Numerous works are projected 
at Havre at an estimated cost of £3,846,000, of which the State 
will furnish three-fourths, while the remainder will be provided 
by the Department of the Seine Infériéure, the Chamber of 
Commerce, and the Municipalities of Havre and Rouen. The 
works for the improvement of the port of Havre comprise the 
construction of an outer harbour, having an area of 625 acres, 
with, as at _—— an entrance to the south-west, a second 
entrance to the west, in deep water, huge quays for vessels dis- 
charging or loading; the construction of a _half-tide basin, 
giving access to the Bassins de |’Eure and Bellot, into which 
vessels drawing 26ft. of water can enter during six hours of 
every tide; the dredging of the bank at the entrance to the 
harbour; the removal of the banks called the “ Hauts du Sud- 
Ouest” and “de Quarante,” and the enlargement of the Seine 
between Havre and Rouen. When the banks are removed, the 
South-west Pass—that taken by large vessels—and which at 
certain points is but 1312ft. wide, will have a maximum 
width of 3937 feet. The works for the improvement of the 
river are to consist of dredging parts of the bed above Quille- 
beeuf, of repairing the banks between that place and the river 
Risle, and of constructing new ones as far as Fatouville on the 
north and Honfleur on the south side. It is hoped that the 
river will be deepened several feet by the increased scour; this 
is probable, but no one can tell where the shifting sands which 
make the navigation so dangerous will be moved to. The pro- 
jected works are of the highest importance to Havre, Rouen, and 
the whole country generally; and it is surprising that so many 
years have been lost in discussing them, as by the time they are 
carried out other ports will have attracted various currents of 
trade, thereby obtaining a decided advantage in the race of 
competition. The port of Havre, when completed, will greatly 
increase in importance and become another factor in the war 
being waged against what remains of our position as an entrepét 
more or less for the Continent. The opening of the Suez Canal 
did much to weaken that position. The construction of the 
Channel Tunnel, in conjunction with the great improvement in 
Continental ports, would still more operate to our disadvantage, 
particularly as regards the port of London; and it is because 
our neighbours are far-sighted enough to perceive this that 
they are such warm advocates of the project. 








MESSRS. MARION AND CO.’S PHOTOGRAPHIC 
WORKS. 


No. IL, 

Tut machine for coating photographic plates was described in 
the first portion of this article; three old-fashioned tables for 
hand-coated plates are also in use at the works of Messrs. Marion 
and Co. at Southgate. The three tables are each about 36ft. 
long; they are made of slabs of slate, accurately levelled, and 
stand side by side, occupying nearly the entire length of the 
room. A pair of endless cords move along the top of each table 
at a speed of one foot in ten or fifteen seconds, and each plate as 
coated is laid upon the cords, the accurate levelling of which 
permits the gelatino-bromide emulsion to set evenly, while the 
plate is being carried out of the way of the operator and through 
a cooling chamber a little in front of him. At the farther ends 
of the tables the plates are picked up by assistants, re-stored in 
racks, and then sent up the lift to the drying rooms. Each 
workman employed in coating has a batch of cold glass plates 
before him ; he raises one plate at a time by means of a pneu- 
matic holder, the essential part of which is a “sucker” made 
of india-rubber, then he pours the emulsion over the plate from 
a teapot-like vessel, the low-level of the botiom of the spout of 
which causes the emulsion to be taken from near the bottom of 
the vessel, where it is free from air bubbles. A lamp giving 
forth non-actinic light is placed over each table above where the 
coated plates are first placed on the cords. A good workman 
coats five or six plates per minute easily, although some skill is 
required to cover a plate evenly to the edges without spilling 








1 See ENGINEER, Sth April, 1887, page 272. 


any of the emulsion or allowing it to flow over the back of the 
glass. The tables are of high level, so that the operators do not 
have to stoop in their work, and the plates are coated at about 
the level of the eye. 

In the two drying rooms, directly under the roof of the building 
as described in our last, the plates with the set gelatine emulsion 
upon them are dried in a steady current of air at a temperature 
of about 80deg. Fah. The air enters one side of each room 


Fig. 1! 
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through 6in. syphons 2ft. apart near the floor, as represented in 
Fig. 11, and passes over 4in. hot-water pipes; A B is a muslin 
screen to filter out the coarser dirt and dust in the air, and C is 
a wooden top or lid which gives access to the interior of the 
arrangement, The ventilators, one of which is shown in Fig. 12, 
in the ridge of the roof, surmount two upcast shafts, one 


Fig. 12 














from each drying room ; the tops of the ventilators are so made 
that there is no downward draught through them whichever 
way the wind may blow. 

Fig. 13 represents the chief developing room and laboratory of 
the establishment, from which daylight may be immediately 
shut out by closing its solitary window, seen’on theright. At the 
farther end of the room is the sink fitted chiefly for the develop- 
ment of photographs, and a developing dish on a wooden grid is 


Fig. 14 




















shown in the engraving; this grid is virtually the top of a 
pendulum beating true seconds, so that the dish is automatically 
rocked during the development, and the rapidity of the appear- 
ance of the image on the plate is timed by its own motions, In 
good photography such information as to time is useful, and it is 
exceedingly convenient to have an automatic rocker for develop- 
ing dishes, for some of the best pictures are often produced by 
slow development. Another pendulum beating true seconds 
hangs in the form of a rod from the ceiling over the sink, A 
flap table is placed in front of the sink, and is represented raised 
in the engraving; a tank in the foreground to the right has also 
a flap table in front, shown in the cut as hanging down ;_ these 
tables are useful for the manipulation of camera slides and other 
articles. The water tap in use over the sink is an ingenious 
improvement by Mr. Cowan 
Fig. 15 upon ordinary taps, and is 
A represented in Fig. 14. It 
consists of an ordinary swing 
tap which cuts the water off 
when it is pushed back 
against the wall and turns 
it on when it is pulled for- 
wards; the improvement con- 
sists in the rotatable nozzle, 
which when turned down- 
wards enables the operator 
to readily fill a bottle with 
water ; when, however, it is 
turned upwards the water 
a escapes downwards through 
a rose, and falls in thin 

streams suitable for washing photographic plates. 

The lamp for giving the yellow light by which photographic 
plates are developed is shown, half open, in Fig. 13, at the 
back of the sink, and its nature may be explained by the 
accompanying cut, Fig. 15, in which A B, the front of the lamp, 
consists of three or four thicknesses of dry tissue paper, sun- 
flower yellow in colour. The sheets are not gummed or pasted 











together where the light shines through them, translucency 
rather than transparency being desired. The curved sides BHA 
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Fig. 13.-A MODEL DEVELOPING ROOM. 
The light E, | 


are of metal painted over with chrome yellow. 
which may be that of a candle or gas flame, in the case now 
under notice is that of an incandescent electric lamp, none of 


the direct rays from which can reach the front of the lantern | 


A B, because of the intervention of the metallic 
reflector K ; thus the rays have first to fall upon 
the light yellow dead surface H, and those re- 
flected therefrom find their way in part through 
the translucent yellow screen A B. The 
philosophy of the arrangement is that when 
the white light from E falls upon the screen 
H, the blue and violet rays, which chiefly act 
upon ordinary photographic films, are to a 
considerable extent absorbed ; the more or less 
yellow rays now thrown off by H have any of 
the more refrangible rays still mixed with them 
cut off either entirely, or sufficiently for practi- 
cal purposes, by the translucent yellow screen 
AB. Until within the last few years an erro- 
neous theory of development-room lighting 
was put forth in text books, namely, that ruby 
light was the best for the development of pho- 
tographic plates, because the rays of the red 
end of the spectrum act least upon ordinary 
bromide of silver. This theory caused multi- 
tudes of photographers to work in a miser- 
ably bad light of low refrangibility, in which 
some of them injured their eyesight. The 
theoretical error consisted in the overlooking 
the physiological side of the problem. The 
human eye is greatly more sensitive to yellow 
than to red light, consequently in a yellow light 
vf given intensity, can see better than ia a 
stronger red one, and when the balance of 
advantages is struck, a proper yellow light is 
found to be the best for the development of 
ordinary photographic plates. 

The quality of plates is tested in this room 
by means of a little glass screen covered with 
spaces graduated from complete transparency 
to complete opacity ; the plate is exposed behind 
this screen at a standard distance from a stan- 
dard gas flame, and the number of areas on 
the screen of which a photographic image can 
be obtained in, say, thirty seconds, is ascertained. The 
more sensitive the plate the greater is its power of photo- 
graphing the more opaque areas of the interposed glass screen. 
A positive photograph of a good negative is sometimes taken on 
the same plate at the same time ; this, coupled with the sensi- 
tometer test, gives information as to the general quality of the 
plate. 

We come now to the operations connected with the manu- 
facture of a photographic emulsion, in relation to which every 
large manufacturer keeps his formule to himself, since upon 
them depend the distinctive characteristics of his particuiar 
brands of plates. There is, however, no great secret in emulsion 








Fig. 17.—HENDERSON’S EMULSION WASHER. 
making, and formule innumerable have been published. Perhaps 
the best plan to adopt, before describing Messrs. Marion’s large 
appliances, is to tell how to make a small quantity of emulsion 
according to formule given by a trustworthy authority, Mr. W. 
K. Burton, Professor of Sanitary Engineering, Tokio, Japan, in 
his handbook of “Modern Photography ”—Piper and Carter, 
London, 1886. The following solutions are made :— 
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Bromide of potassium 

Nelson’s No. 1 gelatine 

Distilled water .. 

A 1 per cent. mixture of hydrochloric : acid and water.. 


160 grains. 
40 grains. 
24 ounces. 

200 minims. 
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Fig. 18.—_ALBUMENISED PAPER DRYING CABINET, 


Cc. 

Iodide of potassium .. 12 grains. 
Distilled water .. .. ia ow § ounce. 
dD. 

Hard pein, such as weareg 8 .. «+ 800 grains. 
Water .. | Several ounces. 


B and D are all iat to seas till ws soaked gelatine is 
thoroughly soft ; all the water is now poured off D, and as much 
as possible then squeezed out of the gelatine. The pots con- 


| taining A and B are next raised in a hot-water bath to about 


160 deg. Fah., when B is poured into a hock bottle, the red- 
coloured glass of which helps to give protection from actinic 
light, and from this time all the operations are performed in a 
feeble yellow illumination. 

A is now poured in five or six stages into B, which latter is 





well shaken after each addition, and a very thorough agitation | 


is given at the end. C is next added, and the whole again 
shaken, 
silver in gelatine, plus the nitrate of potassium in solution, 
formed by double decomposition. The whole is poured into a 
covered stoneware pot, which is placed in a saucepan of hot 
water, and the latter is raised as quickly as possible to boiling 
point over a ring burner; the pot should remain in the boiling 
water about twenty minutes. The soaked gelatine D is then 


We have now an emulsion of bromide and iodide of | 


added to the emulsion and stirred in, after which the pot is put | 


in a cool, dark place for one or two hours to set, or it may be 
left there a few days if more convenient to the operator. Next 
it is removed by the aid of a silver spoon, and placed upon a 
piece of clean, coarse canvas free from grease, through which it 


is squeezed under water in fine shreds into a hair sieve standing | 


under the water. 
ning water, or by frequent changes of water, for at least half an 


The shreds are washed in this sieve in run- | 


hour, to remove the nitrate of potassium and all other soluble | 


matters, and the granulated emulsion is frequently stirred with | 


a thick glass rod having a rounded end. The sieve is then 
raised from the water, is placed in a slightly tilted position, and 


allowed to remain for upwards of half an hour to let much of | 


the water drain off. The emulsion is then remelted, filtered 
through several folds of cleansed linen, half an ounce of pure 


| alcohol is next added; and the emulsion, which should amount 


| to twelve or foltirteen ounce’, is thén ready for coating the plates. 


Fig. 16.—EMULSICN PREPARATION ROOM, 


I 


Fig. 16 isa view of the appliances at Southgate for treating and 
——— gelatine emulsions. Three cast iron vessels, supported by 
wrickwork, have ring gas-burners underneath ; they are partly 
filled with water, in which are placed the stoneware vessels con- 
taining the emulsion, glue-pot fashion. By an 
arrangement of pipes a man standing at one end 
of the room can turn the gas up or down, can 
let cold water into the iron vessels, or let the 
hot water out. The brickwork is “dry ;” no 
mortar is used, so that, if necessary, the whole 
can be removed and set up in another part of 
the building. Filtering operations are also 
figured in the engraving, the emulsion being 
driven through the filtering medium by the 
pressure of air from a bellows. Wash leather 
is one of the best substances for the purpose ; 
it is washed in several changes of warm car- 
bonate of soda to get out the liberal supply of 
oil used in the dressing, then it is washed n 
several changes of warm water, not too hot. 
Fine linen cleansed in the same way answers 
the same purpose. Several successive filterings 
do not interfere with the characteristics of the 
emulsion, for the bromide of silver held in sus- 
pension in the gelatine passes with it through 
the medium like so much milk. 

Fig. 17 shows a useful appliance for washiug 
emulsion in daylight, invented by Mr. A. L. 
Henderson, and made of stoneware at the Doul- 
ton pottery works. It consists of a light tight 
outer vessel with an inlet for water at the top, 
and a movable pipe outlet at the bottom. The 
amount of elevation of this outlet pipe gives 
a level below which the water in the interior 
cannot fall ; the upper outlet pipe prevents the 
rise of water above a desired level. The hair 
sieve in the interior is supported on a shelf a 
few inches above the bottom of the vessel. 
These vessels, with the large quantities of emul- 
sion dealt with by Messrs. Marion and Co., are 
used only for experimental purposes, and 
sometimes several of them are in use at once. 
For washing large quantities of emulsion a 
wooden trough, 7ft. long by 2ft. square, is used, 
with a straining screen of several thicknesses of muslin near one 
end, The overflow of water escapes through an open pipe into 
a partitioned vessel below, which itself is furnished with an 
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AN EXIT ORIFICE OF DRYING SHED. 





Fig. 19.— 


overflow outlet. The lower vessel is applied to catch any fine 
deposit of bromide emulsion which may find its way through the 
muslin, and sometimes 4 layer an inch deep is thus saved. In 
this trough from 50 to 60 gallons of emulsion can b2 washed at 
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one time. Sometimes the emulsion is not washed, but separated 
by means of the centrifugal machine. 

Another branch of the establishment is the preparation of the 
albumenised paper upon which the ordinary photographs so 
well known to the public are printed. The albumen is bought 
from the importers, the yolks having been by them already 
separated for the dressing of gioves, the use 
of confectioners, and other commercial pur- 
poses ; the other portion is bought by the gal- 
lon, and one gallon of albumen represents about 
160 eggs; it is delivered in covered jars. At 
the Southgate Works it is beaten up in a churn 
in quantities of about two gallons at a time 
until it stands as a complete froth, which is 
then moved into pans and allowed to settle as 
a liquid, not “ stringy,’ as in the case of the 
original substance. It may then be tinted by 
means of aniline dyes to any colour required. 
Then it is sent up to the albumenising room, 
where girls skilled at the work float the sheets 
of paper upon it for a moment, letting each 
sheet down so as to push the air bubbles on 
the albumen before the front edge of the 
sheet, then raising the sheet by a steady, quick 
movement, in such a way as to prevent the albu- 
men running into ridges upon the paper; the 
sheet is then pinned to a horizontal rail, two 
somewhat heavy American wooden clips are 
attached to the lower corners to prevent the 
paper from curling, and the bulk of the surplus 
albumen partly drains and is partly wiped off 
from the lower edge of the sheet. In the middle 
of the large room are two erections which may 
be described as “sheds” with hot water pipes 
along the bottom, and curved metallic sheets 
to catch the drippings of albumen; one of 
these sheds is somewhat open, as represented 
in Fig. 18, the other is closed. The sheets, 
pinned upon rectangular rods with T pieces 
at each end to keep the sheets 6in. apart, are 
pushed with each addition along ledges in the 
moderately warmed shed, and afterwards passed 
into the more highly warmed closed shed ; from 
the latter they are removed through openings 
like these represented in Fig. 19, at the top 
corners of which will be noticed rounded holes 
to admit the hands of the assistants. The tops 
of the roofs of these sheds being always dry and 
warm, form useful platforms on which to store 
photographic goods liable to be damaged by 
damp. The dried sheets of albumenised paper 
are then flattened out by girls with white-gloved 
hands, and rolled upon cardboard cylinders, 
albumenised side outwards; they are left thus 
for some hours, usually all night, to take the 
curl out of them, their edges are then trimmed 
in the cutting machine, and they are afterwards 
packed for sale, 

A 4-horse Otto gas engine, by Crossleys, 
drives the coating machine and centrifugal 
Separator, as well as a small dynamo giving 
the current required for twenty incandescent lamps. This | 
true history now draws to a close, and its chief points of | 
interest are that Cadett’s coating machine is perhaps the first 
large one for preparing photographic plates which has been 
described with illustrations in any public journal; also that 
Messrs. Marion and Co.’s works at Southgate are model ones 
and quite new, planned under the direction of Mr. A. Cowan, 
whose practical ability has long been recognised by experienced 
photographers, Messrs, Marion and Co, haye works in Paris 
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for the manufacture of photographic mounts and other requisites 


of photographers ; indeed, their firm is possibly the largest one in | 
existence in connection with what the late Mr. Henry Green- | 


wood christened the “art-science.” Another point of interest 
is, that the blue process so well known among engineers, 
originally devised by Sir John Herschel, was first introduced 
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CROSS SECTION THROUGH HIGH-PRESSURE CYLINDER, 


commercially by Messrs. Marion and Co., as the ferro-prussiate 
process, by which name it is denoted to this day. 








BeEtt’s AsBestos CoMPANY, LIMITED.—Under this title a com- | 


pany has been formed to acquire the business of Messrs. John Bell 
and Son, the large asbestos manufacturers, and to work deposits of 
asbestos in-Canada, Some of the shares are offered for public 
subscription, 
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COMPOUND HORIZONTAL FIXED ENGINE. 





WE illustrate above and on page 364 a pair of compound 
engines fitted with the Richardson and Rowland’s patent auto- 
matic trip expansion gear, constructed by Messrs. Robey and 
Co., Lincoln, for driving a group of Brush dynamos at the 
Glasgow Exhibition. The cylinders, which are 
both steam jacketted, are respectively 18}in. 
and 30in. in diameter, with a stroke of 40in 
Each cylinder is fitted with the trip valve 
gear, the cut-off on the high-pressure cylinder 
being capable of being varied by the governor 
from nil to three-quarters of the stroke, whilst 
the cut-off on the low-pressure cylinder is vari- 
able by hand while the engine isrunning. The 
engines are speeded to give sixty-three revolu- 
tions per minute, and transmit their power 
from a fly-wheel 13ft. diameter by twelve 
ropes 1#in. diameter. 

Both high and low-pressure cylinders have 
independent steam inlet and exhaust valves. 
The former consist of double-beat Cornish 
equilibrium valves fitted to each end of a 
cylinder, so as to get the shortest possible steam 
passages, thus enabling the engine to work at 
all times with an initial pressure nearly ap- 
proaching that of the boiler; those on the 
high-pressure cylinder being under the direct 
influence of the governor. The exhaust valves 
consist of a special arrangement of Corliss 
slide valve, which gives a quick wide opening to 
the exhaust with a very small travel. They 
are placed on the under side of the cylinders, 
so as to efficiently drain the interior and enable 
the pistons to work safely with the least possi 
ble amount of clearance. They are worked by 
excentrics upon the horizontal shaft driving the 
admission valve gear. The working steam pres- 
sure is 1001b. per square inch, and the engines 
indicate 400 horse-power maximum. Following 
the action of the steam inlet valves, from Fig. 4 
it will be noticed that the valves A are lifted 
and released by trip levers B, actuated by the 
excentrics C, driven by a horizontal shaft D 
rotating at the same speed as the disc shaft, 
and running parallel with the engine bed. The 
length of time the trip levers are in contact, 
and consequent duration of the admission of 
steam into the cylinder, is regulated by the 
governor, thus automatically varying the grade 
of expansion to the work being done. The 
upper portion of the valve spindle E is attached 
to an air buffer F, which, assisted by a spiral 
spring, suddenly closes the valves when relieved 
from the trippets. A very precise action of the 
valve is obtained by this arrangement, and a 
very sharp cut-off is consequently insured. To 
prevent the valves being forced down too sud- 
denly upon their seats, the usual air cushion is 
formedand regulated from the outside by G; this 
can be adjusted so that, while the valves clos. 
steam-tight, they yet come upon their seats with checked 
velocity. 

The governor regulating the admission valves is one of Richard- 
son’s patent spring governors, which, being relieved of all working 
strain, is so constructed as to give a wide range of cut-off with 
very slight variations in speed. It is driven by gearing also 
from the horizontal shaft driving the admission valve gear. The 
excentrics C aré fixed upon the horizontal shaft D so as to give a 
The governor is supplemented by a Richardson: 
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Nevile electric regulator, as shown at H, Fig. 5, which enables 
the engine to be controlled by the electric current itself, thus 
enabling a constant current or constant E.M.F. to be maintained 
with very varying loads, The valve gear is also arranged so that 
the engine can be stopped by merely pulling the cord J, Fig. 5, 
carried to any part of the mill or factory, a provision which is 
invaluable in case of accident to life or machinery. The engine- 
frames or bedplates are of the most solid and substantial cha- 
racter, efficiently resisting the direct thrust and working of 
the engine, thus securing complete rigidity between the cylinder 
and main bearings, and efficiently taking up any strains in the 
crosshead guides, this design being altogether a great improve- 
ment upon the original type of girder engine as first introduced 
into this country. The bearings are of a very size, made 
in three adjustable parts of Babbit’s metal, fitted with suitable 
lubricators for continuous running. The steam in passing from 
the high-pressure cylinder to the low enters a receiver super- 
heated by a current of high-pressure steam from the boiler 
circulating through a coil of piping placed inside it, thus 
raising the temperature of the steam previous to its admission 
into the low-pressure cylinder. The receiver is in addition 
lagged with wood and sheet iron. 

In our engravings, Fig. 1 representsa front elevation ; Fig. 2, 
a plan of the engine; Fig. 3, an elevation; Fig. 4, a cross 
section of the high-pressure cylinder; Fig. 5, section through 
cylinder top, showing governor, the supplemental electric 
regulator attached. Messrs. Robey and Co. are the sole makers 
of engines fitted with this gear, and they are made both single 
and coupled, high-pressure and condensing, the latter, it is 
claimed, not using more than 15 lb, of steam per horse-power 
per hour, whilst owing to the almost total absence of friction 
in the valve gear, the proportion of useful work to indicated is 
much more than with most descriptions of valve The 
coupled engines are made in various sizes, indicating from 50 up 
to 1000-horse power. 








LETTERS TO THE EDITOR. 
(Continued from page 358.) 


THE STRONG LOCOMOTIVE. 


Sir,—I note your remarks appended to my letter in your issue 
of March 30th, and judge thereby that you do not follow the old 
adage, ‘‘ Never prophesy until you know.” Now, you say that the 
furnaces of the Strong boiler will again fail. Whilst I would not 
venture to say they will not—for I have known the flanged seams 
of the very best Lancashire boilers to give out at times—still I 
should like to know, as would no doubt many boilermakers and 
many scores of inspectors, upon what grounds you base so positive 
an assertion. My own experience covers many th ds of ti d 


that the medal was awarded in recognition of the magnificent work- 
manship and finish of the Stephenson engine, rather than for any 
ag ge | of its design over that of Mr. Stirling's. 

Jpon what reasoning the London and South-Western official 
could declare that single engines would be of no use for the heavy 
trattic of the South-Western I cannot conceive. If the present 
South-Western locomotives were abnormally } spey or if the 
singles of to-day were still as light as the ‘‘ Lady of the Lake,” his 
remark might be considered rational; but as matters stand, I subm‘t 
that it is entirely without foundation. 

Omitting compounds, and the new 530 class, the cylinders of all 
South-Western expresses are 18in. by 24in., or less; and their 
weight comes to something very like 48 tons, at least in all engines 
built since 1880. 

The boiler pressure is generally 1601b, to begin with, but after a 
little service it is reduced to 1401b.; and bearing these facts in 
mind, anyone can see for himself that the tractive power of Mr. 
Adams’ expresses is less than that of the engines of most other 
companies, whilst their weight and internal resistance is probably 
the greatest of all English passenger locomotives. 

Seeing, then, that the traffic of the London and South-Western 
can be worked with perfect ease by engines of considerably less 
power than those employed on other lines, I think it cannot be so 
very terrible after all, and were the South-Western to try borrow- 
ing a Great Northern single, a Midland 26 class, a Great Western 
ee Beaconstield,” or Caledonian 123, the result would no doubt be a 
good deal less in favour of the mt class of engine than it was 
when the wretched North-Western compound was matched against 
them. That the South-Western trains would be worked faster, 
with less coal consumption, and with incomparably less wear and 
tear of the permanent way than they are at present, if a system of 
singles were introduced, is the humble opinion of 

May 2nd. W. B. THOMPSON, 





Srr,—I notice in the letter of your correspondent ‘‘ Obscurus,” 
in your issue of April 27th, a misunderstanding as to the prizes 
given for the locomotives at the recent Newcastle Exhibition. The 
prizes actually given were as follows :—Great Northern, single driver, 
a gold medal. R. and W. Hawthorn, Leslie, and Co., a ten wheels 
six-coupled engine for light railways, a gold medal. R. Stephenson 
and Co., a four wheels coupled express, with leading bogie, a geld 
medal. The North-Eastern Railway Co. exhibited one of Mr. 
Worsdell’s compound express passenger engines, but did not 
compete for a prize. Wa. Cross. 

Member of the Locomotive Committee, 

Forth Banks Works. 


Newcastle Exhibition. 
Newcastle-upon-Tyne, May Ist. : 





SOUTH KENSINGTON. 


Srr,—In your issue of April 21st there is a letter from a gentle- 
man writing over the signature “A. N.S. S.,” in which he makes 
some statements regarding a late fellow-student, who is at present 
engaged in research at South Kensi n, which are entirely mis- 





furnace seams, under a great variety of conditions, and I can say 
that I have as yet met with nothing to equal them in durability, 
nor have I in all my experience met with many serious failures, 
and these have been chiefly in iron furnaces and due to blisters, 
against which no construction is secure. I think therefore, in 
justice to both the Strong boiler and to the flanged seam, as well 
as in the interest of engineers generally, that you should explain 
why flanged seams should become of new cause for 
failure which has hitherto escaped notice, or why, when applied 
in a locomotive boiler, they should not possess corresponding 
advantages over other rivetted seams as they do in stationary 
practice. Necessarily the heat in a locomotive furnace is more 
intense than ina furnace with chimney draught only, and to such 
an extent any form of construction may be supposed to wear out 
sooner in locomotive than in stationary practice; but apart from 
such a reasonable predication, I fail to see that ‘‘failure” should 
again take place as you promise, using the term “ failure” in its 
technical limitation, which includes reasonable time, nothing being 
indefinitely durable about a boiler. Wx. H. Boor. 
Logan Ironworks, Brooklyn, U.S.A., (Late of Manchester. ) 
April 19th. 


Smr,—In you issue of the 30th March last you publish some 
remarks on this boiler, and also upon the Fox patent corrugated 
furnaces supplied to same. I now beg to enclose a copy of a letter 
from the patentee of this boiler, which will, I think, explain the 
true circumstances of the case. I would state that the junction 
piece between the furnaces and the combustion chamber was not 
made by the Leeds Forge Company, but was supplied by a firm in 
this country. J. BEAVOR-WEBB, 

Agent for the Leeds Forge Company in U.S. and Canada. 

New York, April 11th. 


(COPY OF LETTER.] 
From George S. Strong, Chief Engineer Strong Locomotive Com- 
pany, 239, Broadway, New York, 22nd October, 1887. 
To the Leeds Forge Company, Limited, 
_J. Beavor-Webb, Agent, New York. 

Yours of the 2ist at hand, asking about the Fox co ted furnaces in 
locomotive 444 of L.O.R.R. In answer would say that there has been no 
failure of the furnaces on this locomotive, but that trouble was caused by 
the lapped and rivetted seams at the back end of the furnaces, where 
they joined the junction between the furnaces and the combustion 
chamber, and in the laps in the junction piece, and in the junction of 
this piece with the combustion bi This difficulty was due to the 
very high temperature, causing these laps to become overheated, and 
raising the caulking edge, and was not due to the contraction and expan- 
sion as so many have su) , as the seams did not leak on the under- 
side, or anywhere but right where the flame in passing over the bridge 
wall came in contact with them. You can get some idea of the intensity 
of this flame when you consider that the boiler gave an indicated horse- 
power for about one square foot of heating surface and 30-horse power 
per square foot of gas, and that probably 70 per cent. of the water was 
evaporated around the fire and ibustion chambers. Our reason for 
rep! ig the furnaces is that in fitting a new junction piece between the 
fire and combustion chambers, and forming it with the Adamson joint, 
there was not enough stock for flanging on the old furnaces or combustion 
chamber, and we are having new ones made. By this new construction 
we get all rivets out of the fire and have no laps exposed, and I think 
will have a very durable boiler.—Very truly, 

(Signed), Geo. 8. Strono. 


[We have expressed our belief that the seams which have already 
given trouble in the Strong boiler will do so again. Our belief in 
this res is based on another belief, namely, that the form of 
the boiler is unsuitable for the very high furnace temperatures 
obtaining in locomotives. Time, of course, can alone show who is 
right. Mr. Strong’s letter to the Leeds Forge Company explains 
our views very clearly.—Eb. E.] 











SINGLE 7. COUPLED LOCOMOTIVES, 


Sm,—In your last issue there appears a letter by ‘‘Obscurus” in 
which he makesa mistake, as follows :—“If I am not mistaken, the 
prize was awarded toa London and South-Western engine, while 
the Great Northern engine was passed over in silence.” Allow me 
to tell him the prize, a gold medal, was awarded to the Great 
Northern Railway Company’s engine No. 776, 8ft. bogie engine. I 
received a letter from Mr. P. Stirling, locomotive superintendent, 
informing me of the fact, as there seemed so much uncertainty 
who the prize was awarded to. This letter should end all doubts. 

Peterborough, April 30th. G. N. R. Locomotive. 





Srr,—Your correspondent, ‘‘Obscurus,” calls attention this week 
to a fact upon which he is by no means the first to t 


ding. Being personally acquain with both gentlemen, and 
being also aware of the circumstances under which ‘‘A. N. 8. 8.” 
obtained the information given by him, I have thought it best to 
set ‘‘A. N.S. 8.” right. 

There are several researches being carried on at the South Ken- 
sington Science Schools by persons otherwise unconnected with 
these schools, one such example being that quoted by ‘‘Grateful” 
in last week’s issue. The research in which the late fellow-student 
of “A, N.S. S.” is engaged is of this character, and consequently his 
reference to it is quite irrelevant to the subject under rT 





Str,—Since ‘‘Grateful” does not think I can be right in my 
statements, I must in self-defence give the facts. I am earning the 
usual wages of an apprentice of little or no experience—5s. a week. 
If ‘‘Grateful” will go into a particular research laboratory at South 
Kensington he will find there certain young men, mostly with their 
hands in their pockets, who get 10d. an hour, or 5s, aday. Far be 
it from me to say that this is too much. Genuine research work is 
worth more than this, results or no results; but what I insist upon— 
and “Grateful” seems to have missed the point—is that an 
apprenticeship has to be served to research just as must as to any- 
thing else; that manipulative skill is as essential in this as in an 
engineer’s shop, und must be gained by experience, in the one case by 
handling file and chisel, in the other with camera and spectroscope, 
and that there should be some sort of proportion between the wages 
obtainable in each case. Of course, if you offer a young and inex- 
perienced man work, and promise to teach him and pay him full 
wages from the start, there is not one in a hundred who will think 
twice about any promise of becoming science teachers, but will 
accept the offer, quieting any qualms of conscience with, ‘‘whatever 
is, is right.” 

I cannot at all agree with your other correspondent in the matter 
of inefficient teaching. Certainly in my branch, mechanics, the 
prospectus has been most fully and satisfactorily carried out, and 
we were equally competent to give ee ed the nght proportions of 
any structure or to work them out to the minutest detail. 

It would throw much light on the matter if any one could furnish 
us with an authentic answer to this—What percentage of students, 
who receive grants from Government on condition of becoming 
science teachers, ever teach science? Not a very high one, I fancy. 

April 30th. A. N.S. 5S. 





CRAMPTON’S LOCOMOTIVES, 


Srr,-—It may be said with truth of the late T. R. Crampton that 
he has been the originator of the present French locomotive prac- 
tice, although this took place in an indirect manner. Previous to 
1847—that is to say, belere Crampton’s express locomotives were 
introduced into France—most of our locomotives were of English 
make, the few that were built in France were only a reproduction 
of the English designs prevalent at that time. But after that 
period all our locomotives were built in France, and possessed not 
a few of the features embodied in the first French Crampton 
express as it was designed by Crampton himself, with the assistance 
of the late Jules Petiet and Houel. For a considerable number 
of years many of the salient features of the above engine were, 
a are even now, retained in the French locomotives, The most 
striking of these has been the adoption of the outside valve gear 
in connection with Sangnier’s return crank. The boiler as made 
originally has been ever since reproduced, the only difference being 
the addition of a dome, at the upper part of which the regulator 
pipe opens instead of extending over the whole length of the steam 
room as in the original boiler, which had no dome. 

The modification in the valve gear has been the substitution of 
Gooch’s link to the shifting link originally used ; this became a 
necessity when the driving axle ceased to be the trailing one, as 
the distance between the centre of the intermediate axle now 
chosen as driving axle, and the transverse centre line of the valve 
face, does not permit the giving of suitable proportions to the 
elements of the shifting link. In spite of this, it may be said with 
fairness that Crampton’s express locomotive opened the era of 
French ge omy od ey es proper, and accounts in a great measure 
for many of its leading features, Ep, GoBERT. 

60, Vine-street, Liverpool, May Ist. 





FREE TRADE AND NO TRADE. 
Srr,—From a letter in your last edition one of your corre- 





namely, that at the Newcastle Exhibition the Great Northern 
single was passed over, and the prize given to the London and 
South-Western coupled engine. 

From conversation with a local engineer, I am inclined to believe 





pondents, who seems to take the same view as myself re above, 

expresses a fear that this correspondence will do no good, I leave 

it to others better informed than myself to give a straight denial 

to this; but from what I have heard, I take a directly opposite 

opinion, The mere fact of so ably conducted a paper as yours 
© 


— 
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inserting week after week correspondence pro and con, 
ject, is stirring up the minds of aeaupaninken, p thane Poet ve > 
on a subject which otherwise they would have simply acce rey 
as many do now, from the simple fact that they have given the 
matter no thought. There seems to be a considerable amount f 
misunderstanding as to what fair traders have in view, To . 
this upon a right basis, permit me to say that the common no! me 
enerally advocated by all fair traders is to impose a m om, 
uty upon all competing foreign products other than raw material 
leaving the definition of such raw materials to be determined red 
the Legislature. ’ 
Having thus placed the object of fair traders, 
accepted by them, before 
generally to your correspon 


as gene 
— readers, permit me . — 
ents who take an opposite yi 


myself, : In the first lace, free traders assert that we do son 
for our imports in cash but by sending other goods in return, rd 


this a fact or simply a plausible theory? As a matter of fac 

we not on the whole import considerably more from ke 
we do not doa contra account with than with those we do: and 
does not the return from our export business come from countries 
from whom we import very little, taken as a whole ¢ 

Moreover, a very large proportion of our exports is made up of 
raw material, upon which there is very little labour, whereas many 
of our imports, — German and American toys, so to speak 
consist of more bour than material, consequently we give solid 
material for b , even supposing that our exports all went to 
these countries, I am not influenced by Mr. Mill, or any other of 
a foregone generation, in my views. 1 think some of your writers 
would be able to see more clearly the present state of things if they 
would use their own judgment rather than accept his theories 
Times have altered, changes have taken place in many ways since 
this good man wrote his book ; but he did write one remark worth 
remembering, and that was, ‘‘The only mode in which a country 
can save itself from being a loser by the revenue duties imposed by 
other countries on its commodities is to impose corresponding 
revenue duties on theirs.” This remark I respectfully commend to 
the consideration of all believers in Mr. J. Stuart Mill. I had 
hoped that ‘‘Trader” would have again favoured your readers, as 
it was his pertinent questions that first brought the question at 
issue before them, and I think I am not wrong in stating that 
others beside myself would gladly read more of his views, 

In conclusion, I should glad to know whether free trade 
correspondents think that we as a country are doing right in sup- 
plying the sinews of war, in the shape of iron and coal, to our com- 

titors for the world’s trade, and whether it would not be better to 

usband our natural resources rather than distribute them with 
practically no return ? FREDK. Ransome, 

Liverpool, April 30th. 





GERMAN SWEDISH STEEL. 


S1r,—By this mail I have the pleasure to send you a copy of the 
May issue of Stahl und Kisen, containing on page 323 an article in 
which is given expression of the general indignation felt in this dis. 
trict, and especially in this place, on the correspondence entitled “A 
Fraud,” published in your issue of November Ith, This indignation 
is due on one side to the fact that the Glasgow “‘ exporters” are such 
cowards after having brought so serious an affront into public, 
and on the other side, that a crowd of newspapers has epeend with- 
out any criticism this anonymous accusation into the world. There 
prevails the hope here that your correspondent will now resolve to 

ive the name of the alleged writer from this place. For my part, 

may add that my endeavours are always directed to establish a 
fair international trade, which, however, is seriously threatened by 
similar anonymous publications, E. SCHROERTER, © 

Dusseldorf, May fit. 








AUSTRALIAN ENGINEERING NOTES. 





THE English patent agents do not appear, generally, to reduce 
their fees for New South Wales letters patent ; as the reduction 
has been considerable, it cannot be too generally known, as the 
original charges almost precluded inventors from patenting in this 
Colony. The Act is cited as the ‘‘ Patents Law Amendment Act of 
1887,” and came into operation Ist August last ; it provides that 
letters patent can be obtained for £5, or provisional protection, 
available for twelve months, for the sum of £2, and a further £3 
for complete specification, after provisional, excepting in the 
manner of payment of,the fees. All other sections relating to the 
Act are in conformity to the English patent laws. 

The long looked-for decision of the New South Wales Cabinet as 
to the placing of the orders for locomotives for the Government 
railways nas assumed a new aspect, 

It will be remembered, some time ago THE ENGINEER published 
a complete list of the English, Continental, American, and Colonial 
tenders, which showed a very marked difference in price: in the 
original conditions, the highest English tender being the Vulcan 
Foundry yo aye at £2530, the lowest Colonial tender telag Hudson 
Bros, at £3820, showing the English price to be 34 per cent. less; 
in the altered conditions the highest Eglish tender was Kitson and 
Co, £3090, the lowest Colonial tender Wearne £3750, the highest 
English price in this case being 17 per cent. lower. 

The decision of the Cabinet during the last week has been that 
they have offered to place the orders, to be understood as test 
orders, with the Colonial manufacturers at the rate of £3000 each. 
At a meeting which has been held amongst the principal parties 
concerned, they have rejected the Government offer. It has been 
said in justification to the higher prices charged by the Colonial 
firms, that a heavier type of engine was quoted for than what the 
English and American firms offered. How far that is true as a 
comparison is questionable, as a number of the tenders were 
informal. So long as artisans’ wages are kept up at the present 
high standard, it is absurd to attempt to compete with English 
prices ; one of the Colonial engineering firms has remarked that it 
would have to make a reduction of 125 r cent. in the workmen's 
wages to be able to compete su ully for the price offered by 
the Government. Unless the New South Wales Government is pre- 
pared to offer the prices asked for, the Colonial firms must accept 
the inevitable, and the free trade policy will be exemplified in this 
particular instance, 

The Australasian Electric Power, Light, and Storage Company 
has obtained the principal contract for lighting the forthcoming 
Melbourne Exhibition. It is expected that Messrs, Ganz and Co., 
of Buda-Pesth, will obtain the tract for the Captain 
Rowan, manager of the former company, has resigned his seat on 
the Executive Council since obtaining the order. 

Melbourne has followed the lead af Sodnay in the formation of a 
Mining Stock Exchange. It is said that over £1000 has been paid 
for a seat by sharebrokers. 

The South Australian Government has—says the Syduaey Daily 
eS the resignation of Mr. H. C. Mais, Engineer- 
in-Chief. The question of Mr. Mais handing over to the Govern- 
ment what monies were coming to him from the Silverton Tramway 
Company has been satisfactorily settled. 

The New South Wales Electric Light and Power Bill, now 
before the Legislative Council, has n referred to a select 
committee. 

Foremen engineers and foremen patternmakers of thorough ° 
ability and experience shculd find good openings in these Colonies, 
now that business is ae. A number of these class who are 
now in position are men who have got in under misrepresentation, 
and nothing but their consummate bombast and the scarcity of 
eligible men to supersede them allows of their positions being 
retained. 

The carriage works at Newcastle, a branch of Hudson Brothers, 








Limited, is expected to be in full swing in a short time with the 
yovernment orders now pending. 
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RAILWAY MATTERS. 


Tue Great Western Railway Company has put all the 
men in its engine-building shops at Wolverhampton on full time. 


Tur Railway Age states that 1096 miles of new railroad 
track were laid in the United States during the first three months 
of the present year, compared with 1040 miles laid during the corre- 
sponding part of last year, The Age thinks that from 8000 to 
12,000 miles of new track wil! be laid this year. 


A xumBer of Western capitalists have united in the 
project of connecting Lakes Michigan and Erie by a ship canal 40 
miles long, across a narrow neck of the upper Michigan peninsula, 
The distance by water between the two points is 300 miles, and 
forms a very difficult and dangerous piece of navigation. The 
estimated cost of the canal is £1,000,000. 


Ir is announced that the “Locomotive Fireman’s 
Mechanical Club,” made up of enginemen, has been organised at 
Chicago, and its declared purpose is, ‘‘ to bring together the loco- 
motive enginemen of Chicago, for the discussion of all matters per- 
taining to the management, care, and construction of the locomo- 
tive.” This is an idea worthy of imitation in other cities, 


A contract for 2000 iron wagons for one of the Indian 
railway lines bas, we understand, just been distributed amongst two 
of the Birmingham wagon companies, the Oldbury Railway Carriage 
and Wagon Company, and the Gloucestershire Wagon Company. 
The Birmingham Wagon Company is just now manufacturing the 
large iron hopper wagons of capacity to carry about 25 tons each, 
which we illustrated last week 


Tue next railway Bill tocome on before the Committee, 
and of interest to South Wales, will be, our Wales correspondent 
writes, the Barry Dock and Railway Extension Bill. ‘Chis, he says, 
“is to connect the Rhymney valley with the Barry, and is more 
skilfully planned than the Caerphilly Tunnel on the Rhymney line 
to St. Fagans. This will be severely fought. The Bute Docks, 
Taff Vale, and the Great Western oppose.” 


Ir is preuep to build a line of railway to connect 
Minneapolis and St. Paul with Pekin, China, and Irkutsk, Russia, 
vid Victoria, B, C., and Cape Prince of Wales, Behring Strait, 
involving, among other astonishing things, the bridging of Behring 
Strait, which, at the point suggested in this scheme, is only 35 miles 
wide, and from twenty to twenty-five fathoms deep. The distance 
from Victoria to Cape Prince of Wales is about 1100 miles. 


Tue Dore and Chinley Railway now assumes a hopeful 
aspect in the proving of the preamble of the Midlands Bill. 
The line if made will afford Sheffield an alternative route to Man- 

ce hester, provide another beautiful suburb for Steelopolis, and 
at the sare time open up one of the loveliest districts of Derby- 
shire. The proposed new line from Beighton to Chesterfield will 
also be of great service commercially, as it will open up a colliery 
district, and give much additional employment to the villages 
through which it passes, The Bill is promoted by the Manchester, 
Sheffield, and Lincolnshire, and opposed vy the Midland Company. 


Ovr Birmingham correspondent writes that, “The rail- 
way wagon building firms keep very busy upon foreign contracts. 
They remark, however, upon the increasing extent to which our 
home railway companies are manufacturing their own rolling stock. 
This practice has now so much become the rule with large corpora- 
tions, that home orders in the hands of the manufacturing com- 
panies are now nearly nominal. Iron and steel is, with growing 
rapidity, superseding timber in the construction alike of wagons 
and carriages. This is making an excellent thing for the steel 
makers, and some local firms are quite busy in the rolling of plates, 
channels, angles, and other special sections for wagon construction.” 


Messrs. GRESHAM AND CRAVEN, of Salford, have, our 
Manchester correspondent writes, recently introduced a patent 
steam sanding apparatus by which the driver is enabled to sand the 
rails in a really efficient manner. By this 2g mage which is 
very simple in its application, sand is projected by a steam jet 
directly and instantaneously to both wheels, and _ there 
is a perfect gradation in the delivery, whilst the working 
is not interfered with by wind or weather, With this appli- 
ance in use, it is claimed that coupling rods may be dispensed 
with, and that a single engine thus fitted up will have as much 
adhesion as a coupled engine without it. The apparatus can be 
applied to the present sand-boxes without any alteration, and the 
simultaneous delivery of sand at the point of contact for both 
wheels materially reduces the liability to injury in the crank or 
driving axles and coupling rods. Many of the home, colonial, and 
continental railways have already adopted this sanding apparatus, 


Some time ago, says the Columbus Journal, an 
engine driver on the Little Miami Railroad was suspend 
because, after having been examined by Dr. Clark, he was 
found to be quite deaf. The engineer claimed at the time that 
he could hear everything while running his engine; but the doctor 
found that in a still room he could not hear ordinary conversation 
a foot away. The engineer lives at Cincinnati, and received treat- 
ment in that city for his disease, but without any special benefit. 
After being suspended eight months the engineer again came to 
Dr. Clark and insisted that he could hear perfectly while on a 
moving engine. The doctor thought he would test the case, and, 
accompanying the man to Cincinnati, made a number of experi- 
ments with him on engines. The result was that the doctor found 
the engineer was not only telling the truth in regard to the matter, 
but also that the deaf man could hear low remarks and whispers on 
a moving engine that even Dr. Clark’s keen ear failed to catch. 
The engineer was reinstated in his former place. 


Tuer United States National Museum has requested the 
Chief Engineer of the Pennsylvania Railroad to erect a fitting 
monument at each end of the oldest piece of track in the entire 
Pennsylvania Railroad system, and the oldest in the United States 
it is said, with the exception of a short piece on the Baltimore and 
Ohio road. The piece of track referred to was laid just east of Bor- 
dentown, as’a sample for exhibition to the New Jersey Legislature, in 
September, 1831, and is two thirds of a mile long. The old turn- 
pike crossing of the railroad was by a wooden overhead bridge, as 
at present, to show the authorities that there should be no crossings 
at grade. The road was then laid on stone blocks set in the ground 
to a depth of 3ft. After examining the track andthe first train 
run over it, the Legislature granted the privilege to the old Cam- 
den and Amboy Railroad to cross the State. It is proposed to 
erect at each end of the section a pyramidal granite shaft, witha 
suitable inscription on two of the sides, the other sides to have fac 
similes of the first train of cars, or omnibuses, and the engine, John 
Bull, in bas relief. 


By the passing of a Bill which is being promoted in the 
present session by the London and North-Western Company, the 
railway whose stock commands the highest premium value of any 
similar property in the country, will become in reality what it has 
for many years past ee eae non-existent. We (the 
Railway News) allude to the North Union line between Preston, 
Wigan, and Parkside—twenty-two miles in length—which now 
forms a portion of the great trunk line of the London and North- 
Western line between London and Edinburgh and Glasgow. The 
North Union has a history of its own not less unique than interest- 
ing. It was opened for traffic in 1838 between Preston and Park- 
side, forming a junction at the last-named place with the Liverpool 
and Manchester Railway. The North Union for some time after 
its opening paid a inal dividend only, and the shares were at a 
discount. Some years after the opening of the line negotiations 
were commenced with a view of bringing about an amalgamation 
with the Liverpool and Manchester Company, which for many 
years had been paying its shareholders a dividend of 10 per cent. 
per annum, and a working arrangement made, 








NOTES AND MEMORANDA. 


AccorDiNG to the last report of the State Superinten- 
dent of Mines for the State of Colorado, coal is being mined in 
fifteen counties, and the total area of coal fields for the state is 
estimated at 100,000 square miles. 


THE new alloy of copper and silicium is said to be as 
good as gold for all purposes of ornamentation and better for many 
other purposes, According to the proportion of silicium in the 
mixture, the alloy is malleable both when heated and at ordinary 
temperatures, It is described as having the colour of virgin gold. 


In London 2577 births and 1437 deaths were registered 
during last week. Allowing for increase of population, the births 
were 266 and the deaths 274 below the average numbers in the 
corresponding weeks of the last ten years. The annual death rate 
per 1000 from all causes, which had been 20° and 18°9 in the two 
preceding weeks, further declined last week to 17°5, and was lower 
than in any previous week of this vear. 


THE a daily supply of water delivered from the 
Thames to London consumers during the last month was 80,368,932 
gallons; from the Lea, 57,047,492; from springs and wells, 
19,116,275 gallons; from ponds at Hampstead and Highgate, 2023 
gallons, The last is used for non-domestic purposes only, The 
daily total was, therefore, 156,534,722 gallons for a population 
aggregating 5,456,587, representing a daily consumption per head 
of 28°68 gallons for all purposes, 


NIcKEL is extensively used for various purposes, and 
yet few people are aware that there is but one little mine in the 
United States which is now worked. This mine is situated in 
Lancaster County, Pennsylvania. It has been worked for seven- 
teen years, and has developed to a depth of 200ft. The length 
of the lode is between 2000ft. and 3000ft., and it produces from 
four to six hundred tons per month, employing in the working of 
the mines a force of 175 men. In Georgia, near the North Carolina 
line is a vein of nickel 8ft. wide, and three miles long. 


Tne Athus Iron and Steel Works, Belgium, which have 
been described at length and illustrated in THE ENGINEER, pro- 
duced last year 78,963 tons of forge pig, with 276,510 tons of ore 
and fiux from grand-ducal Luxemburg, 86,952 tons of Belgian coke, 
and 187 hands. They have now given up making foundry pig for 
basic pig on the Thomas-Gilchrist system ; but prices have not per- 
mitted re-starting the steel works. At present a small propor- 
tion of the ore supply is obtained from the Longwy basin in France ; 
and Belgian manganiferous ore is superseding that of Nassau. 


From the returns compiled by Lloyd’s Register of 
Shipping, it appears that there were 380 vessels of 594,426 tons 
gross under construction in the United Kingdom at the close of the 
quarter ended 3lst March, Comparing the present returns with 
those for the quarter ended 8lst December, 1887, an increase is 
observed in the vessels under construction of 101 vessels of 155,091 
tons ; but at that time there were reported no less than 124 vessels 
of 237,851 tons, for the construction of which preparations were 
being made, against 83 vessels of 169,541 tons “‘preparing” at the 
close of last quarter. While the number of vessels registered in 
the United Kingdom decreased during 1887 by 551, the tonnage 
increased by 3690 tons. 


Writing on the effect of snow on the springs, Mr. 
Edward Hull, F.R.S., says it may be very readily shown that snow 
is more effective than rain for the replenishment of springs. In 
the first place, snow remains for a longer period on the ground 
than rain. During this period, in consequence of the warmth of 
the ground, the snow generally is in a melting condition in contact 
with the surface of the ground, and the process of percolation goes 
on slowly, but steadily, while the snow remains. In this manner 
the snow finds its way down into the fissures and planes of lamina- 
tion and jointage, which ultimately lead down to the underground 
reservoirs. In the second place, owing to the low temperature of 
the air, evaporation is slow, and little of the moisture which falls 
in the form of snow is carried away, as is the case when the tem- 
perature is high. 


Very long ruas made by steam engines are considered 
rare, and no longer runs have heretofore been made than several 
days, or a few weeks. According toa paragraph going the round 
of the American press, the Westinghouse engine, which has been 
especially designed to that end, has increased this time in many 
instances to a number of months, the last public notice of a long 
run made bya Westinghouse engine being a notable instance where 
a certain engine ran eleven months without stopping, at a speed 
of 300 revolutions. A still more remarkable record, however, has 
according to an American contemporary, recently been made in 
the Pittsburg Gas Light Works, where a 10-horse power Westing- 
house engine has run continuously for thirteen months, running at 
about 500 revolutions per minute, and in that time making 
233,000,000 revolutions without the throttle valve being shut, and 
is still running. Such a record is certainly phenomenal, and one 
well deserving record. We doubt if its equal is to be found in the 
annals of engineering. 


In 1588 was erected at Dartford, in Kent, the first 
paper mill ever built in England. The same year saw the birth of 
the English press, in the English Mercury, which was ushered into 
the world by Lord Burleigh in July of thesame year. The English 
had been slow to naturalise paper-making among them. For cen- 
turies they were content to import it from the Continent, and even 
when its manufacture was introduced, the introduction was due 
toa German. If we were slow in introducing the manufacture of 
paper into this country, we were still slower in making any im- 

rovement in it—so slow, indeed, that it required an Act of 

arliament in 1690 for its encouragement. The first stride of any 
magnitude was made in the beginning of the eighteenth century, 
when Mr. James Whatman established a mill at Maidstone, where 
for the first time white paper, with any —— to whiteness, 
was made. Even then we were paying £100,000 a year for paper 
to France and Holland. 


ELEcTRICAL engineers will no doubt be called upon 
frequently to draw up plans and estimates for tramway work, both 
with accumulators and direct working, hence the following figures 
of Mr, Huber will, the Electrical Engineer says, be of interest. He 
estimates that the energy required to be stored in the cells in order 
to draw a load of one long ton, in ordinary weather, over one mile 
of average road, the gradients on which do not exceed 23 per cent., 
on an average, is equivalent to 125 watts exerted for an hour. 
Calling the daily run 70 miles, and the weight of the car eight tons, 
it follows that the battery must be of such proportions that it can 

ive out during the run as much energy as is equivalent to 
70 x 8 x 125 = 70,000 watts exerted foran hour, As this energy 
is not used during one hour, but distributed through, say, 14 hours, 
the battery will only need to be y,th of 70,000 watt-power, or 5000 
watt-power, If there are 125 cells, each having an E.M.F. of 
two volts, the E.M.F. of the battery will be 250 volts, and in order 
that it may develope the necessary 5000 watts it must give a 
current of 20 ampiéres, 7.¢., 5000 + 250= 20. Ohm’s law (C= E~R) 
shows that if the current is 20 and the E.M.F. 250, the total 
resistance must be 12°5 ohms. Most of this resistance will be in 
the motor, which should be designed accordingly, It takes 746 
watts to equal 1-horse power, so that 70,000 watts exerted for one 
hour is the same as 70, + 746 = 93°8-horse power exerted for an 
hour, We may assume that the generator gives out 80 per cent. 
of the indicated horse-power of the engine that drives it. The 
engine would therefore be large enough to be able to exert 117°2- 
horse — for one hour, if it did the charging all in one hour, 
since 80 per cent. of 117-2 is 93°8. If the charging of the battery 
lasts 20 hours instead of only one hour, the engine need be only 
dyth as large. That is, it will not need toexert more than 5°9-horse 
power. 





MISCELLANEA. 


Ata Council meeting of the Dorchester Corporation, 
held last Tuesday, Mr. F. T. Maltby, C.E., Durham, was unani- 
mously elected borough engineer, . 


THE gas company at Clermont-Ferrant is doing electric 
lighting, and the town authorities recently gave it the work of 
illuminating the theatre, which the gas company has done success- 
fully at a cost of from 30,000f. to 40,000f. : 


InrorMATION has been received from her Majesty’s 
minister at Lisbon that tenders will be received by the Portuguese 
Ministry of Public Works until noon, July 20th, for proposed 
harbour works at Funchal, Madeira. Further particulars may be 
obtained on personal application to the Commercial Department of 
the Foreign Office. 


TuE contract between the United States Navy Depart- 
ment and the Herreshoff Manufacturing Company, of Bristol, Khode 
Island, for the construction of a steel twin-screw sea-going torpedo 
boat, has been received from the contractors, signed. The vessel 
is to be completed and ready for delivery to the Government in 
fifteen months from date, The price to be paid is about £17,000. 


Six out of the fifty torpedo-boats recently ordered. by 
the French Government have just been launched at Toulon. They 
are of a new type, and have the launching tubes fixed 40 cm. 
higher than in the boats of the old type. Their speed is 20 knots. 
It is reported that some of the boats ordered by Admiral Aube 
have been refused by the French Government and returned upon 
the constructor’s hands. 


THE new water supply for Wakefield, which has been 
secured at an estimated cost of £350,000, was formally turned on 
by the Mayor, Mr. Alderman Lee, on the 1st inst. The water dis- 
places the previous supply from the polluted river Calder, and is 
pnt from a river near Ripponden, It will furnish what is 

lieved to be one of the best supplies in the country both for 
domestic and manufacturing purposes. 


Tue Society of Arts’ Conference on Canals and Inland 
Navigation will be held, as previously announced, on Thursday, the 
10th, and the following two days. e committee has been success- 
ful in obtaining papers on most of the heads proposed for discussion, 
so that an interesting and important meeting may be expected. 
Persons interested can obtain tickets of admission by applying to 
the secretary of the Society of Arts, John-street, Adelphi. 


Tue Executive Council have decided to give special 
prominence to the Women’s Industries section in connection with 
the Irish Exhibition, which is to open at Olympia, nen, on 
the 4th June; and an influential Council of ladies, including the 
Duchess of Abercorn, the Countess Aberdeen, Countess Bective, 
Lady Arthur Hill, Mrs. Ernest Hart, and Mrs. Horne Payne, is now 
being formed. Both throughout England and Ireland ladies’ local 
committees are to be arranged, whose object it will be to gather and 
supply articles of every description for sale in this section. The 
architectural skill of Mr. Birch is to be brought into play, and an 
old Irish street or market scene will be built, and the attendants, 
many of whom will be ladies of distinction, will sell at these mimic 
shops, dressed in appropriate costumes. The profits of the Exhi- 
bition are to be devoted to the Industrial Training Schools in Ireland. 


Ir is stated that Carlo Bozza, an Italian, has just per- 
fected a series of inventions for the application of electrical power, 
by means of which he telegraphs, or rather produces, at any distance, 
concerted orchestral music. Gneided, save by a powerful battery, he 
plays all the instruments of a brass band to the number of thirty or 
forty, with the usual Age Ingen of drums, tympanies, castanets, 
triangle, cymbals, &c., and the music is produced at any required 
distance from the operator. The peculiarity which gives to the 
performances a weird-like effect is the fact that the instruments 
are suspended in mid-air at a distance from the performer, and 
separated from each other by as many feet or yards as the dimen- 
sions of a hall will permit of. Signor Bozza is at present giving 
rehearsal illustrations of his inventions at Mr. Reynolds’s Exhibi- 
tion in Liverpool, and has made application to the managers of the 
Italian Exhibition to be held this year in London to give his per- 
formances there, 


THE official report of the investigation by Messrs. H. R. 
Mansel-Jones and D. Halpin, Commissioners of the Board of Trade, 
into the circumstances connected with the fatal boilerexplosionat the 
Leys Ironworks, Brockmoor, has just been issued. The boiler 
which exploded was, they state, one of the Rastrick type, con- 
sisting of a vertical cylinder with hemispherical ends and an interna 
flue. The evidence points strongly to the year 1853 as the date of 
its manufacture. The Commissioners consider it conclusively 
proved that the explosion was due, not to over-pressure or short- 
ness of water, but solely to the age of the major portion of the boiler. 
The Commissioners have a good deal to say as to the insufficiency of 
boiler inspections by the representatives of insurance companies. 
‘Tt is impossible to ignore,” they remark, ‘‘the competition which 
exists between boiler insurance companies, who might lose 
customers were they to insist upon requirements entailing con- 
siderable expense to their insurers.” 


A Lonpon evening paper—the Globe—has been asking 
Sheffield to make a revolution in the matter of knives and forks. 
‘The leader writer declares that the present table cutlery is huge and 
cumbersome, sometimes larger even than the plate upon which the 
knife has to operate. In making his ope for smaller knives 
and forks he anticipates that Sheffield will be up in arms against 
him. Our Sheffield correspondent writes that the contrary is 
the case. Messrs. George Butler and Co., of Trinity Works, 
Eyre - strect, met this complaint with their ‘‘Cavendish” 
brand of cutlery, which has been a remarkable success both 
at home and abroad. The large table knife is reduced to the 
size of the cheese knife, and the latter is lessened in proportion. 
In this new registered brand the cutlery looks elegant and useful. 
They have had a great run, and the demand is constantly increas- 
ing. At this moment heavy repeat orders are in hand for India, 
Australia, South America, and other markets, The carvers, to 
meet the reduced sizes, are new in outline, and much lighter than 
those commonly used; while the fork is fitted with an effective 
guard which gives a good grip of the meat and permits of comfort- 
able and satisfactory carving. To suit the sizes of the ‘‘Cavendish’’ 
knives, the firm have introduced smaller sizes of electro-plated 
spoons and forks, which they have confined to the highest qualities 
of electro silver-plate on nickel. 


Accorpine to Sir W. Warrington Smythe, the chief 
seams of coal and ironstone in the West Riding field are found in 
greater number at the bottom than at the top of the measures, 
and the former may be taken on the average at sixteen in number, 
with 45ft. total thickness of coal. He also considers that 1300 
tons of coal can be obtained per foot thick in each acre out of 1600 
tons, which it actually contains. If, however, 35ft. is taken as the 
average of workable coal throughout the entire field, the total 
quantity of coal contained in it is something immense, yet the 
average of 35ft. is not an excessive one, seeing that at South 
Kirby, which is on the Hull and Barnsley Railway, and the nearest 
to Hull, where the coal is worked, the Barnsley seam is more than 
10ft. in thickness. Assuming that the Barnsley bed of coal at 
Drax would be 670 yards deep, there would be amongst the beds 
above it the Melton Field coal, 4ft. thick and 500 yards from the 
surface; the Abdy coal, 5380 yards deep and 3ft. thick, Taking 
the vast field of coal lying under the magnesian formation, and 
commencing a short distance from Cudworth, and extending to 
Drax, or near to Howden, and taking the area at 150 square miles, 
and the thickness at an average of 35ft., there would be a total of 
4,360,000,000 tons of coal to be broken into, and this, at an annual 
average yield of 10,000,000 tons, would be sufficient to last for 480 
years. Hull should be asimportant a coal shipping port as Newcastle. 
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ROLLING TIN FOIL. 
(To the Editor of The Engineer.) 
Sir,—Will any of your readers give me information which will enable 
me to procure the latest improved machine for rolling tin foil. 


May Ist. FoILep, 





DIAMOND ROCK BORERS. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers supply us with the names of makers of 
diamond rock boring machinery for extracting cores for 500ft. to 1000ft.? 
London, April 30th. I. Cc 
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MEETINGS NEXT WEEE. 


Tar Institution of Crvi, Exorseers.—Tuesday. y : 
A 2 uD ERS.— ay, May Sth, atSpm.: 
oer meeting. Paper to be further discussed :—‘‘ The Distribution 
> ydraulic Power in London,” by Mr. E. B. Ellington, M. Inst. C.E. 
Deas to be read with a view to discussion:— The Tay Viaduct, 
ty sd iby Mr. Crawford Barlow, M. Inst. C.E. ‘ The Construction of 
e Tay Viaduct, Dundee,” by Mr, W. Inglis, Assoc. M. Inst. C.E. 
Sg! OF ENGINEERS.—Monday, May 7th, at the Westminster Town 
ie Save 7.30 P.m.: Ordinary meeting. Paper to be read :—‘: Filtration 
ie achinery, by Mr. Edward Perrett, A.M. Inst. C.E., of which the 
rf va ng is a synopsis :— Theory of filtration—Filtration through cloth — 
be pepe through a thick medium; granular substances; charcoal— 
uA ections to animal charcoal—Air-cleaned filter with granular medium 
urification i iron—Sponge filter—Filtration as applied to the Clark 
process ; through cloth; by extended settling surface. 
yom OF TELEGRAPH ENGINEERS AND ELECTRICIANS.—Thursday, 
4y 10th, at 8 p.m; Ordinary meeting, Paper to be readi—‘‘On the 





Risks of Fire Incidental to Electric Lighting,” by Mr. W. H. Precce, 
F.R.S., Past-President. 

Roya Instirution.—To-morrow (Saturday), at 3 p.m.: ‘*The Later 
Works of Richard Wagner’—with vocal and instrumental illustrations — 
by Carl Armbruster. Monday, May 7th, at 5 p.m.: General monthly 
meeting. Tuesday, May 8th, at % p.m.: “The Plant in the War of 
Nature,” by Mr. Walter Gardiner, M.A. Thursday, May 10th, at 3 p.m.: 
“The Chemical Arts,” by Professor Dewar, F.R.8. Friday, May 11th, at 
9 p1m.: Some Curious Properties of Metals and Alloys,” by Professor 

. Chandler Roberts-Austen, F.R.S. 

Society or Arts.—Monday, May 7th, at 8 p.m.: Cantor lectures. 
* Decoration,” by Mr. G. Aitchison, A.R A. Lecture I.—Decoration: 
the strict following of what Nature teaches in adorning her works— 
Delineation of living forms: puovines of sculptors and painters —Colour 
the common province of architect and painter—Employment and im- 
provement of present materials and manufactures for decorative pur- 
es —Health: as affected by use of materials external and internal 

. C, Garnier’s dream of a decorated Paris not impossible in London 
Enamelled pottery—Use of opaque coloured glass—Mosaic—Pietra Dura— 
Sgraffito—Metals for external use—Marbles—Value of good workmanship. 
Tuesday, May 8th, at 8 p.in.: Applied Art Section. ‘‘ The Decorative Use 
of Colour,” by Mr. J. bh. Crace; Mr. E. U. Robins, F.8.A., will preside. 
Wednesday, May 9th, at 8 p.m.: Ordinary meeting. ‘‘ Locks and Safes,’ 
by Mr. Samuel Chatwood ; the Lord Grimthorpe will preside. 

Nortas-east Coast INstiruTion OF ENGINEERS AND SHIPBUILPERS. 
The closing business meeting will be held in the Lecture Hall of the 
Literary and Philosophical Society, Newcastle-upon-Tyne, on Wednesday, 
May 9th, at 7.30 p.m. Discussion on Mr. Taylor's paper on ‘‘ The Con- 
struction of Pontoon Dry Docks.” 

Society ror THE ENCOURAGEMENT OF ARTS, MANUFACTURES, AND Com- 
MERcE.—A Conference on Canals and Inland Navigation will be held in 
the rooms of the Society of Arts, on Thursday and Friday, May 10th and 
llth, at 2to 5 p.m., and on Saturday, May 12th, at lla.m. The follow- 
ing amongst others are subjects on which suitable papers will be received: 
—(1) History of the rise and progress of canal and inland river naviga- 
tion in Great Britain and Ireland. (2) Canal engineering. past and 
present; uniformity of gauges, systems of haulage, methods of construc- 
tion, locks, hydraulic and other apparatus for raising and lowering 
barges, water supply, &c. (3) The canals of other countries (4) Present 
condition of canal navigation in the United Kingdom and Ireland; sug- 
gestions for its improvement. (5) Canals and railways—their mutual 
influence on each other. (6) Comparative cost of transport by railways 
and by canals. Tariffs. (7) The law of canals, and matters relating 
thereto. 

Royat Unirep Service Institretion.—Friday, May 11th, at 3 p.m.: 
“The Formation of Volunteer Field Batteries for Home Defence,” by 
Captain Francis G, Stone, R.A. 





DEATH. 
On April 26th, at Keldholme, Harrogate, Tuomas Forrest Dixon, C.E., 
late of Elbury House, Worcester, aged seventy-six years. 
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SECONDARY EDUCATION. 

For the moment exit technical education and enter 
secondary education. An earnest debate on Mr. Acland’s 
motion took place in the House of Commons on Friday 
night. Briefly stated, the intention of Mr. Acland and 
those who think with him is to provide a superior educa- 
tion to that supplied by Board Schools. These last are to 
assume the position of primary schools, and those who 
think fit can leave them when they have completed the 
course and enter the secondary schools. These last are 
to be State-aided—in other words, they are to be main- 
tained out of the pockets of the taxpayer. There is, of 
course, something—indeed a good deal-—to be urged in 
favour of this new scheme; but the facts should be placed 
clearly before the world. The first question that suggests 
itself is, are the secondary schools wanted? and a 
careful examination [of all that has been urged in their 
favour only goes to show that they are not. It is alleged 
that the existing private schools, and, it is hinted, the 
great public schools of this country, do not teach well, 
and that there are no means of testing the value of the 
education which they give. It is therefore proposed that 
all private and public schools should be placed under 
Government inspection. It seems to be forgotten that 
ample facilities exist now for ascertaining the progress 
made by pupils. There is, for example, the College of 
Preceptors, which holds numerous examinations. There 
are the “ Oxford and Cambridge locals,” and there is the 
London University matriculation examination, which is 
nothing if not thorough and searching. There are the 
South Kensington science examinations, attended yearly 
by many thousands of young men and not a few young 
women; and surely South Kensington ought to be able 
to estimate scientific attainments if any examining body 
can. It is argued, no doubt, that parents do no not avail 
themselves of these facilities; but it should be perfectly 
well known that a young man in the present day who has 
not passed the College of Preceptors, or the Oxford and 
Cambridge locals, has small chance of obtaining re- 
munerative employment, to say nothing of a good position, 
in an office or a counting house. However much the 
truth may be wrapped up, it will ultimately be seen 
that the secondary education movement is intended to 
provide at the cost of the taxpayer that education for which 
the parent will not pay. It is tolerably obvious that, if 
this fact were made public in its natural simplicity, the 
whole scheme would fall to the ground. There is much 
to be said in favour of providing primary education for 
those who really cannot afford to pay for any teaching 
whatever. But the secondary schools will hardly touch 
the particular stratum of society served by the Board 
School, and it seems scarcely fair that the public at large 
should be taxed to provide for the education of the sons 
of wealthy, or at least, reasonably well-off parents. This 
is, however, in a measure beside the question, and we 
should hardly have dealt with it at all but that certain 
arguments put forward in its favour go to show that the 
whole scheme as formulated by Mr. Acland is only our 
old friend technical education in disguise. We have 
again the hackneyed arguments about German competi- 
tion. Professor Huxley is quoted as saying that nothing 
but technical education can save the country from ruin, 
and much more to the same purpose is urged and advo- 
cated and professed ad nauseam. 

It has been shown over and over again, on the most 
conclusive evidence, that the technical education of our 
workers can do nothing whatever to aid us in the race for 
markets. The workman is practically powerless in the 
matter, and day by day is becoming less and less able to 
modify results, because day by day machinery plays a 
more and more important part in bringing these results 





about. The astonishing division of labour would alone 
suffice to prevent the workman from affecting results. Pro- 
found technical acquirements would not enable a power loom 
weaver to modify the quality of the stuff his loom turned out 
in any sense or Way that could render that stuff more likely 
to command a sale. The boiler maker does not design 
boilers; an engine driver does not build locomotives; indeed 
it iswell known that fitters make the worst possible drivers. 
So we might run through the whole gamut of trades and 
avocations; and it is noteworthy that those who hold 
most fully—and we have no doubt sincerely—the belief 
that technical education means the commercial salvation of 
England, are those who really know nothing at all practi- 
cally about trade or finance. On such a subject any 
engineer’s clerk would be a better authority than Pro- 
fessor Huxley. Furthermore, the warmest advocates of 
technical education are those who teach. It is to them in 
many instances simply a question of bread and butter. 
Every student who leaves South Kensington with the 
intention of becoming a teacher will hold naturally 
enough that he ought to have plenty of pupils. But the 
views and opinions of these men are not the views and 
opinions on which a great national movement ought to be 
based. The men engaged in manufactures and commerce 
and trade are the only sound guides in such matters; and 
as we have fully shown, no support whatever can be 
obtained from them by the advocates of technical edu- 
cation. 

Putting aside for the moment all questions of the 
political morality of taxing one man for the education of 
the sons of another man, there is something to be said 
about education in this country concerning which not half 
enough has been heard. The crying want of the nation is 
not technical education, but commercial education. There 
is a large section of the community engaged in trade or 
manufactures who do not work with their hands; there are 
at present no adequate facilities provided for the educa- 
tion of these men. They should be taught with a pur- 
pose; they have neither time nor money to spare in 
acquiring information which, however ornamental or 
refining, is valueless to them. ‘Take, for example, 
geography. It is not taught at all, or it is atrociously 
taught in England. In large schools we are told plainly 
that there is no time to teach it. Again, take arithmetic. 
The teaching of this is simply disgraceful because those 
who teach it have no real notion of the uses to which 
itis to be put. It is as though a man held that a plane was 
only suitable for making boards thin, and taught his 
apprentices accordingly, utterly oblivious the while of the 
fact that a plane will make boards smooth and level as 
well as thin. Take again book-keeping. There is no 
possible reason why a young lad intended to go into the 
counting-house should not be taught book-keeping in the 
most thorough possible way. The chances are, however, 
that the pupil cannot spare time to learn it, being 
engaged in learning strings of historical dates concerning 
events of no possible interest for him or for any one else, 
save the historian. The Society for the Diffusion of Use- 
less Knowledge has been hard at work for many a year 
in this country. It is time that a change should be made 
for the better. Germans beat us because they study 
modern languages to an extent unknown in this country. 
They beat us in knowledge of geography; and be it under- 
stood that geography means for them much more than 
appears at first sight. Familiarity with the names and 
courses of the principal rivers, and the localities and 
names of the principal towns and cities of a country, does 
not constitute a competent knowledge of what has been 
aptly called “commercial geography.” That implies the 
possession of a sound information concerning the manners, 
customs, likes and dislikes of nations; their money; 
methods of trade, clothing, agriculture, manufactures, 
productions, which has little or nothing in common with 
the geography taught in schools. There is more really 
useful geography in one page of our “ Abstracts of Con- 
sular Reports” than there is in the largest treatise on 
geography to be found in any school in England. Let us 
not be misunderstood. We are not decrying physical 
geography; far from that. We are advocating the exten- 
sion of commercial education in the country on a 
sound system; and the test of its soundness must be its 
utility to those engaged in trade. With the man of elegant 
leisure we do not concern ourselves; we are writing solely 
of that numerous class on whose labours Great Britain 
largely depends for her material prosperity. These, whether 
as boys or men, have literally no time to waste in learning 
much that may be and is properly regarded as essential 
in the case of those who adopt one of the learned pro- 
fessions as a career. To the young tradesman, an hour 
spent in acquiring Greek, which ought to have been 
devoted to learning French, is one hour irretrievably 
wasted ; and what holds good of Greek holds good of 
much — only too much — besides. If the advocates of 
secondary education will show that they appreciate facts, 
and will avoid crotchets, and what are vulgarly but 
expressively termed “ fads,” they will have the support 
of large numbers of sensible men. “Secondary 
education” seems to be advocated from only one stand- 
point, namely, that it will assist Great Britain 
commercially. In fact, there is no other reason for pro- 
posing it which possesses more weight than a thistledown. 
Let us be assured that secondary education will really 
promote Great Britain’s prosperity, as it may easily do, 
and it will not lack warm advocates. If, however, it is to 
be either technical education in disguise, or to be carried 
out on lines which are not in harmony with the true 
wants of the community, then Mr. Acland’s proposals 
should meet with the unflinching opposition of every tax- 
payer in the United Kingdom. 


PROGRESS OF RAILWAYS IN INDIA. 

Tue lines of railway already constructed and yet under 
construction in India may be divided into several classes. 
First, there are those built by private enterprise under 
guarantee by the Government ; secondly, there are what 
are termed State lines, paid for entirely from State funds, 
and which are entirely under Government control ; 
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thirdly, we have lines constructed as private enterprises, 
and without official guarantee or subsidy; and fourthly, 
those which the rulers of native States have made within 
their own territories. It will be seen, therefore, that the 
railway system of India is being carried out through 
several diverse agencies, and that it represents equally 
diverse interests. The lines which come under the second 
category may be said to have been at first almost 
exclusively made for military purposes, and the greater 
proportion of their mileage was carried out with the 
object of safeguarding the northern frontiers of the 
Empire. Equally varied with the objects for which the 
railways of India have been built is the character of design 
given tothem. The gauge varies, indeed, throughout the 
system from 2ft. up to the standard gauge of the State- 
subsidised lines of 5ft. 6in., and in other respects the 
characteristics of the several lines are widely apart. When 
the State undertook to build railways for itself—chiefly, 
as we have above indicated, for military purposes—a 
commencement was made with lines of a gauge much 
narrower than the standard of the subsidised lines, 
one of 3ft. Gin. being generally adopted; because the 
harrow gauge system was at the time being advocated 
in this country by a considerable party, and it was 
ouly adopted after a keen struggle; but it was not long 
before it was found to be practically impossible to trans- 
port heavy guns with safety on so narrow a gauge, and 
most, if not all, of the railways so constructed by the State 
havenow been widened tothestandard of 5ft.6in. There was 
another and even more importat reason why this change 
—mainly, we believe, carried out on the advice of Mr. G. L. 
Molesworth, the Chief Engineer for State Railwaysin India 
—was made. Troops might be hurried up by the main lines 
from the several Presidencies towards threatened points, 
but while still hundreds of miles from their destination, 
they were arrested by break of gauge, and thus, at critical 
moments perhaps, the whole of the rolling stock of the 
chief lines was rendered useless for further onward 
transport. It seems strange to us now that this considera- 
tion was not had fully in view when the State lines were 
first undertaken; but no long time elapsed before the error 
possible made was discovered and rectified, and now it is 
for the rolling stock of the most southern main lines to be 
utilised fortheconveyanceof troopsthroughout the further- 
most extension towards the northern frontier of the Empire. 

Imperial needs, which dictated the change of gauge 
above named, have not, of course, influenced the rulers of 
native States as regards the lines they are now so actively 
making within their own borders. What may be 
termed the military system of railways in India has natu- 
rally been carried out only within what is actually British 
territory; and as it is from the north alone that attack 
has to be feared, the Indian Government has left its 
feudatories and the independent Chiefs of native States 
to make their own selection of the character to be given 
to their lines. In some cases, however, the more im- 
portant of the Indian Princes have seen the desirability 
of assimilating their railways to the general design of the 
main British system, and the advantages that might 
under readily presumed circumstances result from such 
an assimilation can easily be foreseen. We propose to 
show, as nearly as is possible, the present mileage of the 
lines of railway embraced under all the heads named above, 
contrasting it with that of a period nine years back to 
show with what rapidity India is becoming served by 
railways. In December, 1878, there were 8215 miles of 
line open, and 989 miles in course of construction. Of 
these the guaranteed companies possessed 6044 miles in 
work and but five miles only in progress. Of State rail- 
ways there were 2016 miles opened, and 949 under con- 
struction; while in the Native States 155 miles were 
working, and thirty-five miles were as yet incomplete. 
In December, 1887, the latest date for which returns are 
at present available, there were in all 14,156 miles in 
operation, and 2231 in active progress. The guaranteed 
companies had decreased their proportion of this mileage 
owing to the transfer, as per agreements, of their lines 
to the State, and at the date named only owned 4542 
miles of completed line, and had but twenty-one miles 
building. But the State had increased its railway pro- 
perties to 8859 miles, while it had a further 1973 miles in 
hand; and extension in the native States had been pro- 
ceeded with so rapidly that they possessed 755 miles 
open, and 237 in course of construction. 

From these figures it will readily be realised how great 
has been the progress during the nine years we have been 
able to review. Taking lines completed and lines in pro- 
gress together for the purpose of comparison, it will be 
seen that during that term the mileage of Indian railways 
of all kinds had been almost doubled, and there is every 
reason for the belief that extension in the future will for 
many years to come be in a corresponding or even an ex- 
ceeding ratio. A further useful comparison evidencing 
the progress which forms our subject may be made by 
taking the figures illustrative of the traffic carried by the 

. lines of all classes during the years 1878 and 1886. In the 
first of these years 383 millions of passengers were carried, 
and during the second no less than 89? millions used the 
lines. The large proportion of these used the third-class 
and intermediate and fourth-class of carrtages, the number 
of such travellers being, in 1878, 37,326,000; and in 1886, 
87,281,000. How largely the natives use the lines may be 
estimated from these facts. Passing to the goods traffic 
for the same years, we find that in 1878 the number of 
tons carried one mile was 1550 millions, while in 1886 it 
had risen to 3388 millions, proving that, although the 
mileage available had not quite doubled, the use made of 
the lines had somewhat morethan doneso. The employés 
of the railways throughout the whole system now amount 
to 220,000, natives of India reckoning among these some- 
what over 210,000. Each year shows a successive and 
steady decrease in the working expenses in proportion to 
gros; earnings; and the day is apparently not far distant 
when the Indian revenue will cease to be burdened by the 
guarantee which it gave to stimulate the initiation of 
railway enterprise; while it is impossible to estimate too 
highly the advantages, both in a social and a military 





sense, conferred upon British rule in India by the outlay 
the granting of that guarantee has facilitated. 


THE THEORY OF THE STEAM ENGINE, 


For many years engineers cared nothing about the 
theory of the steam engine. They went on improving 
and developing it without any assistance from men of 
pure science. Indeed it may be said with truth that the 
greatest improvement ever ettected—the introduction of 
the compound engine—was made in spite of the physicist, 
who always asserted that nothing in the way of economy 
of fuel was to be gained by having two cylinders instead 
of one. In like manner, the mathematical theorist was 
content to make certain thermo-dy namic assumptions, and, 
reasoning from them, to construct a theory of the steam 
engine, without troubling his head to corsider whether 
his theory was or was not consistent with practice. 
Within the last few years, however, the theorist and the 
engineer have come a good deal into contact,and the former 
begins at last to see that the theory of the steam engine as 
laid down by Rankine, Clausius, and other writers, must be 
deeply modified, if not entirely re-written, before it can 
be made to apply in practice. We have recently shown 
what M. Hirn, who combines in himself practical and 
theoretical knowledge in an unusual degree, has had to 
say concerning the received theory of the steam engine, 
and its utter inutility for practical purposes; and papers 
recently read before the Institutions of Mechanical 
and Civil Engineers, and the discussions which fol- 
lowed them, have done something to convince mathe- 
maticians that they have a good deal to learn yet about 
the laws which determine the efficiency of a steam 
engine. It has always been the custom to class 
the steam engine with other heat engines. It is 
now known that nothing can be more erroneous. The 
steam engine is a heat engine swi generis, and to confound 
it with a hot-air engine, or any motor working with a 
non-condensible fluid, is a grave mistake. It is not too 
much to say that many engineers now understand the 
mathematical theory of the steam engine better than do 
men making thermo-dynamics a special study. But 
there remains a large number of engineers who do not. as 
yet quite see their way out of certain things which puzzle 
them, or which they fail to understand. There are, 
indeed, phenomena attending the use of steam which are 
not yet quite comprehended by any one, and we may be 
excused if we say something about one or two points 
which require elucidation. 

One of these is the mode of operation of the steam 
jacket. It is a very crude statement that it does good 
because it keeps the cylinder hot. It might keep the 
cylinder hot and yet be a source of loss rather than gain; 
and, as a matter of fact, it is doubtful now if the applica- 
tion of steam jackets to all the cylinders of a compound 
engine is advisable. It is well known, too, that circum- 
stances may arise under which the jacket is powerless for 
good. Thus, for example, the late Mr. Alfred Barrett, 
when manager of the Reading Ironworks, carried cut a 
very interesting series of experiments with a horizontal 
engine, in order to test the value of the jacket. This 
engine had a single cylinder fitted with a very thin 
wrought iron liner, between which and the cylinder was 
the jacket space. The jacket was very carefully drained, 
and could be used either with steam or air in it. Experi- 
ments were made on the brake with and without steam 
in the jacket. They were repeated alternately, the con- 
ditions being in all respects similar to those obtaining 
during competitive trials by the Royal Agricultural 
Society. The result was a practically infinitesimal gain 
by using steam in the jacket. In one word, the loss by 
condensation was transferred from the cylinder to the 
jacket. On the other hand, it is well known that single- 
cylinder condensing engines must be steam jacketted if 
they are to be fairly economical. Circumstances alter 
cases, and the circumstances which attend the use of 
jackets are more complex than appears at first sight. 

In considering the nature of the work to be done, we 
must repeat a fundamental truth which we have been the 
first to enunciate. A steam engine can discharge no 
water from it which it did not receive as water, save the 
small quantity which results from loss by external radia- 
tion and conduction from the cylinder, and from the per- 
formance of work. At first sight the proposition looks as 
though it were untrue. Its accuracy will, however, become 
clear when it is carefully considered. After the engine has 
become fully warmed up the cycle of events isthis :—Steam 
is admitted to the cylinder from the boiler. A portion of 
this is condensed. It parts with its heat to the metal 
with which it is in contact. The piston makes its stroke, 
and the pressure falls. The water mixed with the steam 
is thentoohot forthe pressure. It boils and producessteam, 
raising the toe of the diagram in a way well understood and 
needing no explanation here. During the return stroke the 
pressure falls to its lowest point, and the water being again 
too hot for the pressure boils, and is converted into steam, 
which escapes to the atmosphere or condenser without 
doing work and is wasted. The metal of the cylinder, 
&c., falls to the same temperature as the water. At the 
next stroke the ertering steam finds cool metal to come 
into contact with, and is condensed, as we have said, and 
so on. But the quantity condensed during the steam 
stroke is precisely equal to that evaporated during the 
exhaust stroke, and consequently no condensed steam 
can leave the engine as water. Let us suppose for 
the sake of argument, however, that an engine using 
20 Ib. of 100 Ib. steam per horse per hour discharges 2 lb. of 
water per horse per hour. As each of these brought, in 
round numbers, 1185 thermal units into the engine and 
takes away only 212 units, it is clear that each pound must 
leave behind it 973 units; consequently the cylinder will be 
hotter at the endof each revolution than it was at the begin- 
ning, and the process would go on until condensation must 
entirely cease. It will be urged, however, that a steam 
jacket certainly does discharge water, and that in con- 
siderable quantity, which it did not receive ; and as this 
is apparently indisputable, we are here face to face with 
one of the puzzles to which we haye referred. The fact, 
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however, is in no wise inconsistent with what we have 
advanced. If an engine with an unjacketted cylindey 
regularly receives water from the boiler, that engine wil] 
discharge precisely an equal weight of water. The liquid 
will pass away in suspension in the exhaust steam, The 
engine has no power whatever of converting it into steam 

The case of a jacketted engine is different. Such an 
engine will evaporate in the cylinder water received with 
the steam, but it can only do so at the expense of the 
steam contained in the jacket. For every 1 lb. of watey 
boiled away in the cylinder 1 1b. of steam is condensed in 
the jacket; and the corollary is that if an engine was 
supplied with par dry steam there would be no 
steam condensed in the jacket, save that required to meet 
the loss due to radiation and the conversion of heat into 
work, The effect of the jacket will be to boil a portion 
of the water during the close of the stroke, and so to keep 
up the toe of the diagram, and so get more work out of 
the steam. If, however, the steam was delivered wet to 
the engine, it is very doubtful if the jacket could be pro- 
ductive of much economy. The water would be converted 
into steam during the exhaust stroke, and no equivalent 
would be obtained for the steam lost in the jacket. 

Ina good condensing engine about 3 1b. of steam per 
horse per hour are condensed in the jacket. The cylinder 
will use, say, 15 1b. of steam, so that the total consumption 
is 181b, per horse per hour, It is none the less a fact, 
although it is not generally known, that the average 
Lancashire boiler sends over about 8 per cent. of water in 
the form of insensible priming with the steam. Now, 8 per 
cent. of 18 Ib. is 1°44 1b., so that in this way we have nearly 
one half the jacket condensation accounted for as just ex- 
plained. One horse-power represents 2562 thermal units 
expended per hour, or say 2°6 lb. of steam of 100 Ib. pres- 
sure condensed to less than atmospheric pressure ; and 
1-44 + 2°60 = 4:04 1b. per horse per hour, as the necessary 
jacket condensation if no water is to be found in the 
working cylinder at the end of each stroke. That this 
quantity is not condensed only proves that the water 
received from the boiler, or resulting from the performance 
of work, is not all re-evaporated. 

Something still remains to be written about the true 
action of the steam jacket, but this we must reserve for the 
present. We have said enough, we think, to show that, 
as we have stated, the jacket has more to do than keep the 
cylinder hot. With jacketted engines more than any 
other it is essential that the steam should be dry. 
In the case of an unjacketted engine, water supplied from 
the boiler will pass through the engine as water, and do 
little harm; but if the engine is jacketted, then the whole 
or a part of this water will be converted into steam, espe- 
cially during the period of exhaust when it can «do more 
good than if it were boiled away in a pot in the engine- 
room. This is the principal reason why such conflicting 
opinions are expressed concerning the value of jackets, 
That depends principally on the merits of the boiler. 





BRITISH SHIPBUILDING, 


Many authorities in shipping matters were afraid that the 
large orders given out some months ago would so swell the 
tonnage seeking employment that the freight market would 
collapse. So far, this year, that has not come about; and, more- 
over, there is an actual diminution in the tonnage ordered in 
Great Britain and the Colonies in the present year, as far as the 
official returns are yet made up. For the first quarter of the 
year 1888 there were the following results tabulated by the 
official registrar:—There were added to the registers for the 
United Kingdom and the Colonies 256 vessels, steam and sailing ; 
and there were removed from these registers 430 vessels, so that 
in the three months the numerical loss was considerable, 174 
vessels being removed on the balance of the account. It is to 
be noted, however, that the tendency in the last year or two to 
the building of vessels of larger tonnage has been very marked, 
so that numbers are only a very partial test. If we look to the 
tonnage we find that the vessels added from the registers were, 
in the aggregate, for the three months a little over 87,000 tons 
net register—a very substantial amount. But the removals for 
the same period were to the extent of 127,000 tons. Thus the 
loss in the actual tonnage was the large amount of 40,000 tons 
in the three months—a loss that would be enormous if it were 
not lessened by an examination into the details, The additions of 
steam tonnage were, in round numbers 70,000 tons; but the 
removals of that class of vessels were to the extent of about 
46,000 tons only. If we convert the large tonnage of sailing 
vessels lost, into what is generally regarded as the equivalent in 
steam tonnage, we find that there was a slight apparent gain ot 
nearly 3000 tons of effective tonnage in the three months, the loss 
in sailing vessels being that much less when divided by three, 
than the gain in the steam tonnage. But even this only tellsa 
partial truth. In the three months there were no fewer than 
forty-seven steamers registered, the tonnage of each of which 
was 100 tons net register or less, whilst the removals of that 
class of tonnage were far fewer. Steamers of such dimensions 
may be classed, generally speaking, as for river or harbour 
service, and thus we arrive at the fact that in the 
ocean-going vessels there has been for the past three 
months a heavy loss in actual numbers and tonnage, and 
a loss, though a comparatively small one, in the effective tonnage. 
There is another feature in the returns which is worth notice. 
In the quarter nine steamers, of more than 3000 tons gross 
register each, were added to the register of the United Kingdom ; 
but not one of such large dimensions was removed in the time. 
Clearly, then, there has been a considerable addition of large 
steamers, and it is possible that in the early future there may 
be a still more marked addition of these vessels of large size. 
The fact is one which will have its influence on the freight mar- 
ket; it is very clear that there is a falling off in the number and 
tonnage of steamers of moderate dimensions, as well as a very 
great declension in the number of sailing vessels. Thus, it is 
quite possible that in the early future there will be much better 
and more remunerative employment for the steamers of smaller 
size, whilst there will unquestionably be more competition 
amongst the larger steamers. Up to the present, however, this 
year has rather reduced the tonnage for ocean-carrying pur 
poses, whilst the trade across the seas continues to be enlarged 
year by year. The next few months may, perhaps, tell a 
different story. 


THE WIDENING AND DEEPENING OF THE SUEZ CANAL. 


“ We directed attention in our last number,” writesthe A nnales 
Industriciles, “to the new system of lighting to be applied to the 
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Suez Canal in the month of September next. We draw attention 
to-day to the agreement entered into by the Canal Company and 
the International Commission of 1885 relative to the widening 
and deepening of the canal. Between the bitter lakes and Port 
Said the straight parts of the canal, which were 22 metres broad, 
are to be 65 metres; that of the head of the curves of long 
sweep of this part of the canal will be increased to 75 metres, 
while at the head of the short curves it will be 80 metres 
instead of 22 metres, which was the uniform width of the canal 
in 1885. Between the bitter lakes and Suez the width of the 
rectilineal parts of the canal will be carried to 75 metre, and 
that of the curves to 80 metres, although at this part they are 
all of great radius, All these widths will be measured at the 
depth of 8 metres below sea level, the depth given to the canal 
in 1885. The project of the International Commission, 
accepted by the Canal Company, consists in giving an uniform 
depth of 8 metres, 50 metres below the ordinary low tide level 
of the sea, a depth which will be carried to 9 metres subse- 
quently.” It is estimated that the depth of 84m. will be com- 
pleted over half the length of the canal at the end of the 
current year, and over the whole length of the canal towards 
the month of July of next year. 


THE BENEFICENT STEAM ENGINE, 


A NeW line of railway is contemplated between Beighton, a 
point on the Manchester, Sheffield, and Lincolnshire line near 
Sheffield, and Chesterfield, “ the city of the crooked spire,” on 
the Midland. It is only about a dozen miles in all; but rarely 
has the evidence given on behalf of any undertaking brought 
out so vividly the immense importance of railway communication 
in developing the resources of an industrial district. It is pro- 
moted to serve a country where in one small area there are 
90,000,000 tons and in another 70,000,000 tons of valuable coal. 
On the line being made, it is urged that two collieries at present 
closed will be reopened and employment found for 1000hands, The 
witness who made this statement said the Eckington collieries 
had 73,000,000 tons of unworked coal, and had on their books 
2500 men. This number would be increased to 3500 if the line 
were constructed. Their coal was much appreciated in Lan- 
cashire, but being two miles away from the Manchester, Sheffield, 
and Lincolnshire system they were becoming handicapped as com- 
pared with other collieries. A Sheffield witness, who is chairman 
of a company, using 20,000 tons annually, stated that the 
Eckington coals were particularly adapted for the Sheffield 
trades, and it would be a great advantage to Sheffield to have a 
short and direct route to the Eckington and Staveley colliery 
districts. A director of the Staveley Iron and Coal Company 
said his company was working at the present time 14,000 acres 
of coal, and its yearly outward and inward carriage amounted 
to one million and sixty thousand tons, He admitted the 
Midland served them fairly well, but the proposed new line 
would do a vast amount of good in the district. The resident 
engineer of the Chesterfield Waterworks and Gas Light Com- 
pany told the committee, among other things, that “ they had 
frequently been obliged to work on Sunday in the gas works 
through the non-delivery of their coal by the Midland Com- 
pany; and all these minor and mighty evils are tu be 
remedied by a dozen miles of steel rail. Was there ever so 
beneficent an invention as the steam engine ? 


TORPEDO BOAT BOILERS. 


WE are sorry to say that quite lately a very serious accident 
has occurred to a torpedo boat built for the Spanish Govern- 
ment by an English firm, in which four men were killed and 
two wounded, The first account of the accident appears in 
Le Yacht for the 14th of April, which runs thus :—‘Une 
dépéche de Madrid annonce que la chaudiére du torpilleur 
espagnol Habana a fait explosion en pleine mer. Il ya eu plusieurs 
victimes, Le torpilleur a été remorqué jusqt’ & Corcubion-— 
Galicie—par un batiment de la marine espagnole.” Le Yacht 
takes its information from the Spanish press, From inquiries 
which we have made, it appears that the accident was precisely 
of a similar character to those two which took place last year 
in Nos, 47 and 57, during the manceuvres, and which we very 
fully noticed at the time. It is right to state that the Spanish 
boat was not constructed by Messrs. Yarrow and Co, The 
disaster is an additional proof of what we have already pointed 
out, namely, the danger incurred by simply screwing the stays 
into the tup of the box and rivetting them over instead of pro- 
viding proper heads to them. Moreover, it shows the absolute 
necessity of adopting the drop in the top of the box, which 
Messrs. Yarrow invariably insist upon. 








AUTOMATIC COLLECTION OF SAWDUST. 


On Thursday, the 26th ult., we witnessed some trials at the 
Stanley Works, Chelsea, with an American invention, called the 
“Cyclone’’ dust collector, worked in conjunction with pneu- 
matic apparatus designed by Messrs. Ransome and Co, This 
pneumatic apparatus consists of a special fan or exhauster, 
called a pneumatic conductor, which draws away the sawdust 
and chips that arise in sawmills through a series of pipes as they 
fall from the saws and cutters, and blows them into the Cyclone, 
in which they are effectually separated from the blast, and 
whence they fall by their own weight into a_ brick 
storage chamber or directly into the stokehole, as the case 
may be, while the compressed air, entirely freed from even 
the lightest particles of dust, escapes through an aper- 
ture at the top of the Cyclone. This Cyclone consists of 
a cylindrical drum of galvanised iron, terminating in a 
long one of the same material, and having a metal worm 
soldered round its interior surface, and extending throughout 
its entire length. The top of the Cyclone has a large central 
opening for the escape of the air, while a smaller aperture at the 
bottom of the cone allows the dust to fall from it. The blast 
from the fan laden with the dust and shavings from the 
machines is brought from the conductor in a horizontal pipe, 
which enters the upper part of the Cyclone in a direction 
tangential to its circumference, and at once acquires a rapid 
spiral motion from the circular form of the casing. The force of 
the blast drives the dust and shavings against the side of the 
casing, along which they descend in a spiral motion, aided by 
the worm, to the lower end of the cone, whence they fall by 
their own gravity into the storage chamber or stokehole below. 
Meanwhile the current of air is created by the fan, and now 
entirely free from dust, escapes at the top of the Cyclone. 
In many cases the dust and shavings are not seen at all until 
they arrive in the storage chamber or stokehole. They are 
sucked from hoppers or hoods arranged close round the saws 
and cutters, from whence they are conveyed in metal pipes 
through the conductor and blown into the Cyclone. 

The trials which we witnessed took place in the trial shop 
and quadrangle of the Stanley Works, The pneumatic con- 
ductor was fixed in the shop, and suspended from the floor 





above at an end of the building. The main suction pipe, about 
100ft. long, passed through the centre of the shop at about the 
same level, branches of smaller diameter connecting the machines 
with the main pipe. These machines included ripping and cross- 
cutting saws, and planing and moulding machines, all of which 
were working without apparently making any dust, chips, or 
shavings. This produced a most striking effect, as also did the 
neatness of the workshop floor, scarcely a speck of dust bein 
visible, for there was a number of pneumatic sweep-holes placec 
in convenient positions, which served to carry away the pattern- 
makers’ shavings, as well as the refuse from any unattached ma- 
chine. The Cyclone itself was fixed in the yard just over thestoke- 
hole, and was connected with the conductor by means of a pipe 
of large diameter, and over 100ft. long. A platform and stair- 
way had been erected for the purpose of inspecting the working 
of the Cyclone, and from this an easy view of the interior was 
obtained. We could see the sawdust and chips blown in at a 
speed of about 20ft. per second. They were rapidly separated 
from the blast as they whirled down in their descent; this, 
indeed, was demonstrated in an inconveniently practical 
manner, for the visitors had some difficulty in keeping on their 
hats. The dust and shavings then finally dropped by their own 
weight into the stokehole from the pipe at the base of the Cyclone, 
Although the air came out of the top of the Cyclone in so 
7 perceptible a manner, yet none of the fine dust escaped 
with it, and there was no trace of dust on the surrounding 
buildings, 








THE POSITION OF THE TORPEDO IN NAVAL 
WARFARE. 


CaptaIn H. GRENFELL, of Elswick, late R.N., read a paper at 
the United Service Institution, on bpbicssosene 4 25th April, with 
the title above given, to an audience among whom torpedo officers 
mustered in considerable strength. Captain Grenfell said that he 
did not directly challenge the value of the torpedo as a weapon, 
but he at all events raised the question as to whether it was not 
greatly overrated. He thought that the whole system of torpedoes 
and torpedo boats had been developed without sufficiently ques- 
tioning the soundness of each step taken, The rapidity of growth 
had itself tended to confuse and embarrass the proper solution of 
the question. One class of torpedo boat had already proved unfit 
for the work for which it was designed. 

In advocating the torpedo the expression ‘‘ moral effect” has 
been most frequently used. Much of this ‘‘moral effect,” or 
fright,” which at present is connected with the torpedo, is due to 
the mystery in which it has been shrouded. Like the painted war 
mast of the savage, this may be removed. There are surely cases, 
the lecturer observed, in which even the most delicate nerves might 
keep their balance, for instance, when keeping out of range of an 
adversary’s torpedoes, and pounding him with gun fire. Those 
who handle the to io might in some cases be more subject to 
moral, and indeed physical effects, than their adversaries. Captain 
Grenfell then drew a comparison between the torpedo and a gun 
gesleetie, The latter moves in the air, and is much less subject to 

isturbing causes, such as wash of ship’s screws, an effect which could 
not be foreseen, and allowed for. The to ois said to have a range 
of 500 yards against a stationary and 400 against a moving object; 
the gun has then about five times its range for battering effect, and 
fifteen or twenty times for purposes of bombardment. As to 
speed, the torpedo has achieved 30 knots per hour, the gun pro- 
jectile over 1000, or a speed of between thirty or forty times as fast. 

he torpedo has a lateral error of about 94in. in 400 metres. At 2000 
metres the gun—say the 24 centimetre German gun—has 8in. 
horizontal error. On service, the lecturer maintained that errors 
became greatly multiplied. In the China war recently, the Hotch- 
kiss guns of four French ships all failed to strike a boat which 
approached the fleet. The torpedo, he maintained, would dis- 
appoint us still more; and while guns were liable to burst, the 
torpedo, which was more liable to accident, might produce effects 
which might leave none to tell the tale. 

As to destructive effect, while it may be admitted at once that 
the explosion of a large charge of gun-cotton in contact with a 
ship’s bottom will produce disastrous, if not fatal, results, a 110-ton 
gun shell perforating a ship's armour, and striking boiler or 
engines, or going out at the bottom, would do the same. 
No doubt the gun projectile is very unlikely to produce this 
result; so, the lecturer held, was the torpedo. If, as at 
the last naval manceuvres, a ship is to be put out of action when 
a torpedo boat remains within striking distance of her long enough 
to get off her torpedo, so ought she if she remained within short 
range of heavy guns. It seems now to be admitted that four 
torpedo hits might be required to disable a ship. This leads to 
the question of supply. A gun carries at least fifty rounds, torpedo 
tubes generally appear to be supplied with two torpedoes, or at 
most four, What would be thought of a gun with, say—consider- 
ing its greater accuracy—one shell and cartridge as a supply of 
ammunition? As to defence, the minute subdivision now made in 
a ship's hull has, the lecturer observed, greatly diminished torpedo 
chances of injury. Passing on, however, to mechanism and its 
liability to injury, the tubes in above-water positions are open to the 
attack of quick-fire guns and their large charges may be exploded, 
and their delicate machinery destroyed, to say nothing of the hability 
of the men handling them to suffer from that mental disturbance 
which they seem to believe will be the unique possession of their 
opponents. On this, he thought, experiments should be made. 
To come to torpedo cruisers, Surely torpedoes would not be used 
to capture merchantmen, and in action between cruisers, why 
should a vessel venture close to an adversary when she can decide 
the action with her gun? Why has the Scout seven tubes now 
instead of the eleven originally contemplated? Is the torpedo 
armament supplied to a cruiser on the off-chance that she may 
engage an ironclad? Then why should torpedo-catchers have 
torpedoes? Surely the idea is, that in rough water, the torpedo- 
catcher will have superior speed to the torpedo boats, and 
will perforate these with her guns. Is there, then, Captain 
Grenfell asked, any solid ground for the increased torpedo 
arrangements now being applied to cruisers, in some cases 
supplanting the gun as the principal arm? Torpedoists are 
said to look upon artillerists as ‘‘bow and arrow” men. 
He observed that the record of the bow is emblazoned with 
the names of Crecy, Poitiers, Agincourt, and tke conquest of 
half of France, hat has the torpedo done hitherto! The 
Harvey has been proved a conspicuous failure. What had the 
spar torpedo done? In short, to sum up, the lecturer asked the 
following questions:—(1) What is the relation between the results 
of to o firing in practice and in action? (2) What provision of 
torpedoes is sufficient for boats? (3 and 4) Is a torpedo suited to 
the cruiser armament, or that of torpedo catchers? (5) Is unpro- 
tected above-water discharge prudent? 

In discussion Lieutenant Forster, R.N., protested against the 
extreme view put forward by the lecturer. Torpedo-boats were 
small, and of trifling value, each one guided by the individual 
enterprise of a single mind, and was not to be compared to the 
case ofaship. As to effect, a torpedo had the great advantage 
over a shell of acting equally well at all angles of incidence, and 
below water at an unprotected spot. The China experience quoted 
was surely all in favour of the torpedo-boat’s safe approach. It 
was doubtless very difficult to hit a torpedo-boat with guns, but 
the ship was a target between 300ft. and 400ft. long. In fact, he 
believed that men must be taught to take an instinctive sporting 
aim at torpedo-boats, and not depend. on sights. In the Danube, 
a single torpedo-boat, even after discovery, struck aship. What 
might be done with twenty boats? 

Lieutenant Lowry, R.N., estimated the chances of success of a 
torpedo, in smooth water and under favourable circumstances, as 





from 70 to 80 per cent. He had known a case in rough water, how- 
ever, when a boat found her torpedoes come to the surface uselessly 
at once, when she turned to target practice with her guns instead, 
and destroyed four targets rapidly. Second-class torpedo boats were 
only fit for smooth water, and should be relegated to harbour 
defence. He considered handiness, which favoured certainty of 
success in attack, more important than speed, which favoured safe 
escape after delivering a blow. He considered the training of crews 
in their own ships specially important, as carried out by the French 
with the nucleus of a crew of a ship out of commission. The 
Whitehead might be over-estimated, although the lecturer’s com- 
parison with a gun would not hold at all, he thought. Supposing 
a torpedo to be discharged each fifteen minutes, by the time three 
were discharged guns would have fired for three-quarters of an 
hour, which surely would settle the action. He thought three 
torpedoes per tube an abundant supply. 

Admiral Scott, R.N., considered air chambers a source of danger. 
Accidents had occurred from them both in the Polyphemus and at 
Woolwich. Our present torpedo boats were not the best form, 
being too small, like vur gunboats made in the Crimean war. He 
thought a torpedo ship should bea sort of tender to an armed 
cruiser, and that an ironclad should not carry torpedoes. 

Mr. John Thorneycroft observed that to compare a torpedo tube 
to the 110-ton is to allow it immense power. A single torpedo boat 
is not meant to fight a ship. As to gun fire, at Portsmouth a boat 
was fired at for many hours without guns being able to sink her, 
whereas a pennyworth of powder under her bottom would have 
settled the question. Larger torpedoes than our present ones of 
14in, diameter may be required, he thought. The boats must be 
kept as a separate question from torpedoes, Ours were designed 
and ordered ina hurry. Intelligence in the buyer is an element 
in the success of the boats. Our second-class boats are flimsy and 
light for the sake of great speed ; but our first-class boats are con- 
sidered good sea boats by the Danes. 

Captain Harris, R.N., considered that in smooth water torpedoes 
made excellent practice. He considered that ships must at times 
close ; officers in charge of the torpedo tubes would act on their 
own responsibility, taking advantage of any opportunity. 

Captain Fitzgerald, R.N., thought that at close quarters a tor- 
pedo could hardly miss, and in the nature of things one only would 
be needed, as only one opportunity would be given within the 
time. A torpedo was not the weapon fora torpedo catcher; he 
did not know that it was considered as such by anyone. 

Captain Wilson, R.N., said that the main disturbing cause in 
torpedo success was false estimate of speed of enemy and faults in 
adjustments, but adjustment was not performed generally in action. 
If we match a gun against a torpedo, with cost as the basis, it 
would be the 5in. gun, not the 110-ton gun. Would anyone prefer 
four 5in. guns asa substitute for the four torpedo tubes of the 
Benbow? Torpedo tubes should be under water. The model 
before them—the Fearless—of the Scout class, is intended as a 
despatch boat with some power to help in action. The value of 
ak ae to find the enemy was shown by the loss that was felt 
when the Mohawk broke down in last summer’s manceuvres. As to 
the achievements of spar torpedoes, surely the destruction of two 
American vessels and one Turkish one was the most extraordinary 
return for a very insignificant outlay. 

Major King observed that at Bantry Bay seven boats fired tor- 
pedoes at the Polyphemus without hitting her, and at Portsmouth 
only five torpedoes even hit nets. 

Admiral Boys, the chairman, felt that the discussion had left 
little to add, but spoke of the difficulty of water supply with tor- 
pedo boats, and wished it were possible to use salt water for the 
engines, 








THE BIRMINGHAM COMPRESSED AIR AND POWER COMPANY is pro- 
gressing rapidly with its arrangements for supplying power upon 
this system to works proprietors. The air will be supplied by 
meter, which will be of various sizes required to measure from 
5 to 500 cubic feet of air per minute, at a standard pressure of 
45 lb., with compensating adjustment for variations of pressure 
within a range of 10 toliper cent. The company is just now in the 
market for a supply of the needed meters. About 3000-horse power 
in air-compressing engines is now nearly ready for a start, and 
arrangements are already contemplated for doubling this power. 
The applications already approach the power which will be avail- 
able at the start, which will protably be next month. 


ENGINEERING STUDENTS’ CLUB.—Mr. Tippet read a paper before 
the members of this club at a meeting held at the Mechanics’ 
Institute, Gateshead, on Thursday last, entitled, ‘‘ Portable 
Engines.” Dividing his subject into three divisions, viz, boiler, 
engine, wheels and axles, the lecturer described the various details 
very minutely, illustrating his remarks with the aid of diagrams. 
In spite of there having been little improvement in the actual 
design of the engines during the last forty years, it was satisfactory 
to hear that the consumption of fuel had steadily decreased. 
Statistics were furnished showing this, covering the time from 1803 
till last year. A very interesting discussion followed, in which 
many of those present participated. The evening terminated 
pleasantly by passing a hearty vote of thanks to Mr. Nicholson for 
his zeal in founding the club, and for the manner in which he had 
discharged the duties of secretary. As a mark of their appreciation 
of his services, Mr. Nicholson was enrolled an hon, member. 


A RAFT WITH Six Masts.—The loss of the great raft formed of 
27,000 trunks of trees, of which a description has been given, does 
not deter the Americans from making another. They are now con- 
structing an immense raft, which will be bound together at the two 
extremities, will be about 650ft. long by 90ft. broad ; it will be pro- 
vided with six masts and sufficient canvas to enable it to sail to 
New York without assistance from steam. According to the 
last accounts, which are dated the 15th March, Saint John, New 
Brunswick, this raft is already half completed and will be launched 
in the month of July next. ‘The pieces of wood of which it is com- 
posed are the largest that have yet been sent from New Scotland, 
and the value of the raft will be about £9000, that is to say much 
greater than the first. The season chosen for the voyage being 
more favourable, there is reason to hope that this raft will be more 
fortunate than its predecessor, and will arrive in good condition, 
relieving its proprietors of the enormous expense they would have 
to incur if obliged to transport the wood by means of the schooners 
which are usually employed for this kind of transport. 


A New Dynamite Guy.—The Ordnance Department of the 
Army has this week received from the inventor, Mr. H. 8. 
Maxim, of England, the description of a new dynamite gun which 
he has projected, in which he proposes to introduce a new and 
interesting method of expelling the projectiles from the weapon, 
and by which he hopes to render the use of dynamite in projectiles 
practicable in heavy guns. He retains the y tic principle, 
which has been utilised with so much success by Zalinski, but 
instead of using compressed air alone, as Zalinski has done, he 
mixes with this compressed air a quantity of volatile hydrocarbon, 
such as the vapour of gasoline. This compressed mixture is intro- 
duced behind the projectile, and the pressure is applied to start it 
forward in the chamber of the gun. After it has moved a certain 
distance the projectile itself uncovers a detonating fuse, and an 
explosion then occurs, the air furnishing the oxygen for the explo- 
sion, and the pressure being increased about eight times. He 
claims that by this method his initial pressure does not need to be 
more than half as great as that used by Zalinski. He does not 
have to use so much compressed air, nor does he require that the 
barrel of his gun shall be of such great length. His highest pres- 
sure is about 40001b. to the inch, the first pressure being not more 
than one-tenth of that. His detonator is a very ingenious affair, 
and is inserted through a small circular opening from the interior 
of the gun. The ordnance officers are much interested in this new 
form of the dynamite gun, which is first brought to public notice, 
we believe, in this article. —Army and Navy Register. 
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THE “ BECK” GAS ENGINE. 





WitH this impression we give engravings 
of the “Beck” engine, which has attracted a 
good deal of attention lately, and we shall give 
diagrams which show the working and 
efficiency of the engine. Figs. 1 to 6 illus- 
trate the working parts and governing 
arrangements of the engine, and Fig.7 isa 
perspective view of it. Fig. 1 is an elevation ; 
Fig. 2, an end view ; Fig. 3,a sectional plan; 
Fig. 4, elevation and section of governor ; 
Fig. 5, plan of governor and section of gas 
valves; Fig. 6, section of gas valve casing 
through line A B, Fig. 5. This engine is 
constructed with an inner chamber A, 
Fig. 3, A A, Fig. 5, surrounding the combus- 
tion space of the cylinder, and filled with 
@ non-conducting material to prevent loss of heat to the water 
jacket B B, Fig. 5, at and during the time of the burning of 
the gaseous charge. 
chamber and the working cylinder. 

In the working of the engine, and after the exhaust stroke 
from each ignition, a charge of air is drawn into the cylinder 
through slide and port C C, Fig. 5, while on the return stroke 


the remaining products of combustion, together with a portion | 


of the air taken in, are expelled through the exhaust valve. On 


its next outstroke a uniform mixture of gas and air is taken in, | 


the gas admission being regulated by two valves—a mitre valve 
Fig. 5, which opens periodically, the other a throttle valve a, b, 
which is always wpen, but has the area of opening controlled by 
the governer, The periedical motion is given to the mitre 
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valve by the longitudinal motion of throttle valve spindle. 


| The latter receives this motion from lever A B, Fig. 2 and 4, | 
The usual water jacket surrounds this | 


having a push piece at its upper end and roller at the other 
end, this roller being actuated by a cam C on the wheel D, Fig. 5. 
The governor is connected to the throttle valve spindle through 
lever G and sector E, Figs. 4 and 5, the throttle valve being so 





Jo Sway! 


| engine power, the throttle valve is regulated to control within 


this limit without suppressing any ignitions, The engine will 
run at any speed within the limits of the governor, as may 
required, the position shown in Fig. 4 being for the highest 


| speed with weighted cap on the governor ; the arm, with weight I, 


adjusted that, as the governor rises towards its top position, the | 


supply of gas is diminished tillthe mixture becomes diluted to 
acertain point beyond which it is found economical to suppress 
ignitions altogether. The further rise of the governor lifts the 
sector clear of the push piece on the top of lever A B, and no gas 


is admitted. The range of power due to throttling can be | 


adjusted to any required extent. For steady driving, where the 
work to be done does not vary more than 50 per cent, of the 


is supported by the catch H. Toreduce the speed the arm is put 
in another recess on the catch and the weighted end of the arm is 
free to fall, but the other end catches on a pin attached to lever 
gy, thus partly reducing the weight to be lifted by the governor 
arms. By moving the weight along the lever, the speed may be 
varied by 100 revolutions per minute. In cases where the engine 
is not required for constant work, it may be left runningat a 
low speed, and consequently using very little gas, and can 
be again brought up to its full s by putting the pin on the 
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lever into catch H, as shown in Fig. 4. The gas consumption 
running the engine light at low speed is very small, a 4-horse 
power at 140 revolutions per minute consuming 36 cubic feet 
per hour, while at higher speeds the increase is in proportion to 
the friction of engine. Itresults from the system of governing 
adopted, and it is ene of the advantages claimed for this engine, 
that itis efficient and economical at any speed and at any power 
below full load, this being due to the perfect distribution of the 
gaseous charge. The diagrams in experiments Figs, 1 to 5, which 
will be given hereafter, show that combustion always takes place 
at the commenceinent of the stroke, however diluted the charge, 
or whatever the speed of the engine. 

AN exhaustive series of experiments has been made with these | 
engines, and in evidence of their high efficiency we give below the 
text of a report on those made upon a 4-horse power Beck 
gas engine—Rollason’s patent—February 20th and 23rd, 1888, by 
Professor Alex. B. W. Kennedy, F.R.S., M. Inst. C.E., and 
addressed to the Beck Gas Engine Company :— 

**In accordance with your instructions I have made a thorough 
test of a 4-horse power Beck gas engine, and have now pleasure in 
handing you this report on its results. 

“The engine was a new one, just sent up from your works for 
driving machinery in the workshop of tie Joel Electric Lighting 
Company, 31, Wilson-street, Finsbury. The experiments were 
made on tbe 20th and 23rd of February last, the week after the 
engine had come up from Newcastle, and before it had begun its | 
actual work, The engine was of 4-horse power nominal, with 
cylinder 7‘5in. diameter and 15in, stroke,! and I was told that it 
was intended to run equally well at any speed from 150 to over | 
200 revolutions per minute. The Beck engine is constructed on | 
the three cycle system, taking in and discharging a ‘scavenger’ 
charge of air before drawing in each ‘charge of explosive mixture. 
At all ordinary powers and speeds there is one explosion to every 
three revolutions under all circumstances, the normal action of the 
governor being to decrease or increase the gas supply, and so 
dilute or strengthen the mixture and diminish or increase the 
mean pressure. Only when the engine is working at proportionately 
very low powers does the governor cut out explosions as well as 
throttle the gas. Within the range of my experiments this did | 
not occur at all, except when I ran the engine empty, without any | 
work on. 

‘The quantities which I measured during the experiments | 
were :—(I.) Indicated power; (II.) brake power; (III.) speed; | 
(LV.) gas consumption; (V.) jacket water. 

“(L.) Indicated power.—I took indicator cards during each experi- 
ment at regular intervals of either fifteen or ten minutes, I found 
the total revolutions during the intervals from a counter, and from 
these calculated the mean horse-power for the interval, taking one 
explosion for every three revolutions, I put a Crosby indicator at 
fi st, in place for taking cards, but found that at the highest power 
the explosion was so vigorous that the light pencil lever was at once 
bent outwards by it, and no cards could be obtained. I therefore 
us:d throughout the trial a new Darke indicator with ;}5 spring, | 
which gave very steady cards, although several times its lever was 
bent in the same fashion. I should say that the suddenness of the | 
explosion only made itself visible through the indicator, and was | 
not accompanied by any visible or audible shock or vibration in the | 
engine. In order to obtain the indicated horse-power accurately, 
I took separate (partial) cards with a light (4) spring, so as to 
obtain on a readable scale the work done in the ‘pumping’ strokes, 
as the two strokes coming between the ‘working’ or explosion 
strokes may be called, 

“(IL) Brake power.—The brake used consisted of a half ring of 
hard wood blocks connected together by straps of hoop iron encircling | 
the upper half of the y-wheel. From one end of this brake weights 
were suspended, and the other was attached to a spring balance. | 
All the weights used, as well as the spring balance, were checked 
during or after the trials. The spring balance was read | 
every five minutes during each trial, so that a thoroughly satis- | 
factory mean of its indications might be obtained. The fly-wheel | 
was about 5ft. lin. diameter and 4}in. wide on rim, and ran quite 
steadily without any inconvenient rise of temperature and without 
use of any lubricant whatever. 

(IIL) Speed.—The revolutions per minute were obtained from | 
a counter driven directly from the crank shaft. It was pushed into 
and out of gear at the beginning and end of each trial, and was also | 
read every fifteen or ten minutes’during the trial, as already 
mentioned. 

P “(IV.) Gas consumption. —The gas used was measured through a 
50-light ‘standard test meter,’ made by Messrs. Alexander 
Wright and Co., of Westminster. I personally checked the adjust- 
ments of the meter for water and level, and found them perfectly 
right. The meter had an 8in. dial for one cubic foot, so that its 
readings could be taken with very great accuracy. I read the | 
meter myself every quarter of an hour during each trial, as well as 
at the beginning and end of each, and the diagrams show how very 
regular these readings were. I measured the pressure of the gas 
by an ordinary U gauge, and its temperature by a thermometer 
1 I measured the actual dimensions as 7‘55in. aud 1)"02in., and these 
have been taken into account in the calculations. 
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lying upon the meter itself. I annex to this report a copy of a 
guarantee of the meter received from its makers. 

“(V.) Jacket water.—In order to make out the ‘Heat Accounts’ 
for the experiments, as given below, it was necessary to measure 
the amount of heat carried off by the jacket water. Instead, 
therefore, of allowing the water to circulate, and be used over and 
over again, as will be done in ordinary work, I ran the jacket dis- 
charge to waste, having measured it through a new in. meter— 
constructed on Mr. Schinheyder’s patent—on its way to the 
jacket. I measured the water temperature as it came out of the 
jacket every five minutes, and as it went in two or three times in 
each experiment. As the water came direct from the main the 
inlet temperature was practically constant. The —- experi- 
ments which J made were (I. )two experiments at full speed, z.e., about 
210 revolutions per minute; one at full power, and one somewhat 
throttled ; (II.) two experiments at lower speed—about 165 revolu- 
tions per minute—one at the highest load for that speed and one 
somewhat throttled; (III.) a short experiment at 180 revolutions 
per minute and maximum load ; and (IV.) a short experiment with 
engine ruoning empty. 

**T have distinguished these experiments by letters in the 
following manner :— 


A, 2} hours’ run, 206 revs per min., 8 I.H.P. and 6°3-B.H.P 
B, 2 — » 7 3-1.H.P. and 5 7-B.H.P 
C, 23 » 163 ,, » 6°9-LH.P. and 5 8-B.H.P. 

2 j 6°1-1.H.P. and 4°8-B.H.P. 


~< ” ” ov ” ” 
E, 30 minutes run, 184 revs. per min., and 6°5-B.H.P. 
1 yy 223 ’ 


5 ” 4 empty. 


eco iy 


‘The principal results of all these experiments are given in 
Table I. It should be mentioned that experiments C, D, B, and F 
were made continuously, without stopping the engine or taking the 
load off. Between each pair of experiments there was an interval 
of five or ten minutes to change the brake weights and alter the 
governor—for the new speed—and so on; but there was no pause 
in the running of the engine, which on that day was working con- 
tinuously under my inspection for seven hours. The four tria!s 
A, B, C, and D —covering in all eight hours’ working—are, of course, 
those of the greatest importance. 


(To be continued.) 





FRICTION EXPERIMENTS. 


Tue third report of the research committee “On Friction,” 
appointed by the Institution of Mechanical Engineers, was read on 

ursday, the 3rd inst., at the London meeting of the Institution. 
The report was as follows :— 

Experiments on the friction of a collar bearing—Description of 
the apparatus.—As shown in the accompanying engravings, Figs. 1 
to 3, the machine with which the experiments were tried consisted 
of a steel ring R, Figs. 4 and 5, of rectangular section, which 
was pressed between two cast iron discs C D. The annular bearing 
surfaces of the discs were covered with gun-metal, and were 
12in, inside diameter and l4in. outside, giving on each disc an area 
of exactly 40 square inches, after deducting the oil channels. The 
pressure was applied by a large spiral steel spring S, one end of which 
abutted against the front disc D, while the other end pressed 
against a nut N on a central bolt B connected with the back disc 


| C. Serewing up the nut N compressed the spring S, and tended 


to pull the two discs together, causing them to press the ring R 


| between them. The bolt B was connected with the back disc C by 


aball-and-socket joint, so as to insure the pressure being distributed 
uniformly all round the ring. The back disc C was keyed on the 
end of a horizontal rotating shaft H, and drove the front disc D by 
means of four feathers engaging in four notches, in such a way that 


| the front disc D, though compelled to rotate with its fellow C, was 


free to move in any other way relatively to it. The two discs 


| rotating together, and pressing on the steel ring R, tended by fric- 


tion to carry it with them, but were prevented from doing so by a 
horizontal lever L, Fig. 5, attached to the ring. The holding force 
on the end of the lever being measured by a spring balance showed 
the amount of the friction between the ring and the discs. The 
ring was held concentric with the discs by resting on two friction 
wheels W, Figs. 3 and 5, because any shoulder on the discs for this 
yerpose was inadmissable as introducing another kind of friction. 

fhe overhanging weight of the spring S and bolt B, which would 
have tended to relieve the pressure on the top of the ring R and 
increase it on the bottom, was taken off by a counterbalance weight, 
on the end of a rope that passed over two pulleys and was attached 
to a brass collar, Fig. 1, in which the end of the bolt B ran as in 
a bearing. This arrangement, while carrying the overhanging 
weight of the spring and bolt, allowed them to run a little out of 
truth if the spring required it. The true measurement of the 
length of the spring S, for the purpose of ascertaining the pressure 
exerted by it, was a point which required special attention. 
The bolt B had a hole drilled up its centre, along which 
passed a freely fitting measuring rod M, Fig. 4. The outer 
end of this measuring rod was flush or nearly so with the end of 
the bolt; the inner end was ball-and-socket jointed to a three- 
toe foot F ; the point of each toe pressed on one end of a small 
steel rod, which passed freely through a guiding hole, its other end 
abutting against the back of the front disc D, immediately behind 





the seat of the spring S. Thus the three steel rods touched the 
back of the seat of the spring at three points, and the average of 
their measurements was delivered to the measuring rod M by the 
three-toe foot F. All the points of this sytem were kept in contact 
by asmall spiral spring, Fig. 4, pressing with a definite force behind 
the ball of the measuring rod M. The position of the outer 
end of the main spring S was defined by two studs T, Fig. 4, pro- 
jecting diametrically opposite each other from the washer which 
was between the nut N and the end of the spring S. These two 
studs were touched by two notches in a gimbal ring G, by which 
their position was averaged, and were connected with a frame A 
containing a micrometer screw E. The true length of the spring $ 
was obtained by screwing up the micrometer screw E until its point 
just touched the point of the measuring rod M. The frame A con- 
taining the micrometer screw, being rather delicate, was removed 
while an experiment was being made ; and was applied only when 
an alteration or adjustment of the force of the spring S was re- 
quired. It will be observed that this measuring system was entirely 
free from any strain applied to the spring, and also from any 
alteration of zero caused by the wear of the working surfaces. The 
scale of the spring 8 was found by putting the apparatus in a ver- 
tical position, and hanging weights on the driving shaft H, Fig. 1, 


TABLE XIV. 
Experiments on the Friction of a Collar Bearing. 
Results oltuined from the Machine. 
The Friction given is that of one face of the annular bearing 
surfaces, at the mean radius of the face, namely 6hin. 

















| | 
Revolu- ’ | Friction. Tempera- | 
tions at a - ——— - on | Remarks. 
minute. | = | Zetel, Coefficient. of air. 
No | Ibs. Ibs. Fah. | 
51 | GO | 27°5 0°0458 | 68 | Without water 
48 | 1200 | 43°7 0°0364 | 68 } do. 
42 1800 | 61°2 0°0340 68 With water 
44 | 2400 | 62°5 00264 68 do. 
48 |} 27 | _96°2 0°0356 H 82 do. 
43 | 3000 | 105-0 0°0350 68 do. 
90 3300 } leh? 0°0337 68 do. 
50 | 3600 112°5 0°0312 68 do. 
7 | 600 38°7 0°0616 69 With water 
68 1200 ver) 0°0479 | 69 do. 
72 | 1300 72°5 0-003 «=| 72 do. 
70 } 2490 910 0°0375 72 do. 
68 27 90°0 0°0333 69 do. 
70 | £000 102°5 0°0341 42 do. 
70 =| 3300 106°2 0°0322 69 do. 
63 3600 155°0 0°0130 72 do, 
| 
87 | 600 25°0 0°0416 62 Without water 
o4 | 1200 60°0 0°0500 62 With water 
9 | 1300 62°5 0°0347 62 do. 
100 2400 85°0 0°0354 80 do. 
100 2700 95°0 0°0352 72 do. 
96 3000 105°0 0°0350 72 | do. 
99 3300 1ls°*7 0°0360 32 | do. 
| 8600 | Siezed 
127 600 37°5 0°0625 72 With water 
124 120) 57°5 0°0479 “2 do. 
125 18v0 66°2 0°0368 68 do. 
145 2400 105-0 0°0437 68 do, 
142 2700 105°0 0°0389 75 do. 
120 3000 lu6-2 0°0354 68 co. 
330) Seized 
3000 Seized 


TABLE XV, 
Experiments on the Friction of a Collar Bearing. _ 
Results of Table XIV. reduced to uniform Speeds. (See Fig. 11: 
The Friction given is that of one face of the annular bearing 
surfaces, at the mean radius of the face, namely 64in. 











Friction. 
Speed. Total load. ¥. 
Total. Cuefticient. 
Ths. Ibs. 
600 27°0 0°0450 
1200 45°0 0°0375 
50 1800 64°2 0°0357 
revolutions = a : 5 00866 
per minute. 3000 | 104°2 0°0347 
3300 | 111°2 0° 0337 
3600 112°5 0°0312 
600 38°7 0° 0646 
1200 57°7 0°0481 
- 18 0 71°7 0°0399 
» 90° “0375 
revolutions bon = 0-0834 
per minute. ' 3000 102°5 0°0341 
3300 106°2 | 0°0322 
3600 | 160°0 O-U444 
600 26°0 0°0433 
1200 59°5 0°0496 
oo 1800 65°0 0°0361 
« 9 7 “036 
revolutions = = . 5 0.0346 
per minute. 3000 104°5 0°0348 
3300 1147 0°0348 
3600 
600 $2°2 0°0537 
1200 58°7 0-048 
1800 64°2 0°0357 
110° 2400 89-5 0°0373 
revolutions 2700 97°5 00361 
per minute. 3000 105°7 0°0352 
3300 
3600 
600 838°5 0°0642 
1200 57°0 0°0475 
1800 66°7 0°0371 
130 | ; 2400 98°5 0°0410 
revolutions 2700 102-0 0°0378 
per minute. 3000 106°7 0°0356 
3300 
3600 





and then reading off the micrometer. The weights corresponding 
with the arbitrary divisions of the micrometer were thus ascer- 
tained. The scale of the spring was about 70001b. per inch. The 
micrometer screw had thirty-five threads per inch, and its head 
was divided into tenths and hundredths of its circumference; thus 
one hundredth of a turn of the screw was equal to about 2 lb.; and 
in testing the spring it was found that on repeating a test the reading 
of the micrometer could be depended on repeating itself within 
about that amount. F 
Lubrication.—The method of lubrication adopted was one which 
is in practical use for collar bearings, and which seemed by the 
light of our previous experiments to be a good one. It consisted 
of four grooves cut in each face of the ring R, Fig. 5, fin. wide 
and jin. long, arranged in a diametrical direction, and so that each 
end of the groove was lin. inside the edge of the bearing surface. 
From each of these grooves there extended in the direction of 
motion of the surfaces a shallow groove about hin. wide, and of a 
serpentine form, tapering away to nothing in about 3fin. length. 
These grooves were each supplied by a pipe P, into the mouth of 
which oil was dropped from a small cock connected with an oil 
tank K, so that the rate of supply to each set of grooves was 
easily seen and regulated, and uniformity of supply was secured. 
As we were led to expect by our previous experience, the magnhi- 
tude of the friction depended considerably en the rate of lubrica- 
tion; but we soon found a minimum rate of lubrication with whic 
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Friction Apparatus. 


Fig.4. Longitudinal Sectvon. 


(For description see paye 369.) 
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Friction Apparatus 
Fig. 5. Transverse Section. 
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the bearing would work safely, such that, if the lubrication was 
less, the bearing would show signs of seizing by rapid varia- 
tions of friction and by a jerking of the lever; and if it was 
much more, the friction, though less, was not reduced in pro- 
portion to the increase of the oil supply, and consequently it 
might be assumed that the oil was being wasted. is minimum 
safe rate of oil supply, with which the friction recorded in the 
tables corresponds, varied from sixty to 120 drops per minute for 
both faces, the quantity varying with the speed and load. The oil | 
used throughout was a mineral lubricating oil. | 
Results of the experiments.—The machine was run for a week with | 
varying loads in order to bring the surfaces into a proper worxing 
condition before the experiments recorded in the tables were begun. 
The experiments were tried in the order shown in Table XIV., the 
variations of load being run through with the lowest speed first, 
then with the next, and so on till the highest speed was reached. | 
Except with the lowest loads it was found impossible to keep the | 
bearing cool without a little water running over it. The friction | 
given in tbe tables is that of one face of the annular bearing 
surfaces, at the mean radius of the face—namely, 6$in. It will be | 
seen from Table XIV. that the revolutions per minute were not | 
very constant, owing to the varying speed of the shafting by which | 
The variation in speed, however, was 
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than 1 per cent. above or below the — given in Table XIV. 
In order that the results might be plotted on a diagram, it has 
been necessary to reduce the results to regular speeds at regular 
intervals by interpolation. The speeds taken were 50, 70, 90, 
110, and 130 revolutions per minute; and the results so reduced 
are given in Table XV., from which is plotted the diagram shown 
in Fig. 10 above. When examining this diagram, it must 


| be remembered that the friction varies somewhat with the rate of 


lubrication, and that the minimum safe rate of lubrication is not 
very exactly defined; this must explain one or two slight irregu- 
larities in the diagram. For instance, with loads of 12001b. and 
2400 lb. there can be no doubt that at fifty revolutions the rate of 
lubrication was too great, and the friction consequently somewhat 
too small; and that, if the experiments were repeated, there would 
be no difficulty, by reducing the oil supply, in bringing the friction 
more nearly to agree with that of the other speeds. But in these 
experiments all such adjustments were carefully avoided, as tending 
to deprive the experiments of r=lue. Nevertheless, in the majority 
of instances the results are extremely well defined, and point to the 
fact that the friction is independent of the speed. For instance, 
with a load of 12001b. four different speeds—namely, 90, 110, 70, 
and 130 revolutions per minute—give the same friction so nearly 
that tbe greatest variation from the mean is only 2°19 per cent. 


and 110 revolutions—give the same friction so nearly that the 

reatest variation from the mean is only 2°57 percent. Witha 
foad of 2400 1b. and three different speeds—namely, 70, 110, and 90 
revolutions—there is a variation of only 2°29 per cent. from the 
mean friction. Again, with a load of 3000 lb. the greatest varia- 
tion from the mean with five speeds—namely, 130, 110, 90, 50, and 
70 revolutions per minute—is only 2°12 percent, The above speeds 
are given in the order of the magnitude of the friction; and in these 
small variations it does not appear that there is any well-defined 
connection between the speed and thefriction. For instance, with 
1200 lb, the highest speed gave the lowest friction, while the re- 
verse was the case with the higher loads. Thus, out of twenty ex- 
periments, the results of sixteen agree with one another so nearly 





that the greatest variation from the mean is only 2°57 per cent., an 
agreement so close that we think we may with confidence accept 
| their testimony, and reject the remaining four. The diagram 
| shown in Fig. 11 is plotted in this way, and may be considered to 
sum up generally the results of the experiments. . 
General conclusions.—This kind of bearing is evidently very in- 
| ferior to a cylindrical journal in its power of ment vw weight ; 
| 8009 1b. on 40 square inches, or 751b. per square inch, was as 
much as it would bear safely at the est sport, though it 
| carried 90 1b. per square inch at the lowest. © co-efficient of 


the machine was driven. rried 9 , rest. 0 
but small in each individual experiment, not amounting to more | With a load of 1800 1b. four different speeds—namely, 130, 90, 50, friction is also much bigher than for a cylindrical bearing, and the 
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‘oti ws the law of the friction of solids much more nearly 
friction (ost liguids. All this is doubtless due to the much less 

srfect lubrication applicable to this form of bearing compared 
with a cylindrical one. ‘The co-efficient of friction appears to be 
about the same with the same loads at all speeds, or in other words, 
tu be independent of the speed; but it seems to diminish some- 
what as the load is increased, and may be stated pry as 
1-20th at 151b. per square inch, diminishing to 1-30th at 75 1b. per 
syuare inch, 








THE IRON, CO AND GENERAL TRADES 
OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

TRADE does not improve. Present appearances indicate the pro- 

bability of a very quiet month. It is not easy to account for the 

sudden falling away which has occurred in the market. ; 

On Change in Birmingham een sg-y WI yee ag and in 
Wolverhampton yesterday makers spoke of the difficulty which is 
experienced in getting in orders, and of the unsatisfactory level 
to which prices seem to be rapidly drifting. This last is the result 
of the increased competition amongst makers for the limited busi- 
ness offering. Sheets for galvanising purposes are becoming much 
quieter, in sympathy with other descriptions of iron, and prices 
have got down to £6 2s, 6d. and £6 5s. for doubles, a figure lower 
than that recently accepted for singles. Lattens are £7 2s. 6d. 
and £7 5s. In the galvanised state, sheets of 24 g. are £11 easy, 
Liverpool, for ordinary qualities. 

The severe fall in tin of £74 in two days was much commented 
upon on ‘Change to-day, and everyone was asking what is now to 
be the fate of copper. It is admitted that the copper syndicate 
are much stronger than was the tin trust, but it is felt that the 
break-up of the ring lends additional ee pe to the previously 
entertained opinion that the copper ring will not be able to control 
the market for a space of three years, or “eee like it. 

The bar, hoop, and strip makers are all quieter. Prices are 
easy. Common bars may be had as low as £4 16s, 3d. to £5; and 
yas strip and hoops at as low as £4 17s. 6d. per ton. Merchant 
bars remain at £5 10s., and superior £5 15s, to £6; wide strip, 
which at quarter day was £5 15s., is now abundant at £5 12s, Gd. 
and in some cases £5 10s,; plates for working-up purposes are 
£5 5s, easy; and boiler sorts are £7 to £9 per ton. 

“he worksand business of the Monmoor-lane Iron Company, Willen- 
hall, are to be shortly converted into a private limited liability com- 
pany. The demand for railway wagon plates is so excellent at the 
works of Messrs. T. and C. Wells, Moxley Ironworks, that the old 
side of the works, which has been inoperative for two or three 
years past, is now to be restarted. This is good news, 

The puddlers at the Patent Shaft and Axletree Company’s 
works are this week “at play” in the view of getting an alteration 
of the rules under which they have hitherto been working. They 
contend that having submitted to a drop of 6d. per ton in order to 
bring their wages down to the level of the rest of the country, the 
company ought now to grant them the ‘‘country rules.” With 
such privileges they state that they would be better off by 1s. 2d. 
aday. The dispute is not likely to be of long duration. 

Shropshire wire rod makers—iron and steel—and makers of wire 
cables and wire drawers are experiencing an important demand. 
he Shropshire Iron and Wire Company, Wellington, is better 
employed at date than they have been for five years past. Shrop- 
shire prices of rolled iron rods, No. 5, are £5 10s. to £5 12s. 6d. 
f.o.b., and steel ditto, £6 5s. Hoops the Shropshire Iron and Wire 
Company quote £5 7s, 6d., f.0.b. Liverpool ; and rounds and squares 
for the Indian market, £5 6s. 3d. f.0.b. 

The pig iron trade continues flat, and sales are at a discount. 
Prices are weak on the basis of last week’s rates. 

Shettield steel makers are making some fair sales into this dis- 
trict, notwithstanding the competition of other younger steel-pro- 
ducing centres. Representatives of Sheffield houses report their 
principals with plenty of orders, and state that trade has not been 
so good for a long time. Large orders, they report, are being 
filed from South America. Billets and other partly-tinished pro- 
ducts of Bessemer steel are going to America in some quantities, 
together with other raw materials for Bessemer steel making in the 
States. Billets for the American market of din. to Sin. square are 
about £5 per ton, f.o.b, Bessemer plating bars delivered into this 
district from Sheffield are £5 10s., compared with £5 5s., the 
figure asked by Welsh makers, while superior qualities from 
Shettield are £7 to £9. Swedish Bessemer bars for plating pur- 
— are £12 10s., and cast steel from £21 to £50, according to 
grade. 

There is important steel and iron news from North Staffordshire. 
The new steel works of the Shelton Bar Iron Company, Hanley, are 
now almost ready for actual working. They are the most exten- 
sive steel works in Staffordshire, and will, it is reported, have a 
capacity approaching 4000 tons per week. Earl Granville is the 
chief proprietor, A company has, it is stated, also been formed 
with £100,000 ry wen for re-starting the Clough Hall Ironworks, 
Kidsgrove, which have been idle for three years. 

The constructive engineers and bridge builders of the Birming- 
ham district have as a whole more work in hand than they have 
had for several months past. Several important foreign contracts 
are — execution. Heavy ironfoundry is in fairly satisfactory 
request. 

The East India Railway Company is just now in the market for 
steel underframes, and steel and ironwork for underframes, and 
bodies of wagons, 

‘The machinery making establishments of Birmingham and 
Wolverhampton occupy a fairly prosperous position. Pumping 
machinery is in good request, as times go, on export account, and 
there is a brisk home call for hydraulic mechanism. 

In the nat and bolt trade there is considerable business stirring. 
Work now in hand includes some good Indian and other foreign 
railway contracts, Competition is still very keen, and prices are 
lower than ever, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


_ Manchester.— Business in the iron trade of this district drags on 
in a dull, depressed manner, and there is a general absence of 
firmness in prices, which tends to check buying beyond absolute 
immediate wants. The market shows no response whatever to the 
increased industrial activity which is reported in most branches of 
the engineering trade, and this renders the present weak and in- 
animate condition of business all the more unsatisfactory. The per- 
sistent downward movement in warrants, both at Glasgow and 
Middlesbrough, no doubt contributes very largely to the depression 
which characterises the market here, and encourages buyers who 
are in a position to wait to hold back as long as possible in the 
hope of prices being still more in their favour, although Scotch 
warrants have now touched a lower point than has been known for 
Some time past. Another unsatisfactory element in the market has 
been the sudden collapse in the price of tin, which has a disturbing 
effect on business beyond the purely speculative operations which 
have recently been carried on in metals, and tends to intensify the 
unsettled tone which prevails so generally. Makers’ quotations for 


trade resulting from the proposed revision of the American tariff 
is, however, being looked forward to, but there are too many ele- 
ments of uncertainty in connection with this matter to justify any 
very confident anticipations at present. It is very doubtful how 
far the proposed revision may be carried out, and also when the 
revised tariffs, if any, will be put in force. One of the most 
important proposed revisions of the tariff is with reference to 
hoops for cotton ties, in which there is a very. large business done 
in this district, and of which between 20,000 and 30,000 tons are 
annually shipped from England to the United States. The 
American orders for this class of finished iron are usually given 
out about this time of the year, and one or two transactions are 
already reported which would be speedily followed by a very large 
weight of buying if American buyers had any definite information 
as to the course of action which is likely to be taken with regard 
to the tariff on this description of goods, The effect of a revision 
of the American tariff would, however, not be confined simply to 
finished iron, but in all probability would lead to considerable 
speculative handling of Scotch warrants, which would tend also to 
stiffen the pig iron trade ; so that altogether this question of the 
United States tariff is an important feature for consideration in 
the immediate future. 

There was about an average attendance at the Manchester iron 
market on Tuesday, but only a very small weight of business doing, 
and a weaker tone in prices generally. In pig iron a few trans- 
actions were reported in some of the low-priced district brands, 
chiefly in Lincolnshire forge, which was obtainable at about 

js, 3d., less 24, delivered equal to Manchester, with foundry 
qualities quoted at about 9d. to 1s, per ton more. For local brands 
makers still quote about 39s. 6d. to 40s. for forge and foundry, and 
for Derbyshire foundry 41s. 6d. remains the average quotation, 
less 24, delivered equal to Manchester; but these figures are prac- 
tically out of the market, and only obtainable on occasional special 
sales to regular customers. Outside brands are rather easier, good 
foundry Middlesbrough being obtainable at about 40s, 4d. net cash, 
delivered equal to Manchester, with makers of Scotch iron in some 
instances prepared to take 6d. under last week's rates. 

For hematites there was only a very limited inquiry; 52s. and 
52s, 6d., less 24, is still quoted by some makers, but there are 
sellers at 6d. to 1s. below these figures, and 5ls. 6d., less 25, 
delivered in the Manchester district, represents about the full price 
that is being got on transactions of any weight. 

In finished iron there is only a small weight of new business 
coming forward ; £5 per ton is about the average quoted price for 
delivery in the Manchester district, but for good specitications 1s. 
to 1s, 3d. under this would be taken in some instances. Hoops 
are quoted at £5 5s, and sheets at £6 12s. 6d. to £6 15s. per ton, 
delivered. 

In steel plates prices continue to show a weakening tendency. 
Makers are mostly fully engaged with deliveries on account of pre- 
sent contracts, and for anything like prompt delivery are not dis- 
posed to quote under £8 per ton, but they are getting compara- 
tively very little new business to replace the contracts running out, 
and for forward delivery they are disposed to entertain offers at 
under current rates, whilst merchants are underselling freely, and 
are prepared to take £7 15s, to £7 17s. 6d. per ton, delivered in 
this district, 

A fair amount of activity is still reported generally throughout 
the engineering branches of industry, stationary engine builders, 
boilermakers, and machinists being in most cases fully “= 
with orders, whilst machine tool makers are moderately well off 
for work ; the only real complaint being that excessively He prices 
have still to be taken, and that the prospects of any appreciable 
improvement in this direction seem to be almost as remote as ever. 
The wages question remains in much the same position as last 
reported ; the trade union organisations still refrain from entering 
upon any general movement for higher wages, and confine them- 
selves to efforts to obtain advances in isolated cases, with the 
result that here and there the men are gradually getting back to 
the rate of wages paid a couple of years back. 

Mr. John H. Widdowson, of Britannia Works, Salford, who was 
for sixteen years manager for the late Sir J. Whitworth, has 
received a bronze medal for his exhibit of screwing tackle at the 
recent Newcastle International Exhibition, which was the only 
award granted for this special class of engineer’s appliances. 

At the meeting of the Manchester Association of Engineers, held 
last Saturday evening, under the presidency of Mr. 8. Dixon, the 
discussion on the subject of technical education, which was 
adjourned at the previous meeting, was resumed and concluded. 
Mr. Boswell, who was the first speaker, urged that every work- 
man should be a perfect master of the branch he was engaged in. 
Now that machinery was so largely used in most ptt ng eed 
workmen, who had hitherto been supreme, were losing ground. 
The time had now undoubtedly arrived when the old rule-of-thumb 
must give way to science, and muscle to brain. Mr, Nasmith said 
that the great difficulty every educational reformer had to contend 
with was that a number of children had to be dealt with, the bent 
of whose minds was entirely unknown. He did not believe that 
technical ec ucation would be the ‘‘save-all” some people imagined 
it would be, for English engineers had well taken care of themselves 
up to the present. It was not so much a question of cramming a 
lot of knowledge into children, as of drawing out their capabilities. 
Children must be taught to think. Once that was done a great 
step had been taken in the direction of establishing a more intelli- 
gent race of workmen. He thought the education of a youth should 
include some preliminary knowledge of political economy, which 
would prove very useful. If a lad were going to be an engineer, he 
should learn mechanical drawing; but it was plain that if he were 
destined to become a chemist, it would be entirely useless to him. 
He thought a good deal of nonsense was talked about technical 
education. All that it would do would be that it would stimulate 
more intelligent work amongst the class with whom they had to 
deal. Mr. Hans Rehold remarked that it was absolutely necessary 
to go on the lines of having technical education for workmen, for 
foremen, and for managers and designers. There must be a dis- 
tinct division into these three classes. Mr. Danie!s said the sub- 
jects set forth by the president at the opening of the discussion were 
excellent, and only required sub-dividing to suit the various divi- 
sions of labour. He believed that if at evening classes a certain 
amount of time were set apart for discussion, much good would 
result, A knowledge of French, German, and Spanish was, in his 
opinion, necessary. Mr, Ashbury believed this was a most impor- 
tant question for all interested in the future welfare of this country. 
It seemed to him that they must go on the line of developing the 
demand from the inside, and if a lad knew nothing he should be 
encouraged to ask questions, If they were to do any good in the 
training of their young men in the future, they must lay down some 
system of education which would do away with cramming. 

here was no doubt that if they were to maintain their 
supremacy they must divide their work into a greater variety 
of pe: = departments than at present. The president, in 
replying on the discussion, said that technical education would 
not make a man do more work than at present, but it would lead 
him to do it more intelligently. There were a large number of 
men who could do almost anything if they were told exactly what 
to do, but what was wanted was the power to think. He did not 
agree that the subject should be divided into three stages; it should 
be the same for all desiring to study. In the first place, they could 
not tell whether a lad was ever likely to be made a foreman, 
M s and foremen should be men who had risen from the 





Pig iron do not follow to any bey J 5 een extent the down- 
ward movement in warrants, but for the most part they are only 
very nominal, and there is a good deal of underquoting to secure 
orders ; while there is a very general disposition toentertain offers 
a under-current rates. ematites are also weak, and can be 
ught at considerably below the list prices quoted by makers. 
on manufactured iron, makers are still kept fairly occupied with 
contracts they have on their books, but to replace these as 
they run out buyers bave to be met with some concession on late 
quoted rates, and the general tone is easier. A possible revival of 





ranks. He could not agree, either, with the idea of teaching 
bandicrafts; they should give more attention to pure science, He 
concluded by moving the following resolution :—‘‘ That this meot- 
ing hereby resolves to appoint a committee of seven members, with 
wer to add to their number, to draw up a syllabus of the dif- 
erent branches of study for youths engaged in engineering work- 
shops, indicating at the same time the relative importance of those 
branches of study bearing on the different branches of engincering ; 
and tbat such syllabus be published under the authority of the 
Association at a nominal price.” This was agreed to unanimously, 





the committee being formed of the 
Messrs. Daniels, Cryer, Jenkins, 
T. Ashbury, C.E. 

In the coal trade the business doing generally continues steady, 
and with the exception of some slight slackening off in the demand 
for the medium and lower qualities of house fire coals, the month 
has opened without any very material change. _ Pits are still kept 
on practically full time, and the demand continues sufficient to 
take away the whole of the present output, so that up to the pre- 
sent there has been very little putting into stock. The better 
qualities of house fire coal are stil in active demand, and colliery 
Le eg ery have quite as many orders on hand as they can deal 
with; but second qualities and inferior descriptions, as already 
pointed out, are beginning to hang somewhat upon the market, 
and in these there is a slight weakening in prices, although it is 
exceptional where there is any actually announced reduction. 
Best coals remain firm at 9s. per ton at the pit mouth, second 
qualities are still quoted at 7s. to 7s. 6d., and common house fire 
coals at 5s. 6d. to 6s.; but in the two Jast-named descriptions the 
tendency is to recede to the lower figures, Common round coals 
for iron making and general manufacturing purposes are in 
moderate demand, but with the smaller requirements for common 
house consumption, supplies are rather more plentiful in the 
market; the shipping trade, however, continues fairly active, and 
helps to take away any surplus output, so that there is no appreci- 
ably increased actual pressure to sell, and prices remain at about 
5s. to 5s. 6d. at the pit mouth, with 6s. 9d. to 7s. per ton being 
still readily got for good qualities of steam coal delivered at the 
High Level, Liverpool, or the Garston Docks. A generally good 
demand is still being kept up for engine classes of fuel, especially 
the better sorts, and it is only inferior descriptions that are at all 
difficult to move. At the pit mouth burgy remains at 4s. 3d. to 
4s, 9d., and slack ranges from 2s. 6d. per ton for the common sorts, 
up to 3s. 6d. and 4s. for the best qualities at the pit. 

Barrow.—The chief feature to note in the trade of the district 
this week is the anticipated near approach of activity in the ship- 
building trade. Rumour has been ae for some time as to the 
negotiations in progress for the acceptance of very large contracts, 
and although nothing is officially stated, it is an open secret that 
within a comparatively short time there will be a great revival in 
shipbuilding and engineering. This will be welcomed from two 

ints of view—in the first place, for a few years past these have 

en the most inactive branches of local trade, and in the second 
place, because increased activity in shipbuilding and engineering 
will also lead to a great improvement and development in the local 
steeltrades. Anincrease in the output of Siemens-Martin’s steel has 
already been arranged for, and will soon take effect. Local orders 
for steel shipbuilding material are likely in themselves to be suffi- 
ciently large to justify the arrangements which have been made 
for doubling the output of this class of steel, from 500 to 1000 tons a 
week, In the course of a few days it is expected the character and 
magnitude of the pending new contracts will be public property. 
In the iron and steel trades there is not quite so brisk a tone this 
week, Pig iron is in less request, and orders are not placed 
amp Fy either for prompt or forward delivery. Users are well 

ught forward, and makers have orders in hand which at the 
present rate of output will furnish them with employment 
for a greater part of the season; in fact, in some cases 
makers will need but few orders this year to supplement those 
already in hand. Prices have declined to 42s. rh per ton net, 
f.o.b., for parcels of Bessemer iron ore, mixed numbers, and 
41s. 6d. for forge and foundry qualities, No. 3. There isa good 
demand for steel, and makers are busy in every branch of their 
trade, It is noticeable that the output of pig iron has been steadily 
maintained for several weeks at a very high average; indeed the 
make of rails is far above that of any period, and makers are fully 
sold forward for months. Prices, however, are a shade easier, 
and heavy sections of rails are quoted at £3 17s. 6d. per ton net, 
f.o.b. Very largeorders have been placed at local works for plates and 
angles for shipbuilding purposes; the price for the former is £6 lds. 
per ton and the latter £6 per ton net, f.o.b. Iron ore is steady at 
from 8s, 6d. to 11s. 6d. per ton net at mines. A company has been 
floated to carry petroleum in bulk from Batoum to Barrow by 
means of two steamers to carry 3500 tons each, which are now 
being built by Sir William Armstrong, Mitchell, and Company on 
the Tyne. Large storage accommodation will be forthwith pro- 
vided in the docks at Barrow for the oil, which will be pumped 
direct from the steamers. Other schemes are in progress for the 
development of the industry and commerce of Barrow, which are 
likely soon to be fully realised. 


resident, Mr. S. Dixon, and 
swell, John Craven, and 








THE NORTH OF ENGLAND. 
(From our own C 

THE Cleveland pig iron trade is still in a lifeless condition so 
far as new business is concerned, notwithstanding the continuance 
of increasing shipments and of decreasing stocks. This state of 
things is said be he due to want of confidence at Glasgow, where 
the stocks, which havealready reached to nearly a million tons, are 
still increasing daily. At the market held at Middlesbrough on 
Tuesday last very little iron was sold, even though prices were 3d. 

r ton below what they were last week. For prompt delivery 
No. 3 g.m.b. was offered by merchants at 31s, 6d. per ton, and 
some weak holders were prepared to accept a trifle less. Makers 
are not pressing for orders at present, and their quotations remain 
firm at 32s. There are no inquiries of any moment for forward 
delivery ; forge iron has been offered by some sellers at 30s. 9d., 
but the demand has slackened, and it is not easy for them to get 
more than 30s. 6d. 

Stevenson, Jacques and Co.’s current quotations :—‘‘ Acklam 
Hematite,” Mixed Nos., 45s. per ton; ‘* Acklam Yorkshire,” Cleve- 
land, No. 3, 35s. ; ‘‘Acklam Basic,” 35s. ; refined iron, hematite 
and Cleveland, 65s. to 55s. ; Chilling Iron, 55s. to 60s., net cash 
at furnaces, 

But little is being done in warrants, and it is somewhat difficult 
to arrive at their precise value. At Glasgow, on Tuesday last, 
buyers offered at 31s. 3d. per ton, but sellers held out for more. 

The quantity of pig iron in Messrs, Connal and Co.’s Middles- 
brough store had fallen by Monday last to 308,160 tons, represent- 
ing a decrease of 2418 tons for the week. 

Shipments of pig iron from the Tees wharves were exceedingly 
good last month. The total reached was 90,641 tons, the leading 
items being as follows:--To Scotland, 26,217 tons; to Germany, 
22,536 tons; to Holland, 10,383 tons; to Sweden, 6183 tons; to 
France, 4950 tons; to Belgium, 4760 tons; to the United States, 
8150 tons; and to Portugal, 2000 tons. The weight of manufac- 
tured iron and steel exported was 43,209 tons, of which 14,948 tons 
went to India, 3950 tons to Egypt, 3779 tons to Australia, and 
2459 tons to Japan. 

Finished iron and steel manufacturers, although they have 
reduced their quotations, are not booking many orders at present. 
Iron ship plates, and common bars are offered at £4 15s. per ton, 
and anglesat £4 10s. Steel plates are now £6 12s. 6d. and angles 
£5 17s. 6d. All free on trucks at makers’ works, less 2} per cent. 
discount. 

The accountants to the Durham Coalowners’ and Miners’ Associa- 
tion, have just issued their certificate for the quarter ending March 
31st. It declares the average net selling price of coal to have 
been 4s. 4°69d. during the period named. Wages will be reduced 
by 1} per cent. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


MarTERIAL for railway companie$is as freely ordered as ever. 
The Argentine Republic competes with India in the jmportance of 
its tequirements. Messrs. Harrison and Camm, of Rotherham 
bave booked an order for 2000 ag of wheels and axles for the 
Central Argentine Railway, the tires for which have been divided 
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among local houses. Messrs. Brown, Marshall, and Co., Birming- 
ham, have received a heavy order for rolling stock from the 
Northern Argentine Railway ; the Lancaster Wagon company is 
making the wheels and axles for this lot, while Messrs. John 
Brown and Co., of the Atlas Works, have taken the order for one- 
half the tires required for this contract. Messrs. Craven Brothers, 
and Co., of the Darnall Carriage and Wagon Works, Sheffield, 
have also been fortunate enough to book some very heavy orders 
both on home and foreign account. For India some good orders 
in bearing and spiral springs are expected to be placed shortly. 
The Great Indian Peninsula Railway is among the chief customers. 

Our trade with the United States, as disclosed by the official 
returns from the Sheftield Consulate, showed a serious decline. 
The value for the first three months of 1888 is only £156,699, as 
compared with £205,787 for the corresponding quarter of 1887. 
This is a drop of £49,088. Steel was exported to the value of 
£82,331, and cutlery was sent to the States to the amount of 
£43,237. Steel has increased, as compared with the first three 
months of 1887, by £9434, and cutlery by £1530. 

As I anticipated, Hadfield’s Steel Foundry Company has been 
promptly subscribed for. Indeed, the amount available for general 
subscription was applied for twice over the first day, and the list 
had to be closed several days earlier thanannounced. The directors 
met on Wednesday, May 2nd, when the allotment was made. The 
issue was 7700 shares, i.¢c., £77,000. Of this sum only £22,000 
was available to the public, and the applications amounted to 
£110,000, so that the larger number had to be declined. On the 
table in the board-room was a Hadfield armour-piercing projectile 
—a 6in. sheli weighing 1001b. It had within the last fortnight 
been tested at Shoeburyness, and successfully penetrated a Qin. 
compound plate of the latest and most improved Sheffield manu- 
facture. The projectile was so little injured that it might have 
been fired over again. The base plug was absolutely unaffected, 
and could be unscrewed with as great ease as before firing. 

The trade with South Africa is going up, to use a phrase once 
famous, ‘‘ by leaps and bounds.” This is particularly satisfactory 
to Sheffield, for several of our tirms had despaired of the Cape and 
South Africa ever again being fruitful fields of enterprise, so much 
so that they withdrew their agents and closed their branches. They 
are now being re-opened, and a capital business is doing in most 
of the goods which Sheffield produces—disintegrating and _pul- 
verising appliances, ore crushers, sheep shears, edge tools, cutlery, 
picks, spades, shovels, hatchets, hammers, chisels, Kc. For dif- 
ferent classes of railway material there is also a good demand, 
though railway enterprise is too slow for the eager rush associated 
with gold and diamonds. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a want of animation in the Glasgow pig iron 
market this week, and the prices have been tending downwards, 
The quotations of Scotch warrants have, indeed, been slightly 
under the lowest point that they touched during the whole of last 
year, and at the moment there does not appear to be any feature 
in the trade of sufficient importance to induce a movement in 
prices. At the same time, there is an improvement in the shipping 
department of the trade, the iron coming direct from the iron- 
works, and not out of store. The past week’s shipments amounted 
to 9224 tons, as compared with 9709 in the same week of 1886. 
They included 1085 tons to Canada, 1150 to the United States, 500 
to China, 355 to Australia, 270 to Italy, and 248 to India; while 
the quantity sent coastwise was 4663 tons, against 3374 in the 
corresponding week. Considerable additions are being made daily 
to the stock in Glasgow warrant stores, which now amount in the 
aggregate to 975,726 tons, against 867,240 twelve months ago. 
There is no change in the amount of the production. 

The current values of Scotch makers’ pigs are as follows :—Gart- 
sherrie, f.o.b. at Glasgow, No. 1, 45s.; No. 3, 41s. 9d.; Colt- 
ness, 48s. and 42s. 6d.; Langloan, 45s. 6d. and 42s. 3d.; Summerlee, 
47s. 6d. and 42s. 6d.; Calder, 47s. and 40s. 6d.; Carnbroe. 
40s. 6d. and 38s. 6d.; Clyde, 44s. and 40s.; Monkland, 
4ls. and 38s. 3d.; Govan, at Broomielaw, 40s. and 38s. 3d.; 
Shotts, at Leith, 45s. 9d. and 43s.; Carron, at Grangemouth, 50s. 
and 43s.; Glengarnock, at Ardrossan, 44s. and 40s.; Eglinton, 39s. 
and 37s. 3d.; Dalmellington, 40s. and 38s. 6d. 

The demand for Cleveland pig iron in Scotland is fair ; but stocks 
have lately been drawn upon to a considerable extent, and the 
arrivals are below the average of recent years. The inquiry for 
Cumberland hematite is also unimportant, and the prices of both 
Cleveland and Cumberland warrants are declining. 

There is a continuance of activity in the malleable iron trade 
ot the West of Scotland. Makers a-e still busy with orders placed 
some time ago, and they are now a little more hopeful as to the 
future. There is a good business in unbranded iron for India, but 
manufacturers find the freights a considerable burden in carrying 
on this department of their business. The steamship companies 
trading with India are in combination, and they have a certain 
arranged tariff upon which they decline to allow any reduction. 
In the steel trade there is also a continuance of activity, and the 
prices are without change. 

Much interest is taken here in the Bill now passing though Par- 
liament to authorise the construction of additional railways in 
India, as Glasgow generally supplies not only the locomotives, but 
a large part of the rolling stock and general equipment of the 
Indian lines. 

Notwithstanding a scarcity of vessels in the Clyde owing to the 
higher freights current at Cardiff, there has been an unusually 
large business in the shipping department of the coal trade. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE meeting of the Swansea Exchange on Tuesday was awaited 
with great impatience, the sudden collapse of the tin ring having 
occurred in a most unexpected manner. That it would take place 
was well known, but no one thought of a drop from £166 to 
£91—the present quotation for tin. It has been the uncer- 
tainty about tin that has kept tin-plate makers from doing much 
forward business, and so the blow has not been a severe one. 
The feeling on ‘Change this week was one of satisfaction, and as 
soon as the American tariff difficulty is settled a steady, fair trade 
is confidently anticipated, Buyers are likely to press for reduc- 
tions. At present quotations remain, and must, seeing that block 
tin at high price is still in stock to a considerable figure, cautious 
as makers have been. Prices this week are—coke tins, 12s. 9d. to 

3s. 3d.; Bessemer steel cokes, 13s. to 13s. 3d.; Siemens up to 
13s. 6d. These prices may be taken as the lowest ruling; best 
brands secure a shade more. Tin-plate blooms are quoted at 
£4 5s.; bars, £4 15s. Siemens bars, which find favour in many 
places, are at £5 2s. 6d. 

The works at Cyfarthfa continue exceptionally busy, and in the 
requirements of tin-plate workers are actively employed. I hear 
that great as the make is, and skilful as the manager has shown 
himself to be in the quantity and quality turned out, he has been 
obliged to get supplies of pig from other works. This is only tem- 
porary, as the new furnace will be ready in another week or two. 
Cyfarthfa has now realised the benefit of the Evance copper coke 
ovens, and has been enabled to supply its own large requirements 
without buying, but the starting of the new furnace may be ex- 
pected to necessitate consignments from the Rhondda again. 

The Forest works are going along well, though within the last 
day or two some partial stoppage has taken place in the modifica- 
tions of the lower works, and hands have been discharged pending 
a settlement with owners of land. 

Dowlais, Tredegar, Rhymney, and Blaenavon are wonderfully 


brisk, and the tone of the steel trade is healthy, the drawback 
being in the existing prices, which are regarded as too low. Barrow 
is now quoting £3 18s. 6d. for steel rails; Wales has moditied its 
figures from £3 17s. 6d. to £4 2s, 6d. for heavy rails; and from 
£4 12s, 6d. to £5 2s. 6d. for lighter. 

Most of the works are getting in large consignments of foreign 
ore. The best rail export of the week has been from Newport to 
Albany 2398 tons of rails, with a quantity of bolts and nuts. The 
total steel exports from Cardiff last week were 1290. Welsh bars 
are quoted at £4 12s. 6d. to £4 lds.; sheets, £6 15s. to £7 at 
works. Pig, Cwmavon, 48s.; Swansea, 48s.; Forest, 4¥s, 3d. 

A fair week's coal trade has been totalled up at all ports, Cardiff 
sending over 184,000 tons. Prices are firm, with a decided ten- 
dency upwards. In some cases 3d, per ton advance has been 
obtained. Even house coal, which I reported last week as being in 
little demand, is looking up, and quotations are firm, though for 
forward contracts 3d. per ton decline has occurred in a few cases, 
Small steam and small house coal are firm. Patent fuel is not in 
good demand, and Cardiff particularly is shipping but little. 

Several disputes have taken place of late in the coaltield. At 
the Easton pit of the Ocean Company a timbering dispute at one 
time threatened awkwardly, but I am glad to report that, thanks 
to the concessions of Mr. Jenkins, an amicable settlement has been 
arrived at this week. 

The difference at the new colliery, the Albion, is not yet ad- 
justed. It has been left for arbitration, and until thoroughly 
decided by the arbitrators that the seam of coal in work is the 6ft. 
or the 4ft. no settlement is likely. The men, numbering 600, were 
still out when my despatch left. Mr. Beith has yet to give his 
opinion. Mr. Galloway considers it the Aberdare 4ft. 

Messrs. Barnes, Guthrie, and Co., of Cardiff, are about putting 
a new steam tug into active service. It is a powerful vessel built 
by McKnight and Co., Ayr, and will coal for twenty days’ steam- 
ing. The cylinders are 29in. and 58in. respectively, with 36in. 
stroke, and the boilers have a working pressure of 80]b. The 
vessel is to have a Board of Trade certiticate for carrying pas- 
sengers, a thing done pretty freely along the Welsh coast in the 
‘* season.” 

Ihave lately noted large outputs, immense trains on the lines, 
great steamships, and quick despatches, all tending to complete 
the total export of 10,000,000 tons per annum from one part of the 
coal-tield alone. 

A correspondent calls my attention to the fact that the fore- 
shore at Cardiff and at Swansea is rising, consequent, as he thinks, 
upon the subtraction of so many million tons per annum from the 
district. I give his suggestion, and leave it to the discussion of 
philosophers, 

Another quick despatch is to be recorded from Cardiff. The 
Cambria discharged a general cargo of 3900 tons in twelve running 
hours. This is stated to be the best on record for any port in the 
Bristol Channel. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 
A REPORT that the rail combination had come to an end, which 


was, however, later on not confirmed, and which at first caused a | 
little uneasiness respecting the then probable fate of the other con- | 


ventions, has now passed over without having in any way 
weakened the iron trade of the country; and now that the end of 
the floods in the eastern portion of the Empire has arrived, the 
condition of the markets has become onceagain normal, which means 
quiet and steadiness with firmness, in isolated cases improvement, 
and hopeful prospects all round of their future development. The 
reports from Silesia continue very favourable. Pig iron is well 
called for, and the better sorts have a tendency to rise in price, 
best sorts of foundry being noted up to M. 60 p.t., while common 
forge is 50. The rolling mills have received a fresh accession of 
orders, much of which is for part manufacture, and they are quite 
fully occupied. The constructive works and foundries are very 
well employed. The difficulties of export to Russia are now so 
great that it is reduced to something merely nominal. The prices 
remain for merchant bars M. 140 to 142°50, where no competition 
intervenes ; sectional sorts, 155; iron plates, 160 to 165 p.t. The 
steel works are well engaged on bars and plates. In Rheinland- 
Westphalia the mines in the Siegerland and Nassau continue in full 
output ; roasted steel stone has been able to keep its price for the last 
few weeks, while other sorts have lost a trifle; but whatever the 
prices, they are held to firmly; they vary from M. 9°40 for raw to 
13°50 for calcined ores. The Luxemburg minettes are in much 
request for export over the frontier, and are dearer in consequence, 
rising to M, 3°24 p.t. on trucks at mines. A good deal of iron ore 
is now going to the Belgian furnaces from the Upper Moselle. The 
opinion is unanimous that there is more life in the pig iron trade 
than has been remarked of late. Spiegel is still quiet, but Ameri- 
can buyers have once more appeared upon the market, which 
augurs well for an increase of sales shortly. The 14 to 16 p.c. 
grade costs M. 63°00, and the lowest of 8 to 10 p.c. Mn. 56, on trucks 
at works in the Siegerland. Forge is also emerging out of its late 
quiescent condition, for there is every appearance that both cokes, 
ores, and all other raw materials are confirmed in their present 
prices for a time to come, and consequently buyers think it 
advisable to hold back no longer, and a few transactions in this 
sort have lately taken place at full convention notations; and for 
the present the convention has no need to retire from its present 
firm position, as mines and furnaces have sale for a full output, 
and cokes are not likely yet awhile to fall. The present price is 
M. 50 to 52 p.t. for superior brands, while Luxemburg commands 
38°60 to 39 at works. Foundry pig as well is in a little brisker 
demand, though neither in it, nor those of other sorts, is 
there any change to note in prices; No. 1 costs 57 to 58; 
No. 2, 54 to 55; No. 3, 51 to 52; basic finds ready sale at 
the firm price of 45 to 46; and German Bessemer at 54 
to 55. Since the middle of last year pig iron has advanced 
M. 10 p.t. Stocks have diminished considerably during the month 
of March. The total production of that month, inclusive of Lux- 
emburg, was 359,772 t., of which forge and spiegel formed 176,618, 
Bessemer 34,781, basic 104,592, and foundry pig 43,781. In March, 
1887, the output was 315,713. Total from January Ist to March 
31st this year 1,045,575 t., against 885,818 t. last year. The 
malleable iron trade is not particularly flourishing. Specifications 
come in too slewly to the covenanted works, though the inland 
demand is a trifle brisker; but this may perhaps be accounted for 
by the non-covenanted works being flooded with orders, For 
abroad the trade is not worth speaking about, and at present 
prices of raw materials only the works with coal mines an1 blast 
furnaces could participate in it with profit, which, under any cir- 
cumstances, could not be great in competition with England and 
Belgium. Those works without blast furnaces which belong to the 
convention have found out that their position in it is but a poor 
one, so some of those which can afford it are debating about the 
necessity of adding blast furnaces to their present plant. The 
rolling mills have all work enough to go on with for a time, and as 
spring orders are beginning to come forward the masters still look 
the future in the face with confidence, though at current 
prices the profits are but meagre. The girder and sectional iron 
rolling mills have sufficient orders on the books, but of late the 
trade in these sorts has been rather quiet. There is no change in 
the condition of the hoop iron trade. Plates continue in good 
demand. The combined mills produced during March 10,570 tons 
of plates, and fresh orders have come in since for 10,661 tons. 
The sheet mills complain very much of want of specifications, but 
console themselves with the near prospect of the building season 
and the establishment of a common sales bureau, which was 
debated upon at a meeting last week, the result of which has just 
transpired, namely, that a sales syndicate is to be established to 
come into operation in the course of the month ; all the works 
which formed the old convention, with a number of outsiders now. 





added, composing the new association. The character of the wire- 





rod trade remains unchanged. Inland orders are coming in pretty 
freely, now the old contracts with workers-upare expiring. The stec| 
works are tolerably busy, and with the fresh orders soon coming 
from the State, they will have work into the summer months, The 
machine, boiler, and constructive shops are mostly well filled with 
orders, some of the bridge and roof-buildivg shops working over. 
time. The foundries, though well employed, complain yer 

bitterly at the low prices they are compe led to accept, those for 
gas and water pipes barely covering the cost of production, At 
the Erfurt tendering for steel rails, the lowest offers were M. 114 
and 116 p.t. at works, One English house tendered, but its offer 
would come higher than those of the Westphalian works mentioned, 
Similar results attended the tendering for the Palatinate Railways 
where the lowest offers were M. 115°50 and 115-60 p.t. at works, 
The Cockerill Company has just received the order, following a 
tender, for 13,600 t. of steel rails for the Italian Railway Adminis. 
tration, the prices being 111°75f., 113-75f., and 115f., while those of 
the English tirm were a little higher, and those of the Rhenish 
Steel Company, of Ruhrort, 127-30f. p.t. 

The current list prices of rolled iron and railway materials for 
inland consumption, per ton at works, are:—Good merchant bars 
M. 125 to 127°50; angles, 135 ; hoops, 135 to 137°50 ; steel billets 
135; best boiler plate, 55 m.m. and above 165; Siegen thin sheets 
148 to 150; do, in steel, 150 to 155; heavy steel plates, 135 to 140; 
wire rods in iron, 121; do. in steel, 120; drawn wire in either 
metal, 135 to 145; wire nails, 165; rivets, 175 to 180; light steel 
rails, 115; wheels and axles, complete, 315 to 320 per set. 

The Belgian market has been firm during the week. Forge 
pig iron 1s still scarce, and this enables rolled iron to main 
tain its price, for which a good many orders are being booked, if 
not so many as a short time back, The steel works are not very 
busy, yet basic pig finds ready sale. The constructive works com- 
plain of want of employment and lean prices. Seraing has blown 
out one furnace, so now out of 50 only 31 are in blast ; some are 
being changed from foundry into forge pig. he production of the 
whole in February was 73,370 t.; the importation, 11,954 t.; the 
export, 1944 t.; so there remained for home consumption, 84,880 t, 
Stocks declined 1500 t. 

The French iron market is generally in a satisfactory condition, 
orders coming steadily to the works, sufficient to keep them regu- 
larly employed. The syndicate has fixed the price of railway axles 
for all France at 300f. p.t. The iron trade in Paris is still on an 
unsatisfactory basis, and now the ironmasters of the Nord have 
declared that unless the Paris houses mend their ways and cease 
depressing prices without a cause, they will establish a joint agency 
there and sell them no iron at all, but fight them on their own 
ground, The Paris prices are for merchant iron 140f., and girders 
130f., while at the works in the Nord bars are 135f. to 140f. 
plates 165f. to 170f. p. t. 

It will surprise no one who a time back read the articles on the 
subject in THE ENGINEER, to learn that the Government subsidy of 
4,400,000 marks has not by a very long way covered this year's 
deticit on the running of the Bremen Lloyd's Mail Line to Australia 
and the East, irrespective of the loss of one of the best vessels of 
the fleet. 








LAUNCHES AND TRIAL TRIPS. 


On Saturday afternoon, the 28th ult., Messrs. William Doxford 
and Sons, Pallion, launched the new screw steamer Brenner, for 
Messrs. Cay, Hall, and Co., of South Shields, for the general trades, 
and is entirely of steel, built to Lloyd’s 100 Al class. The principal 
dimensions are :—Length between perpendiculars, 265ft.; breadth, 
37ft.; depth mouided, 18ft. 6in., with cellular bottom fore and aft, 
the vessel carrying 2600 tons on 18ft. The engines are triple 
expansion, three cranks, with all Messrs. Doxford’s latest iniprove- 
ments, the cylinders being 20in., 33in., and 54in. diameter respec- 
tively and the stroke 36in., and they are supplied with high-pres- 
sure steam from exceptionally large boilers. She is fitted with 
McLachlan’s patent steam steering gear, Hastie’s screw gear 
aft, four steam winches by Messrs. Welford Bros., of Pallion, 
patent multitubular donkey boiler, by Messrs. Cochran, of Birken- 
head, and all the most recent improvements for cargo purposes. 
The cabins are most tastefully constructed in teak, oak, and 
mahogany, in the poop aft, and give most comfortable quarters for 
captain and officers. The crew and firemen have exceptionally 
large and comfortable quarters at fore end of the bridge. The 
vessel has been surveyed during construction by Mr. Arthur Cay. 

On Saturday, Messrs. Laird Bros., Birkenhead, launched a new 
screw steamer, the Quito, built for the pacitic S. N. Co., and 
intended for their West Coast trade. The Quito is about 225ft. 
long over all, with 35ft. beam and 22}ft. depth to upper deck, and 
measures about 1270 tons O.M. She is built of steel, with a com- 
plete steel lower deck. She has been designed to carry a large 
cargo, besides having space on main deck for cattle and deck cargo, 
and will be fitted with triple expansion engines of 800 I.H.P., now 
nearly complete on the builders’ premises. There will be accom- 
modation in deck-houses on the upper deck, sumptuously fitted for 
sixty first-class passengers, the staterooms forward, and dining- 
saloon aft, a noticeable feature in the latter being a mosaic floor of 
artistic design, which will be highly decorative, as well as cool and 
pleasant in warm latitudes, The vessel will be lighted throughout 
with the electric light and fitted in every respect asa first-class 
passenger steamer, and will be provided with steam steering and 
anchor gear and all modern appliances. The Quito is the twelfth 
vessel built by Messrs. Laird for the Pacific Steam Navigation 
Company. 

On April 26th Messrs. Cochran and Company, Birkenhead, 
launched from Bidston Wharf a new stcam yacht, the Jeannette, 
of the following dimensions :— Length over all, 117ft.; length on 
water line, 106ft.; beam, 17ft.; depth, 10ft. 8in. She is fitted 
with triple expansion machinery, having cylinders llin, and 17in. 
and 28in, diameter by 20in. stroke. 

The Forges et Chantiers of the Mediterranean are about to 
launch the first-class cruiser Cécille at the Seyne, near Toulon, 
constructed on the plans of M. Lagane, formerly naval engineer, 
director of the shipyards of the Seyne. This vessel is of steel, with 
a double screw, and measures 12250 m. long, by 15°03 m. wide, 
10°69 m. deep. Her displacement is 5776 tons, Her average 
draught of water will then be 603m. The Cécille is protected by 
an armour deck, which protects her two engines, her boilers, 
ammunition, &c. Placed above the water line, this deck descends 
by more than a metre below water at the stem and stern. Above 
this deck astern is a cofferdam, a succession of long compartments 
of steel running from end to end, and full of compressed fibre, 
which are intended to aid in keeping the cruiser afloat, should she 
be struck by projectiles. The propelling machinery consists of 
four vertical cylinder engines linked in couples, and having twin 
screws, which should develope 6900-horse power by natural draught 
and $600-horse power by forced draught. The armament consists 
of six guns of 16 c.m. placed on the main deck, 10 guns of 14 c.m. 
in the battery, four torpedo tubes, and a great number of revolving 
and rapid-firing guns. The Cécille will be — by electricity. 
Her net price, comprising the armament, is 8,220,000f., of which 
2,900,000f. is for the engines and boilers. Ordered at the end of 
1885, this cruiser should be delivered at the Arsenal, Toulon, on 
October 4th next. It will be seen, therefore, that she has taken 
less than three years to construct, a proof that construction can 
be performed as rapidly in France as in England. ‘The bad 
system of working which prevails in French arsenals,” says the 
Moniteur Industriel, ‘‘is Suswerable for the delays which have 
arisen in fitting out the greater part of our war vessels for service. 
The Cécille will steam at 19 knots, and is manned by 486 men. 
This cruiser bears the name of a general officer who distinguished 
himself while in command of a division in the China Seas at the 
close of the monarchy of July. 
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AMERICAN NOTES. 
(From our own Correspondent. ) 
New York, April 17th. 

A presH stimulus has been imparted to rail- 
road construction by the successfu negotiation of 
ponds with American and English capitalists for 
a large mileage. The work to _be done will 
extend 2200 miles, and most of it is in the south- 
west termini, on the Gulf Coast. The territory 
through which _the new roads will sis rich in 
timber and minerals, and in good agricultural 
lands, An English syndicate has about concluded 
an arrangement with the Government of Mexico 
by which a railway across the Isthmus of Tehuan- 
tepec will be completed. Sixty year 5 per cent. 
ponds will be issued, A company has been organ- 
ised, with a capital of 15,000,000 dols., to con- 
struct 700 miles of road, by which a new line will 
be completed between Kansas City and the Gulf, 
over which freight can be delivered in thirty-two 
hours and passengers in twenty-four hours, A 
150-mile road is to be built through Illinois to the 
Ohio River, which will complete the link between 
Chicago and New Orleans, making a new line, A 
new road is to be built between Minnesota and 
Omaha; capital, 8,000,000 dols. The Lackawanna 
system is to be extended westward to the Missis- 
sippi River, and capital is already secured. Great 
activity prevails in machinery establishments, 
locomotive and car works, and in supply houses. 
The demand for mining, mill, and shop machinery 
js taxing the capacity of nearly all the better 
equipped establishments of the country. 

The iron trade remains sluggish in all sections, 
excepting in the Southern States, and in these 
the local demands are increasing as rapidly as 
expanding capacity. No one is purchasing for 
future requirements. Mills are not running to 
full capacity. Furnace production has fallen off 
over 5000 tons per day from the maximum output 
of 1887. Mill production averages about 70 per 
cent. of the average of last year. Prices are weak 
and orders are slow. Furnace companies, east 
and west, contemplate further restriction. Pipe 
mills have capacity to turn out 2500 tons per week 
—all sizes—and are not making over 1200 tons; 
but an improving demand is anticipated. Two 
steel rail orders, aggregating 17,000 tons, have 
been placed in foreign markets. Copper is slowly 
hardening in price under an improving demand 
at home and export orders, The mines are being 
put in the best possible condition. Substitutes 
are being used in many shops for copper, and in 
all greater economy is practised in its use. Light 
spot stocks, in the face of an improving demand 
for tin-plate, advanced prices 24. Steel wire 
rods are selling well at 40 dols.; old rails at 
20°50 dols. for ties; double-heads, 21 dols.; steel 
rails, 31°50 dols, 

The coal trade is dull, on account of the lack of 
confidence among consumers in the ability of the 


syndicate to control production and __ prices. 
Prices, 2°75 dols. for furnace coals. The tariff 


agitation is unsettling consumers’ and manufac- 
turers’ calculations, and both sides are wishing 
all uncertainty were removed. 








NEW COMPANIES. 
Tae following companies bave just been regis- 
tered :— 





Anti-friction Conveyor and Grinding Machinery 
Company, Limited. 

This company was registered on the 2Ist ult., 
with a capital of £10,000, in £1 shares, to acquire 
the business of milling machine merchant carried 
on by Mr. Julius Schlesinger, at 16, Mark-lane. 
The subscribers are ;— 

Shares. 
*J. Schlesinger, 16, Mark-lane .. .. .. .. « 1 
*G. Little, #1, Windsor road, Forest-gate, milling 


engineer Se eT ee ee ee ee ee ee 1 
*Max Schlesinger, 17, Colby-road, Gipsy-hill, 

merchant Mea ae ee ae ee 1 
P. Tichauer, Alleyne-road, West Dulwich, clerk.. 1 


J. R. P. Gurney, 29, St. Martin’s-road, Stockwell, 
Re = ee re 1 
A. Urry, 48, Rex-road, Peckham, clerk.. .. .. 
C. Clark, 233, Mayall-road, 8.E., clerk .. .. .. 1 
The number of directors is not to be less than 
three, nor more than seven; the first three sub- 
scribers are the first directors. Mr. Julius 
on is appointed managing director for 
ife, 





Auxiliary Railways Company, Limited, 


This company was registered on the 20th ult., 
with a capital of £1,000,000, in £10 shares, to 
promote and construct railways, tramways, and 
auxiliary railways in the United Kingdom, India, 
or any foreign country ; also to acquire the rights 
and interest of the promoters or others in the 
Newport-Pagnell ol District Tramways Order, 
1887. The subscribers are:— 


Wen Shares 
W. Kallender, 19, Trigon-road, Clapham, clerk .. 1 
A. A. Bell, 17, Springdale-road, N., clerk .. .. 1 
W. Whittington, 55, Fleming-road, S.E., clerk .. 1 
E. Thompson, 73, Linnell-road, 8.E., clerk... .. 1 
A. E. Seamer, 15. Balcombe-street, N.W., clerk.. 1 
A. Martin, 28, Bellefield-road, Brixton, clerk 1 
H. J. Paxton, 15, Ivydale-road, Nunhead, clerk. 1 
H. Adams, 118, Chatham-street, Uld Kent-road, 

OM aa) edule t ee da, ae, hike “ae 45 ae 

The number of directors is not to be less than 
three, hor more than twenty; the subscribers are 
the first; qualification, £2500 in shares or stock. 
The directors other than the subscribers will be 
entitled to £100 per annum each, and to such 
additional amount as the company in general 
meeting may determine. 


Bostwick Gate and Shutter Company, Limited. 


This company was oper on the 20th ult., 
with a capital of £25,000, in £1 shares, to acquire 
British, colonial, and foreign patent rights granted 
to Walter W. Bostwick, for olding and extension 
steel gates and shutters, The subscribers are :— 


W. R. Adamson, Battle, landed proprietor 
A. Langdale, 8, beauderbqurdens ” Sgt ee ae 
4 M. Macdonald, 95, Harley-street, merchant .. 
ry dD. Lloyd, 7, East India-avenue, shipbroker .. 
* T. Atchinson, C.E., 38, Parliament-street 

; Grove, 15a, South Audley-street, W... ..  .. 
by 3 Bostwick, 73, Queen’ Victoria-street, engi- 


The number of directors is not to be less than 
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three, nor more than seven; the subscribers are 
to nominate the first; qualitication, 500 shares, 
The directors (other than the vendor) will be 
entitled to £400 per annum by way of remunera- 
tion. 





Compressed Air Carpet Cleaning Company, 
imited, 


This company was registered on the 24th ult., 
with a capital of £50,000, in £1 shares, to trade 
as cleaners, dyers, and purifiers of carpets, and to 
acquire an invention relating to improved methods 
therefor. The subscribers are :— 


C. H. Cox, 84, Ridge-road, N., publisher 
F. H. J. Smith, 2%, Hanover-street, Peckham 
H. Kirk, 49, Risinghill-street, N, mechanica 
engineer ar ae oe ae Gt 
F. Brown, 29, Chatham-place, Hackney... .. 
H. G. Middleton, Sunny Bank, South Norwood, 
secretary toacompany .. .. .. «2 «+ o- 
E. W. Powles, 60, Guildford-street, Russell- 
OE io ts Rhea tt) 94 G0 6k he ae 
J. Cartwright, Leyton, Essex .. .. .. «2 «- 
The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification, £250 in shares 
or stock; remuneration, £500 per annum, and a 
further £100 for each 24 per cent. per annum 
dividend in excess of £10 per cent. 


Shares. 


ee ee 


Hadfield’s Steel Foundry Company, Limited. 


This company was registered on the 24th ult., 
with a capital of £110,000, in £10 shares, to 
acquire the Hecla Steel Foundry, Attercliffe, 
Sheffield, and the business carried on there under 
the style of Hadfield’s Steel Foundry Company. 
The subscribers are :— 


Share: 

*R. A. Hadfield, Sheffield, steel manufacturer .. 
*J. Mallaband, Sheffield, engineer .. .. . 
*H. Marsden, Sheffield, paper manufacturer 
Mrs. M. Hadfield, Sheffield, widow.. .. 
Miss F. M. Hadfield, Sheffield .. .. 
H. B. Sandford, Sheffield, solicitor .. 
J. Ellis, Sheffield, clerk .. .. .. 2. cs oe 1 

The subscribers denoted by an asterisk and the 
Hon. George Curzon, of 7, St. James’-place, and 
Mr. B. Freeborrough, of Sheffield, are the first 
directors ; qualification, £500 in shares or stock, 
Mr. R. A. Hadfield is to be managing director, 
whilst holding £10,000 of paid-up ordinary shares 
or stock, 
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Lachman Overseaming Sewing Machine Company, 
imited. 


This company was registered on the 20th ult., 
with a capital of £150,000, in £1 shares, to trade 
as sewing machine manufacturers, mechanical 
engineers, and tool makers. The subscribers 
are :— 

Shares. 
W. H. Melhuish, 3, Ventia-road, N., secretary to 

eS ae ae ene ee 1 
E. Whistler, Roupell Park, 8.W., wine merchant 1 
J. M. Shoosbey, 14, Sandringham-road, N., agent 1 
G. H. Wilson, 23, Lordship-road, N., clerk .. .. 1 
J. B. Reeves, 124, St. George’s-avenue, Tufnell 

Park, chartered accountant .. .. .. .. .. 1 
C Howard, 185, Clapham-road, clerk .. .. .. 1 
H. L. Haywood, 47, Aynlive-road, Kensington, 


CS ae 1 


The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first and act ad interim. After 
allotment the following are to be the directors :— 
Messrs. C. Grey Hill, J. Pearson Cox, John 
Wighman, O. D. Orois, M. Lachman, and Arthur 
Strauss; qualification, 500 shares, After £10 per 
cent, dividend has been declared, the remunera- 
tion of the board is to be at the rate of £300 per 
annum for the chairman, and £150 per annum 
in respect of each other director, 





Patent Cement Company of England, Limited. 


This company was registered on the 24th ult., 
with a capital of £300,000, in £5 shares, to acquire 
from the Improved Cement Company, Limited, 
inventions for improvements in cement, protected 
by letters patent No. 152, of 1883, and No, 8153, 
of 1885. ‘he subscribers are :— 


J. T. North, Eltham, Kent.. .. .. «2 os 

A. T. Westenholz, 40, Great Tower-street, mer- 
WS iar he sal ge ga. “aey) rae 

J.J. Smith. Eltham, ironmaster 

C. Shield, 8, Gracechurch-street .. .. .. 

J. Edwards, 15, Holborn Viaduct, accountant 

8. G. Coles, 3, Gracechurch-street, book-keeper .. 

H.S Madgley, Sidcup, accountant.. .. .. 

G. D. Woodward, Clarendon Liouse, Putney 


Registered without special articles. 


Shares. 
3 
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Patent Lath, Splint, and Match Company, 
Limited. 


This company was registered on the 20th ult., 
with a capital of £10,000, in £1 shares, to pur- 
chase from Mr. William Ellis two severa) inven- 
tions, entitled ‘Improvements in machinery for 
rending laths and cutting veneers,” and ‘Im- 
provements in machinery for cutting wood for 
splints and matches.” The subscribers are :— 

Shares. 
William Ellis, 101, Crofton-road, Camberwell, 
engineer Te oer ae ee Ce ee ee ee 

. A. Ellis, 101, Crofton road, Camberwell, 
ES 56> Gh en ad “ne. ab 08 ae 46 
A. Klugh, 3, Newgate-street, accountant .. .. 1 
H. 8. Simmons, 32, Poultry, solicitor .. ..) .. 

T. G. Helmore, 53, Gloucester-road, N.W., sur- 

MN ya ah eet ae ae hee eee ak 
H. > 6, Foulden-road, Stoke Newington, 

cler ee oe or oe o. oe .- oe oe o- 

H. 8. Johns, 2, Austin Friars, solicitor.. ..  .. 1 








SoutH KENSINGTON MusEUM.—Visitors during 
the week ending April 28th, 1888 :—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. 
to 10 p.m.: Museum, 9460; mercantile marine, 
Indian section, and other collections, 4511. 
On Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. to 6 p.m.: Museum, 1583, 
Mercantile marine, Indian section, and other 
collections, free, 3685. Total, 19,239. Average 
of corresponding week in former years, 17,573. 
Total from the opening of the Museum, 
26,444,008. 





THE PATENT JOURNAL. 
Condensed from the st the Commissioners of 


Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


20th April, 1888, 


5865. Lanpino Nets for Fisnine, P. Gye, London. 

5866. Powper for CLEANING and Po.isuino Parte, 8. 
J. Payne, West Thurrock. 

5867. ATTacHinc Rocket-sticks to Rockets, G. J. 
Mayer, South Norwood. 

5868. VELOCIPEDE SADDLES, J. B. Brooks, Birmingham. 

5869. PHotocrapHic Cameras, J. Harmer, Wick. 

5870. Evectric Batrertes, R. Rauschke, Halifax. 

5871. Frac Dritis, H. Hughes, Tottenham. 

5872. Moror Enotes, W. P. Theerman, Manchester. 

5873. Carnk1aAGE Winpows, F. and C. Forder, London. 

5874. Automatic Corp Hotper, J Gilbert, London. 

5875. SecTionaL Revotvine Brusa, J. G. Cochrane, 
Chester. 

5876. Toots for Prerartinc DoweL and TENON 
Sockets, J. Hugel, Halifax. 

5877. Formino Guuuies, &c., W. Oates, Halifax. 

5878. Perruminc Paint EnaMELs, The Belfast Paint 
and Colour Manufacturing Company, Mount- 
pottinger. 

5879. Curtain Hooks, A. Burr, Glasgow. 

5880. InpIcaTING SPEED of Enornes, M. G. Kelso and 
R. Hill, Glasgow. 

5881. Cement, A. McAra, Glasgow. 

5882. Automatic Lertinc-orr and Takinc-uPp MoTION 
for Looms, J. Stanley and J. Vickerman, Leeds. 

5883. Twistinc or DouBLING YARNs or THReEaDs, E. R. 
Merrall, Keighley. 

5884. Frames for Hor Bens, F. Bosshardt.—(C. 
Vayriot avd EB. Farny. Fiance.) 

5885. REGULATING WaTER from FLusHiNG CisTERNS, T. 
Buchan and D. Miller, Edinburgh. 

5886. Lamp Cuimneys, G. V. Morawetz, Glasgow. 

5887, Sewinc Macuines, J. Poyser, London. 

5888. SuspenpinG Hats, &c., W. Wass, London. 

5889. Pepaus for Cycies, W. Travers, London. 

5890. Steam Enoines, F. P. Hawkins, London. 

5891. — Tap Hoes of Casks, &c., J. Harrison, 

ndon. 

5892. Sewinc Macuings, F, W. Miller, Liverpool. 

5893. CoverinG Composition for Protectina Surps' 
Borrtoms, R. J. Paris, Liverpool. 

5894, Cuarrs, &c., A. Gilmour, Liverpool. 

5895. Harmoniums, &c., J. Robinson, Liverpool. 

5896. Drawinc THreaps or YARN from Woven 
CriotH, M. Mouradian, Manchester. 

5897. Hotpinc SMALL Parce ts, E. Nixon, London. 

5808. TELEGRAPH Apparatus, W. Chadburn, Liverpool. 

= — ENGINE-ROOM TELEGRAPHS, W. Chadburn, 

Ave’ . 

5900. ees TeLecrapns, W. Chadburn, Liver- 
pool. 

5901. SeLr-cLosinc Box, J. Kendal, London. 

5902. VeLocipepes, J. 8. Fairfax, London. 

5903. Hanpies for Writinc IstrumMEnNts, A. Nicol, 
London. 

5904. Braces, M. H. Coré, London. 

5905. Protections for CELLAR OpeninGs, T. Lawrie, 
London. 

5906. Key Insurer, R. Manuel, London. 

5907. Lace Trimmincs, 8S. W. Widdowson and §. 
Truman, London. 

5908. Dryinc Apparatus, T. Hill and T. Mayfield, 
London. 

5909. Bive CoLourtnc Matters, C. D. Abel —(The 
Actien Gesellschaft fiir Anilin Fabrikation of Berlin, 
Germany.) 

5910. Azo CoLourinc Matters, C. D. Abel.—(The 
Actien Gesellschaft fiir Anilin Fabrikation of Berlin, 
Germany.) 

5911. Ramway Rotirme Stock, &c., M. H. Smith, 
London. 

5912. Fituinec the Reservoir of Lamps, W. Smith, 
London. 

5918. Evectric TELEGRAPH INsuLATORs, A. W. Heavi- 
side, Whitley. 

5914, Hypro-carBon Enoines, H. H. Lake.—(A. Spiel, 
Germany. 

5915. Steam Enotes, W. A. Pitt, London. 

5916. Warminc APARTMENTS, A. H. Mackmurdo. 
London. 

5917. Fire Resistrinc Marteriazs, F. M. and D. D. 
Spence, Manchester. 

5918. Cnarrs, R and A. Naether, London. 

5919. STRENGTHENING Piatses of Borters, J. Cotton, 
Huddersfield. 

5920. Poot Markino, &c., Boarp, G. F. Howard, 
London. 

5921. Decoration of Giass, F. Kreysler and J. Mohr, 
London. 

5922. Jointinc E:ecrric Conpuctors, G. Stuart, 
London. 

5923. LuBRICATING AXLEs of MacHINERY, H. K. Austin, 
London. 

5924, ScREENING or Sirtino, E. Burton, London. 

5925. AuTomMaTic VenpING Macuines, J. A. Bryce, 


ndon. 
5926. Arr-TiGHT Boxes, E. J. Preston and T. Atkinson, 
London. 


5927. Communication with Pirss, E. J. Preston and 
A. T. Cornish, London. 
5928. Drivine BELTs, &c., C, E. Winterros, London. 
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5929. Brick Movipixec Macuaiygs, 8. Eddington and 
J. E. Steevenson, Chelmsford. 

5930. Git Boxes, E. R. Merrall, Keighley. 

5931. VENTILATING Rooms, D. G. Hoey, Glasgow. 

5932. Hor-arr CHamBer, C. J. Henderson, Hawick. 

5933. Fastenincs for Winpow SasHEs, D. Knowles, 
Bloxwich. 

5934. Coxe, &c., Forks, W. Roberts and G. W. Elliott, 
Sheffield. 

5935. ARTIFICIAL LicuTiNG, W. A. S. Benson, J. Love- 
grove, and E. Huiton, London. 

5936. Lamp Suapes, W. A.S Benson, J. Lovegrove, 
and E. Huiton, London. 

5987. GALVANIC SALts, A. Cain, London. 

5938. Cookine Rances, G. E. Killick, Liverpool. 

59389. GrinpInNG Macuines, G. W. Elliott, Sheffield. 

5940. TRANSFERRING VESSELS, W. N. Dack and H. B. 
Barlow, Manchester. 

5941. Carpina Enoines, J. M. Hetherington, Man- 
chester. 

5942. WHEEL, &c., Cuttinc Macaines, F. Butterfield, 

mdon. 

5943. Sex-saw, C. R. Potter and B. Sainty, London. 

5944. Hoters for Gas Burners, D. Whitehead and W. 
Ball, Birmingham. 

5945. Cotp Iron Sawrna Macuine, J. and I. Hill, 
Derby. 

5946 VeLocipepe Pepats, C. E. Skinner, Birmingham. 

5947. Guazina Bars, A. Drummond, London. 

5948. RoLtiinc Macuines W. Scott, jun , Dundee. 

5049. Exptosive Compounps, A. Kuhnt and R. 
Deissler, Berlin. 

5950. BLow-pipe Apparatvs, W. R. and J. J. Rawlings, 
Manchester. 

5951. Strip Gear for Enarnes, E. Wigsell and J. Pollit, 
London. 

5952. Pumps, &c., A. G. Melhuish, London. 

5958. Extractinc Maonesia from Sea-waTer, L. G. G. 
Dandenart, Liverpool. 

<= Removine Lint from Cotron Srep, M. Crawford, 

ve! 1. 
5955. Stoves, W. E. Kellaway, Poole. 
5956. Dryrne Various Susstances, T. W. Newman, 


London. 
5957. M1LLBoaRD Boxes, P. Cook and A, Buchanan, 


= 
5958. Paper, H. Parker, Glasgow. 





6959. Gamer, 1. G. Tweed, London. 

5960. ReeLinc Yarns, W. T. Stubbs and J. Heaton, 
Manchester. 

5961, FLuip Pressure Enotyes, G. J. C. D. Skinner, 
London. 

5962. Sarety Lamps, &c., E. Charles and C. Wells, 
London. 

5963. METAL Paper, E. Schider, London. 

5964. Monry Box, E. A. Tice, London. 

5965. ELevarinc and Conveyinc Gratin, H. Delahaye, 
London. 

5966. Dressino, &c , FLax Piants, T. C. Barraclough. 
—(N. de Landtsheer, France ) 

5967. Lockinc the Doors of Broucuams, J. Finney, 
Liverpool. 

5968. Tosacco Pipes, J. M. Gummerson, London. 

5969. Cuimney Ports, H. Barfoot, London. 

5970. BotrLine Liquips, W. B. Burrow, J. 8S. Burrow, 
and T. Smith, London. 

5971. Percotators, H. J. Haddan.—(J. W. Evans, 
United States.) 

5972. Steam GENERATION for Dist1LxL1No, T. J. Rayner, 
London. 

5973. Firt-anMsS and OrpNance, W. 8. Simpson, 


ndon. 

5974. MaGcnesium Licutine, E. Edwards.—(J. W. C. C. 
Schirm, Germany.) 

5975. Heat Rapiatinc ManteL, E. Berliner, London. 

5976. Barsep Fencine, H. Utter, London. 

5977. Taps, Cocks, or Conpu!ts, Sir W. Vavasour, Bart., 
London. 

5978. Gas Cooxine Stoves, W. T. Crooke, London. 

5979. ENveLores, &c., G. F. Redfern.—(W. R. Binns, 
Turkey.) 

5980. Hor Air for Dryinc Purposes, W. A. Gibbs, 
London. 

5981. Soap, T. 8. Saunders, London. 

5982. CLEANING MeraLiic Bopiss, G. C. Fricker, 


London. 

5983. Harr and other Brusues, J. L. Hinde and W. L. 
B. Hinde, London. 

5984. Burners of Raitway Lamps, J. E. Player, 


London. 

5985. Fatry Acips and Griyceriné from Farts, &c., 
J. Lewkowitsch, London. 

5986. Macuines for Automatic De.ivery, W. Smith 
and A. L. Edwards, London. 
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5987. Fountain for Birps, Pigeons, &c., T. Davies 
Lancashire. 

5988. SareTy Expanpinc Ruipino Stirrup, H. Tee, 
Tipperar, 

5989. NEWSPAPER Printinc Macuinery, J. H. Buxton, 
D. Braithwaite, and M. Smith, Manchester. 

5990. SHEEP and other Fencine, J. Sainty, Norfolk. 

5991. MANUFACTURE of Trivets, R. Normansell, Bir- 
mingham, 

5992, Wax Coverinc for CyLinDERS of PHONOGRAPHS, 
J. H. Valentine, Dundee. 

5993. Secret Lock, J. F. H. Van der Hoop, London. 

5994. FasTenines or Tiks for Baine, &c., H. Lindon, 
Little Sutton. 

5995. PorTABLE CHILD’s CRADLE, R M. Painter, 
Stoke-on-Trent. 

5996, AUTOMATICAL ABDOMEN BELT, Q. Haanen, Paris. 

5997. Loose REED Loos, C. Turner, Lancashire. 

5998. Printinc Presses, 8. B. and T. S. McCallum, 
Mutley. 

5999. FinisHinc WovEN Fasrics, J. Kirk and B. Lee, 
London. 

6000. PHotocrapHic CAMERAS, C. Tomlinson, Man- 
chester. 

6001. Dxain Pipes, H. Stockman, Northumberland. 

6002. TUNE-PLAYING Tops, G. Fischer, Berlin. 

6003. MouLpinG Toxacco, D. J. Fleetwood and J. L. 
Henwood, Birmingham. 

6004. GLUE Pot, W. Burgess, Brighton. 

6005. Taps and Cocks, A. 8. Tanner and W. W. Howe, 
London. 

6006. Cork-screws, N. 8. Heeley, Birmingham. 

6007. LuBRicaTING JoURNALS, M. Coulson and M. L. 
Mulholland, Stockton-on-Tees. 

6008. CLeaTs or Retainers for Corps, W. J. Heslop, 
London. 

6009. Brockrnc Boot and SHor Uppers, H, Sexton, 
Norwich. 

6010. DovusLE-acTIon Provectinc Hinee, R. Sutcliffe, 
London. 

6011. Tea-pots, P. Cohen, London. 

6012. PRESERVING IRON, E F. Wailes and E. J. Dove, 
London. 

6013. Cases for Packinea, W. L. Wise. 4J. Maggi and 
Co., Switzerland ) 

6014. CircuLaAR SwitcHBack Raitways, W. Leaver, 
London. 

6015. WarMING Rooms, A. Fehlen, London. 

6016. Ears for Buckets, W. Lee, London. 

6017. Stanp, C. Clarke, London. 

6018. Tea-Pots, F. Williams, London. 

6019. FiRE-LIGHTERS, J. Thorneloe, London. 

6020. Watcues, E. F. L. Grandjean, London. 

6021. Stayinc TaBLes, &c., T. Wood and H. Preston, 
London. 

6022. Metatiic Packines for Pistons, J. Bickle, 
Liverpool. 

6023. Lockine Sasues, J. Trinick, London. 

6024. REGISTERING Money Derositep, J. Woodrow, 
London. 

6025. SHavine Brusues, W. 8. Moon, London. 

6026. TREATMENT of Brewers’ Worts, W. Hucks, 
London. 

6027. HoLpinc NerpDLEs on Lecs of InstruMENts, W. 
H. Harlings, London. 

6028. PoLisHinG, &c., Puate Grass, &c., M. Malvez, 
London. 

6029. Dyrrmnc Cotron, H. Gross, London. 

6030. Drrecators for SaccuarineE, R. Harvey.—{7. S. 
Cornish, Demerara.) 

6031. Impartinc Heat to Arr, W. P. and F. O'Neill, 
London. 

6032. Twist Lace Macurnes, B. Hallatt, London. 

6033. PRoTEcTIVE Pap, W. J. Barrat and H. T. Paas, 
London. 

6034, CoMPRESSING Hay, &c., T. T. Mayos, London. 

6035. Utitisinc Scrap LeaTHer, T. W. and W. W. 
Foster, London. 

6036. Gas Enoives, E. H. Gaze, London. 

6037. AUTOMATICALLY DELIVERING Goons, G. A. Mac- 
beth, London. 

6038. Hee: and Tor Pieces of Boots, J. Blakey, 
London. 

6039. VENTILATORS, I. T. Dando, London. 

6040. S—Ewinc MacuinEs, J. Poyser, London. 

6041. BLacksBoarps for Epvucation, J. T. Whitaker, 
London. 

6042. Bustte, W. 8S. Thomson.—(C. EF. Thomson, 
United States.) 

6043, Automatic Apparatus, A. E. Upward, London. 

6044. — Lamps, J. Y. Johnson.—(C. S. Upton, United 
States. 

6045. Lamps for Burninc Petroteum, W. D. Gooch, 
F. H. Varley, and F. B. Lidstone, London. 

6046. JomnteR for EvectricaL Conpuctors, R. von 
Fischer-Treuenefeld, London. 

6047. Heatina Liquips, O. Imray. —(P. P. Aries, 
France.) 

6048. CarrytnG Coat, A. W. Wilson, London. 

6049. This number was originally given in error to 
18,040. 

6050. Automatic Batt and Nut Lock, A. Davies, New 
South Wales. 
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6051. VentTILatine Sewers, 8. Welsh, Walsall. 
6052. CLrppine Lace Wik, A. C. and H. Gill, Notting- 
am, 

6053. ComBINED ExTENSION LappER and Hose Car- 
RIAGE, C, B. Schuman, London. 

6054. Cartrivcgs, 8S. H. Emmens, London. 

6055. Brturarps, F. H. Ayres, London. 

6056. SuprporTina Nets used in Games, F. H. Ayres, 
London. 
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6057. Trunks, W. H. Page, London. 

6058. Tune Expanpers, C H. Robinson, Iondon. 

6059. Goocies, G. Paxton and W. Curry, London. 

6060. Sprnninc or Twistinc Macawery, J. Marjerison, 
London. 

6061. ArracHMents for Sewinc Macaines, J. W. 
Dewees, Birming! 

6062. METALLIC PACKINGS for Pistons, W. Buckley, 
Sheffield. 

6063 Excituprnc Dravcuts, Q. Rasch and C. 8. 
Templer, Bristol. 

6064. Hee. Piares, H. F Baker, Birmingham. 

6065. STe&aM ENGINES, E. Taylor, "Blackburn. 

6066. TRamways, J. W. Farrer, J. Wildman, and W. 
Stirrup, Blackburn. 

6067. Matrresses for Beps, &c., G. J. and D. Hill, 
Manchester. 

6068. MeasuRiNG Liquips, J. H. Ross and 8. Bunting, 
Dublin. 

6069. Stzinc and Warpinc Macuines, J. Vickerman, 
Yorkshire. 

6070. Puriryinc Sewaces, G. A. J. Schott.—(C. Lort- 
zing, Germany.) 

= Y cee for Macuinery, G. E. Serjent, New- 


oor. _ &e., kamen, A. Neilson, A. Stewart, and 
C. Stewart, G 
6073. Buckie for al Drivine Tarss, W. Turner, 


Halifax. 

6074. Looms for Weavine PLarx Fasrics, H. Whitwam, 
Halifax. 

6075. Heatinc by Means of Execrriciry, E. E. Ries, 
London. 


6076. Martver’s Compass, A. Gross, London. 

6077. WrencHEs to Screw, &c., Pires, R. Wallwork, 
London. 

6078. Worp Counters, A. Pullan and W. Spence, 


London. 
6079. Macuine for Maxrxo Cicaretrtss, W. E. Flint, 
mdon. 


6080. Tramways and Raitways, J. D. Larsen, London. 

6081. Compounp Incorts, L. L. Burdon, London. 

6082. Compounp Iycorts, L. L. Burdon, London. 

6083. STRAIGHTENING METALLIC Tuses, L. L. Burdon, 
London. 

6084. Mi_iinc Twist Dritis, A. Whitney, London. 

6085. — and Sozs, R. N. Pratt and H. W. Johns, 

ndon. 

6086. Portro.io, L. A. Groth.—(A. Winkler, Germany.) 

6087. Borries, &c., A. J. T. Wild, London. 

6088. Encives or Motors, W. P. Thompson,—{(Z. A. 
Durand, France.) 

6089. nee Gas Lamps, F. Butzke, Liver- 


poo 

6090. CisTeRNs, &c., H. Shaw, London. 

6091. ComBineD SHuTrTeR, SuNBLIND, or Door, R. 
Fleming, Merton. 

6092. Fire-escapes, G. H. Thompson, London. 

6093. “‘Morse INKER” Apparatus, F. Jacob, London. 

6094. Marine Borers, A. D. Bryce-Douglas, London. 

6095. PorTaBLe Ramps for Raitways, &c., J. Russell, 
London. 

6096. Vatve Gear of Stream Enornes, J. Des Brisay, 
London. 

6097. Facrtrratine the Repair of Surps, H. H. Lake. 
—(H. P. Kirkham, United States.) 

6098. SuGaR-caNE MILLs, G. Fletcher, London. 

6099. Securinc Corks in Borrtces, F. Paling, London. 

6100. Lockine Execrricat Inpicator, J. T. Ti 

ndon. 
— , agonal and other Mitts, F. O. Lindheimer, 


6102. Exrractinc Metats from Ores, P. Jensen.— 
(EB. H. Russell, United States.) 

6103. Hit and Miss VentiLator, C. Brothers, London. 

6104 TrEaTING Ores, J. Weirich, London. 

6105. Preparine Cana Cray, A. 8. Chinnock, C. E. 

cLaren, and A. Campbell, London. 

AXLE-BoxXEs and Berarines, H. K. Austin, 
London. 

6107. Ammunition for Guns, C. A. McEvoy, London. 

6108. Hot-atrn Morors Heatep by Gas, C. Wells and 
J. T. Pickburn, London. 

6109. Ostarninc Power from the Heat in Waste 
Stream, C. Wells, London 

6110. VESSELS, Cc. Wells a R. R. E. Drake-Brock- 
man, London. 

‘ace Pirss, Cicar, &c., HoLpers, R. Brother- 


25th April, 1888. 
6112. Parent Key Sroprer Borris, G. B. Taylor, 
Blackpool. 


6113. Brackets for Burxp Furniture, J. Empson and 
J. Hewitt, Birmingham. 
J. R. Kemp, P. 


6114. Savcrrte Boxes of Looms, 
Houghton, and J. Leach, Hali'ax. 

6115. Gasa.iers, &., R. Tye and C. H. Ancil, Bir- 
mingham. 

6116. New Game, W. C. Owston, Pontefract. 

6117. Exporsine, Stamprxe, Printine, &c., J. Hickis- 
son, London. 

6118. Hypraviic Packisc Apparatus, E. L. Bell- 
house, Manchester. 

6119 Sprixc Beps or Matrresses, &c., G. H. Harrap, 
Manchester. 

6120. Matcs Boxes, J. R. Robinson, Bradford. 

6121. Wrre Grain SCREENS, T. H. Turner, London. 

3122. Marcu Boxes, J. R. Robinson, Bradford 

61: 23. Fire Licaters, R. B. Helliwell, Live: 

6124. AcrTaTinc and MIxING SUBSTANCES, es Smith 
Durham. 

om. HorsesHoes, &c., D. de la M. du Boulay, Salis- 

ury. 

6126. Too.s, T. Kilner, Leeds. 

6127. Pire GoxNECTIONS, J.C. Merryweather and C. J. 
W. Jackeman, London. 

6128. Fivr Pressure Motors, W. P. Thompson.—(£. 
Lemonon, France.) 

6129. CLEANING the Wicks of Oi, Lamps, A. Hart, 
Glasgow. 

6130. Curr for Saeer, K. Sando.—(W. Graham, New 
Zealand.) 

6131. . ga for Furniture, J. Stirk and J. N. Firth, 

naon. 
~— ig for Suips, C. Minto and G. R. Smith, 


mn 

6133. Arc Lamps, F. R. Boardman and F. Teague, 
London. 

6134. Sounprnc Apparatus, 8. H. James, London. 

6135. Lappexs, W. Mitchell, London. 

6136. Coatine the Bortom of IRoN Surps, T. Woolley, 
Southampton. 

6137. Coatine the Borrom of Iron Sarps, T. Woolley, 
Southampton. 

6138. Fo_pine and Securine Writinc S#E«ts, C. Bald- 
win, London. 

6139. Roor Piates for Stove Pires, J. B. Petter, 
London. 

6140. 





Fire-orates, J. Bannochie, Glasgow. 

6141. Umprevcia Furniture, J. Weeks, London. 

6142. Fire-pLaces, J. T. Hamblin, London. 

6143. CisrerNs, E. A. Davies, London. 

6144. SToPPERING Bortes, T. Sharpels, T. Schofield, 
8. and J. E. Hall, London. 

6145. Tarcets, T. Hill and W. Harvey, Londun. 

6146. Cocks and VaLves, A. Delton, London. 

6147. Muves for Sprynine, J. Hodgkinson, 8. Bamford, 
and J. Ranson, London. 

6148. Encravine, G. Hughes.—{J. C. Motteroz, France.) 

6149. CREMATING, G. Hughes.—(A. H. F. Chapelle, 
Franec.) 

6150. Mrxine Supstances, R. H. Heenan, London. 

6151. Ammonia, R. E. Chatfield, London. 

6152. Ammonia, R. E. Chatfield, London. 

6153. Biowrne Grass, J. Armstrong, London. 

6154. PAPER-HANGING, G. Schenkenwaldand W. Osborn, 
London. 

6155. Cueques, W. H. Howorth, Londo: 

6156. Cioran, J. J. Jagger and A. Pictu, London. 

6157. ELectric Lamps, R. E. Keen, London. 

6158. Drinkine Cups, H. H. Lake. —(A. Glibert, 
Belgium.) 





-_— Driturne Houses in Mera, C. A. V. de Vismes, 


6160, _ ENGINES, J. and J. Hall, London. 
6161. DispLayine Boots in SHor Wisoows, M. Cohen, 


London. 

6162. Picrure Frame Howpers, C. M. Wigney, 
London. 

6168. Rop Ro.uine Mitts, F. H. Daniels, London. 

6164. Rop Rotiixe Mitts, F. H. Daniels, London. 

6165. Lace Macuines, J. Jardine.—(D. Sival, France.) 

6166. Looms for Weavine, I. Gaunt and M. Stansfield, 

foi 

6167. Umpre.ias, &c., G. Wilkins, Birmingham. 

6168. WaTeR-WHEELs, H. C. Simpson, Birmingham. 

6169 SMOKE-CONSUMING ARRANGEMENT, W P. Hoblyn, 
Cornwall. 

6170. Mera zones for Boots, &c., W. Freeman, 
South W 

6171. hn al J. E. Lawton, Manchester. 

6172. Fence, A 8. Kirk, London. 

6173. Fasrentne States to Mop Brusues, H. H. Red- 
fern, Hanley. 

6174. Suipinc Gas CHanpELiERS, Or. Lamps, &c., T. 
Hughes, Lozells. 

6175. —— a &c., E. W. Parnell and J. Simpson, 


iverpool, 
6176. Feepinc Borries, E. Griffiths and J. W. Owen, 


era. 
6177. Rerms Hovper, F. E. Jones, Birmingham. 
6178. Lock or Fastener for Purses, &c., W. G. Oakes, 


Manchester. 
6179. Deck Sgats, &c., J. and T. Linkleter, Tyne- 
J. Walker, Bir- 


mouth. 
6180. Worp or Name Puzzies, Xc., 

si. Loo 
6181. ms, E. Hollingworth.—(G. F. Hutchins, United 
States.) 


6182. EasExs, J. Fullwood, London. 





6183. Taps, J. T. M. Burgess, Birmingham. 

6184, TELEPHONES, M. Ruddle, Manchester, 

6185. He , BE and Dejean, 
London. 

6186. a Carryinc Apparatus, W. H. 


Blakeney, Dundee. 

6187. Drop-Box Looms for Weavinc, W. H. Hacking, 
Manchester. 

6188. Recenerative Gas Lamps, W. A. Fourness, 
Manchester. 

6189. Gas-Licut Rer_ectors, W. Jones, Liverpool. 

6190. SypHon Waste PREVENTING FLUSHING TANK, 
G. O. Kyle, London. 

6191. 40 Carsons for Erecrric Licutrne, C. 
A. J. Schroeder, London. 

6192. And. Frame Lirr and Houper for RaILway 
CarriacE Doors, T. Scourfield, London. 

6193. BorrLe-storrers, H. Broo’ London. 

6194. ADVERTISING, T. W. Tetley, Fargate. 

6195. ApvERTIsING, T. W. Tetley, Fargate. 

6196. Connectine Hose Pires to Water Firtinas, J. 
Royle, London. 

6197. Re-sizine, &c., Paper, E. Mayall, =? 

6198. ILLUMINATED ADVERTISEMNTS, C. . Snell, 
Saltash. 

6199. Seccrinc Covers of Suips’ Hatcues, R. Brown, 


London. 

6200. Batus, &c., W. Macfarlane, London. 

6201. CuTTING Binks, W. R. Com = (M. D. 
Knowlton, United States.) 

6202. Gas Licuts, T. Jenkins, London. 

6203. Tre Wacons, A. G. Margetson and W. 8. Hek, 
London. 

6204. Trays, &c, A. N. Hopkins and T. J. Baker, 
London. 

6205. Automatic Stop for Gates, W. M. Barkley, 
London. 

6206. VeLocrpepes, C. A. E. T. Palmer, London. 

6207. Jornt Connections, G. E. Arnold, London. 

6208. Sewinc Macuines, C. L., H. W. Reynolds, and 
E. C. Bean, London. 

6209. Looms, J. Cowburn and C. Peck, Manchester. 

6210. Fire Enorves, T. J. Hovell-Thurlow-Cumming- 
Bruce, London. 

6211. CrrcuLar Saws, L. Witthofftt, London. 

6212. —— Cop by Waste Heat, C. Tellier, 

naon. 

6213. Rervtectors, A. C. Engert, London. 

6214. Layinc UNDERGROUND ELecrric ConpuctTors, 
C. W. Farquhar, London. 

6215. Packine Cases, E. H. Lawton and G. Blackman, 
London. 

6216. FLower-pots, J. Saxby, London. 

6217. ng Letrers, J. Tabrar and C. K. Elderton, 

mdon. 

6218. Bittiarp TaBves, F. R. Wright, London. 

6219. Hypraciic Apparatus, A. Goodwin, jun., 
London. 

6220. Automatic Toys, H. Y. Dickinson, London. 

6221. PHorocrapHic SuHutrers, M. Sharpe, London. 

6222. Eaves Gutters, W. Palmer, London. 

6223. SuspenpiInc VeLarium, &., J. M. Whistler, 
London. 

6224. Vatve OperaTinGc Apparatus for Lirts, T. P. 
Ford, jun., London 

6225. Siens, A. R. Pullin, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


376,814. Grixpinc Macuine, J. A. Coleman, Provi- 
dence, R. I1.—Filed May 2rd, 1885. 

Claim.—(Q1) In a grinding hine. the combinati 
substantially as described, of a sliding table for sup- 
porting material to be ground and an overhanging 
grinding «heel which is supported in a frame and is 
thereby pivotted at right angles to its axis, whereby 
said wheel may be adjusted for service either with its 
axis parallel with or at right angles to the path of the 
table. (2) In a grinding the tion, 
substantially as described, of a sliding table for sup- 

















rting material to be ground, an overha d- 
wheel supported in a frame and thereby mK amen 
at right angles to the axis of the wheel, and means, 
substantially as described, for the - 
tween the grinding face of the wheel and the table. 
(3) In a grinding machine, the combination, substan- 
tially as described, of a grinding wheel supported in a 
frame and thereby pivotted at right angles to its axis, 
and a work-supporting sliding table below the wheel 
and mounted upon a second sliding table, affording a 
line of movement which is at righ les to the path 
of the work-supporting table. (4) In a grinding 





hi hi 


tion, substantially as described, 
ofa ate table for ae material to be ground 
and an overhanging ng wheel cr an unob- 
structed grinding Sen and su in a frame 
and thereby pivotted at right angles at its axis and 
adjustable toward and from the surface of said table 
and at right angles thereto. 


3'76,820. Stream Borcer Tuse CLEANER, P. H. Grimm, 
Glen Cove, N. Y.—Filed 11th April, 1887. 

Claim.—{1) A tube cleaner herein described, consist- 
ing of a single castin; £ comprising a suction tube A, a 
combining chamber B, and a forcing tube C, and hav- 
ing a surrounding steam belt D, the outer wall of 
which is solid and imperforate, and which communi- 
cates with the combining chamber by a circular series 
of valveless and permanently open jet apertures d’, 
of substantially cylindric bore, and having a handle E 
extending rearwardly beyond the suction tube, sub- 








ap 


stantially as herein described. (2) The tube cleaner 
herein described, comprising the suction tube A, with 
its side inlets e for air, the combining chamber B, and 
the forcing tube C and having a steam belt D com- 
municating with its interior by the circular series of 
steam jet openings @’, and a handle E inserted in the 
end of the suction tube and projecting rearward there- 
from, substantially as herein described. 
376.837. Fiur Pressure AvtTomatic Brake 
MeEcHANIsM, G. Westinghouse, jun., Pittsburgh, Pa. 
—Filed October 1st, 1887. 


recess provided with water vents communicating with 
the wheel. 


376,882. Reversine Lever ror Evotnes, W. £, Hall, 
Altoona, Pa.—Filed January 7th, 1887. 

Claim. —a) An adjustable device for controlling 
expansion in locomotive and other steam engines 
consisting of the quadrant B with notches, the re. 
heey tthe A with slot therein, the reach rod C, the 

the bolt H, rotatably fitted in said latch and 
ae an excentric geen iy working in the slot of the 
lever A and provided with the handle J, the link E, 
connecting said latch to its handle F, the latter 
pivotted to the lever A, and the spring G, bearing 
against the lever ! and the latch D, ‘al of said parts 
being arranged a tially as de- 
scribed. (2) Ina pb of the character described, 
the combination of a lever provided with a reach rod 
and having a bolt with an excentric portion connected 
thereto, the said bolt having a latch pivotted thereto, 








Claim.—(1) In a brake hani the bination 
of a chamber or casing having direct connections to a 
brake cylinder and to a brake pipe respectively, a valve 
controlling communication between said connections, 
and a piston or diaphragm which is independent of 
and unconnected with a triple-valve piston, and is 
actuated by = from an auxiliary reservoir in 
direction to impart opening movement to said valve, 
substantially as set forth (2) Ina brake mechanism, 
the combination of a chamber or casing a 
connections to a brake cylinder and to a brake pipe 
respectively, a valve controlling communication 
between said connections, a piston or Re ar 
which is ind dent of and with 
triple-valve piston, and is actuated by pressure ome 
an auxiliary reservoir in direction to impart opening 
movement to said valve, and a check or non-return 
valve controlling communication between said valve 
and the brake pipe passage of the chamber, substan- 

po J as set forth. (3, In a brake mechanism, the 
ination, with a triple valve, of a supplemental 
conan or casing having passages leading to a brake 
cylinder and to a brake pipe respectively, a supple- 
mental 6% controlling ication bet said 
tal piston opera’ Paaptel toi indepen 

dently of the triple-valve piston and ada) to impart 
opening movement to said cupgtemented valve, and a 














ge establi-hing communication between said 
supplemental piston and an auxiliary reservoir, sub- 
stantially as set forth. (4) In a brake mechanism, the 
combination, with a triple valve, of a supplemental 
chamber or casing having passages leading to a brake 
cylinder and to a brake pipe respectively, a supple- 
mental valve controlling communication between said 

















and a notched quadrant, the throw of the excentric of 
the bolt being equal to the length of a notch of the 
a. plus the distance between two notches 
ereof, all substantially as described. (3) In a device 
of the character described, a slotted reversing lever 
having a latch connected thereto, in combination with 
a notched quadrant, a bolt having an excentric work- 
ing in the slot of the reversing lever, and a spring 
bearing against the said lever and latch, said parts 
being substantially as and for the purpose ‘set forth. 


376,928. Ore Crusner, K. Uren, Houghton, Mich.— 
Filed August 20th, 1886. 

Claim.—{1) In an ore-crusher, the combination of 
the roller shafts, a lever operated by said shafts, an 
ore supply bin having a movable hopper en gaged by 
said lever, and suitable means for regulating the 
supply of material to the crusher, substantially as 
described. (2) In an ore crusher, the combination, 
with the roller shafts, of the ore supply bin having a 
movable hopper, a rod supporting said hopper, a 
lever attached to the crusher, Be me one end 
engaging with said hopper and its opposite end 
engaged by said shafts, whereby the hopper is actu- 


376,928 
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ated so as to discharge the ore into the crusher, and 
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ages, a piston adapted to impart mt to said 
valve, and a passage establishing communication 
between said _— and an auxiliary reservoir through 
the main slide valve of the triple-valve mechanism, 
substantially as set forth. (5) In a brake mechanism, 
the combination of a triple valve having its main slide 
valve and valve bushing provided with ports and pas- 
sages for the admission and exhaust of air froman auxi- 
liary reserv: oir to and from a brake mage and to and 
from a: su tal valve ch tal 
valve Per em connected rf the slides valve chamber 
of the triple-valve and having leading to the 
brake cylinder and to the brake pipe respectively, a 
supplemental valve, governing a port or opening in 4 
partition of said chamber between said passages, 
piston fitting said chamber above a port leading to the 
main slide-valve chamber in position to impart move- 
ment to the por sen su valve, a check valve 
governing the brake-pipe passage of the supplemental 
valve chamber, and a spring or springs acting to seat 
the a and check valves, substantially as 
set forth. (6) Ina brake the 
of a triple-valve casing, a supplemental vaive chamber 
com’ ofan inner section which is formed integral 
with the triple valve casing and a separable outer 
section, each Levies a lateral air pipe or e, and 
a supplemental valve seat formed in a division plate or 
partition of tac cape between and secured to the two 


tially as set forth. 


1 valve ber, 
376,854. Emery Wueei, W. Cavert, Sterling, Ill.— 
Filed May 21st, 1887. 
Claim.—{1) A corundum wheel having a central cir- 
cular depression in one side, combined with a hollow 
conical and perforated washer placed within said 











376,854] 





gy substantially as and for the purposes set 
forth. (2 The combination, with a corundum wheel, of 
a water-distributing washer having a circular co nical 





itable means tor regulating the discharge of the 
material from the hopper into the crusher, substan- 
tially as described. (3) In an ore-crusher, the com- 
bination of the bed D, the track d, crushing rolls F, 
shafts E, extending beyond said rolls, the ore sw ply 
bin G, the vibrating hopper G’, the levers N and S 
arranged to come in contact with the ends of said 
shafts, and means for aaa motion to the rolls, 
substantially as described, 


3'76,970. Automatic AIr Brake, KR. Solano, Brooklyn. 
—Filed August 11th, 1887. 

Claim.—In an automatic fluid brake system, the 
method described of first reducing the controllable 
pressure to a desired degree, which allows the opposite 
stured air to act until reduced by expansion below the 
controllable pressure ; second, closing communication 
of the stored and controllable ’ pressure with the brake 





cylinder, which retains the respective pressures there- 
in, the valve piston being arrested and held by the 
action of an auxilia resisting pressure and the stored 
air on one side and the controllable pressure on the 
other; and, third, exhausting either fluid pressure 

the brake cylinder, so that the opposite fluid 
pressure has full effect. 


| 
. 











ree 





pepeenen cn 


Sn ne 











May 11, 1888. 


THE ENGINEER. 


375 














THE CALCULATION OF TRAJECTORIES, 


Tue science of projection is truly progressive; at 
the one end we have Carlyle’s savage and his ball of 
flint—at the other the Jubilee shot, which, when launched 
upon its twelve mile journey, without doubt accomplished 
a best on record, Abnormal as the trajectory was, never- 
theless it was predicted beforehand and plotted with very 
fair accuracy. It is the object of this article to describe 
how calculations of this kind are effected. The earlier 
writers on artillery in this country gave long directions 
as to how a gunner should “set himself forth in comely 
fashion to sponge out his piece and thereby give great 
content to the bystanders,” leaving mere considerations of 
range, &c., to “some learned mathematician who loves 
curiositie;” but in these more practical days we have given 
up the esthetic side of the question—Theory and Practice 
work hand in hand—and the former is always sought to 
assist the couches of her proud and more prolific sister. 
Thus modern scientific gunnery, by the aid of carefull 
worked out tables, applies the data given by a few rounds 
to a whole series ; range tables are calculated by mathe- 
matical processes, and John Bull saved the cost of many 
a pound of — 

It would be a dynamical problem of an ordinary kind 
to work out the trajectory of a shot if it were not for the 
resistance of the air. This factor complicates the question, 
and it is only in very recent times that it has been at all 
properly understood. The early experiments of Hutton, 
Piobert, &c., though of eminent merit, were carried out 
with such rough appliances that little real truth could 
be extracted from them. In those days the ballistic 
pendulum was the only means available for determining 
velocities, and it was not until the aid of electricity was 
called in, that anything like scientific accuracy was ob- 
tainable. But the earlier attempts to make use of “the 
subtle agent” were failures, nor was any practical result 
arrived at until the matter was taken in hand by the 
Rev. Mr. Bashforth. To this gentleman great credit 
belongs; indeed it is doubtful if he ever received his due 
meed of praise. 

In 1868, when professor of applied mathematics to the 
advanced class of artillery officers, Bashforth constructed 
his own instrument, and with it carried out a series of 
experiments on the resistance of the air, upon which were 
based the gunnery tables ever since in use in this country, 
and which have been copied all over the world. Owing 
to the advances daily made in such a growing science as 
electricity, it is only natural to suppose that the original 
design of this instrument can be improved upon; newer 
instruments of eminent merit have been introduced, and 
the mathematical researches of Mayevski, Niven, Green- 
hill, Siacci, and others all tend to the more accurate 
reduction of experiments. But no matter what improve- 
ments may made in matériel or analysis, Bashforth 
stands pre-eminently forward as the pioneer of the science, 
and the first man who really conquered the mathematical 
difficulties of the trajectory. 

The basis of his calculations was the investigation of 
the way the air affected the flight of the projectile, which 
if fired in vacuo, would follow a parabolic course. The 
air of course offers a certain resistance, and this depends, 
inter alia, upon the velocity of the projectile, and as this 
velocity varies, so also does the resistance. The nearest 
simple law that holds for the velocities of projectiles is 
the cubic law, but this is not sufficiently accurate to give 
trustworthy results, so the effect of the velocity is regarded 
as being composed of two factors, one of them being the 
cube of the velocity, the other a variable coefficient, 
called K. Bashforth determined the value of K for all 
practical velocities, and tabulated them ; this variable 
coetlicient acting as a corrective to the cubic law. 





FIG. 1 
| INSTRUMENT 
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In the determination of K, the Bashforth chronograph 
was made use of. As shown in Fig. 1, the instrument 


was connected up electrically with a series of screens, 
each consisting o 


a rectangular framework of wood, to 





which threads, supporting 21b. weights—w w, Fig. 2— 
were attached. The first screen was placed at a certain 
known distance in front of a gun, while similar screens, 
to the number of five or six, were placed at equal distances 
apart in front of the first. An electric current started 
from the instrument, = the right top corner suppose, 
of all the screens, and returned way of the left top 
corners, When the current reached, a@ at the first screen, 





it could not pass at once to d, but had to go by the road 
a, b, c,d, it thus had to pass along the portion of the | 
screen to which the weights were attached ; thus, at the | 
second screen it had to traverse c! d}, and similar | 
arrangements were made at each screen. The shot from 
the gun passed each screen in succession, and, as will be | 
dintibed later, by so doing it momentarily broke the | 
electric current, which was automatically closed again. | 
Each “ break” made a record on a revolving cylinder in 
the instrument ; another electric current was continually 
being broken and closed by the action of a clock beating 
half seconds, so a second set of records was obtained ; on 
a comparison of the two sets, the time the shot took to 
pass each screen was determined. 

In Fig. 2 the upper part of a screen is shown. Copper 
strips cc, cc, are fixed along the edge of the flat wooden 
piece A B, each strip being insulated from those on either 
side, by a small interval. In AB, a series of grooves gg 
are cut, and in each pair are placed the legs a 6, a! 5}, of 
a brass staple, such as ba,a!b!. The ends bb! project 
through holes 2 4 in the copper strips, and to them are 
attached the weights ww. The electric current entered 
at C, passed along to h, thence by 6, it went round the 
staple b, a, a} b1, to the second copper strip, thence by the 
second staple to the third copper strip, and so on. hen 
the shot passed through the screen it broke one or more 
threads, and consequently the leg of the staple, such as 
a b, which was held down by the weight against the lower 
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exist. For field guns the vertex of the trajectory is 
vertically over a point ‘58 of the range, and in heavier 
guns will approach near the half-distance. 

The elaborate arrangements made by Bashforth wereonly 
necessary to carry out his experiments on the resistance 
of the air. A much simpler instrument and much simpler 
screens are in constant employment to determine muzzle 
velocity, but the tables of Bashforth are made use of to 
reduce the experiments. The instrument in general use 
is the Le Boulenger chronograph. In this instrument 
are two electro-magnets, part of the electric circuit of 
each being composed of wires stretched across a rectan- 

ular screen, there being a screen for each electro-magnet. 
When the circuits are closed, from one electro-magnet 
can be suspended a long bar sheathed in zinc, and from 
the other a shorter bar. Beneath the latter a table is 
placed, upon which the short bar falls as soon as the 
current of its electro-magnet is broken. The table is 
connected with a circular knife, which can be held back 
by a spring catch, and this is released by a trigger arrange- 
ment, when the falling bar drops on the table. It is so 
arranged that this knife makes a mark on the zinc sheath 
of the other bar. The sheath is removable for purposes 
of renewal or measurement. At the commencement of 
the experiments both circuits are broken simultaneously 
by a “disjunctor,” and both bars commence to fall; the 
table is struck, the knife actuated, and a dent called the 
“disjunctor reading” is made upon the sheath of the longer 
bar. The gun is now 

fired ; the projectile passes 
through the first screen, 
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16.28 
fe a a a ahs oes eS which is usually placed 
icine 50ft. from the muzzle of 
ye fe the gun, and breaks the 
circuit of the _ electro- 
21.70 4s000 magnet supporting the 


longer bar. The latter 


2360. F.S then commences to fall. 
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surface of the aperture A, flew up to the upper surface, , 
and during the short space of time it took to do this the | 
current was broken; the records were thus made as the | 
shot passed each screen. 

From the results of these experiments, Bashforth, 
by mathematical analysis, deduced the value of the vari- 
able coefficient K, and tabulated it for velocities from | 
100 foot-seconds to 2900 foot-seconds. The other con- | 
siderations that affect the resistance of the air are obvious | 
and easily ascertained. They are the weight, shape, and | 
sectional area of the projectile, and the state of the atmo- 
sphere. K, as tabulated by Bashforth, refers to a certain | 
unit projectile, and the corrections necessitated by various | 
cases are easily — 

The result of the resistance of the air is a certain re- 
tardation, and in his tables Bashforth supplies a means 
whereby flat trajectories can be very readily dealt with; | 
that is trajectories in which the effect of gravity may be | 
neglected. By means of the “time and velocity” table | 
it can be determined how long it will take for the unit | 
projectile, moving at a certain velocity, to have this 
velocity reduced to a certain other velocity; and by the 
“distance and velocity ” table we can ascertain how far 
the projectile would travel before this reduction would 
take place, and by working the two tables together we 
can get the relations between time and distance. 

ere high angles of elevation are used other methods 
must be resorted to. Here we have the difficulty of a 
heterogeneous medium to deal with. When, like theJ ubilee 
shot, a projectile soars up to a higher level than the sum- 
mit of Mont Blane, it reaches a region where the air is of 
considerable tenuity, and doubtless about the vertex of 
its path, that historic projectile had a motion almost para- 
bolic. In these cases we cannot deal with the trajectory as 
a whole, but are obliged to break it up into a certain 
number of arcs, during each of which certain average 
assumptions may be supposed to hold true. 

To facilitate calculations of this kind, Bashforth calcu- 
lated his general tables. By the use of these, if the 
velocity and angle of projection are known, ‘e can ascer- 
tain the distances passed over horizontally and vertically 
as the shot moves from one point to another. Thus, 
suppose the first arc we deal with is, from the point of 
projection, where the tangent is inclined at the angle of 
projection, toa point where the inclination of the tangent 
is less by one degree. The tables will give us the height 
of the shot and the horizontal distance passed over. Pro- 
ceeding to the next arc, we ascertain how much further 
horizontally and vertically the shot has gone; and re- 
peating the process, we at length reach the vertex, where 
the tangent is horizontal. The descending curve of the 
trajectory is treated in a similar way. The sum of the 
horizontal distances will give us the range, and the sum of 
the vertical ones, from the point of projection to the 
vertex, the greatest height attained. The time of flight 
can also be calculated. 

An abbreviated method has been introduced by Pro- 
fessor Niven, who has investigated the angle throngh 
which the tangent to the trajectory twists as the projec- 
tile passes from one point to another, and has connected 
the change in this angle with the change in the velocity. 
He has rendered the application of this method general 
by the calculation of the “degree and velocity” table. 
Siacci has done for altitudes what Niven has done for 
degrees, and has investigated the connection of the velo- 





cities at various points of the path with the heights of | § 


those points above the horizontal plane, and has calcu- 
lated the “altitude and velocity” table. 

The following practical approximations are of interest: 
—tThe greatest height of the trajectory in feet is four 
times the square of the time of flight in seconds; the 
angle of descent is, very roughly, four-thirds of the angle 
of projection. It is truer to assert that the tangents of 





these angles have this relation, and nearer approximations 


The second screen is 

2ONg3 43000 placed 120ft. from the 

first screen, and as the 

ry r) rr) Wie projectile passes through 
it the circuit of the 

second electro-magnet is broken, and the knife 


actuated as before. A dent is made thereby on the 
zinc sheath of the longer bar. The sheath is then removed, 
and the distance between the dent and the disjunctor 
reading is measured, and from this, the time the projec- 
tile took to pass over the 120ft. between the two screens 
is ascertained. As the change in velocity is very small in 
120ft., the observed velocity is taken as the true velocity 
at a point 110ft. from the muzzle, and then, by an applica- 
tion of Bashforth’s “distance and velocity” table, the true 
muzzle velocity is determined. Before the Jubilee shot 
was fired arrangements similar to the above were made 
at the gun and a round fired, from which it was ascer- 


| tained that, with the charge employed the muzzle velocity 


was 2375 foot-seconds. 

It was not known before for certain what this muzzle 
velocity would be, and the strength of the wind and 
atmospheric conditions had also to be guessed by the 
various prophets of the Jubilee trajectory. Under these 
circumstances it is satisfactory to note how the theory 
above set forth was supported by the results, which have 
already been referred to in these columns, It is proposed to 
fire two more Jubilee rounds, the results of which will be 
awaited with interest. It is open to question whether the 
elevation of 40 deg. is the one that will give the maximum 
range; but on the assumption that this will be employed, 
Major Harman, R.A., has calculated, by Niven’s method, 
that a muzzle velocity of 2375 foot-seconds will give a 
range of 11 miles 588 yards, and a greatest height of 
5532 yards; while Captain Ingalls, U.S.A., has employed 
the Siacci methods, as described in his work, “ Exterior 
Ballistics,” and gets a range of 11 miles 495 yards. Some 
time back Mr. Hancock, Inspector of Ordnance Machinery, 
calculated the trajectory due to 40 deg. both by the 
Niven and Siacci methods, and arrived at results ditfering 
but slightly from each other, but the muzzle velocity 
assumed was purposely taken lower than what was ex- 
— in order that his prophecy should not exaggerate 

acts. Lieut. Woolley Dod, R.A., also eulesienll the 

trajectory ; and we believe his and Major Harman’s results 

are the nearest to actual facts. Mr. Hancock has worked 

out the trajectory again, on the assumption of a muzzle 

velocity of 2360 foot-seconds, and has kindly placed his 

aide. of it at our service, from which the preceding Fig.3 
as been reduced. 

The Jubilee shot will stand as a historic mark of the 
state of gunnery at this epoch. We have seen marvellous 
things. What our children shall see, who can tell? It is 
within the probable future that far deadlier bursting 
charges than those composed of gunpowder will be em- 
ployed, and possible muzzle velocities are slowly but 
surely on the increase. It may be that this nineteenth 
century, gorged as it has been with the marvellous, may 
before its close witness cities burnt and forts bombarded 
by ships that are out of sight. 








DISINFECTION. 
No. I. 

DIsINFECTION, in some shape or other, of the clothes 
and bedding of patients suffering from contagious dis- 
orders is by no means a modern precaution against the 
spread of disease. Amongst the numerous prophylactic 
measures proposed by earlier authorities, destruction by 
re was perhaps the simplest and safest; but as it in- 
volved a serious loss of property to the already sufficiently 
afflicted sufferer, or to his belongings, and thereby to the 
general community, this treatment was rather heroic 
than economical. Different chemical solutions, such as 
carbolic acid, corrosive sublimate, chloride of lime, caustic 
soda, quicklime, &c., as well as fumigation with chlorine, 
bromine, and sulphuric acid, have, from time to time, 
been employed with varying success. In some instances 
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they proved fatal to the bacillus, in most to the articles 
disinfected. 

The negative results of these empirical remedies reflects 
no discredit on the philanthropic intention of their advo- 
cates. Their efforts were directed against an unknown 
foe. It was left to the careful and untiring investigations 
of the bacteriologist to penetrate the mysterious exist- 


ence of the unseen germs of disease, to discover the con- | 
dition of their development, and to determine the means | this system is the ome constructed by “— 
ts 


for their destruction. 

Professor Koch is the first in the rank of these investiga- 
tors. Tohis initiative we 
owe not only the assumed 


| head of a lucifer match insures the destruction of a whole 
| charge and necessitates the provision of new clothes for 
the owners—a favourite trick; and on the other, owing 
possibly to some analogy between the hardy growth of 


weeds on a fertile soil and vigorous vermin on a sturdy | 


tramp, Dr. Wolffhiigel found that in some cases objection- 
| able insects appeared to revel in the unusual warmth. 


| Symons and Hiiygens, of Rotterdam and Brussels. 
construction is showninthe accompanying Figs. 1, 2,3, and 4. 








Hot air and steam acting independently.—One form of | 


—> 


the valve z. This, the actual disinfection, lasts 40 to 60 
| minutes, when the steam is shut off and the contents 
| subjected to hot air alone for about an hour, when they 
| can be removed in a tolerably dry condition. A modifica- 
tion of this, or rather a transition between this and the 
next type, is M. Bacon’s apparatus, of Berlin. The same 
|is shown as a “stationary ” in Fig. 6, and as “ portable ” 
disinfector in Fig. 7. The steam and hot air can be used 
either alternately or simultaneously. The generators are 
combined with the chamber. There are two hearths, 'T 
and D, the former for heating the air, and at the same 
time for generating a 
moderate — (?) 








; . very 
certainty with which the ————— Seek se. —— —— Section . CDE. F. ——— moderate — amount of 
form and conditions of ' steam, and the latter for 
existence of numerous lc (4 heating the boiler alone, 
germs of disease, which, | i j \ = when a more copious 
prior to his researches, Wi H . od supply of steam is 
were imperfectly under- AY WR required. During the 


stood, or scarcely sus- 
pected, may be determined 
in the laboratory, but also 
the impetus to discovering 
the simplest and surest 
way to destroy them, and 
to apply scientific results 
to general practice for the 
public good. 

The investigations 
which he initiated have 
been studiously followed 
and amplified by others, 
and new bacterie are 
being daily added to the 
long list of the invisible 
enemies to life. It must 
not, however, be supposed 
that the task of the savant 
ceases here. Technical 
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first period the chamber 
is supplied with hot air 


tit tt Be alone. As soon as the 
mt H temperature has reached 
rp 170 to 190 deg. the 


second commences, when 





















































knowledge requires his 
further assistance in the 





practical application of 





the means to the end ; as 


a ae A 
oA eS = \\ 
x AS 





steam of about 2 atmo- 
spheres pressure is either 
admitted alone, or simul- 
i taneously with hot air 











SY s ha se until a temperature of 
TIE 230 to 250 deg. has been 
\w i attained. The steam is 
ee \\“ : then shut off, and hot 
| a \\ ii air admitted alone for 8 
! AQ EE to 10 minutes for 


the 
| ; purpose of drying the 
contents. In the accom- 
B panying figures A is the 
grate, B the tire door, 
C the radiator, D the 
boiler, E the accumulator, 
F the steam inlet, G the 











although the real burden 
of sterilisation devolves 
on the engineer, his 
efforts must be guided and 
his results controlled by 
bacteriological experi- 
ments. This has been 
no easy task, as difference 
of opinion is no less 
common between pro- 
fessors than between any 
other two of a_ trade; 
nor has this difficulty 












































air valve, the air 
outlet, I the smoke stack, 
N the safety valve, T 
tiring for dry heat, and D 
firing for boiler alone. 
Hot air and steam acting 
in combination. — We 
described an apparatus 
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N of this class invented by 


Mr. W. E. Thursfield, an 








English engineer resid- 











\i\ ing in Vienna, in Tne 














been lessened by con- 
siderable inconsistency 
and anoccasional change 
of front, and the unfor- 
tunate engineer has had 
to play the ambiguous 
and unenviable réle of 
shuttlecock between con- 
tending theorists. The 
several mechanical appli- 
ances for disinfection 
taken in the ascending N 
order of value and priority 

of construction are hot 

air; hot air and steam 

acting independently of each other; hot air and 
sseam acting alternately; hot air and steam acting 
in combination; hot air in the casing and steam in 
the interior of the chamber; steam under pressure, 
and steam acting as a live current without pressure. 

Hot air disinfectors.—The uncertainty of action of these 
stoves has been fully demonstrated by Drs. Koch, 
Wolffhiigel, Gatfky, Loeffler, and others, who found that 
although fully developed bacteria exposed to a tempera- 
ture of 212 deg. for an hour and a-half were destroyed, 


























The Engineer” 


2 
The products of combustion are led wre ae flues sur- 
rounding the chamber, and the air heated by passing it 


through parallel flues in the opposite direction. Steam is 
generated in an open pan under the chamber. The tem- 
perature of the air is modified by deflection on to the surface 
of the water. The process of disinfection is divided into 
three periods. During the first, hot, dry air is admitted 
alone, to warm the sides of the chamber and its contents. 
In the second the hot air valve is closed, and the infected 
articles exposed to the steam rising from the pan. This 
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the germs of the same, after an exposure of three hours 
to a temperature of 284deg., were as fertile as ever, while 
the clothes were singed and spoilt ; therefore, it is scarcely 
necessary to refer to them, unless to record their failure 
and to mark their degeneration in the social scale. There 
are still a goodly number ou the Continent, but how fallen 
from their high estate. No longer relied upon to protect 
humanity against the contagion of insidious disease, their 
capacity is degraded to the destruction of the visible and 
obtrusive parasites which irritate the wearers of dirty 
clothes, and to the performance of an ignominious task in 
casual wards and gaols. But even here their advantages 
are not unmixed, as on the one hand the insertion of the 





is the actual disinfection. In the last period dry air of a 
lower temperature is again admitted to carry off the 
accumulated moisture. e current and escape of hot air 
|and steam are effected by closing the stokehole and con- 
verting the exhaust into a draught hole under the grate. 
Hot air and steam acting alternately.—The disinfector 
| of MM. Oskar Schimmel and Co., of Chemnitz, as shown 
in the accompanying Fig. 5, is entirely separated from 
| the steam generator, which is placed in a separate locality. 
|The air is heated by passing it over the steam-heated 
| radiators C until the temperature has reached 180 deg. 
| During the second period the air valve is closed, and 
steam of 3 to 4 atmospheres pressure admitted through 


EnGInEEeR of July 29th, 
1887, which, owing to 
the favourable opinion 
expressed by the com- 
mittee of experts ap- 
pointed to test its merits, 
has been largely in- 
troduced in Austria. It 
was not fated, however, 
to outlive the trials and 
vicissitudes of inconsis- 
tency of opinion and 
change of front.  Pro- 
fessor Bihm, deputed by 
the Sanitary Board of 
Vienna to test its pro- 
phylactic merits — for 
which purpose an apparatus was handed over to him for 
more than three months—certified in 1886 that “it fulfilled 
the requirements of a disinfector;” whereas at the haere 
Congress held in the autumn of 1887 he confessed that the 
experiments had not been sufficiently exhaustive to esta- 
blish its infallibility. Nothing remained but for the con- 
structor to institute bacteriological trials at his own cost, 
the results of which led to the alterations shown in Fig. 8, 
which brings it under the class of ; 
Hot air in the casing, and steam in the chamber—In this 
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apparatus the casing and disinfecting chambers are com- 
| pletely separated. The former is connected with the 
| steam and hot air generator by means of the tube G, and 
| the valve E regulates the admission. Pure steam 1s 
admitted into the chamber by means of the valve C. In 
the first period steam and hot air combined are admitted 
| into the casing. Assoon as the thermometer in the outlet 
| registers 220 deg., which requires ten to fifteen minutes, 
| the valve E is partially closed and steam admitted into 
| the chamber by opening the valve C. The temperature 
| in the casing is maintained by a ~— influx of hot air, 
so that condensation is practically prevented. The 
results of the bacteriological trials made by Professor 
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Max Gruher, of the Hygienic Institute of the Vienna 
University, were most satisfactory. “Milzbrand” germs, 
the most resistant pathogenic organism, were completely 
sterilised after an hour’s exposure. 

Steam under pressure.—Apparatus of this class must 
be divided into two groups:—(1) Disinfectors in which 
steam generated under pressure is allowed to pass freely 
through the contents of the chamber ; and (2) disinfectors 
in which an equal pressure in the chamber is maintained 
with that in the boiler. 
Under Group 1 are chiefly 
disinfecting chambers con- 
nected, for economy’s 
sake, with existing boilers 
in hospitals, &e. The pro- 
phylacteral effect is good, 
but the excess of con- 
densation is so great that 
many materials are there- 
by damaged, and the 
working expenses con- 
siderably increased, by 
the necessity of a special 
drying-room for the dis- 
infected articles. Under 
Group 2 are the disin- 
fectors of Washington 
Lyons, Geneste and Herr- 
scher, Oskar Schimmel and 
Co., Moehrlin and Papin. 
In the latter apparatus, 
working under a pressure 
of 25 atmospheres and 
with a temperature of 
260°60 deg, M. C. von 
Naegeli found that the 
distribution of heat was 
very irregular and slow. 
Each and all of these dis- 
infectors attain the neces- 
sary heat; but that in all 
the temperature is not 
equally distributed can be 
easily imagined, especially 
when the shape of the 
chamber favours the for- 
mation of dead corners. 
The reason of this is 
obvious. The air con- 
tained in the articles to 
be disinfected, as well as 
in the chamber itself, has 
no means of escape, and 
offers, according to its 
volume and density, a 
greater or less resistance 
to the penetration of 
steam. Heydenreich 
proved this in Papin’s 
disinfector, and found that 
the effect was better and 
more regular by allowing 
the steam to pass freely through the chamber sufticiently 
long to expel the air. Geneste and Herrscher recommend 
the same proceeding for at least five minutes in the 
directions for using their apparatus. Director Merke, of 
the Moabit Hospital in Berlin, has also verified the advan- 
tages of this procedure in a Schimmel’s disinfector. In 
Washington Lyons’ apparatus the circular form prevents 
dead corners and lesseus this evil ; but, as with all appara- 
tuses working on this system, without an after-admission 
of hot, dry air, special arrangements have to be made for 
getting rid of the condensation water and for drying the 
saturated contents when withdrawn from the chamber. 














THE GLASGOW EXHIBITION. 


Tue Glasgow International Exhibition was opened on 
Tuesday last under circumstances of the most favourable 
and auspicious character. 
enterprise can be predicted from a consideration of the 


conditions under which its inaugural ceremonies were | 


conducted, then the Glasgow people may at once be con- 
gratulated upon the future prosperity of their undertak- 


ing. The weather, which on Monday was of that | 
drizzling, dreary type, sometimes designated as “ Scotch | 


fog,” cleared up during the night, and Tuesday opened 
with the brightest of sunshine and the most genial of 
skies. Never, perhaps, did the metropolis of Scottish 
industry present a gayer appearance than it did when the 
Prince and Princess of Wales stepped out of the Central 
Station and took their seats in the carriage waiting for 
them in Gordon-street. The magnificent buildings, for 


which the business part of Glasgow is justly celebrated, | 


were almost hidden in baize and bunting, while every 
window was crowded with holiday-keeping spectators. 
The street pavements were thronged with sight-seers, 
who were only kept from spreading over the carriage- 
way by the stout rows of railings which lined both sides 
of the route to and from the Exhibition grounds. Veune- 
tian masts and floating streamers stretched in brilliant 
perspective for mile after mile; and as the Royal proces- 
sion passed with its long line of carriages and columns of 
mounted soldiery, the scene produced was one which 
the younger generation of Glaswegians will doubtless 
recount with enthusiasm in years to come. It is not 
our purpose to describe the ceremonial attending the 
opening of the Glasgow Exhibition. It is sufficient 
for us to say that the programme, which was 
elaborate, was carried cut in every particular and 
with the greatest success. The Glasgow Exhibition 
18 now open to the world’s inspection, and it is to be 
hoped that the visitors will be many indeed. For the 
financial success of the undertaking such is essential, and 
remembering that the population of the whole of Scot- 





If the success of this great | 


land hardly exceeds that of London, it is necessary that 
| the Southrons should cross the border and visit the show 
| in large numbers, in order that the balance next October 
| may be on the right side. Both Manchester and Liver- 
| pool had larger neighbouring populations to support their 
| Exhibitions than Glasgow can count upon, but it is hoped 
| and expected that the visitors attracted by the natural 
| beauties of Scotland will be further attracted to the 
| industrial palace on the banks of the Kelvin. 
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The design of the Exhibition building and its numerous 
adjuncts is certainly novel, and scarcely what one 
would have contemplated, having in view the latitude and 

| the climatic conditions of the city of Glasgow. It is 
true that the site is singularly picturesque, and that in 
the summer the banks of the Kelvin at that part are in 
marked coutrast with its surroundings. Max O’Rell, 
speaking of the Kelvingrove Park in his “ Friend Mac- 
Donald,” says:—“ It is the only part of Glasgow which 
does not give you cold shivers. Among the well-kept 
paths, flower-beds, and ponds you forget the coal-smoke 
for awhile.” Just at the prettiest part of this grove, by 
the classic Kelvin, the Exhibition is placed, and viewing 
the long range of highly-coloured Moorish architecture, 
with its domes, minarets, and intricate traceries as seen 
from the University on the opposite Gilmore Hil!, one 
cannot but be struck with the boldness of the general 
idea, and the success which has been attained. The 
architecture of the Moors is certainly not suited in a 
general way to the atmosphere of a Scotch city; but, 
nevertheless, the Exhibition buildings do not seem out of 
place when the sun shines upon them at Kelvingrove, and 
it is to be hoped, for the success of this deserving enter- 
| prisé, that there will be very much sunshine in the West 
of Scotland during the summer of 1888. The general 
outline of the buildings has already been sufficiently 
figured in the illustrated press. It only remains to be 
said that the colouring adopted, which consists of bands 
of yellow and red ochre, is in strict harmony with the 
architectural style, and that the occasional glimpses of 
green to be seen on doors, windows, &c., seem sonizhow 
or other to heighten the effect without suggesting 
any sense of discord or tawdriness. But although this 
is true of the exterior, it can scarcely be said that 
the architects have been so happy in regard to the 
| interior decoration, especially that of the dome. Con- 
| sidered as an empty building, apart from the exhibits 
| which it contains, it is to be feared that the bright red and 
| yellow lines—far more lurid than those of the exterior 
| surface—are a mistake. This is already to be seen in the 
| effect which it has upon the artistic display of glass and 
pottery ware in close proximity to the dome. The deli- 
| cate tints of these beautiful oubibias are not recognisable 
| in the presence of such large surfaces of what are, after 
| all, barbaric colourings; and the interested spectator has 
| a sense of partial colour-blindness when transferring his 
| gaze from the latter to the former. It is to be hoped, 
| then, that the colouring of the dome and roof will 
| diminish in brightness as the season advances, which 
| probably will be the case. 
| The plan and general details of the structure have 
| already been described in our columns, and now that the 
| Exhibition is opened, and everything in fairly good work- 
| ing order, we cannot’ but be struck with a sense of the 
| suitability of the building in regard to the form and 








area of its every part for the purpose it was intended to 
fulfil. Every court appears appropriate to the exhibits 
it contains, and neither too much nor too little space 
seems to have been provided. This is a matter upon 
which Mr. Sellars, the able architect, may properly con- 
gratulate himself, and it should be a subject for great 
satisfaction on the part of the Exhibition Committee. 
The general state of preparedness in every depart- 
ment on the opening day was much in advance of 
that which has been noticed in the cases of most 
of the preceding Exhibitions of recent years. A few 
exhibitors, it is true, are behind-hand, just as some 
people are always found to rush into a railway station at 
the departure of every train. Like the dogs of whom 
Dr. Watts wrote, we suppose “it is their nature to.” 
Very near the central dome is to be seen an instance of 
this kind in an unfinished trophy of enamelled tiles. 
A less conspicuous object in a less prominent posi- 
tion would not have called for remark, but in this 
instance delay was inexcusable. It is not intended in 
this notice to enter into a detailed or even full 
description of the contents of the Glasgow Exhibition. 
Later on we purpose describing the most important ex- 
hibits, more especially those in the departments connected 
with the staple Clyde industries of shipbuilding, engi- 
neering, and associated handicrafts and industries. As 
might be expected, these are of a most numerous and 
highly interesting and important character. Not only 
have the Clyde shipbuilders and engineers contributed of 
their best productions, but rivals from the South, and 
even from the North too, have placed specimens of their 
wares in juxtaposition, so that each may learn of his 
neighbour, and the interested visitor profit by them all. 
The machinery department necessarily claims our first 
attention; and this, we are happy to say, is practically 
in complete working order. The west end of the annexe, 
which contains the steam machinery and dynamos em- 
ployed in the electric lighting of the building and grounds, 
is a centre of much interest. As already mentioned, 
ten horizontal steam engines of not far short of 1500- 
horse power are here situated, together with the dynamos 
for the Brush, Thomson-Houston, and King, Brown and 
Company’s systems. The electric lighting has been duly 
tested and all found to be satisfactory. Leaving this 
interesting corner, we presently tind ourselves surrounded 
with steam machinery for purposes associated with ocean 
and river navigation. The first to attract attention is 
the stand of Messrs. Clarke, Chapman, Parsons and Com- 
pany, of Gateshead-on-Tyne, whereon is displayed their 
duplex-pump windlass, steering-gear, winch, capstan, and a 
small electric generator for the electric lighting of steam- 
ships. Close at hand are the exhibits of Messrs. Amos and 
Smith, of Hull, including vertical and horizontal steam 
steering gears,and likewise the steam steering apparatus of 
Messrs. Porteous, of Paisley. On the opposite side of the 
way Mr. Weir, of Glasgow, shows an interesting collec- 
tion of his feed heaters, condensers, and evaporators; alsv 
an automatic feed and blow-off, together with other speci- 
mens of the success of his inventive talent in this depart- 
ment. Mr. J. Kirkaldy, too, of London, exhibits his feed 
heaters, and that numerously applicable contrivance 
which he appropriately styles a “Compactum.” Not far 
away is shown a valuable educational work in the shape of 
a triple-expansion marine engine, with its internal working 
parts, such as slides, valves, &c., clearly shown, the motion 
being given to the whole by means of a small steam engine 
alongside. As this exhibit is complete in all its parts, 
even to the screw propeller, it will inevitably come in 
for a large share of the attention of those arriving from 
inland districts, who have but the vaguest idea of how it 
is that water and coals co-operate in propelling our ships 
upon the sea. It may be remarked that the propeller is 
of a peculiar form invented by exhibitors, while the valve 
gear of the engine is Bremme’s patent. Closely akin to 
this working exhibit, though at another part of the build- 
ing, is Batchelor’s moving diagram, illustrating the 
principles and details of Mr. Walter Brock’s system of 
converting compound into quadruple expansion engines. 
In both cases the movements of the working parts are so 
clearly and cleverly shown as to prove of much value to 
engineering apprentices and engineering amateurs. 

Messrs, Ross and Duncan are especially to be congratu- 
lated upon the wisdom displayed in preparing their most 
instructive exhibit, which is all the more interesting in- 
asmuch as it is the only complete full-size marine engine 
in the building. In the absence of actual marine ma- 
chinery, the excellently finished models shown by the 
Fairfield Company, of Govan; Messrs. Wigham, Richard- 
son, and Co., of Newcastle; Messrs. R. and W. Haw- 
thorne, Leslie, and Co., of Newcastle; the Palmer Com- 
pany, of Jarrow; J. and G. Thomson, of Clydebank ; and 
Wm. Denny and Brothers, of Dumbarton, must be 
accepted with the gratitude due for small mercies. 
Although all these models are marvels of detail and finish, 
yet special reference should be made to those of Messrs. 
Hawthorne and the Fairfield Company. The former is a 
model of the port engine for thetwin-screw Italian armour- 
clad ship Sardinia of 22,800 indicated horse-power, while 
the latter represents the triple expansion engines fitted in 
the Norddeutschen Lloyd’s steamers Aller, Trane, and 
Saale, each of 7500 indicated horse-power. Messrs. 
Denny’s model of the quadruple expansion engines fitted 
in the Compania Transatlantica steamer, Buenos Ayres, is 
a fine piece of work, the design being that of Mr. Walter 
Brock, the partner presiding over the engineering depart- 
ment. 

Messrs. Wigham Richardson’s model represents their 
system of tripleexpansionas applied to the s.s. Alfonso XII. 
of 5000 indicated horse-power, while the Palmer Com- 
pany’s model is of a triple expansion engine as made by 
them to develope 1100 indicated horse-power. Naval 
architecture is almost entirely illustrated by models of 
more or less extent of detail and perfection of finish. The 
principle naval exhibitors are, the Fairfield Shipbuilding 
Company, London and Glasgow Company, A. Stephens 
and Sons, W. Denny and Bros., Russell and Co., Simons 
and Co., R. Napier and Sons, R. Duncan and Co., J. and 
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G. Thompson, A. Macmillan and Son, Lobnitz and 
Co., D. and W. Henderson, Fleming and Ferguson, 
and Barclay, Curle and Co., all of the Clyde, also Messrs. 
Wigham Richardson and Co.’s and Palmer Company of 
the Tyne. Probably the greatest interest in this section 
will be concentrated upon the cases containing Messrs. J. 
and G. Thompson’s exhibits, including, as they do, most 
elaborately finished models of the Spanish war ships 
Reina Regente and El Destructor, H.M.S. Scout, the 
Atlantic steamers Servia and America, and to crown all a 
model of the Inman and International liner City of New 
York, now preparing for sea, which vessel is expected to 
break all past records in crossing the Atlantic. 

The exhibits of the Fairfield Company eclipse all others 
in the department in regard to number and space occu- 
pied, and are by no means secondary in other respects. 
Among them will be found models of the Czar’s circular 
yacht Livadia, of which so much was said at the time and 
so little is thought now; also of the swift paddle-steamers 
Queen Victoria and Prince of Wales, Empress, Rouen, 
and Paris; besides a magnificent model of the North 
German Lloyd’s steamer Lahn; another of Sir William 
Pearce’s yacht Lady Torfrida, and of the Saigon 
floating dock. Messrs. Denny’s principal exhibit is a 
main hes dining saloon, a conspicuous object in the 
main avenue, which would be more ornamental in its 
effect if the exterior were only a tithe as beautiful as the 
interior. The purpose of this contribution appears to 
be that of showing that in a town like Dumbarton 
native artistic talent is to be found sufficient in quality 
and quantity to render the firm independent of all out- 
side aid in the construction of as elaborate and chaste a 
work of art as is to be found of its kind throughout the 
entire Exhibition. The hand-painted panels, carved 
friezes, and artistic roof are worthy of the highest 
admiration, and when the whole is illuminated with the 
incandescent electric light the effect is so charming that 
one shudders at their contingent association with the 
horrors of mal de mer. 

The Messrs. J. and G. Thomson have also a deck-house 
saloon adjacent to that of the Messrs. Denny, but of a 
smaller and less elaborate character, although sufficiently 
chaste to be well worthy a place in the s.s. City of Paris. 
Each of the Clyde shipbuilders seems to have his special 
line of business. Some show little else than sailing ships, 
others seem to lay themselves out for the construction of 
dredging craft, while a still more numerous class compete 
in the production of the magnificent ocean liners for which 
the Clyde has acquired so high a reputation. Some of the 
larger tirms, such as Fairfield, Napier’s, and Thomson’s, 
show a great many warship models—the last-named par- 
ticularly being now to the front as designers as well as 
builders of armour-clads and cruisers. 

Passing from the Naval Section, which will be more 
fully discussed in future papers, we turn to those depart- 
ments which furnish either raw or manufactured mate- 
rials for shipbuilding and marine engineering. Being in 
the centre of a district which produces a very large frac- 
tion of the Siemens-Martin steel used in shipbuilding and 
in engineering structures, it is not surprising to find an 
excellent display of this manufacture. The Stee] Com- 
pany of Scotland exhibits a trophy representing what can 
be done by its works at Newton and Blochairn; while 
Messrs. Colville, of Motherwell, have made a successful 
effort to demonstrate that the well-known brand 
“Dalzell” is still placed upon as good an article as ever it 
was in the past. Messrs. Beardmore, of Parkhead, show 
a fine specimen of their hollow steel propeller shafting, 
and a solid three-throw crank shaft, while other exhibi- 
tors have collected in the same department examples 
illustrative of what is now possible in the manufacture 
and manipulation of steel. ‘The various systems of corru- 
gated furnaces for boilers bearing the names of Fox, 
Farnley, and Archer are respectively represented by well- 
selected specimens, while flanged furnace fronts and other 
portions of the marine boiler are exhibited by Messrs. 
Colvill, Beardmore, Lindsay, Bennett, and Co., and several 
others. In the machinery department, very near these 
boiler exhibits, are to be seen Rowan’s electro-magnetic 
motors in full work, both as drilling and rivetting 
machines. It is of no use to employ excellent materials 
for ships and boilers unless they are efficiently fastened, 
and Mr. Rowan here shows by work he is doing on the 
portion of the side of a steel ship, erected in the building, 
that the drilling of true and fair holes by electricity is a 
mechanical and economical possibility. The sad loss of 
life on board the Royal Mail steamer Elbe last year, due 
to the bursting of a copper steam pipe, has specially 
directed the attention of engineers to the manufacture of 
copper and brass pipes and tubes. Several most important 
exhibits are to be found in this department, chief among 
them being those of the Broughton Copper Company, 
of Manchester, the Muntz Metal Company, and the 
Birmingham Battery and Metal Company. The two 
first-named, in particular, show large and conspicu- 
ous trophies composed of highly-burnished copper and 
brass pipes of various sizes. The other exhibdits in the 
iron, steel, copper, and brass departments which are 
associated with the construction of ships and machinery 
must be left for notice in another article. Sufficient has, 
perhaps, been said to show that the Glasgow Exhibition 
bas been considered of sufficient importance to induce the 
engineers, shipbuilders, and manufacturers of the country 
to contribute largely of their wares, and that the building 
is well stocked with those exhibits which are best calcu- 
lated to awaken the interest of all classes of the community 
in this member of an already numerous series of British 
industrial exhibitions. 








THE VALUE OF Ivory.—At the Liverpool ivory sales, which 
always follow the London auctions, only 33 tons were offered. 
Large and medium teeth fetched from £1 to £2 more money; 
the best Angola realised as high as £51 to £55 per cwt., the lowest 
rates being from £44 10s. to £48. West Coast African ivory went 
at from £48 to £55; Zanzibar, £45 to £49; Gaboon, £50 to £54, 
and the lowest from £47 10s. to£5110s. These advances make a 
considerable difference to larze firms, who are not able to recoup 
themselves by corresponding alterations in prices. 





ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


France: Trade of Honfleur wn 1887.—The improvement 
spoken of in my last report did not continue, and complaint of 
depression of trade is very general, although there have not been 
any important failures. British shipping entering Honfleur was 
413,584 tons, or 63 per cent. of the whole. Imports exceeded 
those of 1886 by 13,000 tons, or 29 per cent., almost entirely of 
timber, while cval fell off 7000 tons, or 18 per cent., owing to the 
greater facilities offered by Trouville. There is a great risk of 
loss to shipowners chartering vessels to this port, through the 
neglect of the authorities in not keeping the floating docks clear 
of mud. A steamer drawing 16ft. of water had to remain four 
days in the outer harbour, grounding each tide, through not 
being able to go into dock until the spring tides were well on; 
but the harbour authorities have promised to commence dredg- 
ing at once. The fourth dock is to be prolonged by 656ft., and 
a contract for the works entered into at an early date. Theim- 
mense dock made for sluicing and keeping the port free from mud, 
which was opened in 1881, has not proved so successful as was 
anticipated, having become almost filled with mud from the 
Seine, so that even at spring tides there is only about 2ft. of 
water in it. The prospects of the railway between Honfleur 
and Port Audemer have considerably improved, and it is ex- 
pected to be open for traffic in June next. The opening of this 
line should be of great benefit to the trade of this port, as it 
will open communication with Orleans and the large grain- 
growing districts around it. 


France—Trade of Saigon and Indo-China in 1887,—The pre- 
ceding year has been a satisfactory one as regards European 
merchants ; a revival in the home trade commenced early in 
July, and continued until the end of the season with favourable 
results. British shipping was 229,321 tons, or 524 per cent. of 
the whole. Freights remained persistently low during the 
entire season ; tonnage dues have been reinstated at the former 
figure of 7}d. per ton register. Statistics of imports cannot be 
got, but when they are made up a great diminution will be 
shown. Coal, upon which there is a duty of 3s. 94d. per ton, is 
imported to the amount of 5000 tons annually, and is supplied 
at £1 10s. per ton for Australian, and £1 19s. 7d. for Cardiff, 
delivered on board. The general tariff of France, with a few 
modifications, came into force on July 1st, 1887, and severely 
handicaps all British manufactures. The trade between Saigon 
and Singapore has shrunk to very small proportions ; merchants 
and traders here are not, as a rule, very favourably disposed 
towards the tariff, and the Chamber of Commerce has addressed 
a letter to the Minister for the Colonies setting forth with plain- 
ness the disadvantages of the tariff to the Colony and the natives, 
viz., that the intended object being protective and not fiscal has 
not been attained, the result being purely fiscal, and the duties 
constituting an aggravation of the taxes borne by the natives 
and residents without profit to any one, because most foreign 
products continue to find sale, though in more limited quantities; 
that the sale of French goods has not materially increased, 
which is not surprising, as French goods cannot be sold except 
at from 20 to 35 per cent. dearer than foreign, notwithstanding 
the duties on the latter; that this will always be the case so 
long as French manufacturers neglect to study the tastes and 
wants of buyers in appearance, price, and quality ; that the 
charges imposed upon the population had previously reached 
the utmost limit, and it is to be feared that the natives, over- 
burdened by taxes, will not produce more than the necessaries 
of life, and that this commercial policy, if persevered in, will be 
the ruin of the Colony. The steamers of the Messageries 
Maritimes now touch at the following ports on the coasts of 
Annan and Tonkin :—Aha-trang, Cam-raub, Haiphong, Quin-hai, 
Taurane, Thuan-an, Yunnlam. The new dry dock was opened 
on January 3rd last, it is built of stone inside an iron casing, 
and is capable of receiving almost any vessel ; its dimensions 
are—length, 461ft.; width, 88ft.; area, 4507 square yards ; 
width of entrance, 69ft.; depth at neap tides, 18ft.; spring 
tides, 31ft. The coral bank is not yet removed, although the 
money has long been voted, all public works being stopped for 
want of funds. The project for moorings has been laid aside, it 
having been found that the bottom of the river was too hard to 
admit screw piles. { 


Japan railways.—There are at present 5984 miles of railway 
open, 254 miles in course of construction, and 680 miles con- 
templated, exclusive of several projected private lines. The 
first railway constructed in Japan connects Tokyo and Yoko- 
hama, was opened in June, 1872, and is still the only double 
line in the country. The Imperial Government railways are :— 
Kobe-Otsu, 584 miles long, dividend 3°03 per cent.; Naoetsu- 
Sekiyama, 18 miles long, dividend 1°62 per cent.; Takasaki- 
Yokogawa, 18 miles long, dividend 1°62 per cent.; Temiya-Sap- 
poro and Porouai Railway in the island of Yezo, 564 miles long, 
costing £204,742, with a projected extension from Sapporo to 
Morozan; Tokyo-Yokohama, 18 miles long, dividend 11°73 per 
cent.; Tsuruga-Taketoyo, 1014 miles long,dividend 0°45 per cent.; 
Yokohama-Kidzu, 31 miles long, dividend 0°86 per cent. The 
Japan Railway Company has a capital of £3,333,333 divided 
into 400,000 shares of £8 6s. 8d. each. Interest at the rate of 
8 per cent. is guaranteed by the Government on the paid-up 
capital of the company. The dividends declared were for the 
first half-year of 1886, 8 per cent.; the second half-year, 9 per 
cent.; and the first half-year of 1887, 9 per cent. ‘The extent 
of the company’s lines is 289 miles: —Omiya to Shiogama, 2072 
miles; Shinagawa to Akabane, 13 miles; Uyeno-Tokio to Maye- 
bashi, 68; miles. There isa private railway from Osaka to Sakai 
eight mileslong. The lines in course of construction are for the 
Imperial Government, and amount to 254 miles in length:— 
Naoetsu line, from Sekiyama to Yokogama, to be completed by the 
end of 1888, 69 miles long ; Tokaido line, from Kodzu to Obu, to be 
completed by the end of 1889, 185 mileslong. The lines for con- 
templation are:—Imperial Government, Nagahama Otsu, 40 
miles long; Totsuka-Yokosuka, 12 miles long; Japan Railway 
Company, Sendai to Awomori, 240 miles long. Private:— 
Sanctioned by Government: Kinshin Railway, 240 miles long; 
Mito Railway; Rid-Mé Railway, Mayebashi to Oyama, 18 miles 
long; Sanyo Railway, Hivgo to Okayama and Hiroshima, 130 
miles long. Projected: Echigo, Hachioji, Kofu-Gotemba, 
Nagaski, toShibukawa, Nikko, Otsu- Yokkaichi, Sanuki, Yamagata, 
Yamato. Passenger fares were reduced last year, and are now 
moderate; but no reduction has been made in freight rates, 
which, except for expensive and perishable articles, are practi- 
cally prohibitive. Until the rates are considerably lowered the 
rapid means of conveying goods from and to the interior of the 
island remains closed, The telegraph service between Tokyo 
and the out ports and large towns throughout Japan is good, 
but between Tokyo and Yokohama the rates for European 
messages is still far too high, and the delays in transmission are 
so great that it is cheaper and more expedient to send a 











messenger by the railway. The postal and telegraph services 
are under the control of the Ministry of Communications, while 
the railways are kept by the Cabinet under its own superin. 
tendence, and are managed by the Director of Railways, at an 
expense for the railway bureau of £3128. 

Spain—Trade of Barcelona in 1887.—Through the industria] 
crisis which prevailed throughout the year this particular district 
has suffered in its working population, and the numerous fac- 
tories which have been either closed altogether or have been 
partially worked with a reduced number of hands. The real 
causes of the depression were the failure of harvests, the excess 
of taxation on property and produce, and the increased tariff of 
the carriage on railways. On the whole, the import trade has 
diminished, due probably to the progress made in later years in 
Spanish industry. British shipping stands first in point of 
tonnage among all other nations, and has somewhat increased 
compared with 1886. The value of cargoes brought direct to 
Barcelona during 1887 amounted to £395,032, the quantity of 
coal to 285,744 tons, and of machinery to 2000 tons. The value 
of cargoes brought in British bottoms from foreign countries 
amounted to £2,004,497; the total of the import carrying trade 
between Burala and other countries may be compared as follows: 
—England, per cent., 52 ; United States, 14$; Russia, 104; 
France, 53; Italy, 53; Germany—the Levant and Spanish 
Colonies—4} ; Sweden and Norway, 24; Belgium, 14; other 
countries, 33. The continued development of foundries in the 
north-west of Spain has caused a diminution in the importation 
from other countries of metals, and a decrease is shown in the im- 
portation of machinery, which may be attributed to the depression 
in industry and the closing of the factories, In steam machinery 
and other heavy articles Belgium competes with England by 
making them in a looser fashion, so as to be easily handled by 
inexperienced or unskilled workmen, and not to get easily 
out of order, while the English machinery is made so exact 
and perfect that the ‘east clumsiness in managing it puts 
it out of order. in Lardware England imported the largest 
quantity; then Belgiwn and France. German cutlery is much 
inferior to that imported by other nations, but greater facilities 
are given for payment by Germany. High-class goods in vari- 
ous industries have found good sales during the year, and they 
will doubtless continue finding an excellent market; but this 
success may be short-lived, because foreign manufacturers come 
here and manufacture for themselves what the Catalans have 
not yet learnt to make. The love for shoddy goods is past, as 
the natives manufacture them. English taste is not quite suit- 
able to the Spaniards, and if British manufacturers would 
follow Spanish taste the demand would be greater. Great dis- 
credit is brought on British manufactured goods, such as 
cutlery, by Germans importing worthless articles and classing 
them as British, while the high-class British goods are marked 
and sold as German. Barcelona is able to absorb the finest 
articles made in England, and the wealthy will go to any ex- 
pense to obtain the finest articles made. The practice of 
German manufacturers in sending young men here to learn the 
language and industrial powers and needs of the people, and 
then turn the information they may obtain to the account 
and advantage of their employers, has not been followed by 
English manufacturers, though the latter would be able 
with English goods to compete with Spanish manufac- 
tures. Of course we must expect competition and imita- 
tion from this very industrious and intelligent people; but 
in addition they put up the native wares tor sale as 
English, which no patents or trade marks will prevent. 
Spain is rich in most productions that may be manu- 
factured or utilised, and where hundreds of factories are idle 
and for hire or sale, Englishmen might come and attempt the 
manufacture of goods with native materials, which will turn out 
equal to any articles made in England. They might purchase 
some of the numerous factories for sale in the neighbourbvod of 
Barcelona, and bring our people to work in them. Spain pro- 
duces iron and steel and many other metals, and machinery can 
be made as well as in England ; living is as cheap and wages not 
so high as in that country. It is given as a reason why so many 
factories are closed that the manufacturers’ profits are not so 
large as formerly, but they might still make satisfactory 
ones. English firms might have branch manufactories here with 
English hands, and work with the country’s produce. The forth- 
coming Exhibition will give a fair opportunity for seeing how 
English goods may be appreciated, and how far branch industries 
may be created here which may lead to English industries 
thriving in the heart of Spain. Spaniards respect English produce 
in the highest degree, and recognise everything coming from 
England as worth having. Good employment might be had in 
Barcelona, Englishmen being employed even as overseers in 
factories; but the hard-working, intelligent, and willing Catalan 
labourer has an advantage in being careful, moderate in his daily 
wants, thrifty; and in other respects it is much to be regretted 
that foreigners, especially Englishmen, have not come forward 
and applied for space at the Exhibition. This may be caused by 
the fear of the opening on April 8th being again post- 
poned, which it possibly may be for another two months. 
It is believed, by those interested in the development of 
British trade, that the Exhibition will be of great service 
in showing Spain what English goods are, their first-rate quality, 
and moderate prices in comparison with this and other countries. 
Foreigners will have an opportunity of judging for themselves 
of the great resources of Spain, which will be represented as it 
never has been before, this being the first important enterprise 
of the kind that has ever been brought out in Spain. When 
too late English manufacturers may regret their inertness and 
want of confidence towards the Spaniards, A new dock and 
foundries have been inaugurated during the year to the south of 
the existing ports under the name of “ Civil Arsenal,” conducted 
by Senor Wohigemuth. Various improvements are projected 
at the port, the Barcelona mole is to be united to the mole of 
Captaincy of the Port, giving it greater width, and a dock formed 
by the fishermen’s mole; the new mole, and one parallel to it, 
is to be constructed, leaving a passage 120 yards in width ; the 
old mole of Barcelonetta is to be modified so as to allow vessels 
of deep draught to enter ; a duck is to be constructed at San 
Bertran, the minimum width being 200 yards. New tramway 
lines are also to be laid down. An English company has lit 
Jdtiva with gas, and a similar proposal has been made to the 
town council of Gandia. The railway from Gandia to Alcoy 
will be made by a Belgian company, and it is hoped the works 
will soon begin. Another railway is being made from Jitiva, 
on the A. V. T. system, with the avowed object of reaching 
Alcvy ; but the general belief is that it is to form a loop on the 
line to Madrid, thus avoiding some tunnels which have long been 
considered unsafe. The distance by the line from Gandia to 
Alcoy, vid Jitiva, is 88} miles against 334 miles by the new 
direct line. The line from the quarry to the port at Gandia is 
completed, and the construction of the north breakwater will be 
commenced at once. The concession of a narrow gauge railway 
from Gandia to the sea has been applied for to terminate at the 
port on its completion, and it is proposed to be supplemented 
by a tramway service through the town. 
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RAILWAY MATTERS. 


Tue great success of the Westinghouse brake has led to 
its adoption on the London, Chatham, and Dover Railway in this 
ountry, and also on the St. Gothard Railway in Switzerland, on 
which jine a vacuum brake has hitherto been em loyed. The genera! 
tendency on the Continent is towards the use of air-pressure brakes 
in preference to vacuum brakes. 


Iy his report on the accident which occurred on the 
»3rd March last, on the Metropolitan Railway, between Baker-street 
and Portland-road, Major Marindin speaks very strongly of the 
very serious nature of the cause of the accident, namely, a failure 
of the signalling apparatus owing to a defective earth connection, 
a defect in apparatus which ought to be absolutely trustworthy, or 
not there at all. 

Ow Tuesday, the 8th instant, Major Marindin, C.M.G., 
inspected the new Skipton and Ilkley line, from Ilkley as far as 
Bolton Abbey. He was accompanied by Mr. Needham, the superin- 
tendent, Mr. Wilson, the resident engineer, and other officials of 
the Midland Railway. We understand that Major Marindin was 
thoroughly satisfied with the line generally, and approved of its 
being opened for passenger traffic on Wednesday next, the 16th inst. 


Tue London and North-Western Railway Company 
owns the Shropshire Union Canal, and has determined to try the 
effect of having locomotive engines instead of horses to draw the 
canal boats. Orders have been received at Crewe Railway 
Works for the construction of several engines of a small pattern, 
to run on sets of rails to be laid alongside the canal. New canal 
boats are also to be built. The experiment will be made between 
Chester and Shrewsbury. 


Tue Secretary of State has sanctioned an extension of 
the existing Ceylon Railway from its present terminus at Nannaya 
to Hayputale, a distance of 254 miles. It has been decided, on the 
strong recommendation of the Governor and the consulting 
engineer, not to introduce a break of gauge on this the last section 
of a line, 158 miles long. The estimated cost of the extension, if 
executed by contract, is £17,500 per mile, but the consulting engi- 
neer anticipates that this will be reduced to £17,100 per mile if 
the work is executed departmentally. In the House of Commons 
on Monday evening, Mr. Stuart Wortley for Baron de Worms said 
that the conditions in this instance are specially favourable to the 
departmental system, the — of which has been forcibly 
advocated by the Governor on the grounds of economy and expe- 
dition, In these circumstances, there is no intention of inviting 
tenders for broad and narrow gauge lines. 


An American paper says a Baltimore electrician has 
invented a method of welding steel rails by means of electricity. 
he ends of the rails after they are placed in the track are 
welded together through the application of a transformed electric 
current, and are afterward tempered so as to make the joint as 
hard as the rest of the rail. The welding apparatus is carried on 
the pilot of an engine or on a construction car, and it is claimed 
that a joint can be made in less than half a minute. The inventor 

sroposes to thus make continuous rails a quarter of a mile in length, 

Paving expansion joints only at intervals of that distance, the rails 
being fastened at the centre so as to expand in both directions. 
The Railroad Gazette remarks, ‘‘This plan, if successful, would 
settle the great Fisher rail joint question, but the accumulated 
expansion and contraction in such long lengths of solid rail would 
be formidable.” 

Tue Metropolitan Outer Circle Railway, which passed 
the House of Commons last week, will afford junctions with the 
several leading railways having their termini in the north and 
north-west and north-east of London. The railway, forming a cir- 
cular belt from west to east around the districts north of the metro- 
politan boundary, will be 18 miles in length, commencing near 
Ealing Common, and the Great Western Railway, nearthatcompany’s 
Ealing station, whence it proceeds, via Sudbury, Kingsbury, Hen- 
don, Finchley, and Southgate, to a junction with the Great Eastern 
at Tottenham. Short spur lines will also be constructed from the 
main line to form junctions with the Metropolitan Railway at 
Harrow, the Midland Railway near Hampstead, and the Great 
Northern at Southgate. The only leading line in London which is 
not at present connected with the new undertaking is the London 
and North-Western. The capital of the company is £1,200,000, 
with borrowing powers up to £400,000. 


THE Spanish Government has reopened negotiations 
with France for the construction of two new lines of railway across 
the Pyrenees, one passing through Canfranc, in Upper Aragon, and 
the other along the Noguera Valley, in the district of Lerida, 
Catalonia, The Cortes will vote a subsidy of 40,000 pesetas per 
kilometre for both lines, native capital being offered in Saragossa 
and Barcelona for the wholeamount required. The Madrid corre- 
spondent of the Standard says—‘‘The only serious difficulty in 
both countries is the resistance offered by military men and many 
politicians, on the ground of the dangers that might result from 
the opening of two tunnels in a great natural mountain barrier, 
separating nations that might take different sides in future 
European wars, France patronises the railway vid Aritge to 
Lerida, because that would give a quicker and more direct land 
route across Spain to Carthagena and the Mediterranean ports of 
the Peninsula, which are within a few hours by steam from her 
Algerian possessions, 

THE negotiations between the Hull and Barnsley and the 
Midland Company have fallenthrough. Atthe adjourned meeting on 
the 7th inst., to receive the result of the poll, it was reported that 
the resolution approving of the agreement had been lost. There 
voted for the agreement 1109 proprietors, holding £1,423,934 paid- 
up capital of the company, and entitled to 26,035 votes; against 
the agreement, 2892 roprietors, holding £1,094,742 paid-up 
capital, and entitled to 30,025 votes. Colonel Smith, in declaring 
the result, expressed the hope that ‘the little friction which had 
arisen might speedily pass away, and that they might all be 
re-united in one common object for the benefit of the whole.” 
The defeat of the agreement is undoubtedly due to the determined 
opposition of the coalowners, who were greatly exasperated by the 
refusal of the Midland Company to continue the same favourable 
rates of carriage for coal to Hull and the other Humber ports. 
They made no secret of their resolution to do everything in their 
power to defeat the proposed amalgamation, and they have laboured 

tly and sfully towards that end. 


Iy our last impression we published a short paper with 
a diagram by Mr. H. A. Ivatt, M.1.C.E. Ireland, which shows 
the speed a train must run to make up a given loss of time on a 
given distance, It is very widely believed that it is an easy matter 
to pull up ten minutes with a train, but this is certainly not so at 
express speeds such as are common now. ‘There are many trains 
which must run at fifty-five miles an hour to keep time over those 
parts of the road where they can. With such trains a start half 
a minute late, and a half minute extra time atthe first stop- 
ping station, would mean that the driver must run eleven miles at 
sixty instead of fifty-five if he wants to avoid being one minute 
late at the next stop. Guards do not book half minutes, but the 
book on their own side of the half; the result is a series of half 
minutes going — the engine, which the engine has not lost, 
but which must pulled up if the train is to “run on time.” 
Take the case of a train which must average fifty miles an hour ; 
over a part of the road ten miles long the speed falls to forty, say 
due to a stiff bank. During the ten miles the driver has lost one 
minute in every 3°3 miles, or about three minutes in all. He gets 
over the —_— of the bank, and increases his speed, say, to sixty; he 
is then making up one minute in every five miles, so he must keep 
at sixty miles an hour for fifteen miles to make up the time lost on 
the ten mile bank. 








NOTES AND MEMORANDA, 


Tue six healthiest places in England and Wales last 
week were Portsmouth, Birkenhead, Sunderland, Cardiff, Brad- 
ford, and Hull. . 


STRIKING was one of the principal occupations of the 
labourers of the United States in 1887, According to an estimate 
in Bradstreet’s, the total‘number of strikes for the year was 858, 
involving 340,854 labourers. 


Tue deaths registered last week in 28 great towns of 
England and Wales corresponded to an annual rate of 18°7 per 
1000 of their aggregate population, which is estimated at 9,308,973 
persons in the middle of this year. 


TuE number of miles of streets containing water-pipes 
constantly charged in each water company’s district within the 
metropolis is as follows :—Chelsea, 754 ; East London, 185; Grand 
Junction, 83; Kent, 147; Lambeth, 135; New River, 281; South- 
wark and Vauxhall, 160; West Middlesex, 111}; total, 1177 miles, 
a ana this extent of streets hydrants for fire purposes can be 

xed, 


Pur into a clean crucible an ounce of copper and an 
ounce of antimony. Fuse them by a strong heat, and pour the 
alloy into a mou'd. The compound will be very hard and of a 
beautiful violet hue. This alloy has not yet been applied to any 
useful purposes; but its excellent qualities, independent of its 
— according to the Scientific American, entitle it to considera- 
ion. 


A uimir to the rapidity of filtration has been generally 
adopted by the London water companies; it is represented by the 
passage of about 540 gallons of water through each square yard of 
the upper surface area of the filter in twenty-four hours, or two and 
a-half gallons through each square foot of surface per hour. Water 
passed through well-constructed filter-beds at a rate not exceeding 
this becomes under ordinary conditions bright and clear. 


From the statement given by Dr. E. Frankland, in his 
report on the London water of the last month, it appears that 
organic carbon was present in the samples of water analysed by 
him, in proportions ranging from 0°0251b. to 0°2711b. in every 
100,000 1b. of the water. The chemists carrying out analyses for 
the water companies show by their results proportions of organic 
carbon ranging from 0°050 Ib. to 0°193 Ib. in every 100,000 Ib. of the 
water. 


A RECENT number of the Comptes Rendus contains a 
per on “‘A Regulator of Electric Light,” by M. Charles Pollak. 
n the apparatus described the movement required to be communi- 
cated to the carbons in order to supply and maintain the electric 
arc is obtained by the thermic expansion of the conducting wires. 
This appliance, which regulates the electric arc for a period of 
three hours consecutively, has the advantage of extreme simplicity, 
dispensing with all intricate mechanism, as well as with electro- 
magnets. 


A PAPER on the blizzard of March 11th and 12th in the 
United States was recently read before the Paris Academy of 
Sciences, by M. H. Faye. Comparing the public reports with the 
remarks of Dr. G. Hinrichs, director of the lowa Weather Service, 
the author concludes that a blizzard is a local snowstorm accom- 
‘compa by an extremely sudden fall of temperature, and controlled 

y a general cyclonic movement passing over regions subject to great 
extremes of climate. The phenomenon is analogous to such atmo- 
spheric disturbances as the Russian bora or buran, the khamsin or 
sandstorms of the Sahara, the fuhn of the Alps, all of which are 
modified by the different local conditions, 


In London last week 2650 births and 1429 deaths were 
registered. Allowance made for increase of population, the births 
were 208 and the deaths 236 below the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had been 20°6, 18°9, and 17-5 in 
the three preceding weeks, further declined last week to 17-4, and 
was lower than in any previous week of this year. During the first 
five weeks of the current quarter the death-rate averaged 18-8 per 
1000, and was 2°9 below the mean rate in the corresponding periods 
of the ten years 1878-87. In Greater London 3427 births and 1812 
deaths were registered, corresponding to annual rates of 32°3 and 
17°1 per 1000 of the population. 


THE aggregate revenue of Australasia in 1885 was 
23} millions, with an expenditure of 25} millions sterling. In 
twelve years the revenue had increased from 12} to 23? millions, 
or 94 per cent., while the population in the same period increased 
54 per cent. The total debt is about 70} millions, or £3 3s. 9d.% 
per head of the population. Of this total 64 millions have been 
spent in railways. The value of the gold obtained in the different 
colonies between 1851 and 1886 was about 324 millions sterling, of 
which the share of Victoria was 217 millions, The total assets of 
the Australasian banks amounted in 1887 to £135,134,300, and the 
liabilities to £98,115,160. The average amount left by each person 
dying in Victoria—which is taken as the average amount possessed 
by each person living—in the years 1872-76 was £185; in 1877-81, 
£223; in 1882-86, £305. At this rate the national wealth of the 
Colony of Victoria alone in 1886 would be £285,527,885. 


A pispatcH from Bloomington, IIl., of April 15th, 
says:—A remarkable feat in long distance telephoning was 
accomplished to-day. The train dispatcher’s office of the Chicago 
and Alton in this city was connected telephonically with Kansas 
City, the Western Union wire No. 40 being used. ‘This is a copper 
wire weighing 2101lb. to the mile, and ordinarily is used for the 
Wheatstone automatic between Chicago and Kansas City. The 
new long-distance transmitter of the Bell Telephone Company was 
used here with six ordinary cells of a Callaud battery, Kansas City 
using a similar transmitter with four ordinary cells of a Leclanché 
battery. The conversation between Bloomington and Kansas City 
was carried on as —, and as perfectly as on a quarter-mile 
circuit with the ordinary Blake transmitter. Kansas City next ex- 
tended the circuit to Topeka, Kan., and St. Joseph, Mo., and con- 
versation was carried on as readily as before. The distance is 370 
miles to Kansas City, making the Reed circuit utilised something 
over 400 miles, The atmospheric conditions were perfect. 


AT a recent meeting of the Geological Society, a paper 
was read on ‘‘The Gneissic Rocks off the Lizard,” by Mr. Howard 
Fox, with notes on specimens " J. J.H. Teall. The rocks may be 
classed under three heads:—(1) the coarse gneisses or Mén Hyr 
type ; (2) the light-banded granulitic gneisses or Wiltshire type, and 
(3) the transition micaceous rocks of ‘‘ Labham Reefs,” type inter- 
mediate between (2) and the mainland schists, The first are seen 
in Mulvin, Taylor’s Rock, Man-of-war Rocks, the Stags, Mén Par, 
Clidgas, Mén Hyr, and Vasiler; the second in Sanspareil, the 
Quadrant and adjoining reefs, Labham Rocks, &c.; and the third 
in the Labham Reefs. The inclination of the divisional planes 
appeared conformable with that of the rocks of the mainland. The 
gneisses and granulites of several of the islands are traversed by 
numerous dykes of porphyritic basic rock, seen in Taylor’s Rock, 
Man-of-war Rocks, Tae, Quadrant Rock and Shoals, and 
Clidgas. These dykes have been disturbed by movements subse- 
quent to their intrusion. They sometimes strike across the folia- 
tion-planes of the gneiss, and send veins into the latter rock; at 
other times the strike is parallel to that of the foliation-planes; the 
two modes of occurrence are occasionally observable in different 
portions of the course of the same dyke, e. $3 in one traversing that 

of the Man-of-war group known as the Spire. This dyke is 
also noticeable from the fact that it appears to be traversed by 
veins of gneiss. The dykes vary in width from 18in. to several 





feet. 


MISCELLANEA. 
TuE lists of application of Bell’s Asbestos Company 


were closed on the afternoon of the 8th inst., the number of 
shares having been applied for several times over. 


TuE Society of Civil and Mechanical Engineers’ will 
visit the Wolverton and Stony Stratford steam tramway to-morrow, 
the 12th inst., leaving Euston by the 10.10 a.m. train for 
Wolverton, 


Ir is stated that the output of Westinghouse engines 
since 1882 has been no less than 2900 engines, of an aggregate of 
about 140,000-H.P. It is understood that Mr. Westinghouse is 
working on a rotary engine, 


TuHE official publications in connection with the Inter- 
national Exhibition, Glasgow, include the official catalogue, official 
guide, official art catalogue, and the official daily programme. 
The catalogue will be much smaller than such books have been 
hitherto, viz., small 8vo., and by using thin opaque paper, will also 
be greatly reduced in weight. 


TueE Queen has accepted the office of President of the 
Royal Agricultural Society of England during its forthcoming 
Jubilee year. The Prince of Wales has intimated his willingness 
to undertake on her Majesty’s behalf the more immediate duties 
of the Presidential office. The Annual Country Meeting will be 
held next year ina portion of Windsor Great Park set apart for 
the purpose. 


Ove of the largest blocks of granite ever blasted has 
recently been taken out of a quarry at Hallowell, Maine. It is the 
base for the John Wentworth monument at Chicago. The block is 
of dressed granite, and measured 18ft. square and 2ft. thick. It is 
so large that it could not be sent by rail, and with the shaft, which 
is now completed at the quarry, will be sent by water, vi@ the St. 
ee and great lakes. The shaft is 50ft. long, and 6ft. square 
at the base. 


Tue public lecturers for the Bath meeting of the British 
Association have just been appointed. On Friday, September 7th, 
Professor W. E. Ayrton will lecture on the ‘‘ Electrical Trans- 
mission of Power;” on Monday, September 10th, Professor T. G. 
Bonney will lecture on the ‘‘ Foundation Stones of the Earth’s 
Crust ;” and the lecture to the operative classes, on Saturday, 
September 8th, will be by Sir John Lubbock, who has chosen as 
his subject ‘‘ The Habits of Ants.” 


Tue London and Chatham Company’s new Channel 
steamer Empress has made a remarkable voyage from Gravesend, 
where she had been undergoing a Board of Trade inspection, to 
Dover. The vessel made 18 knots per hour on the measured mile, 
steaming at half speed. This is the highest maritime speed on 
record. The vessel is to join her sister sbip, the Victoria, on the 
Calais service in a few days. According to these results it is anti- 
cipated that the Empress will cross the Channel in a little over 
50 minutes. 


TueE London Geological Field Class, under the direction 
of Professor H. G. Seeley, commences the summer excursions 
on Whitsun Monday, May 2lst, and will continue them on 
Saturday afternoons thereafter up to July 14th. The follow- 
ing are among some of the places which will be visited:— 
Leatherhead and Boxhill, to examine the gorge of the mole in 
chalk; Maidstone and the vicinity for gravels; Woolwich and 
Reading beds, chalk gault, and lowergreensand; Erith and Crayford, 
for river gravels; Grays, in Essex, Northfleet, and Oxsted, for 
studies in chalk; and other places besides. Messrs. W. Wesley 
and Son, 28, Essex-street, Strand, may be addressed for application 
forms. 


RecENTLY tenders were asked for the supply of 900 
tons of cast iron pipes in the United States. The tenders indicate 
the price of castings in the United States :—The National Foundry 
and Pipe Company, of Pittsburgh, bid 28-25 dols. per ton for 4in., 
27°10 y ay for 6in., 27 dols. for 8in., 26°15 for 10in, and 26 dols. 
for 12in. pipes. The Ohio Pipe Company bid 27-93 dols. for 4in., 
26°83 dols. for 6in., 26°83 dols. for 8in., 26°43dols. for 10in., and 
26°43 dols. for 12in. Several other bids were received, which 
averaged about 1 dol. per ton higher. W. Yaegle and Co. were 
the lowest bidders on special castings, their figures being 49°50 dols, 
per ton. The contract for pipe was awarded to the National Pipe 
and Foundry Company. 


Tue Niagara River Hydraulic Tunnel, Power, and 
Sewer Company, incorporated March, 1886, is stated to have 
secured sufficient capital, and to intend to begin construction in 
July. Ina prospectus recently issued, the company proposes to con- 
struct a subterranean tunnel from the water level below the falls, 
about 200ft. under the high bank of the river, extending through 
the rock to the Upper Niagara river at a point about one mile 
above the falls, where a head of 120ft. is obtained. The tunnel is 
then to extend, parallel with the shore of the river, one and a-half 
miles at an average depth of 100ft. below the surface of the earth, 
and at a distance of about 400ft. from the navigable water of the 
river, with which it is to be connected by means of conduits or 
lateral tunnels. These conduits will lead to wells 100ft. deep, sunk 
to the tunnel, and in which will be placed turbine wheels. The 
water in the river will only be diminished in volume 1 per cent., or 
in depth an inch or so, 


Amone the exhibits sent from the Cleveland district to 
the exhibition at Glasgow, is a very interesting one from the 
works of Messrs. Gjers, Mills, and Co. This consists of two 
models, the one representing a blast furnace plant, and the 
other a Bessemer steel works, together with soaking pits on the 
well-known principle, patented by Mr. John Gjers. The former 
is a fac-simile of the Ayresome Works, Middlesbrough, and 
shows the boilers, engine house, pump house, blast fur- 
naces, stoves, mains, lifts, gantry, bunkers, and so forth. 
t is also furnished with a locomotive, bogies, barrows, ladles, 
and other accessories. It also includes a specimen case, 
containing samples of pig iron of various grades and quali- 
ties. The second model represents a carefully arranged 
Bessemer steel works, with appliances for lifting, soaking, and 
rolling. The saving by the soaking pit arrangement is estimated 
at from 2s. to 3s. per ton of blooms. The models have been made 
by Mr. Carling, pattern maker, of Middlesbrough, and are all to 
an exact scale. 


Accorpine to the American Marine Journal, Mr. Geo. 
V. Sloate, Superintendent Engineer of the old Dominion Steamship 
Line, New York, proposes to anneal marine boilers whole occasion- 
ally. ‘The boiler is first emptied of water, all manhole and hand- 
hole plates are put on and the boileris hermetically sealed. Before 
closing the furnace doors, a bridge wallis built up within three 
inches of the furnace allaround. After this a form is made of boiler 
iron, two feet less in diameter than the furnace, and about three 
feet long. The space between is then filled in with chemical or 
tinder-dried wood, after which the ashpans are closed air-tight, 
and then the fires are lighted. When they get well under way, 
and a red heat is reached, the dampers are closed and all air 
excluded from furnaces. The fire burns slowly for from twenty-five 
to thirty hours, and after all the wood is consumed the furnace is 
allowed to cool off gradually. Upon opening the furnaces the 
steel is found to have become annealed and restored to its normal 
condition without any injury to the boiler or loss of time to the ship, 
The boilers of the steamships Seneca and Guyandotte have under- 
gone this treatment, and it has been the means of saving the com- 
pany thousands of dollars in repairs to furnaces,” 
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— ELEVATION OF ONE COLONADE ARCH — 


NEW PROMENADE PIER, ST. LEONARD’S- 
ON-SEA. 


On the Ist of March last, the sixtieth anniversary of the 
foundation stone of St. Leonard’s, the first pile of a new prome- 


| ness. The blades vary from 3ft. to 2ft. 6in. in diameter, | 


nade pier was started by the Mayoress of Hastings and St. | 
Leonard’s—Mrs. W. Stubbs—supported by the Mayor and Mrs. | 


Wilson Noble, the wife of the local member of Parliament. 
The ceremuny was witnessed by thousands of enthusiastic 
visitors and residents. The pier is to be built from the designs, 
and under the superintendence of Mr. R. St. George Moore, 
A.M.LC.E., Westminster. The contractors are Messrs. Head, 
Wrightson, and Co., of Stockton-on-Tees. 

The total length of the pier is 900ft., divided into two parts, 
the general rule of placing the pavilion at the seaward extremity 
being departed from, and instead it is placed about 200ft. from 
the shore. From the parade to the pavilion the pier is 40ft. 
wide, having a pathway on each side 10ft. wide, and a carriage- 
way 20ft. wide, so that visitors may alight from their carriages 
under the porch of the pavilion. From there to the octagonal 
head the pier is 25ft. in width, with enlargements every 130ft. for 
sheltered seats. In the centre of the head there is a band-stand 
with sheltered seats ranged round it. 

Round three sides of the pier-head there is a timber landing- 


stage, totally independent of the pier, with landing-places 6ft. | 


above high-water ordinary spring tides at H.W.O.S.T., 6ft. 
below it, and 6ft. above L.W.O.S.T.; this landing-stage is 
built cf 13 by 13 pitch pine piles strutted and braced with iron. 

The screw piles are 12in. in diameter, and lin. in thick- 


and they are screwed in according to the strata from 10ft. to 
16ft. The piles are collected in groups from four to eight in 
number, strongly braced and strutted together ; each group, 
therefore, forming independent and self-supporting piers. The 
strutting is formed of rails 56 lb. per yard, and the tie rods are 
ljin. diameter, secured with patent lock-nuts. No cast iron 
lugs are used, the bracing being attached to the columns by 
straps passing round them between two collars, cast on to prevent 
them slipping up or down. The columns have capitals, secured 
by studs rivetted over, underneath the girder bed-plates. The 
girders are lattice girders throughout, bolted together over the 
piles. The main joists are rolled steel, 5ft. centre to centre; 
on these there are secondary joists, 2ft. centre to centre, carry- 


ing the flooring, which is laid across the pier with } open joists. | 
On page 384 we give a plan and elevation of the pier, neces- | 
Eleva- | 


sarily to a small scale, the pier being 900ft. in length. 
tions of the main pavilion are also given, and on page 381 will 
be found a perspective view of the pier. The details of the girders 
and colonnade ironwork illustrated above explain themselves. 

The main body of the pavilion joins a concert hall, to seat 
about 600 people. The west wing is devoted to two large sub- 
scription rooms, a drawing-room, and smoke-room. At the 
east end there is a public refreshment-room. Round the 
building there is a colonnade, cast iron columns, with cast iron 
arches, e main girders for the roof are semi-circular lattice- 
girders, supported on cast iron columns, embodied in the wall of 
the building. The total estimated cost is between £19,000 and 
£20,000. 
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INSTITUTION OF MECHANICAL ENGINEERS.—The spring meeting 
of this Institution was held on Thursday and Friday of last week, 
and on Friday evening, at the annual dinner of the Lctibelion, the 
| Marquis of Hartington was the chief guest. Mr. Edward H. 
| Carbutt, president, occupied the chair, and among a company 
| numbering over 250 were Lord Ashborne, Lord Charles Beresford, 
Lord Armstrong, Lord Stalbridge, Sir V. K. Barrington, Sir Raw- 
son Rawson, Sir James Douglass, Sir George Elliot, M.P., Sir J. 
Corry, M.P., Sir Owen Roberts, Sir Lothian Bell, Sir Donald 
Currie, M.P., Sir Frederick Abel, Professor G. G. Stokes, M.P., 
Mr. Lockwood, M.P., Colonel Duncan, M.P., Mr. Thomas Suther- 
land, M.P., Mr. G. B. Bruce, president of the Institution of Civil 
Engineers, and Mr. Daniel Adamson. The usual loyal toasts were 
duly honoured. In responding to the toast of ‘Our Guest,” the 
| Marquis of Hartington, in his capacity as president of the National 
| Association for the Promotion of Technical Education, spoke upon 
the part which the mechanical engineering profession of this 
country took in the maintenance and the extension of our material 
and industrial supremacy in the world. A great deal was heard 
| about the depression of trade. No doubt depression existed ; but 
| if it were not for the labours of the mechanical engineering pro- 
| fession, if it were not that they were constantly engaged in the 
pursuit of means by which production might be made cheaper, more 
economical, more useful, and more effective, he believed that it 
| was not the depression of trade over which we should now be 





lamenting, but that it would be something more nearly approach- 
ing the extinction and the suppression of our trade, e had 
been greatly struck by the fact that in every country in Europe 
which competed with us in industrial or commercial pursuits 
— attention had recently been paid to giving that practical 
| direction to the national education than we had hitherto considered 
| it necessary to do, 
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(For description see page 380.) 
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3 THE PRINZ 1s ILE lated by the thumb-screws on the end. The spring 
| io Tee Oe CN B pulls the tube A down with a slight pressure on 





the inner circle of the section. The reel rests on 
an iron bearing, and to insure air-tight joints between 
the bearing of the reel and the sides of the machine, 
a layer of heavy felt is placed. The intermittent 
motion of the reel is transmitted from the conveyor 
E by means of the gear wheels and the lever arrange- 
ment F, with counterweight, which catches into the 
teeth of an iron segment on the periphery of the reel. 
The dust-dislodging tapper is operated by means of a 
lever K placed on the countershaft, which at every 
revolution works another lever KK, which has a spring 
arrangement 0, and to which the tapper B inside the 
machine is attached, thereby causing it to strike the 
outer part of the pocket. The blow of the tapper can 
be regulated by a simple adjustment on the outside 
of machine O, Fig. 2. The conveyor on the machine 
is driven from a counter-shaft arrangement, by means 
of a belt from the fan-shaft pulley N. The “ Prinz” 
is entirely self-contained and automatic, and success- 
fully makes a complete separation of the air and dust. 
In the most varied description of factories the dust 
generated by machinery or floating in the work-rooms 
is securely collected, and the air discharged again into 
the room or outside the building absolutely free from 
dust. Since the recent suffocation of workmen in a 
London paint works, the “ Prinz” has been adopted 
by a number of paint manufacturers in the metro- 
polis, and the nuisance and danger thereby com- 
pletely removed. The machine is manufactured by 

| the Anti-Friction Conveyor and Grinding Machinery 
Foe, 3 Toe ENeween Company, London. 


THE accompanying engravings illustrate the Prinz 
dust collector, which is largely used for collecting 
dust generated by different kinds of grinding machi- 
nery. Fig. 1 represents the machine with double fans 
attached ; it is fitted with a revolving reel shown in 
half-section in Fig. 3. The reel consists of about 
eighty pockets, C, D. The air enters the centre of 
the reel from below in the direction indicated by the 
arrows, and passes through the dust filtering medium 
which withholds the dust, allowing the clean air to 
pass out. The reel has an intermittent revolving 
motion, and makes one revolution in about ten 
minutes, moving in such a way that two of the dust 
catching pockets are put into position to receive 
several taps of the dust-dislodging tapper B, Fig. 3, 
whilst simultaneously a back draught of pure air is 
passed through the pockets from the clean side, and 
the dust adhering on the inner surface is blown into 
the conveyor E. By this means a fresh current of 
air is drawn through the air tube, as shown by the 
arrows in Fig, 3. The conveyor carries off the dust 
through the valve at the side of the machine, which 
valve consists of a flap hinged at the top which opens 
outwards and prevents the entrance of air at this 
point. The direction taken by the air current through 
the tube A is shown in Fig. 3. This tube A is pro- 
vided at the bottom with a long slot, through which 
the back draught passes to the pockets of the reel. 
Fig. 1 shows the Sadjustment of the back draught 
tube A, the spring B, the tension of which is regu- 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. ] 





THE LONGRIDGE GUN. 


Srr,—A statement having appeared in the daily papers that a 
Gin. gun constructed from my designs burst at the first round at 
Woolwich Butts, on Thursday, 26th ult., I desire to contradict 
such statement, and to explain what really did take place and the 
cause of the accident. 

The gun was fired with 341b. of pebble powder and a projectile 
of 98}1b. The projectile went all right through the screens to 
the butt with a velocity of about 1850ft. per second. 

In order to explain the nature and cause of the accident, which 
consisted of blowing off the muzzle of the jacket, reference must be 
made to the accompanying drawings. Fig. 1 represents a general 
outline of the gun, which weighed 97 cwt. Fig. 2 is a longitudinal 
section at the breech. Fig. 3 a longitudinal section at the muzzle. 
The gun barrel consisted of a steel tube 1-6in. thick at the 
breech, and Illin. thick at the muzzle. Upon this was the 
iron coil 2in. thick at the breech and gin. thick at the muzzle. 
The tubes and coil were placed inside a cast iron jacket 
extending from end to end, but did not touch the Jacket 
except at the twoends. Thus it is seen that-there was no connec- 
tion between the tube and the jacket. The tube was therefore 
free to move longitudinally in the jacket until its front end 
abutted against the flange of the steel muzzle ring. On the other 
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hand, it was free to expand backwards, a space of about in. 
being allowed at A, Fig. 2, between the end of the tube and 
the breech ring. The tube was kept up to the muzzle ring by six 
Belville springs placed at A. As the breech plug takes into the 
breech ring, which again takes into the jacket, it is evident that 
there can be no backward longitudinal strain on the tube. The 
longitudinal strain generally spoken of is a strain between the 
breech and the trunnions, and it is in respect of resistance 
to this strain that the wire system of construction is so 
often said to be defective. The cry has always been that the 
breech will blow off. There is, however, another longitudinal 
strain, the importance of which has, I think, never been recognised, 
and it is this, I believe, which has caused the accident not only to 
my gun, but to others, which have had their muzzle or front part of 
the chase blown away. This is a forward strain tending to drive the 
tube forward in the line of fire. In my gun, as will be seen from 
the drawings, the whole of this forward strain came direct on to 
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the muzzle} ring, and was transmitted from it to the trunnions 
through the jacket. What happened then was this: The steel 
tube and coil were drawn forward about an inch, and tore asunder 
the jacket at two places, A and B, on Fig. 3. The part in front of 
A followed the projectile to the butts, the points between A and B, 
about Ift.in length, simply moved forward, leaving a space of about 
4in. wide at B. The steel tube was uninjured, and so was the coil, 
except that a small portion of it was dragged off the tube and 
uncoiled by the gun-metal hoop C, which was shrunk on to the 
end of the coil, and was carried away. The wire, however, was 
simply uncoiled, and was not broken. 

How came it that sufficient provision was not made to resist this 
forward strain? The answer is very simple. I never had the 
slightest suspicion that a strain of such magnitude would arise. 
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That there was a forward strain I well knew, but I had greatly 
underrated its amount. This strain is due to four distinct causes: 
—(1) The action of the powder pressure upon the difference of 
area of the obturator and the bore—this in my gun was 1°52in., and 
as the maximum pressure was 25 tons per square inch, this gives a 
forward strain of 38 tons; (2) the strain due to the friction of the 
rojectile through the rifling—this in my gun was about 7 tons; 
3) the strain arising from the inertia of the mass of the tube and 
coil recoiling with the gun—this did not exceed 55 tons; (4) the 
forward force due to the friction of the product of combustion. 
About this there is great uncertainty. If the friction be treated 
in the usual way for the friction of air through pipes—that is to 
say, making the friction a function of the density of the fluid and 
of the square of the velocity—the resulting strain is quite insig- 
nificant. 

In making my calculations for the strength of my gun, I thought 
I would be quite safe in allowing for a strain of 100 tons from 
friction. Co uently, I made the whole forward strain 38 + 
7 +55 + 100 = 200 tons, to meet which I gave a sectional area at 
the weakest part of the jacket of 55-8 square inches, so that the 


stress would be A = 3°6 tons per square inch, and as the breaking 





strain of the metal was ascertained by actual testing to be about 
16 tons per square inch, the factor of safety would about 4}. 
I am therefore driven to the conclusion that the effect of the fric- 
tion of the gases is very much greater than anticipated. 

I think we must consider the action of the gases, or rather of the 
mixed gaseous and liquid products of combustion, in the same light 
as that of a body moving upon another with pressure between the 
surfaces. The nature of the two bodies no doubt affects the 
co-efficient of friction, but the law that the force to give motion is 
directly as the surface multiplied by the pressure per inch of sur- 
face must, I think, hold good. . 

Considering the 6in. gun from this point of view, I have esti- 
mated the effect for two different positions of the projectile: (1) 
When it has moved 10in. from its original position, at which time 
the pressure is a maximum. In this case the surface acted on 
was $36 square inches, which, oy oy by the pressure, 25 tons, 
gives 20, tons; the velocity of the gases at this time would be 
zero at the breech, and 636ft. per second against the projectile ; or 
a mean velocity of 318ft. per second, i.e., we have a body of mixed 
gases and liquid pressing against the inner surface of the tube with 
a force of 20,900 tons, and moving at a velocity of 318ft. per second. 
Making a similar calculation for the moment when the projectile is 
leaving the muzzle, we get a body of mixed gases and liquid 
pressing against the tube with a force of 12,060 tons and moving 
with a mean velocity of 937ft. per second. 

Leaving out of account for the present the effect of velocity as 
increasing the co-efficient of friction, let us see what this would 
require to be to rupture the jacket. The strength of the jacket at 
the period of rupture was 55°8 x 16 = 992°8 tons; deduct the 
forward strains, exclusive of friction, 200-0 ; strain due to friction, 


792'8. This would give a co-efficient of friction of >0' in the 
ive 

. 12160. 1 1 : 

first case, and 793-8 in thesecond ; or oy and 5-4 respectively. 


Is there anything improbable in the idea that the co-efficient of 
friction may not exceed these figures? I think not, especially when 
we bear in mind the way in which hard steel tubes are scored by 
the products of combustion. I have very little doubt then that 
the rupture of this jacket was due to this cause. 

In the 6in. gun made in Russia from my design the jacket was 
arranged differently, and the forward strain was not concentrated 
at the muzzle end. This gun has fired upwards of 600 rounds, 
with charges of 39 1b. powder and 122 lb, projectile, and no accident 
has occurred. 

The accident to the gun at Woolwich is due, I freely admit, to 
an error in the design, but it is an error which may easily be 
remedied, and which in no way affects the principles of the gun 
construction which I have so long advocated. A force whose 
magnitude was never suspected by me, nor, so far as I know, by 
any one else, has manifested itself, and for this I made no sufficient 
provision. 

I believe that the same force greatly contributed to the blowing 
away the front part of the chase of the Collingwood and other 
guns. In the Collingwood gun about 100in. in length was blown 
off. The surface exposed by this length of the chase at the time 
of the projectile leaving the muzzle was about 3880 square inches, 
and the mean pressure five tons, the mean velocity of the pro- 
ducts of combustion about 1500ft. per second, so that there was a 
pressure of 19,000 moving at 1500ft. per second. The friction in 
this case gave rise to a strain which no doubt contributed very 
largely to the fracture of chase, if indeed it did not altogether 
cause it. Jas. A. LONGRIDGE. 

Jersey, May lst. 





FORCED DRAUGHT. 


Srr,—I find in your issue of last week an interesting letter by 
Mr. Howden, of forced draught fame, in which he reviews a paper 
lately read at the Institution of Naval Architects by Mr. Soper, of 
the Admiralty, on ‘‘ Boilers under Forced Draught on the Closed 
Stokehole System.” 

This letter contains certain strictures on Mr. Soper’s statements 
which appear inconsistent with many facts now more or less known 
in regard to the bad effect oi the closed stokehole system of forced 
draught on the interior of boilers, and predicts its failure, or rather 
the failure of the boilers to which it is applied, if worked at sea at 
any power above, or even equal to, what can be obtained by natural 
draught. From a considerable knowledge of such matters, and 
from the reasons given by Mr. Howden in his letter, I for one 
cannot but believe his predictions would only be too well fulfilled if 
such work was attempted; all the more asI read in a technical 
journal last month that the torpedo cruiser Fearless had attempted 
to steam at sea for some period with forced draught, but was 
unable to do so on account of the excessive leakage of her boiler 
tubes. My object in writing you, however, at present is chiefly for 
the purpose of referring to the trial proposed by Mr. Howden, for 
the proper testing of all the steamers of the Navy before being 
passed as fit foractive service. As a sea-going engineer of sufficient 
standing to hold an extra-chief’s certificate, and of experience in 
working various classes of steamers, including those of the Atlantic 
mail service, I consider such trials as are proposed of vital import- 
ance. Every sea-going engineer of experience knows that the 
Admiralty full-speed trials of a few hours are no proper test of the 
strength and capability of the machinery in actual sea work. I do 
not think any shorter trials, or trials at less power, than are 
proposed by Mr. Howden should be considered sufficient. No safer 
voyage of the same distance could be made than to Malta and 
back, and no mercantile engineer would have any confidence in the 
machinery he has charge of if it could not endure the comparatively 
mild test proposed, which is, I consider, just sufficient, and no 
more, to prove the efficiency of properly designed machinery, and 
should cause no undue strain or wear to such machinery. It is 
very remarkable that the Admiralty should spend millions of money 
annually on the construction of new war ships, and fill them with 
most costly machinery and armaments, and yet never try these 
ships in a rational and common-sense way. hether the officials 
in the constructive departments have more than a suspicion that 
the machinery could not stand a proper trial I cannot say, but it 
looks very much as if they have; for it surely must have often 
occurred to them that the trials they actually undergo do not 
prove whether the vessels are capable of performing at sea the work 
they are designed for. Seeing the vast interests dependent on the 
efficiency of our Navy, I would strongly recommend the trials 
which have, I consider, been most opportunely proposed by Mr. 
Howden. JHIEF ENGINEER. 

May 8th. 





Srr,—Will you kindly allow me space for a few remarks relative 
to the application of forced draught to cargo boats, which, so far as 
this port is concerned, is of primary consideration. Several ship- 
owners here are carefully considering the advisability of its general 
adoption, but if they are to be guided by the conclusions drawn 
from Mr. Howden’s letters in your recent issues, I am afraid they 
will be disposed to give forced draught a wide berth. Does Mr. 
Howden expect shipowners to put new boilers into their steamers 
so that they may save a few tons in weight at the expense of the 
life of the boiler by forcing and straining? What shipowners want 
is a remunerative system at a reasonable cost easy of application to 
existing boilers. 

To judge from Mr. Howden’s comments on Mr. Fothergill’s paper, 
read at the meeting of the Institution of Naval Architects, I am of 
opinion Mr. Howden is completely beside the question so far as 
— boats are concerned. Take an average cargo boat, such as 
trades to this port, carrying 1200 to 2000 tons deadweight, say, in 
the ore trade. At the — rate of freight the gross earnings are 
not large, and it would be more economical with forced draught in 
such a boat not to increase the speed, but at the same rate of speed 
to reduce the consumption, and hence the number of stokers, 
increasing the deadweight cargo carried. So farasI understand 
Mr. Fothergill’s paper this is what he advocates. As to the 
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question of heating surface and H.P., I do not pretend to 

give any opinion, but may say it has been the practice of the 

— engineering firms for some few years to recommend large 
iler power with a view to economy and easy steaming. 

I think ‘ Phos’s” letter in your last issue very much to the 
point, and would say to Mr. Howden, if he wishes to convince ship- 
owners in Cardiff that his system is of value to cargo boats, let him 
give complete tabulated data of what he has done. Surely there 
can be no difficulty in giving twelve or fifteen voyages of the New 
York City ! 

Is it true, as reported, that Mr. Howden’s application of his 
system to some steamers trading from the ‘Tyne proved a failure / 

Cardiff, May 7th. SHIPOWNER, 





Sir,—If Mr. Howden, instead of devoting bis time to criticis- 
ing the forced draught work of other engineers, would supply a 
complete and accurate statement of what he has done himself, it 
would be far more to the purpose. What has it cost to fit up a 
ship on Mr. Howden’s system? I do not ask for an estimate, but 
for the actual cost? And what is the result of, say, two years’ 
working; what are the coal bills, and above all the boilermaker’s 
bill, and the bill for fire bars, furnace doors, and such like ? 
All Mr. Howden’s energies are spent in telling us the objections to 
forced draught, with which we are only too familiar. Mr. Howden 
seems strangely reluctant to supply just the information that ship- 
owners want. SUPERINTENDING ENGINEER, 

London, May 9th. 





SOUTH KENSINGTON, 

Sir,—Your correspondent, “ A. N.S. 8.," seems to be not over 
clear as to what point he wishes to establish. After repeated 
perusal of his letter, [ must confess that I cannot tell whether he 
wishes to attack or defend South Kensington, and I defy anyone 
else to do so. However, there are one or two passages in which he 
has at least a definite, although subordinate, point of attack; 
and as the consideration of this will, I think, throw a good deal of 
ligit on the main question—the working of the South Kensington 
Science Schools—I trust my remarks may be considered worthy of 
insertion in your widely-circulated paper. 

Although I have been a student at South Kensington, I never 
promised to engage in science teaching, and am therefore under 
no restrictions, moral or otherwise, in the matter. But knowing a 
little more of the difficulties of science teaching than ‘‘ A. N, S. 8.” 
can, and knowing also that the science teachers in training are 
very far from being the unscrupulous set of men “A. N. 8. S.” 
represents them to be, I should like from an independent stand- 
point to mention some of the ditliculties which lie in the way of 
science teachers in training fulfilling their promises in many cases. 

When a man who has been trained at South Kensington as a 
science teacher attempts to obtain employment, he generally finds 
the difficulties very great. Posts in schools, in which the duties 
consist of science teaching only, generally go to graduates in 
science of London, the unfortunate South Kensington teachers 
being heavily handicapped by the absence of anything of the 
kind in their case. The great majority of science masterships, 
however, require the holders to give assistance in other depart- 
ments of school work, frequently mathematics or Latin, usually 
English, and sometimes other things. In one place I know of, 
which is quite typical, the science master is expected to teach pretty 
high mathematics, mechanics, physics, physiography, and French. 
Under circumstances such as these, the men who obtain the 
science masterships are simply ordinary teachers who have managed 
to pick up the merest smattering of science ; while the trained 


specialists of South Kensington are at a discount. The head 
masters of schools regard science in general with no 
friendly eye, and are utterly oblivious of the fact that 


it requires several years of training to fit a man for 
teaching science properly, to give him a sufficiently extensive 


i yam with methods, and—more important still—to impart 
to him something of the true spirit of science. Of course, some 
one will say, “‘ Why should not the South Kensington men qualify 
themselves in the ordinary subjects and in science also!’ The 


reason is, that few men in their circumstances can devote so many 
of their best years to mere preparation for the battle of life as 
would be necessary. These are things which have come under 
my own notice, and they have made me a little more chari- 
table in my judgments on South Kensington trained teachers 
than I might otherwise have been. I know that, as a matter 
of fact, the great majority of them try, and try a good 
deal harder than ‘‘A. N. 5S. S.” has any idea of, to get 
places as science masters. The instances are very few in which a 
man deliberately enters into engagements to teach without any 
intention of keeping them, although ‘‘A. N.S. 5S.” appears to 
insinuate that these cases form the majority. But what is a man 
to do when he finds that he cannot make a living by science teach- 
ing! I wili give an instance. A man who was engaged in busi- 
ness in a town in the North of England came to South Kensington, 
stayed three years, and then endeavoured to obtain employment 
as a science teacher. He could not make a decent living at it, and 
went back to his former business. That is only one of many cases, 
May I ask how “A. N. 8. S.” would act under such circum- 
stances! How long would he try to act up to the letter of his 
engagements! Until he came to spend the last sovereign of his 
little savings, perchance, but not longer. 

I am not one of those who believe that this state of things will 
last. But at present there seems no prospect of any immediate 
improvement. On the one hand, we have the old-fashioned edu- 
cators, who believe that the school training which they themselves 
had ought to be good enough for the boys of the present genera- 
tion; while, on the other, the extreme utilitarians are demanding 
technical training during the period of school life, forgetting that 
it ought to be founded on a purely, or almost purely, scientific one. 
There is plenty of scope for the teachers turned out by South 
Kensington, but that does not in the least alter the fact that the 
circumstances are, in the great majority of cases, such as to prevent 
them from playing their part. 

I cannot see why ‘“‘A. N.S. 5S.” should have brought in any 
references to “certain young men, mostly with their hands in their 
pockets, who get 10d. an hour” for research work. I do not see 
what bearing this can have on South Kensington as a teaching 
institution. There is one painful duty, however, which I must 
perform in justice to the young men referred to. There is no 
possibility of mistaking his reference, and I must in consequence 
characterise his description of them as utterly false. I trust that 
he did not intentionally make this grave misstatment, for 
“A, N.S. 8S.” and I were students together for two years, and I 
should be extremely sorry to alter the high opinion I have formed 
of his character. 

I must apologise for the length of this letter, but venture to hope 
that thelove of fair play, which I have so often seen THE ENGINEER 
display, will induce you, Sir, to look leniently on this fault. 

May 10th. x. ¥. Z. 





Sir,—It seems, from the correspondence now appearing in your 
pages, to be generally admitted that a great deal of research work 
is done at South Kensington, and that this costs a good deal of 
money. Most of your correspondents seem to be students, or at 
all events men well acquainted with what goeson. May I ask some 
of them to tell your readers what manner of research work was 
carried on, say, in 1887, and what was the practical result? 

I have been told by one who professes to be well informed that 
several hundreds of pounds have been spent in trying to reproduce 
the curious Chinese bronze mirrors which show on the front the 
pattern on the back. For myself, I do not believe that the 
national money has been wasted in this way. Perhaps some of 
your correspondents would give me some hint as to the source of 
this ridiculous story, which has no doubt grown up out of some 
mistake, SENEX, 

Ladbrook-gardens, May 8th. 
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SINGLE. ¥. COUPLED LOCOMOTIVES. 


Sir,—I have read with much interest the letter from your 
correspondent ‘‘ Obscurus,” wherein he suggests the idea of 
different railway ons exchanging their engines, as a means 
of seeing if a class of engine which worked a particular kind of 
traffic on a certain line would not be suitable for the same kind of 
trattic on another line. Possibly something like this might be done 
with goods engines, and a standard stamp of engine arrived at. 
But I must take exception to his idea being carried any further 
than this. For instance, he suggests that a Great Northern 8ft. 
single wheel engine would be suitable for working the express 
trains of the South-Western Railway. Now, Sir, this gentleman 
can never have seen a gradient book of the South-Western lines, 
or, if he has, surely it must have passed out of his hands without 
ever being “aes or | am sure he would not have made such rash 
proposals. What, for instance, would become of a Great Northern 
single with a load of fourteen six-wheeled coaches and two bogies 
on a bank of 1 in 80 averaging seven miles long? Why I guarantee 
that the ft. single would stick when half-way up the bank. I 
therefore ask your correspondent whether he thinks one of the 8ft. 
singles would ‘‘beat one of Mr. Adams’ 7ft. coupled engines 
hollow” on such work as this? 

Now with reference to a South-Western engine being miles 
behind if it had to run the Great Northern trains, this I very much 
doubt, as 1 am sure some of Mr. Adams’ 7ft. coupled engines are 
very fine examples of modern locomotive practice, and I consider 
if they were put on the Great Northern trains would do the same 
work on a very much less consumption of coal, and keep time just 
as well as the single engines. 

I should imagine the Great Northern engines require plenty of 
steam, hence coal, to get through their work. he coal consump- 
tion on the Great Northern Railway per engine mile is 391b., and 
per train mile 47 1b. ; whereas on the South-Western Railway the 
coal consumption per engine mile is only 27lb., and per train mile 
37 lb., and this figure has, so I understand, recently been brought 
lower, and the coal consumption on the South-Western Railway is 
now lower than on any other line in the kingdom. 

I notice in this week’s issue of THE ENGINEER that a correspon- 
dent says the tractive force is not so large in the South-Western 
engines as it is in engines on most other lines. Now, for test, we 
will take a Great Northern 8ft. single. 1 find by referring to a 
table which was given in the minutes of the Civil Engineers that 
the exact diameter of the driving wheels of a Great Northern 
engine is 8ft. 1}in., the cylinders are 18in. diameter and 28in. stroke. 
This data gives a tractive force of 93lb. per 1lb. mean effective 
pressure in cylinders. The weight of the engine in working order 
45 tons and the tender 36 tons, giving a total weight of 81 tons. This 
is several tons heavier than any engine now running on the South- 
Western Railway; and I think this will quite satisfy your corres- 
pondent, who was unwise enough to state that the ‘weight and 
internal resistances” were greater in the South-Western engines 
than in any other company’s engines. The weight of one of Mr. 
Adam’s 7ft. coupled engines and tenders in working order is about 
75 tons, and the tractive force r lb. in the cylinders is 
42 1b. How much below the Great Northern single ? 

I must apologise for occupying so much space in your valuable 
paper, but trust you will insert this letter in fairness to engines 
which are second to none in this country, 


London, 8.W., May 7th. TuBAL Catn’s Son, 





Sir,—Kindly allow me to correct one most important mistake 
your correspondent Mr. Thompson, in your last issue, makes 
with regard to the boiler pressure of the South-Western engines. 
He remarks that ‘‘the boiler pressure of the London and Soutb- 
Western engines is generally 160 1b. to begin with, but after a little 
service it is reduced to 140 lb.” 

Out of the seventy-seven express engines now working the prin- 
cipal fast trains on the South-Western, twelve only have a pressure 
of 140 1b., while the remaining sixty-five are pressed at 1601b. All 
the heaviest and sharpest timed trains are worked by the latter. 
All the latest goods and suburban passenger engines are built for 
1601b. Your correspondent will therefore see that the South- 
Western trains could not be worked with perfect ease by engines 
of considerably less power. 

As regards single engines for the South-Western Railway, I 
should very much like to see a Great Northern engine, with 140 1b. 

which is, I believe, their working pressure—and an 8ft. wheel, 
take the 11] a.m. train to Exeter, with fourteen, sixteen, or eighteen 
coaches. The ruling gradients between Axminster and Honiton— 
ten and a-quarter miles—are, two miles 1 in 100, and five miles 
1 in 70 and 80; or else take a train of sixteen coaches loaded— 
gross weight 280 tons—up an incline of 1 in 100 for one mile, 
followed by three and a-quarter miles 1 in 60, both of which per- 
formances are frequently accomplished by Mr. Adams’ 7ft. lin. 
coupled engines, The average consumption of fuel for these 
engines is about 24]b. per mile, and this, if compared, will be 
found to be considerably below the Great Northern consumption. 
I fail to see how the single engine is going to save fuel on our 
rough road while the consumption of fuel is heavier on their level 
road, A. S. B. 





FREE TRADE AND NO TRADE, 


Str,—Permit me to thank Mr. Ransome for the manner in which 
he has written about me in your last impression. At present I do 
not think anything would be gained by a further expression of my 
curiosity on certain points. Just now I am carefully following the 
inquiry into the sweating system, which cannot fail to be highly 
instructive in a practical sense. I shall perhaps have occasion to 
ask some of your readers by-and-bye whether the free importation 
of German and Russian Jews into this country, who work for 
fabulously low wages, is or is not a distinct advantage to the nation, 
and which are the best arguments to prove that a capitation tax 
to be paid by each on landing would be disastrous. 


London, May 7th. TRADER, 








HORSE ARTILLERY. 


Captain W. J. Ropertson, R.H.A., read a paper on ‘The 
Present Functions and Scope of Horse Artillery” at the United 
Service Institution on Friday, May 4th. Circumstances have led 
to this paper being brought out. The reduction of the force last 
year was declared by Mr. Stanhope to involve no real reduction in 
our strength. He hinted that the remainder of the batteries would 
be strengthened and rendered more efficient. This does not appear 
to be in any way justified. We must not shut our eyes to the fact 
that we are weaker than last year. To do away with horse 
artillery, however, would, no doubt, reduce the estimates greatly, 
for it is an expensive arm. There can be only one reason why 
reduction should not be pushed, namely, that horse artillery is 
necessary. This was urged last year by nearly all the officers who 
are members of the House, but the reduction was carried out never- 
theless. Officers then laboured under the great disadvantage that 
the Duke of Cambridge’s opinion had not been expressed. This 
difficulty has recently been removed; the Duke at the Mansion House 
said that the reduction had been forced on him, and the natural 
result is that those who are most likely to take up the matter and 
who can speak with most weight on a sucha question are now likely 
to make themselves heard, This occurring on the eve of the reading 
of Captain Robertson's paper gave a special interest and character 
to the paper and discussion. 

The paper was chiefly a historical review taken in order to show 
how the need of horse artillery had been felt, and how it had been 
met in past wars in Europe, India, and Egypt. How far ‘‘galloper 
guns” attached to regiments of cavalry had been successful and 
where they had fallen short, and how the complete organisation of 
entire batteries or troops of horse artillery had proved to be by 


| tar the most efficient method of dealing with the question. It is 
hardly in our province to follow the course of this class of paper 
through. The lecturer traced the uses of horse artillery with 
cavalry in reconnaissance, in covering a retreat, and in general 
action with cavalry, also in pursuit and in forced marches; showing 
the need for the increased strength of horses and increased mobility 
which gives it itsadvantage over ordinary field batteries equipped for 
working with infantry, thus justifying its increased cost. en the 
lecturer took up the question of machine guns, which, as he urged, 
have neither the range nor battering effect needed. The moral 
effect Captain Robertson believes to be less, judging from an 
experiment made by him in India. Lastly, he considered 
what is the most desirable equipment as to weight and power 
of gun. The 12-pounder breech-loading gun, which is now 
being issued to our field artillery, weights about 41 cwt. complete— 
about the weight of the old 24-pounder howitzer, which used to 
accompany our 9-pounder smooth-bore gun. This the lecturer 
regarded as too beavy, ard he believed that a wire gun weighing com- 
plete about 33 ewt. is likely to take its place. Here we would remind 
our readers of the peculiar condition of the field gun question, 
especially as this was not spoken of by Captain Robertson, whose 
historical review was too long to admit of the discussion of the 
behaviour of the piece itself. The whole difficulty with our field 
guns for years past may be summed up in one word, “‘recoil.” 
Our material and our system of construction now admits of the 
gun—firing as it does slow burning powder—performing work of 
a magnitude and shape which makes the gun bound back to an 
extent which is with difficulty limited to 20ft.; consequently the 
main point to study is how to keep down recoil. If we could devise 
brakes, which would go far in this direction, it would mean an in- 
crease of brake powertothegun, for wecould usealarger charge. This 
then is our difficulty, so that it may be almost said that at present the 
power to control recoil is the gauge of the power of the gun. Some on 
this account urge a heavier gun; and to them the introduction of wire 
seems altogether beside the question. We think, however, if the 
introduction of wire enables metal to be transferred from gun to 
carriage, it might be so arranged as to increase the power of the 
gun by means of adjustment of brake. The weight would be better 
in the gun itself so far as the action of its inertia to check recoil is 
concerned, but it is possible that the difficulty of the increased 
liveliness of the wire gun may be more than compensated by 
increased strength—not weight merely, but strength—in the parts 
of the carriage concerned. Suppose we are enabled to present to 
the powerful grip of a brake a mass that will stand tearing and 
grinding for an increased time, and a structure that bears the 
shock; then it appears to us that a wire gun might be the best 
kind, though the whole process of firing would be a very violent 
transaction. 

On this aspect of the question no discussion unfortunately took 
place, the speakers looking only at the tactical bearings of the case. 
General Fraser spoke on behalf of the cavalry to the effect that 
they recognised the special value of horse artillery, and wholly 
regretted any reduction in the force; and other speakers appeared 
to endorse Captain Robertson’s views generally. 








LEGAL INTELLIGENCE. 


COURT OF APPEAL, 
30th April, 1888. 
(Before Lords Justices COTTON, FRY, and LOVES.) 
ELLINGTON V, CLARK, BUNNETT, AND CO. 

THIS was an appeal by the defendants from a decision of Mr. 
Justice Kay restraining them from making hydraulic lifts in in- 
fringement of the plaintiff's patent. A report of the case was 
given in THE ENGINEER, 23rd December, 1887, p. 514, vol. Ixiv. 
In 1881 the plaintiff patented an invention for hydraulic lifts, by 
which water pressure was substituted for the old method of using 
a weight to counterbalance the weight of the cage and shaft. The 
defendants invented a machine for the better arrangement of lifts 
in which water pressure was used, but the counterbalancing weight 
was not entirely got rid of. The plaintiff alleged that the defen- 
dants’ machine was an infringement of his patent, and Mr. Justice 
Kay decided it was an infringement, and granted an injunction. 
Mr. Ricpy, Q.C., and Mr. TERRELL appeared for the appellants; 
and the ATTORNEY-GENERAL, Mr. MOULTON, Q.C., and Mr. MICKLEM 
for the respondents. Their Lordships held that there had been no 
infringement, and reversed the decision of the Court below, dis- 
missing the action with costs, and giving the appellants costs on 
the higher scale. 








LAUNCHES AND TRIAL TRIPS. 


A steel screw steamer of about 1700 tons, and built to the order 
of Mr. Thomas Dewsbury, of Leeds, for the Compania Sud Ameri- 
cand de Vapores of Valparaiso, was successfully launched from the 
building yard of the Blyth Shipbuilding Company, at Blyth, on 
Monday afternoon. The vessel, which was named the Rapel, has 
been specially designed for the South American trade. There will 
be fitted four powerful steam cranes and a steam winch, al] made 
by Messrs. Robert Roger and Co., of Stockton-on-Tees, and a large 
multitubular donkey boiler working at a very high pressure for 
driving the cranes, &c., has been made by the Tyne Boiler Works 
Co., of Low Walker. The cabin arrangements, &c., are ample. 
The engines, which are of the tri-compound description, will be 
supplied by the North-Eastern Engineering Company, of Sunder- 
land and Wallsend. Immediately after the launch the Rapel was 
towed to Wallsend for the purpose of receiving her machinery. 
The christening ceremony was gracefully performed by Miss Kate 
Dewsbury, of Leeds, 

On the 4th inst. the steamship Marmion, belonging to the 
London and Edinburgh Shipping Company, made a trial trip in 
the Firth of Forth. The vessel has just undergone a thorough 
overhaul, and her furnishings have been completely renovated by 
Messrs. S. and H. Morton and Co. The Marmion, which was built 
in 1871, by Messrs. Lawrie and Co., Whiteinch, and supplied by 
Messrs. J. and G. Thomson, Clyde Bank, with engines of 48in. and 
82in. by 36in., with 65 lb. pressure, has been greatly improved, and 
from the speed she made at the trial is believed to be the fastest 
boat of the fleet of London steamers. She has been provided with 
a set of triple expansion engines 26}in., 42in., and 67in., by 45in. 
stroke, with a working pressure of 160 1b., and on her voyage down 
the Forth to the Bass Rock attained a speed of 16°4 knots. The 
boilers are fitted with Purves’ patent flues, and the engines have 
all the latest improvements, inc — feed and bilge pumps and 
auxiliary tanks that may be utilised in an emergency. All the 
machinery has been introduced under the direct superintendence 
of Mr. Young, engineer to the London and Edinburgh Shipping 
Company. The cabin accommodation has been enlarged to the 
extent of providing berths for 120 saloon and 120 second-class pas- 
sengers. The vessel has been fitted with steam steering gear by 
Messrs. Alley and M‘Lellan, and is furnished throughout with 
electric light by Messrs. J. T. Goolden and Co., London. 

The steamship Pallas, which has been built by Messrs. Raylton 
Dixon and Company, of Middlesbrough, for Messrs. Rathbone 
Brothers and Company, of Liverpool, for their Star Line of 
steamers from Liverpool to Calcutta, has made her trial trip from 
the Tees. The Pallas is of the following dimensions:—Length, 
350ft. ; breadth, 42ft.; depth, 28ft. 9in. She is a steel steamer, 
built on the three-deck rule, cabin accommodation being very 
handsomely fitted in a leng house aft. The ship is lighted through- 
out with the electric light. The engines are triple expansion, with 
cylinders 24in., 40in., and 66in. diameter by 48in. stroke, and have 
been fitted by Mr. George Clerk, of Sunderland; the indicated 
-horse-power given by diagrams on trial being 2512, and the speed 
13} knots, 











THE ROYAL SOCIETY CONVERSAZIONE. 





Last Wednesday night, at a conversazione of the Royal 
Society at Burlington House, under the presidency of Professor 
George Gabriel Stokes, among the exhibits of interest were 
samples of extremely hard carbon by the Woodhouse and 
Rawson Electric Supply Company, for microphonic and other 
purposes, It took a high polish like jet, and in pieces as thick 
as average metallic foil gave a metallic ring when dropped upon 
the table. Some samples of it, soldered into small discs of 
brass, were exhibited. The soldering had been effected by first 
depositing copper upon the carbon by electricity, then tinning 
the copper. This “adamantine carbon” was stated to be hard 
enough to scratch glass, and the exhibitors said that its mode of 
preparation is secret, but electrical deposition is brought into 
play in the process. The same firm exhibited Vernon Harcourt’s 
new pentane standard lamp, in which part of a cylinder of 
flame is seen between two vertical tubes, which cut off from view 
the upper and lower part of the flame, gave a light in all directions 
equal to that of one average standard candle. Messrs. Woodhouse 
and Rawson also exhibited a holophotometer, for measuring the 
intensity of a light all round. It consisted of adjustable mirrors 
mounted upon a kind of heavy retort stand. The absorption 
of light by the mirrors themse!ves had been found to amount 
to 1°8 per cent. 

Among the most interesting objects on view was a copy of 
M. Moissan’s apparatus for the isolation of fluorine, exhibited by 
Professor T. E. Thorpe. 

Mr. C. V. Boys, who is noted for his ability as a demonstrator, 
whether in drawing quartz silk by means of flying arrows or in 
managing straw skyrockets, performed various experiments with 
soap-bubples. He blew one bubble and placed it upon an iron 
ring, then, with coal gas, he blew another bubble inside the 
first one, which rose, carrying the outer bubble with it, also a 
piece of paper attached by a thread, as a sort of balloon car, to 
the lower part of the outer bubble. When two bubbles were 
blown independently of each other, and then rubbed against 
each other, they would not touch, but the slighest amount of 
electricity brought near them by means of a little electrophorus, 
caused them to coalesce and burst. When one bubble was 
blown inside another the electricity caused no coalescence, the 
outer bubble protecting the inner one from its action. 

Mr. J. G. Symons exhibited some Casella’s thermometers, 
made to determine the present temperature of mineral springs 
in the Pyrenees, in order to ascertain whether there have been 
any small changes in their temperature during the present 
generation. 

Mr. Shelford Bidwell exhibited apparatus for measuring the 
changes produced by magnetisation in the dimensions of rods 
and rings of iron and other metals. It has long been known 
that an iron rod when magnetised is at first slightly lengthened ; 
but Mr. Bidwell has discovered that if the magnetising force be 
sufficiently increased the bar again contracts, and ultimately 
becomes actually shorter than when unmagnetised. A cobalt rod 
contracts at first under magnetisation, and then becomes longer ; 
a nickel rod contracts, and the limit of its contraction has not 
yet been reached ; bismuth is slightly elongated in intense fields. 
These results were rendered visible by means of lever motion 
applied to a little reflecting mirror; the instrument would 
measure changes in length amounting to the twenty-five 
millionth of an inch. 

Mr. A. A. Common, of Ealing, exhibited photographs of the 
polar axis of a 5ft. telescope. The axis of the telescope consisted 
simply of an ordinary iron boiler floating in water, so that it 
would turn easily, and loaded with pig iron. 

Professor George Forbes exhibited a Coulomb meter, in which 
an electric current passing through an iron conductor creates 
heat, which sets up a convection current in the air, and this 
causes vanes to rotate about a vertical axis and drive clockwork. 
The number of revolutions indicated on dialsis, through a con- 
siderable range of currents, an exact indication of the number 
of coulombs or ampére-hours which have passed through the 
conductor. The friction of a ruby cap ona pivot determines 
the smallest current which can be accurately measured, and the 
friction of the clockwork is barely perceptible. The resistance 
of a meter to read from 1 ampére upwards is ‘02 chm. 

Mr. E. S. Bruce had on view a translucent captive balloon for 
flashing signals by night. Some glow lamps were placed inside the 
balloon, and flashes could be produced from the earth by means 
of two fine conducting wires and a commutator; some experi- 
ments with the system bave been conducted in the presence of 
the English and Belgian military authorities. 

Particulars about some of the other apparatus brought under 
the notice of the guests of the President have already been pub- 
lished in these pages. 








GLOUCESTERSHIRE ENGINEERING SociETY.—On Tuesday evening, 
the members of the newly-formed Gloucestershire Engineering 
Society metin the Theatre of the Scienceand ArtSchools, Gloucester, 
to hear the first contribution to their proceedings in the shape’of a 
lecture by Dr. Ryan, of the Bristol University College, delivered by 
desire of the council. Ina discourse of over two hours’ duration, the 
lecturer dealt with some of the more interesting features of modern 
high-speed engines and current marine engineering practice. He 
showed how electrical engineering had reacted on steam engineering 
and given rise to the numerous very ingenious forms of high-speed 
engines. Many of these were illustrated by lantern-slide photo- 
graphs, and particular commendation was given to the rotary 
engine of Mr. John Fielding, a model of which was on the table. 
Compassionate reference was made to the confiding people, who, 
without presuming to hamper it by mechanical or other conditions, 
looked to electricity to fulfil every industrial need, and in some 
mysterious way to supplant every form of motor. The impulse 
which electric lighting had given to steam engineering, and the 
magnificent way in which inventors and manufacturers had 
responded to it, emphasised the vanity of the hope of those who 
expected a pan-electrical millennium. The lecturer went on to trace 
the rise and progress of the ‘‘ triple expansion engine” at sea and 
on land. He commented on the unparalleled uniformity of opinion 
amongst marine engineers with regard to its merits. The battle 
between simple and compound engines was waged on nearly equal 
terms for over a decade, and aow the triple expansion engine had 
unmistakeably beaten the victor without straining a crank-pin or 
starting a bolt. Curiously enough, all makers alleged an economy 
of just 25 per cent. for the new over the old type of engine. It was 
hardly ever more and seldom less. The lecturer quoted the case of 
the Wells City steamship, formerly belonging to the firm of Chas. 
Hill and Sons, of Bristol. Their consulting engineer, Mr. John 
Scott, had furnished him with particulars of the performances of 
the triple expansion engines of the Wells City and of the compound 
engines ofa sister ship, the Jersey City. The former had certainly 
realised an economy of 254 per cent. in the coal bill over the latter. 
Dr. Ryan attributed 20 per cent. of this to the intrinsic merits of 
the higher pressure of the steam and the greater expansion, 4 per 
cent. to accidental advantage in the case of the boilers, and 1} per 
cent. to contingent advantage in screw efficiency. Mr. J. J. 
Seekings, of Gloucester, occupied the chair, in the unavoidable 
absence of Mr. Jas. Platt, the President. The society alreadv num- 
bers nearlyl00 members. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. TwiermeyeR, Bookseller. 

NEW YORK.—Tue Wititmer and Roogers News Company, 
81, Beekman-street, 











PUBLISHER'S NOTICE. 


+," With this week's number is issued as a Supplement a Two-page 
Engraving of the Triple-erpansion Engines, with Morton's Valve 
Gear, of 8.8 Circe, Kvery copy .as issued by the Publisher 
contains this Supplement, and subscribers are requested to notify 
the fact should they not receive it, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 





*,* All letters intended for insertion in THe ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep cojries, 

*.* In order to avoid trouble and confusion, we find it necessary to unform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d, postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 

Irattano.—None at all. If you can speak Italian, apply to some trm 
erporting machinery for @ berth, 

J. A. L.—Certain patent agents used to publish sheets of mechanical move- 
ments, but we have not seen anything of the kind for a long time, nor can 
awe tell where they are to be had. Improved methods of instruction have 
superseded them. 
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MEETINGS NEXT WEEE. 
Tar IxstiTuTION oF Civit ENGInkeRs.—Tuesday, May 15th, at 8 p.m.: 
Ordinary meeting. Papers to be discussed :—‘ The Tay V iaduct, Dundee,” 
by Mr. Peter Crawford Barlow, B.A., M. Inst. C.E. “The Construction 
of the Tay Viaduct, Dundee,” by Mr, W. Inglis, Assoc. M. Inst. C.E. At 
a meeting the last ballot for Members for the present session will take 
lace. 
«, BOCIETY or Arts.—Monday, May 14th, at 8 p.m.: Cantor lectures, 
Decoration,” by Mr. G. Aitchison, A.R.A. Lecture ITI.—Stained glass 
—Enamels— Woodwork, including carved, turned, and inlaid—Woven 
and felted fabrics—Leuther : embossed, peniet, and lacquered, and cuir 
bouilli - Imitations of, and substitutes or, leather. Tuesday, May 15th, 
at8 pm.: Foreign and Colonial Section. ‘ Duty of the State towards 
Emigration,” by Mr. James Rankin, M.P. Wednesday, May 16th, at 
8 p.m.: Ordinary meeting. ‘Electric Lighting from Central Stations,” 
by Mr, R. E. B. Crompton ; the Attorney-General, M.P., will preside. 





METEOROLOGICAL SocieTy.—Wednesday, 16th inst., at 7 p.m., at the 
Institution of Civil Engineers: Ordinary meeting. Papers to be read :— 
“Report of the Wind Force Committee on Experiments with Anemo- 
meters conducted at Hersham,” drawn up by Mr. G. M. Whipple, B.Sc , 
F.R. Met, Soc., and Mr. W. H. Dines, B.A., F.R. Met. Soc. ‘On the 
Measurement of the Increase of Humidity in Rooms by the Emission of 
Steam from the so-called Bronchitis Kettle,” by Mr. William Marcet, 
M.D., F.R.8., President. 

Roya Unirep Service Institvtion.—Friday, May 18th, at 3 p.m.: 
oan — Defence of the United Kingdom,” by Rear-Admiral P. H. 
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_THE ENGINEER 








MAY 11, 1888. 





THE PENETRATION OF ARMOUR PLATES, 


THERE are few phenomena in physics more interesting 
than the penetration of armour-plates by projectiles. Appa- 
rently quite a simple process it really presents very curious 
features, difficult of explanation possibly because they 
have not received that thoughtful consideration which 
they deserve. The mathematician easily refers the whole 
thing to the principle of work. The shot, in forcing its 
way through the plate, expends so much energy, which 


> 


can be calculated by the well-known formula : °” when 
29 


the striking velocity of the shot and its weight are known. 
But the saying of all this conveys no appreciable idea of 
what actually takes place; nor does it in any way solve 
the puzzle which the penetration of a plate presents. 
Recently certain projectiles made by the Hadfield Com- 
pany have gene plates nearly two diameters of 
the projectile thick; one Gin. projectile has gone 
through an 8in. plate, and has suffered so little defor- 
mation that it might be used a second time. Indeed, 
it requires unusually delicate instruments to measure its 
loss of shape. Why is it that in this case the whole of 
the energy has been expended on the plate, while no work 
worth mention has been done on the shot? The superti- 
cial answer is that this happens because the shot is 
very much harder than the plate; but, as a matter 
of fact, much the same results are got when the 

late being steel-faced, there is not a wonderful difference 

etween the hardness of the two. But we can carry the 
thing a little further. In nearly all cases, even when a 
projectile fails to get through a plate, the work done on 
the plate is much greater than that done on the shot. 
When a projectile is broken to fragments against a plate 
it will very often be found that the injury sustained by 
the plate represents enormously more work than the injury 
done to the shot. Ina word, it would appear that the 
body which receives the blow invariably has more work 
done on it than is done on the striker. Let us suppose 
that it was possible to suspend a projectile freely in the 
air, and then to give an armour-plate a velocity of 2000ft. 
per second, and that when so moving it should strike the 
projectile. Mathematically speaking, there should be no 
difference in the result whether the plate moves and the 
shot is at rest or vice versi. But it is by no means clear 
that in fact this theory holds good. On the contrary, 
it seems to be not impossible that if the plate moved the 
projectile would suffer more, very much more, than the 
plate. At first sight it seems to be absurd to assert that 
there is no difference mathematically in the force of two 
collisions, one with the plate and the other with the pro- 
jectile at rest ; it may therefore be worth while to explain 
why the truth isasit is. The whole energy which a flying 
projectile has to expend on a plate is measured by the dis- 
tance which it moves against the resistance of that plate. 
From this can be deduced, when the other factorsare known, 
the force or push or effort with which it presses against 
the plate to drive its way through. Let us suppose that 
a shot weighing 200 lb. hits a plate with a velocity of 
2000ft. per second, and is brought to rest in passing 
through the plate, which is 1ft. thick. Its total energy 


will be 200 x 2000? _ 12,625,000 foot-pounds. As the 


projectile vields up all its energy in passing through Ift., 
it follows that it pushes against the plate with a force of 
12,625,000 lb. Now, if the plate struck the shot and 
imparted its own velocity of 2000ft. per second to it in 
the 2000th part of a second, it must necessarily push 
against the shot with a force of 12,625,0001b. Thus it will be 
seen that whether the plate strikes the shot, or the shot 
strikes the plate, the force exerted between the two would 
be precisely the same. The question remains, Would the 
mechanical result be the same? And, as we have said, we 
think it would not. In other words, the mere fact that 
the projectile is in motion appears to endow it with a 
power of resisting the performance of work upon it, keeping 
it, so to speak, from being deformed or broken up. 

That mere velocity seems to impart peculiar powers of 
resisting deformation may be illustrated by many facts. 
One well-known is that a tallow candle may be fired 
through a deal board. If any of our readers desire to 
try the experiment, they must take the precaution of load- 
ing the fowlin properly. An old percussion gun 
answers best;afullchargeof powdershould beused,and over 
it must be put a couple of thick wads. An ordinary “dip” 
candle about 8in. long answers best. It should be of such 
a size that it will just slip down the barrel of the piece by 
its own weight. The wick should be cut off short, but 
the candle must not be cut or broken in any way, and it 
must not be flattened down or jammed in with the ram- 
rod, but it must bear fairly on the wad. The gun may 
then be fired at a deal door, say an inch thick, at a dis- 
tance of 20ft., care being taken that the candle shall not 
strike at an angle. In nearly every experiment the candle 
will pass clean through the » tn What becomes of the 
candle we have never been able to discover; but the door 
is there with a hole in it, much the same as would be 
made by a bullet. We have here phenomena very similar 
to those presented by the passage of a projectile through 
a plate, only that the difference between the hardness of the 
door and of the candle is very much greater. On the other 
hand, if we may be permitted, for the sake of argument, 








to compare two non-congruous things, the hardness of the 
armour-plate, as compared with the velocity of the shot, 
is much greater than the hardness of the door, as com- 
pared with the velocity of the candle; and it seems to be 
not impossible that if we could vq impart sufficient 
speed to it, a leaden projectile might be sent through an 
armour-plate with quite as much ease as a hard steel pro- 
jectile is sent through now. Reasoning in this way, we 
are led to ask, Is it not possible that some of the very 
remarkable performances of recent steel projectiles are 
due, in a measure, to increased striking velocities, as well 
as to augmented hardness, toughness, and good qualities 
in the projectile? It might be practicable to settle 
the question by firing an improved projectile with 
a reduced powder charge against a plate, but the 
conditions would be complicated, and the results 
might be quite negative. One thing, however, seems 
certain, and that is that the greater the velocity 
with which it hits the plate the better for the projectile, 
and the less it will be punished. A projectile which fired 
with a charge of half its own weight of powder may give 
indifferent results, might do very well indeed if fired with 
afar heavier charge. In the absence of direct experi- 
ment, which never seems to have taken this direction, it 
is, of course, impossible to speak decisively on this point. 
It is worth while, however, to consider whether shot 
which at 1000 yards range could easily pierce plates with- 
out being themselves punished, might not be broken to 
atoms if they struck a thinner plate at the lower velocity 
due to say 2000 yards range. It is impossible to do more 
than speculate on this point, but it is possible that data 
exist, collected for other purposes, which might be made 
to throw light on a question the very peculiarities of 
which are alone enough to excite interest. 


STEAM ENGINES FOR LONG RUNS. 


Iv our last impression we reproduced a paragraph from 
an American paper stating that a Westinghouse engine at 
the Pittsburgh Gas Works has run continuously for 
thirteen months, making 500 revolutions per minute, or, 
in all, 233,000,000 of revolutions v ithout stopping for a 
moment, and that it is still running. This engine must 
have run at something less than 500 revolutions per 
minute, which would give in thirteen months 274,200,000 
turns. But it is unnecessary to split hairs about what is, 
if the statement be true, a unique performance. Naturally 
the story will be received with a certain amount of in- 
credulity. After all, however, it does not involve any 
physical impossibility. It may serve as a text on which to 
hang a discussion of the causes which militate against the 
making of long continuous runs by steam engines. Theo- 
retically, there is no reason why a steam engine having 
made one revolution should not make another; and on 
the doctrine of probabilities, it may be argued that if an 
engine has made a million of revolutions without stopping, 
the chances are a million to one that it will make another, 
aud so on. But we know that, in practice, steam engines 
cannot goon working for ever ; and it is our purpose just 
now to consider why a time must come when they will 
have to stop. 

The forces fighting, so to speak, against the engine may 
be readily summarised. In the first place, the various 
parts of the engine are exposed to stresses constantly vary- 
ing in direction and amount; in the second place, 
there are numerous rubbing surfaces which cannot work 
absolutely without friction, and which are consequently 
liable to wear away ; lastly, there are concussive shocks 
or impacts which tend to cause deformation of the parts 
which come into contact. As a steam engine, unlike a 
living organism, possesses no intrinsic recuperative 
powers, its parts must ultimately either break, wear out, 
or lose their shape, the end being the same in any case, 
viz., the stopping cf the machine for repairs. According 
to the conditions observed in constructing and working 
the engine, a continuous run made by it will be long or 
short. We may consider these conditions seriatim. One 
of the first and most important is, that the crank shaft 
shall be made of the best metal, and be very lightly 
loaded. It is not as generally known as it ought to be 
that there is no such thing as a bar of metal which will not 
yield to a small stress imposed on it. A railway axle 4in. in 
diameter can be bent by an amount which it is possible to 
measure, by weight of 100lb. hung in the middle. A 
crank shaft therefore, especially of the double-web type, 
will be bent through a sensible amount at each revolution ; 
and it has been shown over and over again that the dura- 
tion of a crank shaft, say, in a locomotive engine, depends, 
other things being equal, on the amount to which itis bentat 
each revolution, the quality of its material, and the number 
of bendings. The process by which fracture is ultimately 
brought about is in its nature precisely the same as that 
by which we break a bit of wire or tin by bending either 
backwards and forwards between our fingers. Now the 
crank shaft of the Westinghouse engine at the Pittsburgh 
gas works must have been bent tirst one way and then 
the other no less than 466,000,000 of times ; and that it 
shouldendurethis manipulation it isessential that the stress 
on it should be very small, so that the bending should be 
trifling. We are tuld that the engine is 10-horse power, 
but we are not told what it was indicating. Assuming that 
the stroke was 6in., the piston speed would be about 250ft. 
per minute, and there are two pistons, the — being 
compound ; this gives an average pressure of 660 1b. on each 
piston for 10-H.P. But the stress at the beginning of each 
stroke must have been much greater than this—probably 
three times as much— quite enough to produce an easily 
measurable bending of a 24in. shaft. Therefore we can 
only say that the piece of steel which endured nearly 
five hundred millions of contrary deflections is of excep- 
tional quality and worthy of all praise. What holds good 
of the crank shaft may also be said of the connecting rods, 
and even of the framing of the engine to a certain 
extent. 

We come next to the question of wear and tear in an 
engine. Assuming that it is made with pistons all 
through, no slide valves being used, it is entirely a matter 
of workmanship and material how long the engine will 
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run, always presupposing that the steam is quite clean, 
and the lubrication uniformly efficient. In an engine 
intended to make long runs, the pistons and insides of 
the cylinders must be got up with elaborate care, and the 
springs of the piston rings must be so adjusted that these 
last shall press as lightly as will suffice to keep them 
steam-tight against the cylinder. Theoretically, a solid 
block piston got up dead steam-tight by scraping would 
run for ever without wear and tear, provided grit and 
dust were kept out of the cylinder. In practice, how- 
ever, it is essential that the piston shall be in some mea- 
sure elastic, and this means that there must be friction. 
In marine work it is known that tail rods are of 
much value in saving both piston and cylinder from 
wear. English engineers have something yet to learn 
concerning cylinders and pistons from such -men as 
Vanden Kerchove, of Ghent, concerning whose admirable 
work we wrote fully at the time of the last Antwerp 
Exhibition. All things considered, we hold that it is 
more easy to make pistons and piston valves and cylinders 
endure through tremendously long runs than any other 
portion of the engine. It is, however, quite possible to make 
a mistake in fitting up these parts of an engine, less in 
degree, but somewhat similar in kind, to the blunder of a 
sea-going engineer in the old low-pressure days, who set 
out his piston rings so tight that, as tradition goes, his 
engines stopped dead when he was 100 miles out of port, 
because the metal scraped by the rings off the cylinder 
had accumulated to such an extent on the lower cylinder 
cover that the crank could not turn the centre. The crank 
shaft and connecting-rod brasses offer a far more perplex- 
ing problem. They constitute, after all, the crux for the 
engineer. It would not, indeed, be too much to say 
that if they could be kept all right an engine might 
be run until it broke its crank shaft. But no one has 
succeeded in producing a double-acting engine yet 
of which this can be said. Many years have now 
elapsed since we pointed out that if a high speed 
steam engine was to be a success it must be single- 


acting. At that time no single-acting engines were being 
made. By a coincidence, a very short time after the ap- 


pearance of our proposition, single-acting high-speed 
engines made their appearance, and their success justifies 
our argument. It is possible to run a single-acting engine 
with slack brasses, for the very obvious reason that the 
stress is always exerted in one direction. But it is not 
possible to run a double-acting engine unless the brasses 
are just the right fit, neither too slack nor too loose, and 
unfortunately what is a splendid adjustment when cold 
may be an adjustment anything but splendid if the crank 
pin heats a very little. In our own experience we once met 
with an engine indicating about 200-H.P., the main shaft 
of which would always run cool if the engine-room door— 
which was close to it—were kept open, but it always 
heated when the door was shut. Lastly, we have to con- 
sider the effects of impact. If the engine is properly 
made and has sufficient lead, there will be no knocking or 
thumping so long as the brasses are in good condition 
and a proper fit; but the moment knock begins to make 
itself heard we feel that we are approaching the moment 
when the engine must be stopped that the big ends may 
be adjusted. In large engines the effect of knock may be 
to crack the brasses, and in any case to hammer them out 
of shape by degrees; and in small engines much the same 
results may ensue, only they will be longer coming about. 

To sum up, we may say that the destructive forces 
tending to render along run difficult or impossible can 
all be fought against to a greater or less degree. That is 
to say, it 1s not impossible to build and work a steam 
engine, which can run day and night without ceasing for 
months, or even for years; but to secure such a result 
unusual precautions must be taken in selecting the design 
and materials, and to secure perfect workmanship. It is 
a mistake often made, that nothing more is wanted than 
plenty of surface. Too much surface, if badly fitted, and 
badly lubricated, may be much worse than too little surface. 
We could name a pair of large stationary engines built to 
drive electric light plant, and provided with enormous 
surface, which gave for the first couple of months of 
their existence constant trouble. They have long since 
been superseded by much smaller engines of a different 
type, which give no trouble at all. The large engines 
are kept as reserves. A notable case occurred in the 
United States Navy some years ago. In order to provide 
plenty of bearing surface, the crank shaft was carried in 
brasses 4ft. long, the shaft being about 13in. in diameter ; 
all the resources of the engine-room could not keep these 
bearings cool, and they had ultimately to be reduced in 
length one half. It is not given to every engineer to be 
able to build an engine which can make very long runs 
without stopping for adjustment, and it is questionable 
after all whether such an engine is worth the trouble and 
labour spent on it. But the fact that the Westinghouse 
Engine Company has contrived to produce such an engine 
as that at the Pittsburgh Gas Works ought to act as a 
stimulus to our own builders of high-speed engines, who 
will certainly have to look to their laurels in the face of a 
continuous run of 233,000,000 of revolutions. 





THE RIVETTING OF TORPEDO BOATS. 


Havine in view the recent report touching the defective 
rivetting of No. 35 first-class torpedo boat, which became 
apparent while on a voyage to China, we think special attention 
should be given to the mode of rivetting best suited to such 
vessels, in which it is well known the thinnest possible plating 
is adopted for the sake of lightness. The universal practice in 
shipbuilding is to put the rivet through the plates from the 
inside of the hull, and hammer down on the outside. In the case 
of torpedo boats or any lightly plated vessel an outside countersink 
clearly cannot be deep, and it is in this countersinking that the 
weakness of rivetting thin plates together really lies. Although, 
from the high standing of the builders, we do not for one 
moment attribute defective workmanship as the cause of the 
leakage in No, 35, still we think it may rather be looked for in 
the system than from any other cause. In our issue of the 
13th ult. we illustrated a torpedo boat built by Messrs. Yarrow 
and Co. for the Chinese Government, and in Admiral Lang’s 


report of the voyage out, during which very heavy weather was 
encountered, he states: “ Everyone who saw her must have 
great confidence in her strength, as I found on her arrival that 
she had not strained in the least, and had not leaked a drop of 
water.” Owing to this fact we would draw attention to the 
mode of rivetting adopted by the builders of this vessel. 
Instead of passing the rivet in from the inside and hammering 
down on the outside, as usual, they have rivets specially made 
with countersunk heads, these being passed through the plates 
from the outside and hammered down inside, which admits of 
a fairly substantial head being formed, because in this case the 
head need not be flush. By this plan a definite amount of 
countersink is insured, because it is far easier for the workman 
to countersink the hole so that the head fits well in than to file 
off that portion of the head which otherwise would project. 
Moreover, a countersunk head made out of the solid is far more 
trustworthy than if formed by being hammered down cold. On 
the other hand, if the rivet is hammered down on the outside, in 
order to make the surface smooth, it often happens that very 
nearly all the head is ultimately filed off, and in reality little or 
nothing is left to hold by. 


THE FUTURE OF SHIPBUILDING, 


A LARGE ore steamer called the Gellivara was launched from 
the yard of Messrs. Swan, Hunter, and Co., at Wallsend, on the 
7th inst. At the lunch which followed Mr. Hunter presided, 
and gave some interesting particulars as to the vessel and her 
destination. He said she was remarkable, because, being a 
vessel intended to carry large cargoes, she had nevertheless 
great speed and very small draught of water, The cargo she 
will carry is 3300 tons, and that on the light draught of 17ft. 
in fresh water. Her speed will be 11$ knots. She is also 
remarkable as the pioneer vessel of a large fleet. Mr. Hunter 
does not share in the prevalent belief that the shipbuilding 
industry is being overdone. He believes that the amount of 
tonnage now under construction is less, and not more than the 
world requires. He points to the fact that during the first three 
months of the present year there has been no increase, but, on 
tne contrary, a certain decrease in the tonnage on the register of 
the United Kingdom. He considers the present a very favour- 
able time for building, and that those who invest in steamships 
have every reason to expect their ventures to turn out profit- 
ably. Mr. Hugh Williams, chairman of the Anglo-Scandinavian 
Compauy, who followed Mr. Hunter, said that his directors had 
succeeded in constructing, through a difficult country, some 137 
miles of railway, and bad equipped it with rolling stock. They 
had also founded an important line of steamers. They had, in 
short, inaugurated a great new industry, which was full of pro- 
mise for the future. He believed that the time was not far 
distant when a trade would be established between the Gulf of 
Ofoten and this country. A passage of only four days would 
suffice to bring immense cargoes of mineral from the mines, and 
the vessels might then be reloaded with British produce of the 
kinds needed in Norway and Sweden. It appears that several 
cargoes of ore are now lying at Lulea on the Baltic ready for 
shipment so soon as the navigation opens ; but the place of ship- 
ment eventually intended is Victoria Haven, Ofoten Fiord, on 
the Norwegian coast, a locality which is never frozen up. 


BRITISH TRADE WITH FOREIGN COUNTRIES. 


SoME interesting facts are revealed by the Board of Trade 
Returns for the four months ending April last. For the four 
months the total value of iron and steel exports was £8,277,475, 
as compared with £7,403,750 and £6,946,977 for the correspond- 
ing periods of 1887 and 1886. Pig iron has declined, com- 
paring the first four months of 1888 and 1887, the respective 
values being £605,155 and £807,712 ; and it is significant that 
the decreasing countries are Russia, Italy, and the United States, 
the latter market having fallen from £381,977 to £157,819. In 
railroad material, Great Britain appears to be again leading the 
world by a long way. During the first four months of 1888 we 
exported a value of £1,552,728, against £1,055,157 for the 
similar period of 1887. Here the increasing markets are British 
East Indies, from £317.645 to £556,374 ; Argentine Republic, 
from £88,500 to £328,810; Mexico, from £18,450 to £38,614 ; 
and Japan, from £24,249 to £143,465. The Japanese figures 
recall the keen German competition which for a time threatened 
our English rail makes ; but the superior quality of the 
English-made rails in the end told against the foreign article, 
and the business is now almost entirely, if not entirely, in 
English hands. A discouraging feature of the railroad 
material trade is the falling off in the demand for the 
United States. In rails alone the decrease is serious—from 
£179,376 in the first four months of 1887, to £96,984 in the 
corresponding period of 1888. It is clear that, in spite of the 
reported “boom” in American business, the “boom” has not 
been big enough to exceed the productive power of the Pittsburg 
houses. In unwrought steel, too, it is clear that the United 
States is steadily passing from English makers. During the 
first four months of 1887 the value taken by the States was 
£458,560 ; for the four months ending April, 1888, the value 
was only €127,148. During April of 1887 the United States 
took steel to the value of £104,636 ; last month it had dropped 
to £4333. America is thus rapidly shaking off outside pro- 
ducers, 


THE TEHERAN RAILWAY. 


Apvices from the Caspian Sea announce that the railway from 
Resht to Teheran has been already begun, the engineers are 
ready, and the material is beginning to arrive vid Batoum and 
the Transcaucassian Railway. The enterprise, impatiently 
looked forward to both by the Shah and the Russian authorities, 
will be carried out rapidly. The labourers will be drawn from 
the south of Russia, and the men will proceed to Persia as soon 
as the Volga is open for navigation in the spring. Many Asiatics 
who were formerly employed in the construction of the Russian 
line as far as Merv have arrived in the yards, and are employed 
over the preliminary works. There is no present intention of 
carrying the line further, but plans have been drawn up for 
extending it to the east as far as Meshed, and to the south as 
far as the Persian Gulf. In the future it may even be extended 
to Herat and India. When once the section from Bakou to 
Resht is finished a new route will be open to the Black Sea to 
India, and Batoum will acquire immense commercial importance. 
Although all these projects are yet a little visionary, they are 
favoured by the Russian Government, and it is pretty certain 
that they will be realised by degrees, 








THE LaTE WILLIAM TEMPLETON.—We regret to state that the 
daughters of William Templeton, the author of many useful works, 
which may be found on the shelves of the libraries of most 





engineers, are in urgent want of some pecuniary assistance. We 
commend their case to our readers, 
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LITERATURE. 


A Text book of Paper-making. By C.F. Cross and E. J. Bevay, 
London: E, and F, N. Spon, 1888. 


Tue names of the authors of this book have for 
some time past been intimately connected with research. 
work on the chemistry of the celluloses. As would only 
be reasonable to expect, those chapters which most forcibly 
arrest our attention deal directly with the theoretical 
and chemical side of the industry, and for a proper appre- 
ciation of the book a fair knowledge of chemistry js 
essential. The authors are to be congratulated on having 
presented a really useful text-book to the student and the 
paper manufacturer. 

In the introductory note before us the authors insist 
upon a recognition of first principles as a necessary foun- 
dation for the intelligent conduct of paper-making. We 
believe this to be the first time that such has been fully 
recognised in a book addressed to the paper trade. The 
introduction leads to the study of cellulose, used here in 
a generic sense. Perhaps some of the information given 
is hardly of such general interest as to warrant its in- 
sertion ; at the same time, the distinction drawn between 
the simple and compound celluloses is ably supported, and 
their relative value to the papermaker indicated from the 
point of view of ultimate stability. 

After briefly considering the structure of fibres, the 
author gives an account of the chemical and physical 
characteristics of the principal raw materials at present 
in use. This is an excellent chapter, and it is only to be 
regretted that fuller details are not given under the head 
of wood, seeing what an important place it now holds 
among paper-making niaterials. 

Speaking of the relative importance of different 
materials, it is noticeable throughout this book that no 
such prominence is given to the study of rags as has been 
the case in former works ; a glance at the statistics given 
at the end of the book shows the authors to be right in 
this view. Rags no longer suffice to meet more than 
perhaps one-third of the demand for paper, hence it is of 
infinite importance to be able to select, and at once 
determine, the paper-making value of any fibrous growth 
whatever. This is, indeed, what one is unconsciously 
taught all through the earlier chapters of this book. We 
next have the analytical study of fibres, for the study of 
their practical treatment on a manufacturing scale. The 
principal materials in use are pretty fully dealt with 
under the head of “ Boilers and Boiling Processes,” with 
the exception of wood pulp. Again we raise a protest on 
behalf of this subject. It might have been thought to 
merit a chapter to itself ; instead of which, it is dealt with 
parenthetically under the heading of “ Isolation of Cellu- 
lose.” Moreover, the information given does not seem to 
have been drawn from the latest sources. For instance 
p. 73--it is said, “ The cost of chemicals could be some- 
what cheapened by the adoption of a cheaper form of 
sulphur, such as pyrites.” Pyrites ovens have certainly 
been in use some two years in the place of sulphur retorts 
for supplying sulphurous acid gas. Again, no mention is 
made of the Ritter Kellner process, which is attracting 
such general attention now in the United States and 
Canada. Mechanical wood pulp is better handled, and a 
good process is described and, moreover, illustrated—an 
essential feature in a text-book. 

With regard to the special treatment of rags, a 
little more care in the arrangement would have made 
the description clearer. We agree in the main with 
what is said about machine-cutting, but in consideration 
of the fact that it is only in very few mills that the exi- 
gencies of competition permit of rags being cut by hand, 
the machines for this purpose deserve more attention. 
Several of a more modern and better design might have 
been selected rather than the one illustrated: we may 
mention Bushidge’s Invicta rag-cutter, 1886; Nuttall’s 
patent cutter, 1886, built by Bentley and Jackson; and 
Coburn Taylor’s economical rag-cutter. 

Bleaching is hardly approached with that instinctive 
regard to its chemical character which we should have 
been led to expect, especially when reference is made to 
the destructive action of hot and quick bleaching. In 
other respects the information given is excellent, which 
may also be said of the chapter on loading and sizing. 

Having brought the materials under consideration to 
the stage technically known as “half-stuff,” the interest 
of the book very much decreases. The authors do not 
claim to enter into many details connected with machinery ; 
and for a text-book, no doubt, a sufficiently lucid idea of 
the principal machines in use isgiven. At the same time, 
it is eminently necessary that everything stated in a work 
claiming to be educational should be unimpeachable. 
Hence there are one or two points which we must venture 
to submit to criticism. 

First, under the head of “ Beaters,” it is a pity that a 
system of direct driving, illustrated on page 125, should 
be qualified with the remark, “whereby a great saving of 
power is effected.” There is no question of power else- 
where in the book, and why here? Messrs. S. and W. 
Bertram, mentioned as having introduced the above 
system, deserve every credit for having caused belt- 
driving to supersede the geared wheels which were to be 
found on every rag-engine some years back. Many objec- 
tions might, however, be urged against driving direct from 
the crank shaft. 

Passing to the chapter on paper machines, we find it 
stated, under “Strainers,” that “the whole strainer 
receives a violent shaking motion to assist the passage 
of the fibre through the slits;” and, further on, “various 
patents have been taken out from time to time for flat 
strainers worked by means of a vacuum.” ‘There is 
danger of this giving a false impression of the action of 
the first strainer. It should have been pointed out that 
in all strainers it is the vacuum which causes the stuff to 
pass, whether of the “jog” or “bellows” type, since 
they are but alternate mechanical means of attaining the 
same end. 

In describing the machine, too, several important 
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features do not seem to be duly recognised. For instance, 
they sa the length of the wire varies from 35ft. to 40ft., 
but ome no mention of the direct bearing this has on the 
speed at which a machine can be run. Speaking of 
“clothing,” one seldom sees now-a-days a bottom couch- 
roll with a jacket; and with regard to the dry felts, their 
object is not to “ lead the paper,” but to keep it close up 
to the face of the drying cylinder; without them 
ey double the number of steam cylinders would be 
requir’ . ss _ 

Dismissing further consideration of the machinery, a 
word of praise is due to the manner in which the soda 
recovery question is handled. In this, as in the chapter 
devoted to chemical analysis for paper-makers, the authors 
are more in their element. They give too an interesting 
account of the method of paper testing practised 
in Germany. This should commend itself for many 
purposes to the English mind. A fair standard test of 
quality would certainly be preferable to a standard 
dictated by fashion, as is so often the case here. 

In its character of a text-book, Chapter X VIII, entitled 
“Bibliography,” is a commendable addition. To the list 
there given it would be advantageous to add the names of 
two works, one by Mathias Koops, published in 1800; the 
other, a paper communicated to the Institution of Civil 
Engineers, entitled “The Art of Paper Making by the 
Machine as exemplified in the Manufacture of High class 
Writings and Printings,” by J. N. Wyatt, vol. xxix. of 
the “ Proceedings.” 

A very complete index brings this useful little volume 
to a close. 








THE IRON AND STEEL INSTITUTE. 





Tue annual meeting of the Iron and Steel Institute was 
held in the hall of the Institution of Civil Engineers, on 
Wednesday and Thursday last, for the second time under 
the presidency of Mr. Daniel Adamson. The attendance 
of members, though not large, was fairly representative 
of the different iron-producing centres in the United 
Kingdom; but the number of foreign members present 
was decidedly smaller than on some previous occasions. 
This may probably be assigned to the absence of any very 
great novelties in the programme, the papers on the 
secretary’s list being, for the most part, confined to points 
of det iil; and of these some were already familiar to the 
members, having been circulated in proof at the Man- 
chester meeting, but which were not read on that occasion 
for want of time. From the report of the Council, we are 
glad to see that the Institute, which is now entering on 
its twentieth year, continues to increase in strength. 
The number of members on the list is 1315, to which 
seventy-oue additions were made by election the first 
day of the meeting—-a number which, if not quite up 
to the average of a few years back, is decidedly in advance 
of that of the year 1887. The loss of members by death 
amounted to twenty-seven, including many representative 
names, such as Mr. John Bell, of Middlesbrough ; Mr. 
H. W. Schneider, of Barrow; Mr. W. Denny, of 
Dumbarton; Mr. W. 8S. Davy and Mr. Samuel Fox, 
of Sheffield; and Sir Joseph Whitworth, of Man- 
chester, whose services to the Institute were acknowledged 
in feeling and appropriate words by the President. The 
abandonment of the American excursion, and the substi- 
tution of Edinburgh as the place of the autumn meeting 
for this year, was also announced; and after the conclu- 
sion of the formal business the Bessemer medal was pre- 
sented by the founder, Mr. Henry Bessemer, to the Pre- 
sident, whose work on determming the conditions under 
which steel can be usefully applied to boiler construction, 
and other engineering purposes, was appropriately illus- 
trated by a retrospect of the difficulties that had been 
encountered in the first experiment made shortly after 
the Bessemer process was introduced at Sheffield. In 
acknowledging the gift, the President gave some further 
information of considerable interest upon the same sub- 
ject, and dwelt more particularly upon the necessity of 
systematically annealing every plate fades building it up 
into the finished structure. The short presidential address, 
which inaugurated the reading of papers, was in great 
part statistical; the gradual substitution of steel for iron 
in the more important branches of mechanical construc- 
tion, such as stationary, marine, and locomotive boilers, 
and ship and bridge building, being forcibly illustrated 
by comparative figures extending over several years. In 
connection with this subject, several interesting commu- 
nications from mechanical engineers were read dealing with 
the application of steel to the moving parts of locomotives, 
tools, and other machines, the general tenor of which was 
that for exposed work wrought iron, which was sus- 
ceptible of being case-hardened, was in many cases to be 
preferred to steel. 

The President next touched upon the remarkable steel 
produced by Mr. Hadfield, which had lately been dis- 
cussed at length by the Institution of Civil Engineers, and 
concluded by calling attention to the subject of iron 
founding, which had not hitherto received from the 
members the attention which such an important matter 
might be expected to command. This latter sentence may 
be said to have governed the proceedings on the first day 
of the meeting, which was mainly devoted to the readin 
and discussion of two papers, the first being “On Silicon an 
Sulphur in Cast Iron,” by Mr. Thomas Turner, of Mason’s 
College, Birmingham; ‘and the second “On Melting 
Malleable or Steel Scrap with Ferro-silicon in Cupola 
Furnaces,” by M. Ferdinand Gautier, of Paris. Mr. 
Turner's paper is a record of some very interesting 
experiments on the effect of an addition of sulphur to cast 
Iron rich in silicon, when a substance resembling graphite 
was obtained, but which contained both pon Fa, and 
silicon in about equal proportions, 10 per cent. of each. 
By re-melting this, silicon-sulphur iron is split up into a 
metallic portion containing silicon and sulphur in the 
proportion of 13°45 to 1°6 per cent., and a regulus with 
22 per cent. of sulphur and 5°55 per cent. of silicon. 
From this result the author concludes that silicon has the 





power of expelling sulphur from cast iron, and the con- 
clusion is, he considers, supported by the earlier experi- 
ments given by Dr. Percy. Ina second section applying 
the knowledge obtained from these experiments to the 
discussion of the question of the elimination of sulphur 
in the blast furnace, he concludes that (1) A high tem- 
perature tends to prevent absorption of sulphur by iron; 
(2) aslag rich in lime readily combines with sulphur; 
(3) the maximum amount of sulphur retained for similar 
conditions of working diminishes with the increase of 
silicon. 

The last of these propositions is illustrated graphically 
by a curve plotted from the results of SirI. Lowthian Bell’s 
published analyses of Cleveland iron, and is certainly 
suggestive of some regular law governing the mutual 
relations of these elements in pig iron. This paper was 
subjected to some amount of discussion, but this was 
devoted rather to points of interpretation than to any 
questioning of the author’s conclusions. Mr. Snelus 
considered that variations in the sulphur and _ silicon 
contained in the metal were to be attributed to fluctua- 
tions in the reducing power of the furnace rather than to 
differences in temperature; a contention which was ques- 
tioned by Sir I. L. Bell, while M. Gautier pointed out 
that the influence of manganese had probably not been 
sufficiently considered. Other speakers criticised certain 
points of detail, but these had reference mainly to inter- 
pretations of minor matters, without seriously attacking 
the main propositions of the paper, which may be said to 
have been generally accepted. 

M. Gautier’s paper described some experiments made 
at Havre and Terre Noire by melting steel scrap in a 
cupola with from one-fourth to one-third of its weight of 
ferro-silicon, containing from 9 to 13 per cent. of silicon. 
The product, containing 2°6 per cent. of silicon and about 
2 per cent. of graphitic carbon, could be hammered down 
from 40 to 35 millimetres square without cracking, and 
supported twelve blows of a weight of 16 kilogrammes 
falling from heights gradually increased from 35 centi- 
metres to 1 metre. Ordinary foundry iron under similar 
conditions was broken by an average fall of 40 centimetres. 
The tensile strength of a similar metal produced from a 
mixture containing cast scrap 70, malleable and steel 
scrap 20, and ferro-silicon 10 per cent., varied in five heats 
from 11°8 to 15°4 tons per square inch. 

A point of some historical interest was raised incident- 
ally, in the discussion on this paper, by Mr. Windsor 
Richards, who, in correcting an allusion made by the 
author to the late Mr. Parry’s process, stated that that 
process had been employed in the production of a material 
for conversion into steel in a fixed converter; and Sir 
Henry Bessemer added that he had acquired the patent 
for £6000. Mr. Turner called attention to the toughened 
cast iron of Mr. Morris Stirling, which was of a somewhat 
similar character to that described in the paper, and sug- 
gested that probably a common silicon pig would be 
more efficacious than pure ferro-silicon. Mr. Wood 
spoke of the practical difficulty of securing complete solu- 
tion of steel scrap in pig iron in the ordinary cupola. 

A short paper followed, by Mr. Herbert Eccles, on 
“ Imperfections in Boiler Steel Plates,” where the exist- 
ence of hard portions in the interior of the ingot is re- 
vealed by the development of light granular seams in the 
middle of the finished plate; these seams being mostly 
richer in carbon, phosphorus, and sulphur, than the softer 
metal of the outer surface. This being a record of experi- 
ment, was not capable of provoking much discussion ; but 
in the conversation that followed the reading of the paper 
Mr. James Riley repeated the warning that he has given 
on previous occasions against exaggerated thickness in 
ingots for plates, which was supported by Mr. Sinclair, 
who stated that his practice was to roll plates from slab 
ingots. 

A paper, by Mr. Wilson, on “ Water Gas as applied to 
Metallurgical Purposes,” and describing the modification 
of the Lowe and Strong’s process, developed at Essen by 
Schultz, Knaudt, and Co., and its application to heating 
purposes and steel melting at Witkowitz, Terni, Essen, 
and Winterthur, as well as for lighting by Fahnéjelm’s 
incandescent magnesia system, terminated the first day’s 
proceedings. Of the remaining papers, one of the most 
interesting is that by Major Cubillo on “The Manufac- 
ture of Steel Field Artillery at Trubia, in Spain,” which 
we hope to notice on a future occasion. 








CHARLES TILSTON BRIGHT. 


Tue death is announced of Sir Charles Bright, the well-known 
electrician, who may be consided as one of the founders of the 
first Atlantic telegraph, in connection with which enterprise his 
name is chiefly familiar to the public, and who is known also 
as having been engaged in the development of telegraphic com- 
munication from its early stages up to the present time. Charles 
Tilston Bright was born in 1832, the youngest son of the late 
Mr. Brailsford Bright, the head of an old Yorkshire family long 
settled in Hallamshire. Charles Bright was educated at the 
Merchant Taylors’ School, and from his schoolboy days he 
turned his attention to electricity and chemistry. He 
was, from the age of fifteen, engaged with the Electric 
Telegraph Company, and worked for some years, under 
Sir William Fothergill Clarke, in introducing and developing 
telegraphs for the public service. Among his services in this 
regard, it may be mentioned that he was occupied in the 
establishment of telegraph stations on several lines in the north 
of England and in Scotland. On one occasion—this was before 
he reached the age of twenty-one—he was called upon to lay 
underground wires in Manchester. It was essential that the 
traffic of so busy a city should be interrupted as little as possible. 
Charles Bright did not interrupt the traffic at all. In one night 
he had the streets up, laid the wires, and had the pavement down 
before the inhabitants were out of their beds in the morning. 
In 1852, at an age when many professional men have hardly 
begun their life’s work, he was appointed engineer-in-chief to the 
Board of the Magnetic Telegraph Company, in whose service his 
elder brother Edward had been acting as manager for some 
years. The two brothers at once worked together and patented 
a series of inventions in connection with telegraphic apparatus. 
Among these inventions were the system of testing insulated 





conductors to localise faults, the dividing of coils into compart- 
ments, and the winding of the wire so as to fill each compart- 
ment successively, whereby a greater determination of polarity 
is gained; the employment of a movable coil un an axis actuated 
by a fixed coil; the double roof shackle, the vacuum lightning 
protector; the translator or repeater, for re-laying and re-trans 
mitting electric currents in both directions on a single wire; 
the employment of a metallic riband for the protection of the 
insulated conductors of submarine or underground cables; the 
production of a varying contact with mercury proportionate to 
the pressure exerted upon it; a new type-printing instrument ; 
and a method of laying underground wires in troughs. Several 
other telegraphic improvements were carried out by him in the 
course of his life. While he was working out these inventions, he 
was also engaged in practical work in laying down lines in 
many parts of the United Kingdom, and he was the engineer 
who laid down the first cable which united Great Britain with 
Ireland. This was in 1853, and there is reason to believe that 
while he was prolonging the lines through Ireland he was 
already planning the continuation of the wire across the Atlantic. 
He had been experimenting for some time on the system of 
insulating wires in gutta-percha tubes, and his experiments on 
a wire 2600 miles long led him and others to the conviction that 
communication with America was easy. He and his friends, 
the Times says, raised the capital necessary for the purpose, aad 
in 1858, as engineer-in-chief, he laid the first Atlantic cable. 
The cable was made in England, and the laying of over 
2000 miles was completed in August, 1858, after eight days of 
work, during which the four ships engaged, which were lent by 
the British and United States Governments, had to bear the 
brunt of a violent storm in the middle of the Atlantic. After 
this service Mr. Bright was knighted by the Lord Lieutenant of 
Ireland, and after carrying out a few operations in submarine 
telegraphs in the Mediterranean and in the Baltic, he was sum- 
moned, in 1864, by the Government of India to complete the 
communication with Europe, which work he personally super- 
intended and accomplished by joining Kurrachee with the 
northern end of the Persian Gulf. Within the next few years 
he superintended the laying of cables between the United States 
and Cuba, and united various parts of North and South 
America, the West Indies, and other places. In a paper read 
by him at the Institution of Civil Engineers in 1865, he 
advocated submarine telegraphs to China and Australia, 
and this paper, together no doubt with the excellence of 
his previous services, gained him the Telford gold medal of the 
Institution. He was Past-president of the Society of Telegraph 
Engineers, and a member or fellow of several learned societies. 
He was elected member of Parliament for Greenwich in 1865, 
and continued to represent that place for several years in the 
Liberal interest. In 1881 he was appointed by the Foreign- 
office as Commissioner, with the Earl of Crawford and others, to 
represent this country at the French International Exhibition, 
and he was in consequence nominated by the French Govern- 
ment an officer of the Legion of Honour. He married, in 1853, 
Hannah, daughter of the late Mr. John Taylor, of Kingston- 
upon-Hull. Sir Charles Bright died on Thursday, the 3rd inst. 
at his residence, Philbeach-gardens. The funeral took place on 
Monday, the first part of the service being held at St. Cuthbert’s 
Church—vopposite Sir Charles’ residence—at eleven o’cluck in 
the forenoon. 

There were present among others, Major-General Sir Frederick 
Goldsmid, C.B., K.C.S.I.; Mr. Edward Graves, President, 8.T.E., 
and E.; Mr. Latimer Clark, Past-president, S.T.E., and E.; 
Professor Hughes, F.R.S., Past-president, 8.T.E., and E.; Mr. 
Preece, F.R.S., Past-president, S.T.E., and E.; Mr. Benest; Mr. 
R. Collett ; Mr. Clifford; Mr. H. C. Forde; Mr. R. K. Gray; 
Mr. John Muirhead; Mr. E. Stallibrass; Mr. E. March Webb; 
Mr. F. C. Webb; Mr. F.H. Webb. Many others were prevented 
by pressing engagements from attending, including Sir D. 
Salomon’s, whose carriage was amongst those which followed in 
the cortége. 








A NEW GAS THERMOMETER. 


M. CAILLETET has just presented to the Academy a new gas 
thermometer. Of this the Annales Industrielles gives the following 
description :— 

The very small temperatures measured by this instrument necessi- 
tate careful manipulation and calculations, into which enter an 
estimate of the barometrical pressure both at the commencement 
and end of the experiment. Several scientific men, among whom 
may be mentioned MM. Berthelot and Craft, have suggested 
ingenious modifications, calculated to simplify the use of the gas 
thermometer. M. Cailletet, by inventing a new apparatus answer- 
ing to the same indications, has endeavoured to improve upon his 
own invention. In the gas thermometer, the variation of the 
temperature is deduced from the pressure. In this case a given 
temperature would always correspond to a same barometric column 
of mercury brought into relation with the gas enclosed in the 
thermometer, on condition that the atmospheric pressure does not 
change. 

To avoid the correction necessitated by atmospheric variations 
it is sufficient to make a vacuum above the column of the mercury 
contained in the barometric tube. Taking this fact as a starting- 
point, M. Cailletet has constructed a gas thermometer in which the 
volume of the gas remains constant while its pressure varies; he 
makes use of hydrogen as a dilatable body. 

The apparatus is composed essentially of a glass reservoir of 25 
cubic centimetres, terminated by spherical caps; this reservoir is 
united by a capillary tube to a tube of large dimensions. _It is this 
part of the apparatus which contains the hydrogen. The baro- 
metric tube, which forms part of the body of the apparatus, is 
united by a gutta-percha tube to a glass globe, which moves ina 
vertical groove. When an observation is to be taken, the reservoir 
being placed where the temperature is to be tested, the globe 
is moved so as to bring the surface of the mercury into con- 
tact with a platinum wire sealed into the tube—in continua- 
tion with the capillary tube—and which is placed on a level 
with the same horizontal line as the zero of the barometric tube. 
The moment the mercury touches the end of the wire, an electric 
current causes a bell to ring. A screw cock is then turned, which 
stops the entrance of the mercury, and fixes the metallic column, 
the height of which is then noted. 

A table has been formulated, calculating the height to which the 
column ought to rise for a given temperature of the gas. The 
apparatus described and presented to the Academy by M. Cailletet 
has been in use for some time in his own laboratory; he has found 
it convenient and exact. The fall of each degree of temperature 
corresponds to an elevation of 2 mm. of the column of mercury, 
which makes it easy to calculate a quarter of a degree. 











THE salt-boring operations which have been proceeding 
for some time at Seaton Carew have led to the discovery of a 
sulphur spring which may have an lo influence on the 
future of this popular watering-place. Salt brine was found months 
ago, and the operations which have led to the present discovery 
were pursued in the hope of tracing coal. The boring will be 
continued. The depth already reached is about 1300ft, 
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MORTON’S VALVE 


THE SS. CIRCE. 


THE s.s. Circe, of the Donaldson Brothers line of North 
American steamers, was built on the Clyde in 1874, and fitted 
with compound surface-condensing engines, having cylinders 
37in. and 74in. diameter respectively by 48in. stroke. The 
vessel was recently placed in the hands of Messrs. Barclay, 
Curle, and Co., of Glasgow, to receive a thorough overhaul and 
structural alterations, as well as to be fitted with modern pro- 
pelling machinery. The net results of the alterations and refit are 
that triple expansion engines on three cranks, having cylinders 
25in. and 4lin. and 68in. diameter respectively by 48in. stroke, 
and new double-ended boilers of ample capacity to supply steam 
of 160 lb. pressure by natural draught, have been arranged and 
placed in 6ft. less fore and aft space than the engines and 
boilers originally occupied, the new machinery giving an ad- 
dition of 900-I.H.P. available for the propulsion of the vessel. 
In order to obtain this increased propelling power with 
modern machinery, without increasing the length of the 
machinery compartments, and at the same time provide dupli- 
cate crank shafts, with ample bearing surfaces and complete 
freedom of access to all the moving parts, and retain the whole 
working parts within sight from the starting platform, as well 
as obtain an arrangement of cylinders which should minimise 
the length of the steam passages from cylinder to cylinder; 
the second and third cylinders are placed as close together as 
the flanges of their covers will permit, and the valves are placed 
on the starting or opposite side of the engine from the con- 





denser and pumps, each being directly on the cross-line of its | 


cylinder, an arrangement which tends to distribute the weight 
on each side of the centre line of the engine, as well as greatly to 
facilitate the examination of the valves and valve faces. The 
exhaust from the third cylinder is carried round the outside of 
the cylinder. The distance between the second and the first 
cylinder is made equal to the distance between the second and 
third, thus allowing the duplication of the crank shafts. The 
cylinders are supported on one side by three cast iron columns. 


On to these columns the guides for the slippers are attached, and | 
an arrangement for circulating water at the back of the guides | 


is carried out. On the starting side of the engine four wrought 
iron columns are put up for carrying the cylinders, bolted at 
the top to the cylinders and at the bottom to the sole plate. 
The svle plate is made in two parts bolted together in the 
centre, and has four bearings into which are fitted cast iron 
boxes fitted with patent metal strips; each bearing is 24in. long. 
The crank shaft is in two duplicate parts; each main bearing is 
13}in. diameter, and the crank pins are 13 in. diameter each. 
The shaft is of wrought iron, and the pins are of steel. The 
webs and pins are built upon the shaft. The two duplicate 
portions have flanges formed at their outer and inner ends, for 
which recesses are formed in the webs of the intermediate crank, 
by which flanges the two duplicate parts are connected to the 
intermediate portion by means of fitted bolts, the heads of the 
bolts being to the outside of the webs next to the inner main 
bearings, thus forming a substantial and compact, as well as 
interchangeable crank shaft. The condenser is of the ordinary 
rectangular form, with a cooling surface of 3500 square feet, 
supplied with the condensing water by a 12in. centrifugal 
pump. The air, feed, and bilge pumps are worked from the 
low-pressure engine crosshead, through double-plate levers of the 
usual form. The turning gear is of a compact and very substan- 
tial arrangement, with sufficient power to turn the main engine 
one revolution in ten minutes. The feed and bilge pumps are 
worked from the air pump cro:shead, and are arranged to work 
separately. Each pump is cast separately. Weir's patent feed 
heater,and pumping donkeysare fitted complete to draw from sea, 
hot well. and condenser, and discharge through the main and 
donkey feed pipes, and exhaust to the low-pressure receiver and | 
waste steam pipes. A Worthington 9in. double-cylinder pump, all | 
complete, is provided and arranged to draw from any compart- | 
ment in the ship and from the sea and hot well,and to discharge to | 
the main boilers,sea,donkey boiler, main, or fresh-water condenser. 
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Fig. 3 


The steam starting engine isautomatic in its action, and is remark- 
able for its simplicity and accessibility, aud is in direct connec- 
tion with the reversing shaft. The valves on the main engines 
are, on the high-pressure cylinder of the ordinary piston type, 
and on the intermediate and low-pressure cylinder of the 
ordinary double-ported type; balance pistons are placed on the 
spindles of the two latter, supplied with steam from the casings; 
safety valves are fitted to each receiver. The travel of each valve 
is 5fin., and can be varied by means of slotted levers on] the 
reversing shaft. 
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Piston valve. 
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Meam pressure 27:74 lbs: 
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25in. + 4lin. + 68in, x 48in. H.P., LH.P. 734°15 
Boiler pressure per gauge, 160 lb. per sq. in. Lf. i> 7OL'4 
Receiver ,, . 55 1b, - uP. = 667°6 
Vacuum ,, ~ ~ .. 26in. oo 
Revolutions per minute ps oe, an Total 2103°15 


The valve gear is of the radial or connecting-rod type, 
and known as Morton’s patent “valve gear.” Many sta- 
tionary tramway, and tank locomotive engines have been 
fitted with this valve gear. Its first application to marine 
engines was in the case of the Inman and _ International 
Company’s mail steamer Ohio, where, as in the Circe, the saving 
of longitudinal space in the ship, as well as securing the most 
modern and efficient machinery, was the chief object of the 
owners and contractors. The original engines of the Ohio were 
compound, with cylinders 57in. + 90in. x 48in.; these were re- 
placed with triple expansion engines on three cranks, having cy- 
linders 3lin. + 46in. + 72in. x 5lin., within a longitudinal space of 
several feet less than was occupied by the original compound 
engines, the length of the new engines over all being about 18ft. 
The performance of the new valve gear in the Ohio has been 
eminently satisfactory, and such as to warrant Mr. Doran, the 


————s 


superintendent engineer of the Inman Company, in recom. 
mending its adoption in steamers of the same class and 
power as the Ohio and under similar circumstances, The Allan 
line steamer Waldensian has recently been converted to triple 
expansion by the addition of another engine to the forward end of 
the original engines, which new engine was—under the direction 
of Mr. David Johnston, superintendent engineer of the company 
at Glasgow—fitted with the Morton valve gear, and on the 
recent trial trips in the Firth of Clyde gave unqualified satis. 
faction. The original excentrics and link motion are retained 
on the intermediate and low-pressure engines, so that the old 
and the new motions enable a comparison to be drawn as to the 
relative working efficiency and cost of upkeep. 

It is well known that up to 1882 the engineering world had 
been familiar with the class of valve gear known as the Hack- 
worth, Walschart, Brown, and Joy. Unlike any of these systems, 
the Morton gear has no excentrics or angled cross slide; its 
chief feature is the method adopted to correct the angularity 
of the connecting rod, and the arrangement of mechanism 
whereby that correction is maintained, whether the engines be 
set in forward or backward gear, or in any intermediate grade 
of expansion, Equal port opening, and cut off for both ends of 
the cylinder, being thus given, or by a suitable propor- 
tioning of the parts, the steam may be allowed to follow 
the piston further on the up stroke than on the down, which is 
a desirable arrangement in inverted cylinder engines. The lead 
is constant, and the motion of the valve is such that wire draw- 
ing and cushioning are reduced to a minimum; the motion of 
the valve being in unison with the stroke of the piston, instead 
of with the stroke of the crank or excentric, the steam distribu- 
tion is more regular than with any other system. 


The preceding figures illustrate the details of the new 
gear. Its simplicity is evident. The diagram Fig. 1 
represents a piston-rod head, connecting rod, and crank 
vf an overhead cylinder engine, the full lines repre- 
senting the irregular path described by a fixed point 
A on the line of the connecting rod, whilst the dotted out- 
line shows the path that would be traced if the angularity of 
the connecting rod were corrected, and both ends of the ellipti- 
cal figures made alike. It was found that when for a fixed 
point on the line of the connecting rod a movable point— 
Fig. 2, A—was substituted, the egg-shaped elliptical figure became 
exactly alike at both ends, as represented by the outline path 
shown by diagram, Fig. 2. In this figure the ordinates 1, 2, 3, 4, 
aud 5 intersect each other, and agree exactly with the posi- 
tions of the piston marked 1, 2, 3, 4, and 5 on the guide 
bar. The movable point A, Fig. 2, receives its motion 
from an overhung or return crank E on the crank pin 
of the engine through the link B. This return crank E 
has been generally adopted for all outside-cylinder loco- 
motives and single crank engines, but for inside-cylinder 
locomotive and marine engines, where the cranks are double, the 
movable point A receives its motion from the crosshead, as 
shown by the diagram, Fig. 3. Instead of sliding on the line 
of the connecting rod, as shown by Fig. 2, it now radiates with 
the short lever or spanner P, centred in a projection on the 
connecting rod, and receives its motion from a point on the valve 
lever F. The proportions are such that the versed sine of the 
spanner P will be equal to the versed sine of the lever F, as is 
customary with this system when used as a parallel motion. 
The driving end of the lever F is connected with the crosshead 
by means of the link B, and its fulerum end N is suspended by 
the links C vibrating from fixed centres at their upper 
ends. These links are parallel with the connecting rod when 
the engine is on the centres. It will now be seen that the 
radiating movable point A corrects the angularity both of the con- 
necting rod,and of the valve lever F by onemotion. The movement 
of the links C, in vibrating from right to left, or left to right from 
the centre line, in whatever direction the crank may revolve, are 
equal for equal increments of the travel of the piston. These 
conditions are maintained whether the engines are in forward or 
backward gear, or linked up to any intermediate position. The 
reversing portion of the gear consists of a sliding quadrant I, 
properly secured so as to form part of the slide valve rod and to 
slide with it. A bracket forms the guide for the valve 
spindle and quadrant, and has arms cast on it which carry the 
fixed centre of the vibrating links C. The arc of the quadrant 
[ being the radius of the adjustable link H from the centre G, is 
fitted with a sliding block J, capable of being thrown to the right 
or left from the centre of the quadrant for forward or backward 
motion of the engine; consequently, when the engine is “on 
the centres,” the upper end of the adjustable link H and its 
block J, may travel through the whole range of the quadrant I 
from right to left, or vice versd, without moving the slide valve. 
This arrangement reduces to a minimum the wear of the block 
of the quadrant, for when it is once set in position for working 
there is little or no motion. 

The boilers are of the ordinary double-ended marine type, 
built of Parkhead mild steel throughout; the shells 13ft. 6in. 
diameter by 16ft. long, for a working pressure of 160 ]b. ; three 
furnaces in each end of either boiler 3ft. 2in. inside diameter ; 
Fox’s patent corrugated furnaces ; the holes all drilled and 
countersunk ; and the total heating surface in the two boilers is 
9900 square feet. Two of Weir’s circulators and Whit- 
field’s fire-bars are fitted in each boiler. The boilers were 
tested to 320 lb. pressure per square inch, and otherwise are to 
the Board of Trade requirements. The new engines and boilers 
were built from the specification of Mr. Archibald Blair, superin- 
tendent engineer for Messrs. Donaldson Brothers. The sub- 
stantial and well-finished work is such that it well maintains the 
high reputation of the builders. 

The British and foreign patent rights of the Morton valve 
gear are the property of Mr. John Renison, of West George- 
street, Glasgow. The invention is being introduced by Mr. 
Robert Bruce, engineer, Glasgow, as his representative. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—John Stocker Sanders, chief 
engineer, to the Indus, additional, reappointed temporarily on pro- 
motion, to date April 7th ; Theodore J. Preston, staff engineer, to 
the Pembroke. 


ENGINEERING Society, Kina’s CoLLEGE, Lonpon.—At a general 
meeting held on Tuesday, May 8th, the President in the chair, Mr. 
P. T. Gask read a paper on the Forth a The commencement 
was occupied in giving some of the chief dimensions of the bridge 
and trying to convey to the meeting some idea of the size of the 
structure, by comparing it with known distances. The details were 
then entered into by the author, commencing with the piers and 
working pe The mode of erecting the vertical columns by 
means of the rising platform was described, together with rivetting 
cage, kc. The author then explained the nature and amount of 
the stresses on the various members, pointing out the important 
part played by wind pressure. The “ay vo was illustrated through- 
out by means of lantern slides, kindly lent by Mr. Baker, and to 





whom a vote of thanks was 
After a vote of thanks to Mr. 


ed for his kindness in so doing. 
ask, the meeting adjourned, 





TLR ee 


a 





May 11, 1888. 


—— 


THE ENGINEER. 


389 





= 


SMITH’S 


TRANSMISS 



















zZ 


wo Se 
SS ce IN 








ROTARY TRANSMISSION DYNAMOMETER,. 
1 ome 

We illustrate on this page a rotary transmission “dynamo- 
meter designed by Prof. R. H. Smith, and made by Messrs. W. 
and J. Player, Lionel-street, Birmingham. It has been in satis- 
factory use for over a year. Its characteristics are that it is ex- 
tremely portable, can be attached to the machine to be tested in 
a few minutes only, tests the machine under precisely its ordi- 
nary working conditions, is the reverse of costly, and is yet 
accurate in its indications, 

The size illustrated is suited to indicate up to 50-horse power, 
at a speed of 1000 revolutions per minute, and was specially de- 
signed for testing dynamos, fans, and other rapid running 
machines. Its maximum capacity is indicated by a ratio of 
horse-power to rotary speed of ;§$5 = J. It weighs only 
5241b., and is thirteen inches long. In using it the ordinary 
driving pulley is removed from the shaft and the dynamometer 
tixed in its place, the usual driving belt running on the pulley of 
the dynamometer, The illustration shows a 6in. pulley in place, 
but this is removable, and any other size of pulley can be in- 
verted, The instrument is clamped truly on the shaft by means 
of three tapered keys, B B B, pushed concentrically into three 
tapered slots by means of the hollow nut A, through the inter- 
position of a steel ring C. A series of four sets of wedge keys 
of different thicknesses are furnished, which enable the machine 
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SMITH'S TRANSMISSION DYNAMOMETER. 


to be clamped on any shaft between lin. and 2in. diameter in- 
clusive. The outside pulley D is secured to the flange E by six 
steel screws. This flange E runs loosely on the inside body F, 
which is secured by the wedge keys to the shaft. To this 
flange are fastened the two ends of a pair of spiral springs which 
lie in the space between the body F and the pulley D. The 
other ends of these springs are fastened to the flange G, screwed 
and keyed to the body F. The proper working of the machine de- 
pends on the mode of fastening these springs at their respective 
ends, and several methods were tried before the satisfactory one 
at present used was adopted. In the drawing only the centre- 
lines of these spiral springs are shown. The driving-moment 
exerted by the belt is thus transmitted through the springs, and 
is measured by their angle of twist. This angular twist gives a 
proportional longitudinal linear motion to the indicating-nut K. 
This nut runs on a double-threaded screw L L of quick pitch, 
cut upon the end of the body F. The nut is rotated along with 
the pulley D by means of its two wings NN. These slide in 
two opposite slots cut in the thin steel tube M, which is secured 
by small pins to the driving-flange E, and which therefore rotates 
with the pulley D. Against the end-flange turned on the 
indicating-nut rest two small steel blocks, pinned to the forked- 


end of a light indicating-lever which multiplies in a suitable | 


ratio the linear movement of the nut. The lever is weighted so 
as to keep the blocks always closely against the flange. By 
means of this pointer is read off on a scale of inches the reading 
of the dynamometer. The horse-power indicated is obtained 
by multiplying this reading by the speed of revolution, and by 
a constant determined by the careful calibration of the springs. 


The machine is furnished with two sets of springs, one for right- | 


handed and the other for left-handed rotation. Thus, for one set 
of springs of the machine illustrated the constant is ‘00444, and 


the horse-power transmitted is ‘00444 s N, where s is the | 


dynanometer scale-reading in inches and N the number of revo- 
lutions per minute, The constant for the other set of springs 
is 00357, 








ELLIN’S PRESSED STEEL TOOLS. 





THE accompanying engravings illustrate three of several forms | 
of pliers and pipe tongs or wrench made by stamping from sheet | 
Of the spanner, Fig. 1, | 


steel, by Mr. T. R. Ellin, of Sheffield. 
which is shown as made in the smaller size, only the moving 
piece is pressed from steel plate, but the pliers, of which two 
kinds are shown, have both their parts pressed in this way. 
Fig. 2 shows what Mr. Ellin calls the household pliers. They 
are pliers, pipe-holder, and wire-cutter combined, aud are very 
light as well as strong. Fig. 3 shows combination gas pliers for 
large and small pipe, a wire-cutter, pipe opener, and turnscrew. 
The box joint in both these forms is made with one part of the 
Jaw of one handle within the jaw of the other handle, and the 
joint piu is thus in treble shear instead of double shear as in the 
ordinary arrangement, and both parts of the jaw have equal 
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strength, The teeth in the pipe holes are made so as to grip 
the pipe equally in the two directions, and in the combination 
pliers one handle is slightly shorter than the other, so that it is 


Fig, 2 Fig. 3 


Fig. | 


| 
| 
| 





ELLIN'S PRESSED STEEL TOOLS. | 


not in the way when the screw-driver is used. 


, These tools”are 
all steel, light, strong, and inexpensive. 








SWIFT’S FERRULE EXTRACTOR. 





THE accompanying engraving illustrates a ferrule extractor | 
now being introduced by Messrs. Selig, Sonnenthal and Co. The | 
construction of this tool will be readily understood. In use | 
| the nut A is first unscrewed to allow B B to go through the | 
| ferrule G, so that the shoulder of B B gets behind the ferrule ' 








G; then the loose washer C is placed against the end of the tube 
| T; the set screw D at the top is then screwed up until the top 

and bottom lip BB are against the top of the tube, then by 
| screwing up the nut A against the box E with the screw key 
the ferrule is drawn out. 


| 
| 








Train LIGHTING IN GERMANY.—At a recent meeting of the 
Frankfort branch of the Society of German Engineers, Herr Voigt 
gave some interesting figures regarding the cost of train lighting 
on various German railways. On the Wiirtemburg lines electric 
| lighting has now been in use for some time, and the cost per hour 
| for a 124 c.p. lamp, based on the use of the light for 2100 hours per 
| annum, varies from 0°62 cent to 0°88 cent, the average being | 
considerably below the cost of lighting by oil gas. The cost of oi 
| gas is least on the State railway in Saxony, the lamp hour costing 
| there 0°752 cent, and most on the Halberstadt and Blankenburg 
line, where the cost per lamp hour amounts to 1°38 cents. The cost 
| of gas plant, including compressing machinery and piping, amounts | 
to 12,500 dols. for an output sufficient to supply 150 carriages with | 
gas. The advantages of electric lighting Herr Voigt summarised as 
follows :—(1) Complete independence of the charging station, so 
that the electrically-lighted trains may be run over any lines ; with 

| oil gas the whole service is disorganised if, through an accident at 

| the gasworks or through fire, the supply of gas is interrupted ; (2) 

| the light is better than gas, and there is no danger of explosion and 

fire in case of collision ; (3) the expenses for labour are lower, because 

no preparations are required before the light is actually wanted ; 

(4) the working expenses are lower, as found by experience ; (5) the 

cost of plant is only slightly greater than that for gas lighting ; (6) 

| the weight of lighting plant to be carried on the train is less than 

| with gas. It is interesting to note that an engineering works in 
Esslingen have already fitted several trains not only in Germany, 

| but also abroad, with electric lighting plant. Amongst these are 
six trains on the Novara-Seregno line in Italy, and some on the 
Russian South-Western Railway. On the Italian lines the plant 
works almost automatically, an attendant only accompanying the 
train over a few stations to oil and look after the machinery, and 
then returns by the next train in the opposite direction, so that | 
during most of the time the machinery is left to itself. Notwith- | 
standing this want of supervision, no hitch has as yet occurred. 


GREEN’S FOOT FLY-PRESS. 


In Tue Encinger, September 24th, 1886, we published an 
account of a visit to Messrs. Plant and Green's button works, and 
mentioned a new press worked by foot levers in combination 
with the screw. We were not able to publish an engraving of 
the press at the time of the notice referred to, but we do so now. 
Since we mentioned it in connection with button-making, an 
improvement has been made by the addition of the weighted 
“fly.” This improvement has been made by Mr. R. J. Richard- 
son, of Birmingham, by whom the presses are now being 
introduced. For large work Messrs. Plant and Green found 
the presses scarcely powerful enough, unless the operator 
worked very hard. The “fly’’ and balls add much to the 
power given off, as in the sharp down-stroke the balls attain a 
high velocity, and the work can be done perfectly without any 
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undue effort on the part of the attendant. The engraving 
explains itself, and it will readily be understood that, the 
operator having both hands free for manipulating the work, a 
great saving of time is effected. 








SOCIETY OF ENGINEERS. 


FILTRATION OF WATER. 

AT a meeting of the Society of Engineers, held at Westminster 
Town Hall, on Monday evening, May 7th, Mr. A. T. Walmisley, 
President, in the chair, a paper was read on ‘‘Filtration by 
Machinery,” by Edward Perrett, A.M. Inst. C.E. 

The paper first com red the processes of straining and filtering, 
and pointed out that in the latter process the mutual attraction of 
particles of matter, in addition to the straining action, causes the 
retention of the suspended material in a liquid passing through the 
filtering medium. After describing the early experiments made 
by the author in filtering Thames 
water through filter bags such 
as are used for the filtration of 
sugar, the paper pointed out the 
danger of using animal charcoal 
for the filtration of drinking water. 
This material has the power of 
taking out matter in an intinitely 
tine state of division and even in 
solution, the charcoal becoming so 
charged with such matter that 
nothing short of subjecting the 
charcoal to a red heat is sufti- 
cient to thoroughly clean it. An 
animal charcoal filter with any 
system of washing will gradually 
accumulate the very tine matter, 
which may germinate, and at 
length be carried through with 
the filtered water. A filter witha 
granular medium — such as 
crushed retort coke—designed by 
the author, is effectually cleaned by an upward stream of compressed 
air occasionally pane ; this causes an agitation of the material 
and the attrition loosens the dirt, which a small current of water 
washesaway. Ata waterworks in South America where these filters 
are used, 20,000 gallons of river water are filtered per hour, the floor 
space covered being 37ft. by 7ft. 6in., or an average rate of nearly 
100 gallons per square foot of filtering surface per hour, 

The purification of water containing organic matter by contact 
with iron was mentioned. The original method of using Professor 
Bischoff’s ‘‘spongy iron” on a large scale was to mix the spongy 
iron with gravel, and to use this mixture as a filter bed; but it was 
found that the top surface became hard and impervious after a 
short time, and Mr. Wm. Anderson introduced a machine to super- 
sede these spongy iron filter beds. His ‘revolving purifier” causes 
ordinary iron borings to be mixed with the water as it passes 
through the machine; the water is afterwards filtered through 
ordinary sand beds. 

For the filtration of very muddy water for manufacturing pur- 
poses sponge is used by the author. The machine consists of a 
cylindrical casing, in which sponge is compressed between two 
diaphragms ; the lower ay ag is movable and attached toa 
piston-rod, which passes through the top cover. To clean the 
sponge an up-and-down motion is given to the lower diaphragm or 

iston, thus alternately compressing and releasing the sponge. 

hese filters will render Thames water at London clean enough for 
boiler-feeding or other manufacturing purposes at the rate of about 
100 gallons per square foot of surface per hour. The precipitate 
resulting from the processes known as “‘ softening” water is now 
generally extracted by filtration. The material used for this pur- 
pose is the filter cloth referred to at the commencement of the 
r, as the chalk deposit may accumulate to a considerable 
thickness before it becomes impervious. In this case the deposit 
is easily removed; the author finds that simple external jets of 
water are sufficient for the purpose. 








Tue Municipal Commissioners of Negapatam have made 
a provision in the budget for 1888-89 of Rs. 1000 towards the con- 
tinuance of the boring of the artesian well in that town, in addition 
to Rs. 1000 provided for the same work in the revised budget. A 
depth a little over 154ft. has, at latest news, been reached, but 
without any result. 
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THE “BECK” GAS ENGINE. 





In our last impression, page 368, we gave illustrations with a 
sufficient description of the Beck gas engine. We gave also a 
part of a report on the performance and economy of this engine 
by Professor Kennedy. The following is the continuation of that 
report with slight omissions :— 

‘* Experiment A.—The engine ran under full resistance and at 
about full speed. The average mean pressure was 69-1 lb. per 





} 
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square inch, the revolutions per minute 206°5. The mechanical 
efficiency of the engine, or ratio of brake to net indicated horse- 
power, was §7°3 per cent. The total indicated horse-power was 
8-05. Light spring cards were not taken during this experiment, 
and the pressure given—in square brackets—in line five of Table I. 
is taken as the same as in Experiment B, at about the same speed. 
The gas consumption was 21°68 cubic feet per indicated horse-power 






EXPERIMENT B 





The mean of the two high speed experiments thus gives 21°43 and 
27°47 cubic feet per hour per indicated and per brake horse-power 
respectively. 

“ Experiment C.—The ‘Beck’ engine governor is so arranged 
that to alter the steady speed of the engine it is only necessary to 
shift a small balance weight on a lever, which can be done at once, 
at any moment, without stopping the engine. For Experiments C 
and D, I had this weight shifted so as to bring down the speed to 
about 165 revolutions per minute. In Experiment C the net brake 
weight was 72°4 lb., the largest value reached in any experiment, 
so that the mean effective pressure on the piston reached 74°6 Ib. 





brake weight was reduced to 57°91b., or about 80 per cent, as 
much as in C. The mean pressure was thus brought down to 
63°91b. per square inch, which compares fairly with that of B. 
For this reduction of pressure the charge had to be much dilated 
by the governor action, the combustion was much slower, and jn 
the result the experiment turned out the most economical of the 
four, the gas consumption oad indicated horse-power being only 
20°67 cubic feet per hour. The mechanical efficiency was not so 
high—86°1 per cent.—as in Experiment C, so that the gas con. 
sumption per brake horse power remained practically unaltered 
at 26°14 cubic feet per hour. The mean of the two experi. 


EXPERIMENTS UPON A 4H.P. BECK GAS ENGINE 
20 & 23"° FEBY 1888. 
DIAGRAM SHEWING PROGRESS & RESULTS OF TRIAL, 
AT THREE-QUARTER SPEED. 
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aoe square inch, or 8 per cent. more than in Experiment A, itself a 
igh value for a gas engine. The speed was 163°2 revolutions per 
minute. The gross indicated horse-power was 6°88, the net indi- 
cated horse-power 6°42, and the brake horse-power 5°85, the 
mechanical efficiency thus reaching the exceptional value of 90°8 
percent. The combustion was very rapid, as the card—Fig. 3-- 
shows, and the mean initial pressure was 194 Ib. per square inch 











































ments at three-quarters speed is therefore 21°41 cubic feet per 
indicated horse-power, and 26°12 cubic feet per brake horse-power 
per hour. The four experiments, A, B, C, and D, thus cover a 
range—as compared with the lowest figures in each case—of 30 per 
cent. in speed, of about 32 per cent. in indicated horse-power and 
brake horse-power, and of 22 per cent. in mean pressure. Over 
this range the engine works with uniform steadiness, and with 

































































































and 27°67 cubic feet per brake horse-power per hour. The indi- above the atmosphere. The pressure at the end of the expansion practically uniform economy, the mean figures being 21°42 cubic 
cator cards—Fig. 1—show a somewhat rapid combustion, but the was practically the same as that in Experiment A—see Table IV. feet of gas per indicated horse-power, and 26°79 per brake horse- 
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pressure is well kept up, the expansion line produced to the end of 
the diagram giving 52°5 lb. per square inch absolute pressure. 

‘* Experiment B.—During this experiment the engine was run at 
about the same speed as before—212 revolutions per minute—but 
the brake load was reduced from 60°8 to 54°4lb, The governor 
therefore diluted the charge by reducing the quantity of gas until 
the mean cylinder pressure was brought down to $1°3 lb. per square 
inch. The mechanical efficiency in this experiment was practically 
the same as in Experiment A, namely, 87°7 per cent. The initial 
pressure was somewhat less, and the combustion somewhat slower, 
as is shown by the cards—Fig. 2—and the gas consumption was 
somewhat less than before, namely, 21°18 cubic feet per indicated 
horse-power, and 27°27 cubic feet per brake horse-power per hour. 


The gas consumption per indicated horse-power per hour is a little 
more than in either A or B, while per brake horse-power it is con- 
siderably less, owing to the high meclianical efficiency; the figures 
are 22°15, and 26°10 cubic feet respectively. Iam not able to 
assign any satisfactory reason for the higher mechanical efficiency 
in this experiment. It appears that the work per revolution neces- 
sary to drive the engine increases with the speed, %.¢., with the 
fast as the mean pressure on the piston increases. But the 
statements. 

“ Experiment D.—In this experiment the mean speed—168°9 
revolutions per minute—was nearly the same as in C, and the net 





number of revolutions per minute, and does not increase at all as | 


experiments do not enable me to go beyond these very general | 


' power per hour. These figures are both most excellent for an 
| engine of this size, 

“ Experiment E was merely a short experiment under inter- 
| mediate conditions, 183°8 vorcalieas per minute, and a very heavy 
| brake resistance—71°5 lb. Cards were not taken. The gas con- 
| a for brake horse-power lies between that of experiments 

and B. 

“ Experiment F was a short run with the engine empty. Under 
| these conditions there were too many misses—by governor control 
—to allow the indicated horse-power to be accurately obtained. 
| The gas consumption for the engine empty, at 222 revolutions per 
| minute, was at the rate of 57°2 cubic feet per hour. The working 
| of the engine under load was excellent throughout, the governor 
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control by throttling being, within the limits of the experiments, 

rfect. There were no explosions cut out, no miss-fires, and no 
a ignitions whatever. he regulation by throttling seems to 
insure not only that the steadiness at all ordinary speeds is the 
same, but that the economy also remains unchanged over a large 
range of power, and is indeed somewhat higher at moderate than 
at maximum powers, which is, of course, a point of considerable 
practical importance. The general design of the engine as it now 





stands, as well as its mechanical arrangements, appeared to me | considerable, will not cause any correspondingly considerable dif- 


very satisfactory, and this is evidenced by the very high mechanical 
efficiency attained by it. The small amount of lubricant used during 
the experiment was very noticeable indeed. The foregoing remarks 
sufliciently explain Table I. In Figs, 1 to 4 I have given examples 
of the indicator cards taken on experiments A to D respectively, | 
the cards for the pumping strokes being shown separately for | 
clearness sake. It will be seen that a very caueameste amount of | 

| 

| 

| 





work is done in pushing out the burnt gases, as well as, afterwards, 
the blank charge of air. The peculiar shapes of these cards 
repeated themselves over and over again, and do not seem in any 
way to be connected with the indicator except in the wavy line 
marked * just after release in each case. In Fig. 51 have given | 
copy of a diagram which well illustrates the action of the throttling. | 
The pencil was allowed to trace a number of consecutive diagrams 
on one piece of paper, and these diagrams are lettered in the figure | 
in the order in which they were drawn A, B, C, &c. It will be seen 


that there appears to be a cycle of four or five explosions, each | steam 


somewhat less in intensity than the one before it, the throttle valve 
obviously tending to close, then the throttle valve opens a little | 
wider and the cycle recurs. I need hardly say that these variations | 
were too slight to be anywhere visible in the working of the engine. 

“It is right to add that in these experiments I did as I have 
generally found to be necessary in gas engine trials, namely, 
allowed always half a dozen cards to be recorded on each paper, in 
order to get a fair mean between the constantly varying diagrams. 

‘Having now given the principal results of my experiments, so 
far as they relate to the mechanical efficiency of the engine and its 
economy in gas consumption, I may proceed to examine the 
working of the engine from a thermodynamic point of view. 








TaBLE I. 
Principal Results of Trials. 
Experiments. A. B. c. | D. | 5 | KF 














1 Nature of resistance .. .. Brake Brake Brake Brake Brake None 
2Duration .. .. «. ours 2} 1 24 ee 
3 Average initial pressure above | | 
atmosphere (lb. per sq. in.)..170°0 141°0 194°0 [144-1 | — | — 
4 Average mean pressure during | } 
working stroke (lb. persq.in.) 69°10 61°35 74°61) 63°98) — | — 
5 Average mean pressure during 
pumping stroke .. .. .. [7°00] 7°03 5:00 
6 Average mean pressure, net... 62°10 54°32) 69°61) 58°84) — _ 
7 Revolutions of engine per min. 206°5 212°0 163°2 |168°9 |183°8 |221-9 
8 Explosions per minute .. 68°70 | 70°68 54°88 56°27) 60°25) — 


5144 — 





9 Indicated P. for working | | 
stroke (line 4) .. .. .. ..' 8°055 7°85 6°88) 6°12) — | — 
10 Indicated H.P., net (line 6) ... 7°250 6°51 6°42) 5°6z) — | 
1) Weighton brake .. .. .. 796 © 70°7  91°8 | 70°7 | 93°0 
12 Mean spring balance reading, | 
with allowance for weight of 
balance,&c, .. .. .. ..| 18°8 | 16°8 | 19°4| 12°8/21'5| — 
13 Mean net brake resistance ..; 60°80 54°4 | 72°4| 57°9 | 71°5 || — 
14 Mean radius of brake .. .. $1°4 | 31°4 31°4 | 3l°4 | 81-4) — 
15 Brake horse-power .. .. .. 6°31 5°71 5°85) 4°84) 6°50, — 
16 Mechanical efficiency on gross 
1.H.P.(line9) .. .. .. ..| 78°S | 77°9 | 85°0| 79°0| — ~~ 
17 Mechanical efficiency on net | 
L.H.P. (line 10)... 87°3 | 87°7 | 90°8 | 861) — | — 
| 


1s Temperature of discharge of 

jacket water .. .. .. .. 113'1 
19Gas used perhour .. .. .. 174°6 
20 Pressure at meter .. .. im.! I'l 
21 Temperature at meter, Fah. ..| 60°0 
22 Gas per I.H.P. (line 10) per hr.| 21°68 
23 Gas per B.H.P. per hour.. ..) 27°67 








“The following is an analysis of a sample of the gas used on 
February 28rd, collected during the trial made for me by Mr. C, J. 
Wilson, F.1.C., F.C.S, of University College. 


Percentage by 
volume, 

LO ” eS ee ee ea 
Oletines (assumed to be half Cp Hyand half CU, Hs) .. .. 32 
: cs on Ge 00 4s) 6s ce oe ee ae ee oe OD 
SOON 56 as 6640 66 aw we. 46> au ee on 
Nitrogen, &c. (by difference).. .. .. .. «2 «2 «oe « 8 
Carbonic acid and oxygen .. .. 1. os os es oe of 06 

100°0 


‘The gas is of excellent quality for a gas engine, very rich in | 


| 
| 


| then a further reception of heat at constant pressure until a volume 


| to the low p wv constant, and the value of the index ™ has been 


Table VI., lastly, gives the ‘Heat Accounts’ and comparative 
efficiencies for the different trials. 

‘The values of the specific heat in Table III., viz., 143-9 foot- 
pounds at constant volume, and 198°4 foot pounds at constant 
pressure, I have taken as applicable to all four experiments. They 
correspond to a charge in which the air is 28°35 times the weight 
of the gas before ignition, the mean of the four ratios given in 
line 11 of Table V. The difference in dilution, although so very 


ference in the specific heats. ‘The equation to the adiabatic curve 
for the burnt gases is p v!*79 constant. 


TaBLe III. 
Composition and Specific Heats of Gases as Discharged. 





ni 








ie | Mechanical equivalent of heat 
| é | eS 5 | required to raise 
. | Sad | z ote a 
$33 | 5 5 e The quantity in 
| S23 | 2 25 jl Ib., 1 deg. Fah, 11b. of discharg- 
Constituent. | 22 | gs 3 ed gas 1 deg. Fah. 
} Sos | EES | Foot-pounds. — Foot-pounds. 
|e?! 58g |- eeu aad in 20 
| Po . | ae é |At con-|At con- At con- At con- 
| | a | stant | stant stant | stant 
| lbs. | |volume.|pres’ ure volume. pres’ ure 
| | 
ve seve oe | 2°08] 0078] 286 | 871 | 22°83 | 28-9 
Carbonic acid (in- | 
cluding C Ou, &c., | 
originally in gas).. | 0°074 132 | 167 9°8 12°4 


2°175 
Nitrogen (includin, | 


g | 
N originally in gas); 11°841 | 0°404| 134 | 188 54°1 75°9 
| | | 

















Air... . «| 18080] 0°444| 130 | 183 | 57:7 | 81°2 
"29-349 | 1:000' — | — | 148-9 | 198-4 
= K = 198°4 — 143-9 = 54°5 
J = 198"4 «1-379 
143°9 
TABLE IV. 
Mean Pressures and Volumes. 
A. B. me D. 
1 Number of cardsmeasured.. .. 10 | 6 10 
2 Mean pressure at B (absolute) lbs. | 
MME on ae, os. car cel ROK 1 BE. | Be 13°38 
8 Mean pressure at C, lbs. persq.in. 54°7 54°2 564 56°5 
4 Mean pressure at DE ,, i 84°6 (155°6 210°0 158°7 
5 | Mean pressure at E pa se 52°5 =| 49°6 52°3 49°7 
6 | Mean volume at C D(cubicfeet)... 0°191 | 0°191 | 0°191 0°191 
7 Mean volume at E ee --| 0°220 | 0°285 | 0°207 0°244 
8 | Mean volume at F B 99 -- 0°579 | 0°579  0°579 0°579 
9 | Volume swept through by piston | 
| Ce ae kk dee. as 388 | 0°388 0°388 0-388 
10 | Meanatmospheric pressure (inches 
MOOVOUNG).. 1c 2s os ce os | SUS | OS 29°6 29°6 
11 Mean gas pressure(inches water) 1°10 0: 


81 1°01 0°85 

‘‘The pressures both at the beginning and end of compression 
are somewhat higher at slower speeds, although they differ really 
very little. I have, however, worked out each experiment com- 
pletely for itself, using the pressures given in Table IV., and not 
their mean values. The equation to the compression curve for A 
and B—high speed—is about p v !“26 constant, and for C and D 
—lower speed—it is about pv! constant. The exact figures 
are given in Table V., line 15. As the adiabatic curve for the 
unexploded charge would be practically the same as that for air— 
p v8 constant—the actual curves he below the adiabatic; so 
that part of the work of compression must be rejected as heat, 
mainly, no doubt, to the jacket water. 

‘*Figs, 6 to 9 show, in thick lines, the simplified or ideal cards 
which I have assumed, for purposes of calculation, to represent the 
actual processes for each of the four experiments. Along with 
each is shown to the same scale one of the actual cards for the same 
experiment. It will be seen that the only important differences 
are due to the inevitable rounding-off of corners, &c. Lines 27 to 29 
of Table V. show that the actual indicated work varies from 88 to 
94 per cent. of the work shown by the ideal cards—a very satisfac- 
tory agreement. 

“The ideal cards assume a reception of heat at constant volume 
to take place until the actual mean initial pressure is reached ; and 


is reaehed corresponding to the actual mean volume at the mean 
initial pressure. The expansion is assumed to take place according 


| found separately for each experiment, and is given in Table V., 
line 15. In every case the curve lies above the adiabatic, so that 

















hydrogen. In Table II. I have worked out from the analysis the combustion continues during the expansion. 
TABLE I1.—Composition and Calorific Value of London Gas. 
Sania Weight in | _ I". S2¢| Weight of We sight Speedestn et 
| Weight of | \ | =3 §| sep be uct oar lama 
. | |] cubic foot 8S2es) - busti 
« laoasiann teieite * § 5222) oxygen re combustion 
Gonstiicens. Peg \" es | of tot oy Calorific value Calorific value $ = 2 ee quired for for 1 lb. of gas. 
volume.| boas per Ib. per Ib. of gas. 2258 5 complete ~~ = 
At standard pressure | Fs > @ combustion St Carbonic 
and temperature. | | E SES of 1b. gas. a acid. 
— (CH) Pe | P > | ‘ — — Thermal units Thermal units Ibs. Ibs. Ibs. 
é gas on 0s 9°5 ‘ 7 “01766 585 23,200 13,580 4 ' “s 6 
Olefines (taken. as half | a i : sien cpcollh Waeaies 
Cy Hgand half CyHs) ...3°2 | ~—-0°1174 0°00375 | 0°125 |} 21,200 2,640 24/7 0°428 0:160 | 0393 
| | } 
Hydrogen (H) 49°9 | 0°00559 | 0°00279 | 0°092 | 52,500 4,850 8 0°736 0°828 | _ 
: | 
Carbonic oxide (CO)... .. 3°7 0°0783 0°00290 0°096 | 4,300 410 4/7 0°055 _ | “15 
Nitrogen, &c. en) by differ- | | ; = ; sie 
ea eee | 00783 0700243 | 0-081 | _ = _ — _ | — 
Carbonic acid (C02) and | 
oxygen(O) .. .. ..| 0°6 01060 0:00064 = 0021 _ = bes = = 
100°0 _ 0°03017 1°000 oo 21,480 — 3°559 2°303 2°154 











weight and the calorific value of the gas, the quantity of oxygen| “It will be noticed from Table V. that the compression and 
necessary for its complete combustion, and the weight of the | expansion curves run in pairs corresponding to the two trial speeds. 


different products of combustion. About this table I think it is 
only necessary to draw attention to one point, namely, that I have 
used a number for the calorific value of hydrogen which corresponds 
to the production of gaseous and not liquid H,0, so as to avoid 
afterwards having to make an artificial allowance for the latent heat 
of steam, which was never liquid water within the duration of the 
experiment. Calculated on this basis the calorific value of the gas 
is 21,480 thermal units per pound, this value being kept high by the 
large proportion of hydrogen. The gas weighs 0:03017 lb. per 
cubic foot—33°15 cubic feet per pound—at 32deg. Fah., and at 
147 1b. per square inch, The actual mean temperature at the 
meter varied from 55:8deg. to 63°4deg. Fab., the atmospheric 
pressure from 29°7 to 29°6in. of mercury, and the meter pressure 
from 0°8 to 1:3in. of water. For mean figures I have taken a 
temperature of 59 deg. Fah. and a total gas pressure of 14°63 1b. per 
square inch, Under these conditions the gas weighs 0°02846 lb. 
per cubic foot—35:13 cubic feet per pound. ‘The calorific value of 
a is therefore 611°4 thermal units per cubic foot through 
eter. 

“Starting from these figures I have worked out what may be 
called the thermodynamic results of the four longer experiments 
A B, C, and D, and arranged them in Tables Til. to VI. Of 
these, Table III. gives the calculated composition and specific heats 
of the after combustion. Table IV. gives the mean pressures 
and volumes at different points of the stroke, the letters referring 
to the lettered points on the ideal diagrams shown in Fig. 6 to 9. 
Table V. first recapitulates the leading points of the trial, and then 
gives all the further necessary data for the heat calculations, 


The compression curves are flattest, and the expansion curves 
steepest at the slower speeds. At these speeds, therefore, the 
charge appears to get rid of heat more readily during the com- 
pression and to take up less heat during expansion. At the higher 
pe there is apparently more combustion during the expansion. 
ut all these differences are comparatively small. The adiabatic 
= for the burnt charge is shown in a dotted line in each of the 
gures, 
“In the case of Experiment C, where the constant pressure 
aoe D E is so insignificant, I have made a separate set of calcu- 
ations for an ideal card in which the combustion took place entirely 
at constant volume, the—ideal—initial pressure being therefore 
much higher than in Fig. 8. I found, however, that the final 
temperature came out practically the same as before. 
‘*The amount of heat carried off by the jacket water is calcu- 
lated from the data given in lines 16 to 20 of Table V. Its pro- 
portion to the whole heat of combustion remains very constant in 
all the experiments, as is shown in Table VI. 
‘* The calculated temperatures corresponding to the ideal cards 

of Figs. 6 to 9 are given in lines 21 to 26 of Table V. The initial 
temperature—at the point B-—I have assumed to be equal to that 
of the water as discharged from the jacket in each case. The 
highest temperature is always reached at the point E of the figures. 
It is somewhat high in all four cases and highest in Experiment C, 
as would be expected, where it reaches 3320 deg. absolute, or 
2860 deg. Fah. In this experiment, however, the point E, Fig. 8, 


ment B, and considerably below that in Experiment A. It is, 
perhaps, going too far to deduce any distinct connection between 
temperature and economy within the limits of these experiments ; 
but it is noticeable, as far as it goes, that the two experiments— 
Band D—in which the temperatures are lowest are alsothose in which 
the gas consumption—Table V., line 6—is least. The work done 
per stroke is of course greatest in A and C, where the mean pres- 
sures as well as the temperatures are highest. 

“The last line of Table V. gives the calculated value of the heat 
rejected in the exhaust. This is obtained by finding the heat 
which the weight of charge given in line 9, at the temperature 
and pressure corresponding to the point F in the figures, would 
have to give up to be reduced to its initial temperature and pressure 
asat B. The calculations cannot be quite exact for several reasons, 
notably that the gases discharged differ in chemical composition, 
&c., from their original condition at B. The figures are therefore, 
as in all these calculations, rounded off. But the heat calculated 
in this fashion must in any case be too great, as a greater or 
less proportion of it must go away in the jacket water, and be 
there already accounted for, instead of going away in the gases 
themselves. 











TABLE V. 

A B. Cc. D. 

“1 | Duration of trial is 25 | 10 | 25 | 2°0 
2 | Indicated horse-power.. .. .. .. 8°05 7°35 6°88 | 6°12 
3 | Mean pressure (working stroke) .. 69°10 | 61°35 | 74°61 | 63°98 
4 | Revolutions perminute .. .. .. 206°5 212°0 163°2 (168°9 
5 | Gas used per hour (cubic feet) ... .. 174°6 (155°7 = /152°4  |126°5 
6 | Gas used per 1. H.P. per hour (do.) .. 21°68 | 21°18 | 22°15 | 20°67 


~~ 


Weight of gas used per explosion(Ibs ) 0°00120 0°001045 0°00133 000167 


8 | Weight of air used per explosion (Ibs.) 0°0315 0°0315 0°0325 0°C336 
9 | Total weight of charge per explosion 
(lbs.) 0°0327 0°0325 0°0338 0°0347 
10 | Ratio of air to gas by volume --| 98 | 112 | 9°18} 11°8 
11 | Ratio of air to gas by weight 26°2 | 30°1 


24°4 | 31°5 
12 | Heat of combustion per explosion | | 
(ft.-lbs.) 19,980 | 17,350 | 22,070 | 17,700 





13 | Absolute pressure at beginning of | 


compression process (Ibs. per sq. in.) 12°7 | 12°6 | 13°4 | 13°3 
14 | Compression process .. .. n= 1°317; 1°315 | 1°297 1°304 
15 | Expansion process... .. .. m=, 1°298) 1°262 | 1°350, 1°342 
16 | Jacket water temperature ofinlet .. 37°7 36°0 36°0 | 36°0 
17 | Jacket water temperature of outlet 
| (this temperature being assumed for 
initial temperature of charge) 113°1 (116°4 122°0 (110°9 
18 Jacket water, rise of temperature .. 75°4° | 80°4° 86°0 74°9 


19 Jacket water, weight used per hour | 
(Ibs.) 468 380 380 330 
0 Heat carried away by jacket water | 
5560 7740 


per explosion oe oo oo (ft.-Ibs.)|; 6610 5660 











21 Temperature at B (assumed) .. 113) 573 116 576) 122 582) 111 571 
| | | 





22 | ‘we 

23 ss C (calculated) ... 370 830 370 880, 360, 820, 350 810 

24 i D _. 2820|2790/1920 2380'2610 3070 1820 2280 

25 es E aa . . 2760 3220 2470 2930|2860|3320|2450 2910 
.- 1980 2390 1830 2290] 1840 2800 1700 2160 








ja |B |oc|p. 
27 Indicated work ad explosion (working| 

stroke card, ft.-lbs.) .. .. .. .. «..| 3870 3430 4180 3580 

28 Work calculated from ideal cards per ex- | 

- eee «+ ee «e | 4810 3880 |°4420 3910 

29 Ratio of actual to calculated work - [89°8*/, SS-4°/,|94°6°/° 91°6°/, 

30 Heat rejected in exhaust per explosion 
(ft-lbs.)} 8570 | 8030 | 8400 | 7980 


$1 Ratio of calculated temperature at point F 
to assumed initial temperature at point B} 4°17 | 3°98 | 3°95 | 3°79 
32 Ratio of actual measured pressure at point | 
F to actual measured initial pressure a 
WOME sin. ca 00 56 00 oe ae ee 





4-18 | 3-94 39-1 | 3-74 





TABLE VI. 
Heat Accounts, d&c.—All quantities are given perv explosion. 


A. | B. Cc. D. 





1 Heat due to perfect 
combustion of the 
weight of gasgiven 
in Table V., line 7 19,980 


into: 


100 17,350! 100 22,070 100 17,700 100 


2 Heat turned 
wor! owe 8,870 19°4| 3,430 19°S 4,180, 19°0 3,580 20°2 
3 Heat rejected in 


jacket water.. 6,610 33°0 5,560 32°0 7,740 35°0 5,660 32°0 
4 Heat rejected in 
exhaust .. 7,980 45°1 


-. «- 8,570 42°9 8,030, 46°3 8,400, 38°1 
5 Heat rejected in | 

blank charge and 
unaccounted for.. 930 4°7 





‘So far, however, as the calculations of temperatures are con- 
cerned, the two last lines of Table V. afford a complete check on 
the working out. In line 31 is given the ratio of the calculated 
absolute temperature at the point F to the assumed initial absolute 
temperature at the point B. As F and B are points at which the 
charge occupies the same volume, this ratio should agree with the 
ratio between the absolute pressures at F and B, as measured on 
the indicator cards. This latter ratio is given in line 32, and shows 
a most excellent agreement with line 31, the difference between 
them being only about 1 per cent. This does not prove, of course, 
that the temperatures given in Table V. are absolutely right, but 
only that they are right if the assumed initial temperature be right. 
Too low an estimation of this initial temperature causes all the 
other temperatures to be also low, increases the apparent 
ratio of air to gas both by weight and by volume, increases 
the apparent weight of the charge, and increases also the 
apparent exhaust waste. In taking the initial temperature as 
equal to the temperature of the outgoing jacket water, I have made . 
what seems to be a reasonable assumption, and from the way in 
which the figures work out I have no doubt that it is a very near 
one. I am sorry that I do not see any way of determining this 

int experimentally. 

“Table VI. gives the ‘heat accounts’ for the four experiments. 
In these I have given the engine credit, in the first instance, for 
the whole heat due to the perfect combustion of the weight of gas 
which it actually received through the meter per explo- 
sion. I have then put on the other side of the account: 

I.) The heat turned into work, as shown by indicator cards. 
tte) The heat rejected in the jacket water, and (III.) the heat 
rejected in the exhaust calculated as described above. 

‘The sum of these three quantities forms the whole heat which 
I can directly account for in each case, and, as I have stated above 
any estimation of the exhaust waste inevitably includes some heat 
which has already been accounted forin the jacket water. The 
balance left on subtracting this sum from the whole heat of com- 








comes so early, and there is so little heat received during the 
expansion, that the temperature at F is the same as in Experi- 


bustion is the quantity unaccounted for, and includes the heat 
carried away by the blank charge, which Ido not see any way of 
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very accurately estimating. The mean value of this missing 
quantity is 4°3 per cent., of which the blank charge can hardly 
account for less than half. The small differences in the value of 
the balance in the different cases I cannot fully account for, they 
could probably only have been avoided by making the experiments 
very much longer. It may be noticed, however, that the higher 
speed trials balance best, and that at each speed the more moderate 
pressure gives the best balance. In fact, the order in which the 
experiments stand as to closeness of balancing is very nearly the 
same as their order in economy of gas, and this is especially notice- 
able in connection with Experiment C. The mean results of the 
four experiments, as given in Table V. are the following :— 


Percentage of whole heat of combustion turn ed into work .. 1996 
” rejected in jacket water .. .. .. .. .. o. «.. 380 
* oe aaa ee eee | 
a rejected in blank charge and unaccounted for.. .. 43 


100°0 

**In conclusion, I think I need only further say that in Table V. 
—lines 10 and 11—I have given the ratio of air to gas in the 
charge both by weight and by volume, and point out that the most 
e-onomical results were got in those experiments in which the 
mst dilute charges about—115:1 by volume and 31:1 by weight— 
were used, 

‘* With this report I send you tracings of the actual indicator 
cards, tracings of the ideal cards above referred to, and diagrams 
showing graphically the whole progress and principal results of 
each trial.” These diagrams we have reproduced. 








THE INSTITUTION OF CIVIL ENGINEERS. 
THE DISTRIBUTION OF HYDRAULIC POWER IN 
LONDON 


At the ordinary meeting on Tuesday, the 24th of April, the 
President, Mr. Bruce, being in the chair, the paper read was on 
“The Distribution of Hydraulic Power in London,” by Mr. Edward 
Bayzand Ellington, M. Inst. C.E. 

The author observed that water-power was no new force, but 
that, as formerly understood, it was limited in its application to 
systems of mechanism suitable for the low pressures found in Nature. 
The effects obtained by the use of high pressure were so different 
in degree from all previous experience that a new name was needed 
and had been found in the term ‘‘hydraulic power.” Bramah’s 
genius produced the hydraulic press, and he clearly foresaw the 
future development and great capabilities of his system ; but it was 
reserved for Lord Armstrong to work out and superintend the 
intricate details that had to be developed before the system could 
be made fully serviceable. The public supply of hydraulic power 
in London constituted the latest development of this system. The 
hydraulic power was supplied through mains charged by pomping 
at a pressure of 700 lb. per square inch. The first and largest 
pumping station had been erected ona site known as Falcon Wharf 
about 200 yards east of Blackfriars Bridge. The engine-house at 
present contained four sets of pumping engines, each set being 
capable of exerting 200 indicated horse-power. The engines were 
vertical-compound, of a type comprising the advantages of a three- 
throw pump with direct connection between the pump plungers 
andthe steam pistons. Each set of engines would deliver 240 gallons 
of water per minute into the accumulators, at 750 lb. pressure per 
square inch, at a piston speed of 200ft. per minute. is was the 
normal speed of working, but when required they could be worked 
at 250ft. per minute, the maximum delivery being 300 gallons 
per minute. The condensing water was obtained from storage 
tanks over the engine-house, and was returned by circulating pumps 
to one or other of those tanks, The water delivered into the mains 
was maintained all the year round at temperatures of between 
60 deg. and 85 deg. The boilers were of the double-flued Lancashire 
type, and were made of steel. All were fitted with Vicars’ 
mechanical stokers. At the back of the boilers was a Green’s 
economiser, consisting of ninety-six tubes. The economiser and 
the stoker gear and worm were driven by a Brotherhood three- 
cylinder hydraulic engine. The reservoir of power consisted of 
accumulators. The accumulators at the pumping station were two 
in number, each having a ram 20in. diameter and of 23ft. stroke. 
The weightcases were of wrought iron, and were filled with iron 
slag. The total weight of the case and load on each ram was 
approximately 106 tons, corresponding to a pressure of 750 1b. per 
square inch. The storage tanks formed the roofs for the engine 
and boiler houses. The water for the power supply was obtained 
from the river Thames, and was pumped into the tank over the 
engines. The water passed through the filtering apparatus by 
gravity into the filtered water tank over the boiler house, which 
was 7ft. below the level of the unfiltered water tank. The filters 
consisted of cast iron cylinders, and each contained a movable per- 
forated piston and a perforated diaphragm, between which was 
introduced a quantity of broken sponge ; the sponge was compressed 
by means of hydraulic a from the mains. The delivery of 
power-water from the Falcon Wharf pumping station was through 
four 6in. mains. The most distant point of the mains from the 
accumulators was at the west end of Victoria-street, and was 5320 
yards, or just over three miles. To provide for all frictional loss in 
the pipes and valves, the accumulators had been loaded to 750b., 
the stated pressure supplied being 7001b. per square inch. The 
total length of the mains at present laid was nearly 27 miles. The 
mains were laid in circuit, and there were stop valves at about 
every 400 yards, so that any such section of main could be isolated. 
The method employed for detecting leakage was based upon an auto- 
matic record cf the number of gallons delivered into the mains, 
and in cases of abnormal increase during the night, if found to 
arise during the early hours of the morning, the mains were tested. 
The power-water used was invariably registered through meters on 
the exhaust pipes from the machines, and from the meters passed 
to the drains, There was a sliding scale of charges from 8s. to 2s. 
per 1000 gallons at 700 lb. pressure per square inch, designed to 
meet, as nearly as possible, the variable conditions and requirements 
of consumers. The more continuous the use the lower the charges. 
The scale was intended chiefly for intermittently-acting machinery, 
and experience had fully proved that these rates were sufficiently 
low to effect a large saving to the consumer in almost all cases, 
whether for a large or small plant. The author believed any idea 
of supplying power from a central source, at rates much below 
these, to be chimerical. The practical efficiency of the hydraulic 
system might be fixed at from 50 to 60 per cent. of the power 
developed at the central station. No other method of transmission 
would, to say the least, show a better result; and the general con- 
venience and simplicity of the hydraulic system were such that its 
use would hardly be affected, even if there were no direct economy 
in the cost of working. 

In addition to the general supply of hydraulic power, in the City 
and adjoining districts, to the six hundred and fifty machines at 
present worked, a new departure had been taken by the application 
of hydraulic power to an estate at Kensington Court, the name given 
toan area of about seven acres facing Kensington Gardens. Seventy 
houses and dwellings were to be built on this estate, of which thirty 
had been already erected. Each house was fitted with a hydraulic 
lift, taking the place of a back staircase, and the power supply was 
provided on the estate expressly for working these lifts. The 
driven machinery was of as great importance to an economical and 
satisfactory result as the distributing plant, but this obvious fact 
was not always understood. General regulations had been prepared 
by the author, defining the conditions to be observed by manufac- 
turers in fitting up hinery for tion to the power mains. 
They were intended to secure safety, and an efficient registration 
of the quantity of power used; but they left the question of the 
economy and of the efficiency of the machines to be settled between 
the consumers and the makers. In London more lifts were work- 
ing from the mains, and more power was used by them, than by 
any other description of machinery. The number of all classes at 
present at work was over four hundred. The principal types in 








use were fully described. In some cases there had been, by adopt- 
ing the public supply, a saving in the cost of working of about 30 

rcent., as compared with the steam pumping plant previously 
in use. Lifts were now becoming so general, and the number of 
persons who used them so great, that the author considered it 
necessary to urge the importance of securing the greatest possible 
safety in their construction by the general adoption of the simple 
ram. Suspended lifts depended on the sound condition of the 
ropes or chains from which the cages hung. As they became worn 
and unreliable after a short period, it was usual to add safety 
appliances to stop the fall of the cage in case of breakage of the 
suspending ropes, but they could not be expected to act under all 
circumstances. As an indication of the important part which lifts 
occupied in a modern hotel, it might be mentioned that at the 
Hotel Métropole there were, including two passenger lifts and that 
for passengers’ luggage, no less than seventeen hydraulic lifts in 
use day and night, while the work done represented about 2000 
tons lifted 40ft. in this time. The next largest use of the power 
was for working hydraulic cranes and hoists of various kinds along 
the river-side, and in the City warehouses. It often happened that 
the pressure in the power mains was not sufficient for pressing pur- 
poses. The apparatus known as an intensifier was then used, by 
which any pressure required could be obtained. Hydraulic power 
was also used at Wesminster Chambers, and elsewhere, for the pur- 
pose of pumping water from the chalk for domestic use. The pump 
was set going in the evening and continued working till the tanks 
were full, or until it was stopped in the morning. For work of this 
kind, done exclusively at night, a discount was allowed from the 
usualrates. Mr. Greathead’s injector hydrant, made at the Elswick 
works, had been in use to a limited extent in London in connection 
with the power mains. A small jet of high-pressure water, injected 
into a larger jet from the waterworks mains, intensified the pres- 
sure of the latter in the delivery hose, and also increased the quan- 
tity. By this means a jet of great power could be obtained at the 
top of the highest building without the intervention of tire-engines, 
This apparatus enabled the hydraulic power supply to act as a con- 
tinuous fire-engine wherever the mains were laid, and was capable 
of rendering the greatest assistance in the extinction of fire; but 
there was an apathy on the subject of its use difficult to understand, 
In Hull, the Corporation had put down a number of these hydrants 
in High-street, where the hydraulic power mains were laid, and 
they had been used with great success at a firein that street. The 
number of machines under contract to be supplied with power was 
sufficient, with a suitable reserve, to absorb the full capacity of the 
station at Falcon Wharf, and another station of about equal 
capacity was now in course of erection at Millbank-street, West- 
minster. The works had been carried out jointly by the author 
and Mr. Corbet Woodall, M. Inst. C.E.; Mr. G. Cochrane had been 
resident engineer and superintendent. The pumping engines, 
accumulators, valves, Xc., and a considerable portion of the con- 
sumers’ machinery, had been constructed at the Hydraulic 
Engineering Works, Chester. Sir James Allport, Assoc. Inst. C.E., 
who was the first to adopt hydraulic — for railway work, had 
been associated with the enterprise from the commencement of its 
operations in 1882. His wide influence and extended experience 
had greatly assisted the 
taking. 
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THE TAY VIADUCT. 

At the ordinary meeting on Tuesday, the 8th of May, the Presi- 
dent, Mr. Bruce, being in the chair, the first paper read was on 
“*The Tay Viaduct, Dundee,” by Mr. Peter Crawford Barlow, B.A., 
M. Inst. C.E. 

The author stated that this viaduct, which carries a double line of 
railway over the Firth of Tay at Dundee, was built to replace the 
former bridge, part of which was destroyed during the memorable 
storm of December 28th, 1879. The viaduct was 10,527ft. in 
length, and of this a length of 7397ft. was straight, and parallel to 
the straight part of the old bridge, the centre lines of the two works 
being 60ft. apart. At the southern end the lines of railway 
branched westward towards St. Fort, and eastward towards New- 
port, the junction being made upon brick arching of sufficient 
width for two double lines of railway. The northern, or Dundee, 
end of the viaduct formed a curve of 21 chains radius, and joined 
the existing railway, which was here parallel to the river. The 
gradient of the line was 1 in 762, falling from the southern shore to 
the navigable channel, where four spans, each with a clear headway 
of 77ft. above high-water spring tides, were provided, and from 
this point a down gradient of 1 in 113‘75 was maintained to the 
northern end. Out of a total of 85 piers, the foundations of 73 
were formed of a pair of cylinders placed from 32ft. to 26ft. apart 
from centre to centre. In the case of the largest spans, the cylin- 
ders, which were of wrought iron, were 16}ft. in diameter at their 
upper ends, and were enlarged by means of conical sides toa 
diameter of 23ft. at their bases, 

The second paper read was on ‘The Construction of the Tay 
Viaduct, Dundee,” by Mr. Wm. Inglis, Assoc. M. Inst. C,E. 

In founding the seventy-three pairs of cylinders from the plat- 
forms, the following quantities of materials were handled, namely: 
—2300 tons of wrought iron cylinders; 680 tons of temporary 
caissons ; 26,000 cubic yards of excavations ; 6500 cubic yards of 
brickwork ; 27,000 cubic yards of concrete ; 22,000 tons of cast iron 
blocks to weight the cylinders. The superstructure of the piers 
consisted of two hollow octagonal pillars connected by a semi-cir- 
cular arch. Each pillar was temporarily erected at the works in 
Glasgow, partially rivetted there, and the various parts marked for 
re-erection. The lattice-girder work of the old bridge formed part 
of the roadway of the new viaduct The girders were removed 
from their old position by floating them upon two large iron pon- 
toons, 80ft. by 27ft. 6in. by 8ft. deep, stiffened internally by lattice- 
girders and water-tight bulkheads, These were bound together by 
girders, upon which lattice-columns were erected, fitted with tele- 
scopic portions that could be adjusted to any required height. The 
pontoons were floated at low water underneath, and as the tide 
rose the telescopic girders were pushed up and securely pinned to 
the main column. At full tide the girders were free from the old 
bed-plates and clearly afloat, and by manipulating mooring ropes, 
the pontoon was drifted to the site of the new bridge, a distance of 
60ft. On reaching its intended position the hydraulic rams, which 
had raised the girder from the old piers were opened, and the span 
was allowed to drop into its place on the new structure. Thecurve 
of the bridge at the north side of the river prevented this method 
from being adepted there, and the girders were transferred from 
the old to the new piers by means of travelling steam cranes. 
Most of the machinery used in the erection of the bridge was 
specially designed by Mr. William Arrol, the principal member of 
the firm of contractors, and the success which attended the work 
was the best testimony to its efficiency. 








AMERICAN ENGINEERING NEWS. 





Terminal yacilities.—For several years the city of Providence, 
R.L, has been greatly hampered in its railroad business by the lack 
of proper terminal facilities, nearly all trains passing through the 
city, even the New York and Boston expresses being delayed in 
consequence of the crowded traftic. A committee of three promi- 
nent civil engineers was appointed last fall, and has recently made 
its report. proposed plan provides for a separation of the 
freight and passenger traffic, a rectification of the main line tracks 
to obviate delays, the construction of a large passenger depot and 
ample yard room for freight trains. The depdt is to be an union 
depét, for the joint use of all the railroads entering the city, and it 
will have seven tracks ; two outside for through freight trains, and 
five inside—three being for through and two for local trains. The 
train shed will be 560ft. long and 110ft. wide; the tracks will be in 
pairs 10ft. centre to centre, and 23ft. centre to centre of adjacent 
pairs ; the walls will be 26ft. and 10ft. respectively from the nearest 





— 


tracks, A fine depdt building will be built on the south side of the 
train shed, facing the proposed park, The freight yards and tracks 
will be separate from the passenger tracks, connecting directly with 
the through freight tracks. A belt railroad for freight purposes ig 
recommended as part of the scheme. The freight depdts will be 
enlarged and the facilities largely increased. A complete and com. 
prehensive system of cnatenting signals and switches will insure 
the safety of operation of the extensive traffic; and all street cross. 
sings at grade are to be eliminated, the tracks being carried over 
or under the streets, according to circumstances, Large cities are 
beginning to realise the dangers and inconveniences of these yrade 
crossings, and railroad men will be glad when they are abolished 
but the expense of alterations will prevent their immediate aban. 
donment except in the case of large cities, 

Street improvements,—-The City Council of Louisville, Ky., has 
adopted a wise and sensible ordinance providing for the proper 
construction of streets. Ina 36ft. roadway the crown of the sub- 
zrade—‘‘formation level ””—-must be 10in. below the top of the 

erbstones. The road bed is to be cleared of all unsuitable material 
vegetable matter, &c., and rammed or rolled if required by the 
* engineer. The kerbstones are to be Gin. wide, 5ft. long, and 
at least 22in. deep, with topand bottom parallel. The corner kerb- 
stones to have a radius of 24in. for streets, and 18in. at alleys, 
The gutter to be paved with flagstones, not less than 5ft. long and 
24in. and 18in. wide alternately, set on a Gin, bed of gravel, and 
the joints filled with sand. Crossings to be laid at street intersec- 
tions with stones 18in. wide, 10in. deep, and 5ft. long. On the 
road bed is to be placed 7in. of din. to din. broken stone, then 2Jin, 
stone 7in. deep at the gutters, and Sin. in the middle, finished with 
2in. of gravel rolled down by the street roller to the true section of 
the street. Street railroad companies are to remove their tracks 
from streets to be improved, and relay them to the satisfaction of 
the city engineer. Accompanying the ordinance is a set of plans, 
with all the necessary dimensions marked thereon. It is not often 
that a city council is so enlightened as to take such steps to insure 
pro: 7 constructed streets, and if this ordinance is carried out as 
it should be, Louisville will have a model system of streets. A 
good feature of the ordinance is the power given to the city engi- 
neer, who should always be in authority, but who is too often 
handicapped by politicians and contractors who have a “pull” on 
the City Fathers. 

Electric sulweays.—Considerable progress is being made in the 
construction of the subways for New York's electric wires. Various 
forms of conduits are used: iron, cement, and zine pipes in 
hydraulic cement concrete ; iron pipe in asphaltic concrete; creosoted 
tubes and the Dorsett system of asphalte concrete blocks contain- 
ing twenty-four holes 1 in diameter, Last year 1,199,018 -Stft. 
were laid, of which 866,317 65ft. were iron pipe in concrete. There 
are now 27‘29 miles of trenches, $12°77 miles in length of single 
duct, and 321 manholes. The telephone and telegraph subways 
are laid on the opposite side of the street to the electric light ae 
ways. Itis to be hoped that the immense high poles, carrying 
sometimes as many as a hundred wires, which so distigure the 
streets of American cities, will be soon relics of the past; but last 
year only 217 poles were removed. The Western Union Telegraph 
Company has 500 miles of wire underground, the Metropolitan 
Telephone and Telegraph Company about 1000 miles, and the 
Edison Illuminating Company about 100 miles. 

Slate bricks. —At the meeting of the American Society of Civil 
Engineers, held April 18th, some interesting information was given 
respecting slate bricks. The bricks are manufactured from the 
crushed refuse of slate quarries in New Jersey. They are hard, 
compact, and of fine grain; they cost more than ordinary bricks, 
but are superior in strength and weight; their compressive 
strength is 7200]b. per square inch, as compared with 3200 Ib. for 
pressed brick and 6000 lb. for stone. They cost 12 dols, to 20 dols. 
per 1000. They do not absorb so much water as other brick, and 
the water only penetrates about jin. from the surface. Samples of 
these bricks are being experimented with in the tests of the resist- 
ance of different materials to percolation of water with great 
pressure, which are being carried out as a preliminary to selecting 
the material to be used in the construction of the Quaker Bridge 
dam. 

Tunnel.—The great tunnel at Durango, Col., constructed in con- 
nection with the irrigation work for the Montezuma Valley, has been 
completed. The tunnel is over a mile long, through a spur of the 

ocky Mountains, and into it will be turned the water of the 
Dolores river. There will be about 50 miles of canals, and about 
200,000 acres of land will be irrigated and rendered available. 
The work was done for the Montezuma Valley Water Supply 
Company. 

Street railroad tracks.—Since the action taken by the Mayor of 
New York in condemning the forms of rails used, and advocating 
a grooved rail, a number of forms of tracks have been submitted 
tohim, It is probable that when Broadway is aan. asit must 
be soon, that the Broadway Railroad Company will relay its tracks 
with an approved rail. 

Track tanks.—The New York, New Haven, and Hartford Railroad 
has decided to putin track tanks this spring on Ramsbottom system 
for supplying the tenders of the express trains with water while run- 
ning. They will be 1500ft. long, and will be placed at oneor more points 
between New York and New Haven, Conn., and between New Haven 
and Hartford. A supply has been obtained, and the water will be 
pumped into the tanks. The New York and New England Rail- 
road was the first line in New England to adopt track tanks, 

Gun-metal.—Dr. Gatling, of Hartford, Conn., the inventor of the 
Gatling gun, has patented a new metal for guns and a new method 
of casting. The process is for casting in large masses a composition 
of steel and aluminum, which is claimed to produce a material of 
remarkable strength, especially adapted for resisting the strains to 
which large guns are subjected. 

Traction engines for ploughing.—In the Western States various 
attempts have been made to furnish an engine to hand ploughs, 
but so far no engine has supplanted the horse, mule, or ox team, As 
long ago as 1858 J. W. Fawkes tried one on the Illinois prairies, 
and it seemed so successful that the Illinois State Agricultural 
Society awarded him 3000 dols., but the engine eventually proved a 
failure. The engine weighed seven tons, and in spite of its wide 
drivers it was swam on ground where an ordinary team could 
haul a ton load. It - six ploughs. What is wanted is an engine 
the use of which will be practicable on a reasonable proportion of 
land, and at the same time cheap and durable. A five-ton Rem- 
ington engine has recently been tried near Woodburn, Oregon, 
which drew six 14in. ploughs through wet ground; this engine could 
also be used for threshing, sawing, stump pulling, hauling, &e. On 
the road it travelled at three to six miles an hour, These engines 
are used to some extent in California, 

The Reading Terminal Company bas been organised by members 
of the Philadelphia and Reading Railroad to improve the line of 
that road in Philadelphia, by building a four-track elevated road 
into the city, and abolishing its present surface tracks with the 
numerous grade crossings, The company has a capital stock of 
7,000,000 dols, 

A new Sound steamboat.—A new boat, the Connecticut, is being 
built to run on Long Island Sound, between New York, Stoning- 
ton, and Providence, R.I., for the Stonington line. She is 357ft. 
long, 87ft. beam, and 17ft. deep, with sharp stern lines, Com- 
pound engines, with 56in. and Tosin. cylinders, and 11ft. stroke ; 
will drive side wheels of the feathering type. Two blowers will 
supply a forced draught to the furnaces. e is expected to make 
twenty miles an hour, The saloon will be 280ft. long and 20ft. 
high, with two tiers of state rooms along each side, a wide gallery 
giving access to the upper tier. 

The Chicago, Santa Fé, and California Railroad will be opened 
April 30th. This is the line in the interest of the great Atchison, 
Topeka, and Santa Fé system, which gives that line an independent 
route to Chicago. The line between Kansas City and Chicago 
which will be opened on Monday, is thirty miles shorter than any 
other route between those cities, and connections are made withi 
number of other lines and systems, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 
Tux state of trade this week does not manifest any improvement 
upon a week ago; indeed, the tendency, it is to be feared, is rather 
in the opposite direction. The change which has come over the 
market 1s more remarkable in the matter of prices than even as 
regards the falling-off in demand, There appears to be an anxiety 
on the part of makers to miss none of the contracts offering, what- 
ever the prices suggested by buyers, and this is leading to an 
amount of competition such as the market has been stranger to for 

a long time past. In sheets more particularly this competition 

appears. Though for the present amply supplied with orders, 

makers have not in hand the extent of forward business which 
some time ago existed, and they seem to become somewhat afraid 
that there may not be sufficient work to keep the mills going. 

Hence they are very considerably under-cutting in the matter of 

prices, alike as regards galvanising and merchant iron. 

To-day—Thursday—in Birmingham, galvanising singles were 
quoted £5 15s. ; doubles, £6 to £6 5s.; and lattens, £7 to £7 5s. 
For merchants’ singles, £6 was asked as the minimum, while mer- 
chants’ doubles and lattens were about the same price as galvanised 

rts. 

Galvanised corrugated sheets are greatly affected by the drop in 

spelter, which not long ago was at £22 10s., having risen from a 

minimum of £14 or £15, and is now less than £17. With tin still 

declining a further fall is anticipated. This is occasioning buyers 
of galvanised sheets to stand off the market, and the South 

American, Indian, and Cape orders are decidedly less than hereto- 

fore. Australian orders, however, keep up well. Prices of gal- 

yanised sheets, which in January were quoted by the Association, 
£12 10s. to £13, in London, for 24 gauge, having risen from 
£11 2s, 6d., the price of the previous October, have now got back 
to this latter figure, and are £11, Liverpool, and £11 2s, 6d. Last 

July the price of galvanised sheets was £10 10s., London or Liver- 

pool ; oat July, 1886, the figure was £9 1ds., f.o.b. Liverpool. 

Much competition exists in the plate trade, and in common 
qualities for tank making aud similar working-up purposes Stafford- 
shire is run very vogne 4 other districts. Ordinary tank plates 
are now quoted £6; tank plates to flange, £7; North Staffordshire 
boiler plates, delivered Birmingham, £6 15s.; South Staffordshire 
common boiler plates, £7 ; and superior qualities, £7 10s. to £8 10s. 
Bloomfield plates are quoted £12 10s., while plates for Galloway 
voiler tubes are realising £12 per ton with a good demand, The 
high price asked for these last is justified by the very wasteful 
shape which is to be rolled, the plates being made to sketches. 

Steel and iron scrap is in demand and in excess of supply, and 
wherever any supplies are upon the market excellent prices can be 
got. Steel melting scrap, the produce of Welsh works, is quoted 
#2 7s. 6d. f.o.b., buyers offering £2 5s, Tin bar ends, sawn, are 
£3 5s, delivered into this district from Wales, and double sawn, 
#4 2s, 6d. Single sawn sleeper crop-ends are £3 5s, delivered 
here, and double sawn £3 12s, 6d., while rail crop-ends are £3 4s. 
to £3 5s. per ton delivered here from Wales, Plate ends are £3 
to £3 2s, 6d. to £3 5s, per ton delivered into this district. Scrap 
iron sheet shearings from South Wales are £2 5s, 6d., with buyers 
offering £2 2s. 6d., and sellers declaring that they cannot accept 
that figure, and that it is more profitable to consume tie scrap at 
home. 

The Staffordshire iron trade is not, it may be gathered, in a 
position peculiarly 4 for agitations in favour of advanced 
wages, Nevertheless, Mr. J. Capper, operatives’ secretary to the 
Wages Board, has given one month’s notice for a reconsideration 
of the present wages rate, with a view to the putting forward ofa 
claim for an increase in ironmakers’ wages. As far as I can dis- 
cover, not one employer in the district regards this notice as likely 
to lead to even the slightest alteration in the men’s rate of pay. 

The puddlers at the Patent Shaft and Axletree Company’s 
Works, Wednesbury, who struck because of some discontent in 
the manner of payment, have now decided to resume work. The 
firm have consented to keep one turn in hand instead of two, as 
rr The workmen are taking steps to join the Conciliation 

ard, 

Messrs. Brown, Marshall, and Co., of the Britannia Railway 
Carriage and Wagon Works, Birmingham, have booked a contract 
for 300 wagons for the Great India Peninsula Railway Company. 

In the pig iron trade business continues dull. Sales are being 
made, but to do business sellers have to accept prices which are 
very unsatisfactory. Prices have fallen to a lower point than they 
have touched for many months, _ Leicestershire and some descrip- 
tions of Derbyshire brands are down to 36s. 6d., delivered ; while 
Northamptons are less than this; Lincolns maintain their price 
better, proportionately, than other pigs. Best hematites from the 
West Coast, such as the Carnforth brand, are easy at 53s. for forge 
sorts, less 24 percent. ; while foundry sorts are 55s, 6d. for No. 3, 
and 58s, for No. 1. Native pigs are quiet at 50s. for hot blast 
all-mines ; 37s. 6d. for part-mines ; and 28s, 6d, to 30s. for cinder. 

Local ironmasters have every reason to be satistied with the 
Board of Trade returns for April. There has been an increase in 
the trade in machinery and millwork—fairly divided between 
steam engines and other descriptions—of about 19 per cent. 

The total quantity of iron and steel exported during the month 
was 327,215 tons, an increase of 5937 tons on the corresponding 
month last year, and the value was £2,104,163, an increase of 
£186,910 over last year. The four months’ figures show that the 
exports amounted to 1,193,220 tons, a trifling decline of 21,491 
tons. The value of the iron and steel exports in the same period 
is given as £8,277,475, being an increase of 11‘7 per cent. over 
the first four months of last year. Pig iron, again, shows a 
decline, but it is not so great as it wasin March. In all the other 
leading descriptions of iron the improvement in our exports has 
been maintained. Bar and angle iron shows an increase for the 
month of 7850 tons in quantity, and £48,486, or 54 per cent., in 
value; for the four months the increase is 24,860 tons in quantity, 
and £133,641, or 32 per cent., in value. In cast and wrought iron 
the increase for the month is 5835 tons in quantity, and £68,287, 
or 22 per cent., in value; in the four months’ trading the increase 
is 14,752 tons in quantity, and £214,159, or 15 per cent. in value, 

Information has been received at the Royal Small Arms Factory, 
Sparkbrook, Birmingham, that a large portion of the plant is to be 
removed to Entield. The news has caused considerable excitement, 
and the workpeople, who number between 700 and 800, are pro- 
testing. Within the last two and a-half years upwards of £50,000 
has been spent in new machinery. The factory was purchased in 
1886 by the Government from the Small Arms and Ammunition 
( manny, and is capable of turning out 100,000 stand of arms per 
week, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 

Manchester,—-Trade generally remains in much the same unsatis- 
factory condition that I reported last week. The further decline 
in prices at Glasgow and Middlesbrough naturally depresses the 
market here, and buyers are deterred from giving out any orders 
except those they are absolutely compelled to place for present 
requirements, So far as the iron-using branches of industry are 
concerned, trade is, however, in most cases fairly good, and the 
tendency in the direction of improvement; but the want of firm- 
hess shown as regards all descriptions of raw material produces 
only a dull, listless demand, and consumers, believing that they 
have more to one by waiting, prefer to go on buying simply from 
hand to mouth, rather than enter into contracts of any importance. 

€ finished iron trade is also in a somewhat similar anomalous 
condition. Makers, onmenge mostly supplied with orders to keep 
their works well employed for the present, show a more or less 
general disposition to entertain offers under current rates where 





buyers have anything like favourable specifications to offer, and 
the result is that there is a gradual easing down in prices, without 
any apparently sufficient reason to justify the downward move- 
ment. Inthe manufactured steel trade prices are also easier, the 
recent advance in steel plates having tended to check the giving 
out of new orders to boilermakers in this district, and steel 
makers, finding that the contracts they have on their books are 
gradually running off without being replaced, are being com- 

lled to give way upon the full prices they have been asking of 
ate, and during the past week or so there has been a drop of 
something like 5s, to 7s. 6d. per ton in the prices which have been 
accepted to secure orders. 

At the Manchester iron market on Tuesday, there was only a 
very slow business doing, with in some instances rather lower prices 
ruling, as compared with those current last week. For Lancashire 
pig iron makers hold to 39s, 6d. and 40s,, less 24, as their quoted 
rate for forge and foundry qualities delivered equal to Manchester. 
A few sales on the basis of these figures are being put through in 
the immediate district, but they are not obtainable in the open 
market, where local makers are quite undersold by some of the 
district brands, Lincolnshire iron being still offered here at about 
3tis. 6d. for forge and 37s. for foundry, less 2}, delivered equal to 
Manchester ; although there is perhaps not quite so much pressure to 
sell in foundry qualities, which here and there are being quoted at 
3d. to 6d. above the minimum rates, that makers have recently 
been taking. Derbyshire is still quoted at about 41s. 6d., less 24, 
for foundry qualities delivered here. The position of outside 
brands offering here is not quite so firm as it was so far as Middles- 
brough is concerned, good qualities of which are obtainable at 
about 3d, per ton under recent rates, although for the leading 
a brands makers in most cases hold to their list rates pretty 
firmly. 

In the hematite trade there is very little doing, and although 
current market rates are about 51s. 6d. to 52s. for good foundry 
qualities delivered in this district, orders of any weight could be 
placed at slightly lower figures, 

Although makers of steel boiler plates are not actually quoting 
under £7 17s, 6d. per ton for prompt delivery, Lancashire makers 
have been taking as low as £7 15s,, and Scotch plates have been 
sold in some instances at £7 12s, 6d. per ton for delivery in the 
Manchester district, 

Manufactured iron is still quoted on the basis of about £5 per 
ton for ordinary qualities of bars delivered in the Manchester dis- 
trict, with special brands in some instances at £5 2s. 6d., but mer- 
chants hold back from placing out their contracts unless they can 
obtain some substantial concession upon current rates, and they are 
able to place tempting specifications at about 1s, 3d. per ton below 
makers’ list quotations, 

A fair amount of work continues to come forward in most 
branches of engineering, and establishments which have only been 
indifferently employed, are getting full of orders. Iron and steel 
founders, supplying castings to engineers, are also better employed, 
and trade generally may be described as fairly good, so far as the 
weight of actual work which is being got is concerned. Prices, 
however, still show no appreciable improvement, and the outlook 
in this direction remains only discouraging. Advances in wages 
are still going on in isolated cases, and although there is as yet no 
general movement, there are very few importantcentres where wages 
are not being dealt with in some shape or other. 

Several improvements in miners’ safety lamps and coal-getting 
appliances were brought before the members of the Manchester 
Geological Society at a meeting held at Wigan on Friday last. 
Mr. Jas, Ashworth exhibited the heeplowhite eng lamp, in which, 
he said, the shut off, which was a circular plate revolving on the 
top frame of the lamp, immediately extinguished all tlame in the 
lamp when put into action, The outer circumference was covered 
by gauze, an annular space being formed between the gauze and 
the holes, the purpose of which was to gain a larger amount of 
gauze for the inlet air, to obtain better protection for the glass, 
and to make the extinction of the wick flame and gas more certain 
when the latter exploded within the Jamp—when the gas-testing 
arrangement was not in use. The gas-testing arrangement con- 
sisted of one or more holes cut near the base of one or more of the 
inlet tubes, or through the lamp frame, of the Gray type of lamp, 
and above or below the glass in lamps of the Clanny, Marsant, or 
Museler types. These holes were covered by movable shutters, 
which regulated the admission of fresh air to the wick flame, inde- 
pendently of the ordinary course of the ventilating current of air 
within the lamp. The fireman, or other official, controlled the 
whole lamp with one hand when testing for fire damp, using the 
thumb and forefinger to regulate the admission of fresh air where 
the tube slides were used, and one finger or thumb where 
the other arrangements were adopted. Mr. Ashworth then gave a 
detailed account of tests undergone by the lamp, from which it 
appeared that small quantities of gas had frequently been found by 
its use, when none was indicated by other lamps tried. Mr. J. E. 
Moore, of Manchester, next exhibited Pearson's patent ‘‘ Eclipse ” 
safety lamp. In this, he said, the automatic action of the lamp in 
extinguishing the light was extremely simple. Right across the 
wick, and parallel with it, a spring was fixed, to which was 
attached a copper extinguisher, lying well below the frame where 
the spring was at tension. From one side of the wick, two upright 
rods ascended into the funnel of the lamp, one being rather larger 
than the other. The smaller rod, when the spring was at tension, 
was brought right up to the longer one, and fastened to it by a 
fusible metal band, which passed round the forks, at the extreme 
end of the rods, and could . made to break at any given tempera- 
ture. Level with the air feed wasa kind of lock formed of two 
small bars, about an inch apart, fixed at right angles to the small 
rod, and parallel with the air feed. When the spring was at 
tension, the lower bar was level with the air feed, and supported a 
lever which passed through a hole in the gauze and kept open the 
air feed. This it did by fixing itself in a slot, so constructed that 
when the Jever lay in it the air apertures in the shut-off were 
exactly over the air apertures in the lamp, and, while so fixed a 
spring in the shut-off was at tension. Immediately the fusible 
band broke the wick flame was extinguished and the lever being 
pressed by the higher bar of the small rod, which had now fallen 
on it, was raised out of its slot. The spring in the shut-off being 
brought into action, all air was excluded, and any flame, of what- 
ever nature, which might linger after the extinguisher had fallen 
on the wick, was put out. The flame would not be driven through 
the gauze, and as the shut-off was worked by an independent wire 
spring, no dirt or grit could hinder its action. By using a flexible 
band, which would only break at a very high temperature, the lamp 
could be adapted to fireman’s use, or the band could be made so as 
not to break at all, in which case the ‘‘Pearson” answered 
all the purposes of the best safety lamp. Mr. M. Mercier 
afterwards gave some details regarding the Cunliffe patent 
hydraulic coal-getter, which, he claimed, applied the great power 
of hydraulics in a manner more perfect in principle and mode of 
application than any previous invention, and there was practically 
no limit to the power it could apply at the back of the hole to 
bodily pull and break off the coal. It was not a wedge, and did 
not exert its force to break or wedge the coal down vertically, but 
in a horizontal direction. The machine would exert a pressure of 
twenty-five tons by one man pumping, and stronger machines were 
being made which would enable one man to put ona pressure of 
thirty tons or more. Any collier could use it after once seeing it 
operated. After the hole had been drilled 3}in. diameter, what 
might be termed the working barrel of the machine was placed in, 
two semicircular keys were tightly driven in, when the head might be 
screwed on, and the pump actuated. In most cases the charge of 
water in the head would be more than sufficient, and the whole 
operation—after the hole was drilled—did not exceed five minutes. 

e machine could easily be carried by one man from place to 
place, the whole weight not being more than401b,. The advantages 
claimed were as follow :—(1) Could be used with greater rapidity 
than the water cartridge; (2) no loss of work caused by mixed 
shots, a more regular output being thus given; (3) was more 





economical than an explosive, the first cost of the machine, with a 
slight addition for repairs, being the only expense, a clear gain 
being given on Pv shot of the cost of the explosive and 
fuse; (4) no noxious gases or fumes being given off, it was a 
great improvement to the sanitary state of the mine; (5) gavea 
greatly increased percentage of round coal ; (6) did not require the 
coal to be holed to as great a depth as with an explosive, the height 
of the holing being thus reduced to a minimum ; (7) could be used 
in the presence of gas with absolute safety ; (8) no risk of injury 
to life or limb by shots going off whilst charging ; (9) did not need 
any powerful detonators, which were a source of danger; (10) 
could be easily used; and (11) did not soon get out of repair. 
Mr. Mercier then quoted figures prove the economical results 
obtained by the use of the machine. 

In the coal trade busi is c¢ ing to show unmistakeable 
signs of slackening down to requirements, but so far 
as the best qualities of house fire coal are concerned, a good demand 
is generally being kept up, and for these prices are well maintained 
at late rates. In disposing of other descriptions of house fire 
coals, however, colliery proprietors experience more difficulty, and 
with supplies hanging somewhat upon the market, prices are, if 
anything, easier, although as yet there is no actually announced 
reduction on late rates. For best house fire coals colliery pro- 
prietors hold out for 9s. per ton at the pit mouth, and although 
merchants are pressing for lower prices they are unable to secure 
any material concession. There has been some little giving way, 
however, on seconds coal, which brings prices down to about 7s. to 
7s. 3d. per ton ; common house fire coals are also easier gand do not 
average more than 5s. 6d. to 5s, 9d. per ton at the pit ; common 
round coals for steam, ironmaking, and general manufacturing 
purposes meet with a moderately good demand, and a fair trade is 
still being done for shipment, but this is not so active as it was, 
and with supplies more plentiful in the market there is a disposition 
to take low prices to effect sales in quantity. Atthe pit mouth ds, 
to 5s. 3d. are about the average prices for inland sales, with good 
steam coal delivered at the ports on the Mersey, still fetching 
about 6s, 9d. to 7s. per ton, although in some instances a slight 
concession would be made to clear away stocks. Engine classes of 
fuel are not moving away quite so freely as they were ; with the 
warmer weather there is a lessened consumption for mill purposes, 
which affects the better sorts, whilst inferior qualities are bad to 
sell, the very depressed condition of the salt trade still throwing 
a good deal of this class of fuel on the market. At the pit mouth 
burgy averages 4s, 3d. to 4s. 9d. per ton, whilst slack ranges from 
2s, to 2s, 3d. per ton for the commoner sorts up to 3s, 6d. and 
3s. 9d. for the best descriptions. 

Barrow.—The newest feature of the week is the publication of 
the authentic statement that an important and wealthy syndicate 
has been formed to establish and develope a large trade in the 
importation of petroleum in bulk from Batoum to Barrow. At the 
latter port large storage accommodation will be forthwith provided 
for the accommodation of 8000 tons of oil. Mr. David Caird, of 
Barrow, who has had much to do with bringing this trade to 
Barrow, has secured the contract for the erection of these storage 
works, and it is anticipated that in a few months, before the end of 
the summer is past, the trade will be opened. With this object two 
large steamers are being built on the Tyne, by Sir Wm. Armstrong, 
Mitchell, and Co., each to carry 3500 tons of oilin bulk. These will 
be delivered inSeptember next. The principalsof the new company 
are Messrs. Wallace Bros., of London, and the managing directors 
Messrs. MacAndrew, of London. It isalso announced that the opera- 
tions which have been conducted at Salthouse, Barrow, with a view 
of ascertaining if a proper water supply could be found, have been 
so successful as to lead to the determination to form at once a 
company for the manufacture of wood-pulp on a large scale. The 
timber will be imported at the dock at Barrow, and the wood-pulp 
despatched both to home and foreign users for the purposes of 
paper making, &c. There are om many hands indications of a 
growth of the shipping trade of Barrow. In the pig iron trade 
there is not much business doing, and prices are at the low rates 
noted last week—42s. 6d. per ton net f.o.b, for mixed parcels of 
Bessemer iron, and 41s. 6d. for No. 3 forge and foundry iron. 
Stocks are still largely held. Steel makers, though busily em- 
ployed, have not booked large orders during the week, because, as 
they allege, of the low prices which are ruling. Rails are still 
steady at £3 17s. 6d. per ton for heavy sections. Very large sales 
have been made of shipbuilding material, and good orders are still 
offering. There is a steady demand for both plates and angles, the 
former being at £6 15s. per ton, and the latter at £6. All classes 
of steel are in good request. Engineers and ironfounders are more 
busily employed, None of the very large orders which are ex 
pected to be placed with local shipbuilders have yet been fully 
confirmed, but they are progressing very satisfactorily towards an 
early settlement, and considerable briskness in this trade may 
soon be expected. Iron ore is in steady but quiet demand at from 
8s. 6d. to 11s, 6d. per ton net at mines, Coal and coke steady. 
Shipping fairly employed. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE prolonged inclement weather enabled the coalowners in the 
South and West Yorkshire districts to postpone the usual summer 
reduction by a whole month. One large firm made a concession of 
5d. per ton by the middle of April, but generally no change what- 
ever was made until the beginning of May. Even now one or two 
large collieries are still quoting at winter rates. In the majority 
of instances, however, prices are down 10d. to ls. per ton. The 
quotations now ruling are said to be about 5d. per ton less than 
at the corresponding period of last year. The colliery doing the 
largest local business is now quoting Silkstone branch, 13s. 6d.; 
Silkstone hards, lls. 8d.; Silkstone screened, 10s. 5d.; seconds, 
9s. 7d.; Silkstone cobbles, 8s, 9d.; screened Silkstone nuts, 7s. 11d. ; 
seconds, 5s. 5d. 

I have alrealy given you particulars of the Sheffield exhibits at 
Glasgow. The full-sized wooden model of a three-throw crank 
shaft exhibited by Messrs. Charles Cammell and Co, represents 
that manufactured by them and supplied to the Cunard Steamship 
Company in 1886 for the steamship Aurania, a vessel 470ft. in 
length, 57ft. 2in. broad and 37ft. 2in. deep; having a gross tonnage 
of 7269 and compound engies of 15,000-horse power. The 
double-throw marine crank shaft is a spare one, similar to eight 
others manufactured by the same firm, and supplied to the Sentinel 
Works, Glasgow, for paddle steamers to ply on the shallow rivers 
in India. The straight shaft is a specimen of the tunnel shafting 
for the Russian war-ship Pamyat Azooa, a twin-screw vessel now 
being built at the Baltic Works, St. Petersburg. She is 377ft. 9in, 
long, 50ft. beam, 6000 tons displacement, and will be the longest 
war-ship in the Russian navy A hollow gun forging, over 38ft. 
long, is the core, or the A tube, of the 13‘5in. breech-loading 66-ton 
gun, partly finished. This piece weighs 24 tons. In the 
machinery department there is a further notable exhibit by 
Mr. George Turton, of the Patent Buffer, Steel, and File 
Works, Sheffield. Mr. Turton shows various samples of his 
patent railway buffers and couplings, including six specimens 
of his improved patent side buffers as now being supplied 
and fitted to locomotives, Pullman carriages, and wagons on the 
chief lines both in this country and abroad. There are also 
eight examples of Mr. Turton’s patent central slack-gathering 
coupling buffers fitted with his latest improvements. These are 
now being used on the Ballycastle Railway, the Ballymena and 
Larne Railway, the Londonderry and Lough Swilly Railway, the 
West Don ig ee the Clogher Valley Railway, the Cavan, 
Leitrim, and Roscommon Railway, all of Ireland, as well as on the 
North-West Argentine Railway, South America. These buffers 
have also been supplied to the South Indian Railway, India. A 
pair of coupling butters are mounted upon small trucks to enable 
visitors to test their efficiency in working. 
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Much regret has been expressed here at the failure of the pro- 
posal to construct a new line from Beighton to Chesterfield, which 
would have opened up an important colliery district. The evidence 
placed before the committee of the House of Commons showed 
the immense roar of coal to be worked, and the advantages a 
new line would confer on the various villages; but the preamble of 
the Bill has been found not proved. On the other hand, all 
arrangements have now been made for proceeding with the Dore 
and Chinley Railway, which opens up a beautiful Derbyshire dis- 
trict, and affords Sheffield an alternative route to Manchester. 

I saw a very fine example of Sheffield skill in stove-grates 
this week at Messrs. Stee] and Garland’s Wharncliffe Works. It is 
intended for a Clyde-built yacht, said to be for royalty. The 
stove, which is in the Renaissance style, is in the rich combination 
of brass and copper known as cae gold.” The cold air is 
admitted underneath the tray on which the stove stands, and after 
passing inside and coming in contact with the fire, escapes through 

rforations at the top. The canopy over this is supported by two 

rackets, and there is a sliding blower or draught flue to regulate 
or close up the fire in the event of the ship rolling. Three panels 
are most beautifully adorned with fine examples of hammered 
brasswork. The stove, which will stand in the middle of the 
saloon, is 44in. high, and reflects the greatest credit on the firm. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE was but a moderate attendance at the Cleveland Iron 
Market held at Middlesbrough on Tuesday last; very few sales 
were made, and a further reduction in prices took place. The 
depression prevailing at Glasgow is seriously affecting business in 
Cleveland, notwithstanding that shipments from the Tees continue 
remarkably good, and that stocks are still decreasing. No. 3 
G.M.B. for prompt delivery was offered by merchants at 31s. 3d. 
per ton, or 3d. below last week’s minimum rate, and 9d. below 
what was freely given by consumers a month ago. Some of the 
makers now appear anxious to secure fresh orders, and are offering 
No. 3 iron at 3ls. 6d. per ton. The demand for forge quality has 
fallen off considerably, a lessened quantity being required for the 
Continent. The price has settled dom to 30s. 3d. per ton. 

Stevenson, Jaques, and Co.’s current quotations:—‘ Acklam 
Hematite,” mixed Nos., 45s.; ‘‘Acklam Yorkshire,” Cleveland, 
No. 3, 35s.; ‘‘Acklam basic,” 35s.; refined iron, hematite and 
Cleveland, 65s. and 55s.; chilling iron, 55s. to 60s. per ton, net 
cash at furnaces. 

No market having been held at Glasgow on Tuesday, the value 
of warrants is difficult to fix with precision. At Middlesbrough 
they were offered at 3ls. 3d. per ton, but no desire to speculate 
was shown by anyone. 

Messrs. Connal and Co.’s Middlesbrough stock declined 3268 
tons last week; the quantity held on Monday night was 304,892 
tons. 

Shipments have seldom been so good as at present. The quantity 
of pig iron sent away from the Tees between the Ist and 7th inst. 
was 24,345 tons. Manufactured iron and steel exports are also 
heavy, 9294 tons having been a during the same period. 

There is no improvement in the demand for finished iron, but 
prices are fairly well maintained at figures recently quoted. 

The Cleveland ironmasters’ statistics for April, issued on the 3rd 
inst., were very eacucee { ; but they have not so far strengthened 
the market as was expected. The total pig iron produced during 
the month of all kinds was 215,174 tons. The number of furnaces 
in operation was 96, being the same asin March. Of these 56 were 
making Cleveland iron, and the remainder hematite, &c. The 
stocks in the whole district amounted to 586,492 tons, which is 
24,206 tons less than they were a month previously. 

The case of Shafto v. Boleckow, Vaughan, and Co., has naturally 
been followed with great interest by all connected with mining 
operations in the North of England. After a patient hearing of no 
less than eight days, Mr. Justice Kekewich, sitting in the Chancery 
Division of the Law Courts, gave judgment. He said that in his 
opinion the Ecclesiastical Commissioners had not established the 
custom of the right to let down the surface, which they had set u 
in their defence. There was no direct evidence of the custom an 
no evidence upon which the Court could safely rely. It was not 
for him to inquire how this case came to be litigated, nor why the 
plaintiff had not been bought off as other claimants had been. He 
recognised the great importance of the case, and the fact that his 
decision would probably lead to other actions. The effect of the 
judgment is that mining operations cannot be carried on in future 
in such a way as to let down the surface upon merely paying for 
the damage occasioned. The consent of the surface owner must in 
all cases be first secured, or he will have power to obtain an 
injunction to stop the operations. Mining authorities in the North 
do not appear to think that the decision is likely to affect the price 
of coal in the general market, at all events not at present. But 
there is no doubt that it will prove to be of great moment to 
owners both of the surface and of the minerals beneath it. 

Among new limited companies which have recently been formed 
in the North of England is that of Messrs. John Spencer and 
Sons. The object of the undertaking is to purchase the well-known 
works at Newburn-on-Tyne, and to continue the business and to 
develope it, as from time to time may be deemed expedient. The 
new limited company intends also to purchase the works called the 
Tyne Forge Works, situated at Ouseburn, and to carry them on 
in —— with the Newburn works, The first subscribers 
seem all with the exception of one to be members of the Spencer 
family. The capital is £400,000 in £100 shares. 

The Consett Iron Company has just made an important arrange- 
ment with the workmen employed in steel making throughout 
its works. It was concluded, after considerable discussion with 
the men, who were assisted by Mr. E. Trow, their general secre- 
tary; and it has subsequently been approved by the standing com- 
mittee of the Board of Arbitration. Under the arrangement the 
men are to have a 5 per cent. advance at once, in return for which 
they accept a sliding scale for one year. The ascertainments will 
be made quarterly by Mr. E, Waterhouse, of London, and the 
wages will fluctuate with the price of steel plates. 

It is expected that something will shortly be done with the 
Skerne Ironworks, at Darlington, which have for years remained 
inoperative. Mr. Morrison, on behalf of himself and several other 
debenture holders, recently brought an action against the com- 
pany, which was heard before Mr. Justice Chitty. The court was 
asked to make an order for the sale of the property vi the com- 
pany. It appears that in 1880 £50,000 worth of debentures were 
issued in return for advances which became due in 1883, and are 
still unpaid. There was no opposition, and Mr. Justice Chitty 
made the order asked for. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow iron market was closed on Monday and Tuesday 
in connection with the statutory Scotch bank holiday on the first 
Monday of May, and the opening of the International Exhibition 
by the Prince and Princess of Wales, which took place on the 
following day. Since the re-opening on Wednesday the market has 
been quiet, the amount of speculative business in warrants being 
very small. The past week’s pig iron shipments were good, 
amounting to 8180 tons, as compared with in the correspond- 
ing week of 1887. The output is maintained at the former rate, 
and at least from 3000 to 4000 tons a week are being added to the 
already stocks in the makers’ yards and in the public stores. 

This week’s prices of makers’ iron are as follows :—Gartsherrie, 
f.o.b, at Glasgow, per ton, No. 1, is quoted at 45s.; No. 3, 41s. 9d.; 
Coltness, 48s. and 42s, 6d.; Langloun, 45s. 6d. and 42s. 3d.; Summer- 





lee, 47s. 6d. and 42s, 6d.; Calder, 47s. and 40s. 6d.; Carnbroe, 
40s. 6d. and 38s. 6d.; Clyde, 44s, and 40s.; Monkland, 
41s. and 38s, 3d.; Govan, at Broomielaw, 40s. and 38s, 3d.; 
Shotts, at Leith, 45s. 9d. and 43s,; Carron, at Grangemouth, 50s, 
and 48s.; Glengarnock, at Ardrossan, 44s. and 40s.; Eglinton, 39s, 
and 87s. 3d.; Dalmellington, 40s. and 38s. 6d. 

During April 34,483 tons of Spanish iron ore were landed at 
Clyde ports, against 32,957 in the same month of 1887. In the 
course of the last four months the arrivals have regated 
147,559 tons, against 157,558 in the first four months of last year, 
100,403 in 1886, and 97,129 in 1885. The current price of this ore 
delivered in ey te is from lds. to 14s. 6d. per ton, the former 
being paid for Rubio and the latter for Campanil ore. 

The malleable ironworks are nearly all fully at work, but the 
prospect is not encouraging in respect of future business, and as 
orders are scarce a slight reduction has been made in prices. Com- 
mon bars, angles, and rivet iron are quoted at £4 15s.; best bars, 
£5 2s. 6d.; nuts, £4 10s.; and plates, £5 10s., all less 5 per cent. 
discount. The steel market is in a similar position to that for 
manufactured iron. While the principal works are busy and likely 
to continue so for some time, merchants are receiving very few 
fresh orders of any consequence, Boiler plates are at £7 12s. 6d.; 
ship plates, £7 1s. 3d.; rivet steel, £6 12s. 6d.; and angles, 
£6 1s. 3d. Several new shipbuilding orders have been received, 
but they are placed direct with makers, and the open market is 
depressed. Work that was expected from Canada on the opening 
of the navigation has not yet come forward, but there are hopes 
that it may be received later in the season. 

Four locomotives, worth £8000, were ship from Glasgow in 
the past week to Bombay, and there was despatched besides to 
various destinations machinery to the value of £2500; sewing 
machines, £4716; steel goods, £7500; and general iron manu- 
factures, £16,500. 

There is now rather more activity in the shipping department of 
the coal trade. The past week’s shipments from Scotch ports 
aggregated 105,149 tons as compared with 96,452 in the same week 
of 1887. But while the business has increased somewhat in volume, 
it has been even less remunerative to the coalowners than before 
in consequence of an advance in freights. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE battle of the railways this week has been a severe one, and 
the contest ably carried on. This is only fair to state with regard 
to both sides. Nota point has been overlooked, and the most has 
been made of each. The struggle for running powers over the Taff 
Vale by the Barry Co. has been one of the last striking features, 
and the evidence of Mr. Harman, traffic manager of the Taff, 
received with all the attention it merited. One of the Taff argu- 
ments against giving Barry running powers is the steep gradients 
of the line, requiring old and experienced officials to work it with 
safety ; another, the heavy traffic. Pontypridd, the mid-station, 
is already dangerously crowded with the incessant mineral and pas- 
senger traffic on the main line. Then there are the numerous 
branches, and new collieries opening out, and the connection with 
Barry is now being made. How to manage efficiently at Ponty- 
pridd will be a grave Taff Vale problem. Over 100 mineral trains 
alone go through this station daily. 

There is no falling off in the spring-like character which has been 
imparted to the chief industries. In coal the demand is well sus- 
tained, and the slightest continental cloud will certainly run prices 
up. Even house coal, which I thought would drop to 7s. 9d., keeps 
at 8s. 3d., and specially good steam coal is selling this week at 
9s. 6d. The quotations are 9s. 3d., 9s. 6d., and in many instances 
the higher price is given. Very little steam coal of any sort can be 
had under gs. 

The competition between the Monmouthshire and Glamorgan 
coals is continued, and whatever may be the issue of the Bills 
now before the Parliamentary Committee, willdeepen. Glamorgan 
at present relies upon the special excellence of its steam coals, and 
may for some time yet to come. 

The first survey of the proposed new coalfield for Dowlais at 
Aberdare Junction has just been made., This will be the finest 
taking yet. The last new opening, that of the Albion, started 
vigorously, but has fallen upon evil days. A dispute has arisen as 
to the seam which is worked there, the dispute being whether it is 
the 4ft. or the 6ft., and as there is a material difference in the 
scale price for cutting, the men, to the number of 700, having dis- 
sented to the price, have been paid off. For the sake of the new 
township, and the company, which has displayed great energy, I 
hope that a peaceful agreement will soon be brought about. The 
Sliding Scale Committee should be made arbitrators. 

All the Welsh ports keep up a good average coal export to 
foreign destinations. Some little hindrance and a few disasters 
have occurred owing to recent fogs. One vessel, laden with 1200 
tons iron ore for Dowlais, foundered in the Channel this week. 
Ironmasters keep up their stock of foreign ore well, and prices con- 
tinue easy. 

News concerning the steel trade is encouraging. Most of the 
works are well occupied, and even if prices are not quite as good 
as they ought to be orders are plentiful. The announcement I 
made last week with reference to Cyfarthfa Works has been veritied, 
and a new furnace blownin. This was much required, as the supply 
of pig was not equal to the demand, a fair proof that the merits of 
the Cyfarthfa steel are being appreciated pretty widely. Another 
furnace is in course of erection. 

I have referred to the new colliery area prospected by Dowlais, 
and hope very shortly to announce the next step at the Dowlais 
Works, Cardiff. Some degree of uneasiness has prevailed, owing to 
the foreshore not being so well adapted for heavy machinery. It 
now can be said, that substantial foundation has been found at last. 
It was only necessary to go deep enough. 

Steel rail quotations remain £3 17s. 6d. to £4 2s. 6d. heavy, and 
up to £5 5s. for light. Welsh bars continue at £4 12s. 6d. to 
£4 15s. Tin-plate blooms, £4 5s,; and tin-plate bars, £4 15s, 

Tin and its collapse continue to be keenly discussed in the New- 
port and Swansea districts, Present prices of tin range from £80 
to £80 5s. It is rumoured that the syndicate hold about £15,000 
worth. The demand for tin-plate is good, and more business is now 
being done forwards. Makers and buyers feel asense of relief, and 
contract with more freedom. Prices on Wednesday were as 
follows :—Iron cokes, 12s. 9d. to 13s.; Bessemers, 13s, to 13s. 3d.; 
Siemens, up to 13s. 6d.; ternes, 24s. to 26s, 6d.; charcoal, 17s. 6d. 
to 26s. Wasters are not so much inquired after, but a fair trade 
is being done at prices varying from 6d. to ls. per ton less than 
primes. 

I referred lately to an injurious rumour a in oe to the effect 
that some Welsh tin-plate makers were accused of using an alloy 
of lead to make up for tin. This has been vigorously exposed in 
local circles, and traced, it is thought, to American quarters. 
Another rumour is now to hand that the President is to be 
petitioned to allow the duty to remain on imported tin-plates, and 
the amount to form a fund for establishing tin-plate works in the 
States. 

The tin-plate industry of Wales is not likely to be affected by 
rumours, No foreign make will injure it, nor an equal article at a 
less price by American workers cripple it; but it would be well to 
wait and see this done. 

A few figures in respect of the tin-plate trade may be of interest. 
In 1887 354,773 tons of tin-plates were exported, re peng Be 
43 millions of money. Of this quantity America took 364 
tons, value £3,900,000. 

Wales now employs 25,000 persons in the manufacture from 
—— district to Carmarthenshire, thus providing for fully 
100, persons. The total production is estimated at 500,000 


tons annually, valued at more than seven millions sterling. The 
trade is also a good customer to steel works, as it uses over 750,000 
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tons of pig; it keeps numerous collieries well employed, as thore j 
a consumption little short of 100,000 tons of coal, ; baie 








NOTES FROM GERMANY, 
(From our own Correspondent.) 


THE iron markets are firm; the direction prices seem inclined to 
take is a rising one, and in general an optimistic tone prevails 
though it is not quite plain whence this comes. If in certain 
branches demand is slower, symptoms are not wanting, it is said 
to show that it is only accidental ; while there are signs that trade 
will shortly become more active than it has been, and which has 
indeed, in some measure, already begun to be the case. The con. 
vention of the South-West group of rolling mills, the great girder. 
producing mills of the country, has raised the lease price of rolled 
iron M, 2 p.t., so that the three Lorraine works now note M. 12] 
and all the other South German ones equal to 122 free at Neuen- 
kirchen. Large buyers, however, receive a bonus in order to 
facilitate their retail transactions. It is a pity that the Rhenish- 
Westphalian crude iron convention does not act in the same liberal 
manner, for this rigidness is driving some mills to put up blast 
furnaces of their own; because at present wrought iron convention 
prices, accompanied with the dear pigs, it has become impossible 
to make both ends meet; but this will only lead ultimately to a 
still greater production of pig iron than at present, which will as it 
is exceed four million tons this year, and when things again take a 
turn for the worse, the trade will inevitably be reduced to a more 
miserable condition than it was in before the many conventions 
came into existence, even if before that time arrives prices have 
not been forced to give way, which is only too probable in face of 
the contemplated increase of output. The best thing the con- 
vention could do under these circumstances would be to dissolve 
and rid the works of the thraldom it exercises, and thus prevent 
over-production and ruinous prices, and so let each works accom- 
modate itself to the present necessities of the mills and forges as 
best it can, 

The reports from the Silesian works are still favourable ; the 
rolling mills and other iron branches, including the steel works and 
constructive shops, are all in full speration at remunerative prices ; 
but the raw, particularly the forge pig market, is in a singular 

ition, namely, so to speak, without either sellers or buyers, 
The covenanted mills and forges all possess their own blast furnaces, 
or have contracted for all the output of others for one and two 
years, so that there are only three works which are free to sell; but 
if buyers were to speculate in this output, there would be no sale 
for it, except to the convention works, which do not require it, 
and there is at present no export trade either to Russia or Austria, 
as there formerly was before shut out by exorbitant tariffs. ‘The 
three works out in the cold are each contemplating the putting up 
of rolling mills, one, however, in the meantime has succeeded in 
disposing of 12,500 tons for 1889 to the convention, but only at 
M. 4 p.t. under the current convention price, or M. 46 instead of 
50 p.t One sees how these conventions unhinge matters ; in one 
place furnaces are obliged, in self-defence, to erect rolling mills, 
while in another, rolling mills and steel works are constrained for 
the same reason to put up furnaces, in both cases contre coeur. 

Both the French and Belgian markets maintain a cheerful tone, 
and that of Austria is looking very healthy just now, and what is 
not often the case, there is an abundance of money at Vienna at 
the present time. What effect the strikes which have been lately 
raging in the south of Belgium will have upon the market next 
week will show; meanwhile, the wrought iron or rolling mill syndi- 
cate has been prolonged till the end of this year, with unaltered 
list prices, 

The Rhenish- Westphalian and Siegerland ore markets are rather 
duller and prices a trifle weaker; but Luxemburgh minettes are 
still very firm in price, as last noted, and are in good demand, and 
seem to be taking a front-rank place in the Westphalian ironmaking 
district. One good order for 20 p.c. spiegeleisen of 10,000 t. has just 
been placed in the Siegerland, and another of the same amount, 
both for export to America, is under negotiation; the price, how- 
ever, is such that a profit can only be realised if the furnaces work 
exceedingly well all the time it is being made. The low grade of 
10 to 12 p. c. Mn. costs M, 58 to 59. The price for the 20,000 t. 
has not yet transpired. Buyers do not seem inclined to come 
forward freely as yet, therefore forge pig is rather quiet. They 
are waiting to see what chance there will be of a better export 
trade, when the commercial tariff question in America is more 
settled. Best puddling brands are noted M. 50 to 51 p. t. 
Foundry pig keeps in satisfactory request, and if anything 

rices are firm at M. 51 to 58 as minimum and maximum, 
sic is in excellent demand, and can scarcely be procured at the 
convention notation of M. 45, 46 being nearer the current selling 
rice. Bessemer remains in all respects unchanged at M. 54 to 
5, Luxemburg forge being 38°60 to 39 p. t. at works. There is 
nothing very favourable to record concerning the malleable iron 
trade. ‘The prices remain as they were, and are considered firm. 
Demand is only moderate, and the prices only pay in certain cases. 
Export is poor, and bas fallen off 20,000 t. in the first quarter of 
this, as compared to that of last year, The rolling mills keep 
regularly at work, but the demand appears only to be about halt 
the capacity. So as forge pig has been contracted for and delivered 
in large quantities, stocks of wrought iron must be accumulating, 
and the spring business does not show up so kindly as was 
expected. All that was booked in April by the Rhenish- 
Westphalian wrought iron convention was about 8500 t.— 
and what is that to make a noise about !—or 48,000 t. for the 
first quarter. With the exception of one, all the hoop rolling mills 
have now joined the wrought iron convention, so now prices are 
again to be regulated, and it is expected they will take a rise, in 
fact it is noted M. 137°50 to 140 p.t. The sheet mills are also 
elaborating fresh statutes and prices, with a common sale syndicate 
for them all, when it is hoped that trade will improve, for of late it 
has been languishing and not remunerative, Plates keep in full 
demand and under four to six weeks an order cannot be executed, 
but prices are not touched by this. There is absolutely nothing 
new to report in the wire rod trade, nor will there be, prv- 
bably, till America again comes to the rescue. The foundries, 
machine and constructive shops are in exactly the same 
position as last week reported, only ron they complain 
more and more loudly of the raw materials being too dear 
to suit their books. It has now become apparent why it has 
been that the wagon and locomotive works for a long time back 
were so badly supplied with work, wr they got such an influx of 
orders this gents and why they are likely to receive many more 
resently. From published statements it would appear that the 
ilway Administrations have been for a long time past starving 
the railway rolling stock, even to the extent of being 50 to 60 p.c., 
or forty millions of marks, behind the regular wear and tear, irre- 
spective of new extensions of lines and increased traffic. There 
were great complaints this winter of want of freight cars, which 
will thus be accounted for. It may just be mentioned that it is stated 
on good authority, supported by official figures, that the manage- 
ment by the State has been 16 per cent. and more dearer than it 
was under the old private railway companies; yet statements are 
met with in all the papers siding with the present industrial and 
socialistic economical policy, and indeed in the mouths of the highest 
officials, praising the Government railway policy and management 
in the most extravagant and rosy fashion. The surplus from the 
railways flows into the imperial exchequer, so no wonder the un- 
initiated praise the Railway Administration; but a great part of 
this must now be put down to the starvation account of the rolling 
stock, The result of private negotiations has been that the 25,000 
tons of steel rails recently tendered for at Bromberg have been 
divided between the Laura Hiitte in Silesia, Krupp, and the 
Bochum Steel Company; so, unfortunately, the English firms, 
though the lowest in price, are again shut out. The current list 
prices of wrought iron and railway materials are absolutely the 
same as were noted last week, 
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AMERICAN NOTES. 


(From our own Correspondent.) 

NEw beg A 4 27th. 
Last week’s copper exports, 430, .; since 
January 1st, 18,086,7801b., against 2,041,629 Ib. 
up to same time year, Exports of ore this 
year, 22,556,709 Ib., against 2,072,292 1b, the same 
time last ear. Copper producers and consumers 
outside of interested channels are a have 
copper duty removed, as a blow at the Paris 
syndicate. Receipts of tin-plate last week at this 
port, 59,589 boxes, and for year 513,716 boxes, as 
Prainst 454,208 boxes for the same time last year. 
Imports for week at Boston, 2385 boxes; at Balti- 
more, 11,239 boxes ; and at Philadelphia, 7960 
boxes. The consumers are purchasing sparingly, 
and are not alarmed at the attempts to form a 

tin-plate syndicate among producers. ‘ 
The trade prospects are good. The d on 


Carenero Railway and Navigation Company, 
Limited, 

On the 28th ult. this company was registered, 
with a capital of £650,000, in £5 shares, to take 
over the business, liabilities, Lego and rights 
of the La Compania Anonyma de Ferrocarril y 
Navegacion de Balovento, and, in particular, the 
railway from Carenero to San Jose, constructed 
under a concession from the Venezuelan Govern- 
ment, and also the line of steamships established 
under a concession from the same Government, 
and worked by the said company. The sub- 
scribers are; — 

Shares. 
H. Freeman, 15, George-street, commission agent 
A. J. H. Schotborg, Bartholomew House, clark. . 
H. D. Risbee, 15, George-street, clerk .. .. .. 
B. W. Sandham, 9, Grayling-road, N., clerk 

F. Roche, 20, Lindore-road, Clapham, clerk 

W. Bayley, Pembury-road, Clapton, clerk .. .. 
P. A. Latham, 15, St. Helen’s-place, secretary to 
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of the tariff question by the National House o 
Representatives is having an underselling effect 
in business, although it is generally believed in 
manufacturing circles that no Bill will pass this 
ss10N. 

“The advices to-day from interior points indicate 
very little change in the iron or general trade 
situation, A large amount of business will pro- 
bably be transacted as soon as the declining ten- 
dency in prices has reached the bottom, Rail- 
road builders are waiting, one authority predicts, 
a decline in railroad building from 13, miles to 
8000 miles; but equally respectable authorities 
believe that railroad building will take a favour- 
able turn for the better after July lst. This view 
is based upon the belief that ge wa and 
investors generally will recognise that prices have 
reached their lowest point. Pig iron is selling in 
northern markets of Alabama make at 16 dols, for 
forge, 17 dols. for No, 2, and 18 dols. for No. 1 
foundry. The Pennsylvania iron makers, who 
are ~ at 17 dols., 19 dols., and 20°50 dols. to 
21 dols. respectively, asked for a reduction of 
freizhts on ore, coal, and pig iron, in order to 
enable them to meet the new southern competi- 
tion, but were refused. Bar iron mills all over 
the north are — below their maximum out- 
put, and prices are low. Over one-third of the 
nail-making capacity is idle. The plate, shell, 
and flange iron makers are unable to k orders 
enough to run full time double turn; while the 
makers of angles, ties, beams, and channels are 
all full. 

Steel rail makers are turning their attention in 
several mills to merchant steel work. An open- 
hearth steel plant is to be erected at the natural 
gas town of Findlay, Ohio. Seamless steel tubing 
is steadily supplanting old lap-welded iron tubing. 
A new cold rolled steel works is to be erected at 
Pittsburgh. Large car works, stove foundries, 
car wheel works, and general machinery esta- 
blishments are being erected at the new iron- 
making and railroad centres in Georgia and 
Alabama. The large profits yielded by most of 
the recently established southern industries are 
leading to extraordinary southern investments, 
and syndicates have been formed in this city to 
stimulate investments and furnish opportunities 
to persons of moderate means to place money. 
The textile industry is especially prosperous, and 
over one hundred cotton mills will be erected this 
season, according to the latest returns. 








NEW COMPANIES. 
wat following companies bave just been regis- 


Automatic Fire-proof Curtain Company, Limited. 


This company was registered on the 26th ult., 
with a capital of £100,000, in £1 shares—80,000 
of which are 10 per cent. cumulative preference 
shares—to acquire the patent rights of Wm. 
Edwin Heath and Wm. Geddes, No. 12,304, dated 
10th September, 1887. The subscribers are :— 


Shares. 
W. E, Heath, 46, Fairmead-road, Holloway.. .. 1 
W. Geddes, 20, Great Marlborough-street, mer- 
Ce ee ee es Bea ak ie gk ae 08 1 
R. Sindall, Woodlands, Catford, cashier. . - 1 
A. Dale, 22, Pooles Park, N., secretary... .. .. 1 
J. Nettletun, 27, Wenlock-street, Hoxton, clerk.. 1 
E. Bartley, 8, Watson-street, N., clerk .. 1 


“= Galloway, 7, Perch-street, Kingsland, secre: 


. - 


The number of directors is not to be less than 
three, nor more than seven; qualification, 100 
shares; the subscribers are to appoint the first. 
The remuneration of the board is to be £800 per 
annum, each director to receive £100 per annum, 
and the chairman £100 in addition, the balance 
to be divided as they may determine. 


Bournemouth Electricity Company, Limited. 


This company was registered on the 24th ult., 
with a capital of £50,000, in £5 shares, to supply 
electric light and energy, and for such urposes 
to enter into an agreement with Messrs. Philips, 
Harris, and Hart, of 2, Victoria Mansions, elec- 
trical engineers. The subscribers are:— 

Shares. 
Henry Jay, Bournemouth, landowner .. ee 
J.C, H. Harvey, Bournemouth .. .. 
J. H. Moore, Bournemouth, architect .. 
E. Dyke, Bournemouth, merchant .. .. .. 
J. Kilner, Bournemouth, hotel proprietor .. .. 
H. Patten, Bournemouth, bank manager 
W. H. Dore, Bournemouth... .. .. . 


The number of directors is not to be less than 
three, nor more than twelve; qualification, £50 
in shares; the subscribers are to appoint the first. 


The company in general meeting will determine 
the remuneration of the board. 


lad 


Morewoods’ Lion Galvanising Company, Limited. 
‘This company was aes on the 27th ult., 
with a capital of £50,000, in £1 shares, to trade as 
iron manufacturers, galvanisers, founders, electro- 
platers, and dealers in iron, brass, and other 

metals, The subscribers are :— 
Shares. 


C. C. Dobson, 9, Hoonton-street, Kensington, 


at a. To af ee 

. Piper, it Molesey,clerk .. .. oe 

8. C. Pratt, Tooting, urticled clerk... .. .. 

E. W. E. Pleasance, 9, Harcombe-road, N. .. .. 

& Hickson, West Norwood Reretin swe. tie em 
. i ‘umming-street, N.W., clerk .. 

W. H. Randall, 4, Treborne-road, North Brixton 


ante ael alae 


pany ° 
The number of directors is not to be less than 
three, nor more than seven; qualification, fifty 
shares; the subscribers are to appoint the first. 





Gaseous and Liquid Fuel Supply Company, 


imited, 


This company was registered on the 28th ult., 
with a capital of £50,000, in £10 shares, to carry 
on the business of heating liquid or solid hydro- 
carbons to render them more suitable for fuel. 
An agreement of 28th ult. between B, H. Thwaite 
and J. Bayley will be adopted. The subscribers 
are :— 

Shares. 
C. Braby, 5, Oppidans-road, Primrose-hill .. .. 
J. Bayley, Silverdale, near Carnforth .. .. .. 
B. H. Thwaite, C.E., 37, Victoria-street, Liverpool 
Fredk. Braby, 360, Euston-road, metal merchant 
A. a gaa 28, Mannering-road, Liverpool, chief 
cler! o* o- oe oe oe oe oe oe oe -. 
J. W. Lloyd, 34, Mount Pleasant, Liverpool, 
MICS. whe ie Gh: 46. es: e604 a 
8. Carnaby, 91, Pitt-strect, Liverpool, gas appa- 


— 


ratus maker.. .. 


The regulations of Table A will apply. 





Manchester Zine and Ammonia Company, 
Limited, 
This company was registered on the 26th ult., 
witha — of £25,000, in £10 shares, to acquire 
and work the invention of Harry Grimshaw 
Hartley Kenyon, for improvements in the manu- 
facture and production of zine and other sul- 
phides, in the utilisation of residual or waste pro- 
ducts therein, and in apparatus therefor. e 
subscribers are :— 
Shares. 

W. A. Oddy, Rochdale, merchant .. ee 
J. Kirkman, Chorley, manufacturer 

. Shaw, 5 Peer 
H. Kenyon, Clayton, manufacturing chemist 
J. Jackson, Clayton, manufacturing chemist 
H. Grimshaw, Clayton, manufacturing chemist.. 
D. Shaw, Clayton, oil refiner i 4k en. om 
T. Worth, Droylsden, India-rubber manufacturer 
T. Rowley, 41, Corporation-street, Manchester, 

ere ad Re 
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Registered without special articles. 





Protean Battery Syndicate, Limited. 


This syndicate was registered on the 28th ult., 
with a capital of £5000, in £10 shares, to carry 
on business as electricians, and for such purposes 
to adopt an agreement of the 2nd of February 
between William Kingsland and Milford Nors- 
worthy. The subscribers are :— 

Shares. 


William Kingsland, 49, Cambridge-road, Gunners- 

PINs. a0 06: ve, 06. 44: ce 40 
M. Norsworthy, 34, Old Broad-street, chartered 

DE 9% 0s vs 63. 60.30 ° 
A. W. Webb, 57, Perham-road,8.W. .. .. 
E. R. Gibson, Lloyd's, underwriter... .. .. .. 
P. Lloyd, 34, Old Broad-street, insurance broker 
J. Davies, 5, Finsbury-square, auctioneer ee 
J. Bidden, 68, Wood-street, Woolwich .. 


Registered without special articles. 
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Richardson Patent Collision Pad Company, 
Limited. 

This company was registered on the 28th ult., 
with a capital of £30,000, in £1 shares, to pur- 
chase work and develope the patent wate | to 
Joseph Richardson, of North Shields, salvage 
diver and contractor, for appliances for stopping 
holes made by collision or other causes in ships or 
similar vessels, The subscribers are :— ae 

Shares. 


a | Buchanan, 86, Leadenhall-street, engineer 
ba. . Greenwood, 110, Fenchurch-street, mer- 

Sr oe ae eee 
C. Hinshelwood, 10, Fenchurch-street, clerk .. 
W. Smithett, 41, Mincing-lane, colonial broker .. 
J. W. Baker, Walthamstow se ax we 96 se 
G. W. Martin, 7, Water-lane, E.C., ship broker .. 
Bi, TROON, TUE 5c te tc es te ce 


Registered without special articles, 

United Kingdom Telephone Union, Limited. 

This company was registered on the 28th ult., 
with a capital of £10,000,000, in £5 shares, to 
carry on telephonic operations, with power to 
take over any existing business of a similar 
nature, The subscribers are :— 

Shares. 


James Brand, 65, New Broad-street, chairman 
United by oo PI Se. na. ae)” ce. ak 
J. 8. Forbes, Chelsea Embankment, deputy-chair- 
man United gy CO are 
J. B. Morgan, Oxford-cou: Cannon-street, 
managing director United Telephone Company 
J. Thompson, W: low, chairman Lancashire 
and Cheshire Telephone paces Company .. 
R. Raynsford Jackson, West Hill, Sydenham, 
chairman National Telephone Company .. .. 
J. Winstanley, Dublin, chairman Telephone Com- 
4 2. irre 
D. O. Bateson, 77, West Cromwell-road, chairman 
South of England Telephone Company .. .. 
C. Nash, Bath, c’ an Western Counties and 
South Wales Telephone Company .. .. .. 
R. T. Wilkinson, Sunderland, n Northern 
District Telephone SS, ce ae 00 oe 
. Batten, 15, Airlie- ens, Campden-hill, 
director United Telephone Company.. .. .. 
Dillwyn Parrish, 2, Copthall-buildings, director 
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United TelephoneCompany .. .. .. .. .. 
W. C. Quilter, M.P., 74, South Audley-street, 
director United Telephone Company.. .. .. 
F. R. Leyland, 49, Prince’s-gate, tor United 
Telephone Company.. .. .. ae Se 





Registered without special articles, 


THE PATENT JOURNAL. 
Condensed from the ay id the Commissioners of 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


18,041. TreatTiING Bopies ata Hich TEMPERATURE, A. 
. Pechiney, London. [Received 8rd May, 1888. 
Antedated 17th Nov., a.p. 1887, under international 
convention.) 
18,042, Wuups, G. Pirnie, London. [Received 3rd May 
1888. Antedated 17th October, a.p. 1887, under 
international convention. ] 
10,838a. Sprinos, F. L. Rawson and W. White, London. 
(Note This application having been originally in- 
cluded in No. 10,838, dated 6th August, 1887, takes, 
under Patents Rule 23, that date.] 


27th April, 1888. 


6226. Prosectinc Movu.pines, 8. J. Wilde, [Weston- 
super-Mare. 
6227. Scaves for Purpose of Computation, G. H. Meire, 


mdon, 
6228. MeasuRING out Lawn-TENNIS Court, J. H. Fox, 


ellington. 

6229. FoRMATION of. WATER-cLosETS, T. W. Twyford, 

Birmingham. 

6230. Cork Drawina Macuines, C. Chambers, Bir- 

mingham., 

= Sa, &c., Boors and Sxozs, W. W. Watts, 
ublin. 


6232. Knittinc Macaines, J. Stevenson, Belfast. 

6233. Trimmino LeatueRr, J., J. M., A. J., and 8, A. 
Gimson, Leicester. 

6234. Musica. Srrinos for Pianorortes, 8. I. Fiinken- 
stein, Birkenhead. 


6235. Securinc Cams to Screw Suarts, I. Bailey. 
Halifax. 

6286. CLota, E. Martin, Halifax. 

237. Cects for Execrric Batrerres, A. Millar, 


Glasgow. 
6238. Tea, H. Jackson, Manchester. 
6239. RaiLways for RECREATIONAL PuRposEs, W. Stobbs, 


naon, 
6240. Securinc ENvELores and Wrappers, W. Stobbs, 


ndon. 

6241. BLocxinc Straw Harts, 8. Hunt and J. Boyes, 

Luton. 

6242, WaTeR-cLosETs, W. B. Dixon and W. Rodgers, 

Halifax. 

6243. Seaiina, &c., Leap Rivets, A. Howat, Man- 

chester. 

6244 Dress, &c., Fasrenines, Z. H. Kingdon, Old 

Charlton. 

6245. Envevore, J. E. Leyland and the National 

Financial Corporation, London. 

6246. Wrincinc Yarns, 8. Walker and G. Leek, 
Radcliffe. 

~~ Winpow-sash Fasteners, N. Martin, Birming- 


m. 

§248. PuRIFICATION of Nitric Acip, J. Dawson and R. 
Hirsch, Kirkheaton, near Huddersfield. 

6249. VaLvE Boxes, &c., for Pumps, J. C. R. Okes, 
London. 

6250. LAWN-TENNIS Boot or Suog, T. Elliott, London. 

6251. Doors, C. Sims, London. 

6252. Locomotive Enoines, E. A. Jefferies, London. 

6253. Lasbes, E. Green, London. 

6254, Screws for Boors, T. A. Metcalfe, London. 

6255. Fitinc Papers, T. P. Owen, London. 

6256. TokREFyING Grain, W. R. Clarke, London. 

6257. Box, W. H. Hill and F, E. Hollyer, London. 

. Money CHANGER, 8. A. Brittan and C. Foreman, 
London. 

6259. Vatve, A. H. Chartres, London. 

6260. Hauace Cup, J. C. Forrest, Birmingham. 

6261. Cement, J. C. Sellars, Liverpool. 

6262. Mugs for Spinninc, W. Knowles, London. 

6263. STEaAM-HEATED DryinG Cy.inpers, A. J. Ent- 
wisle, London. 

6264. Gas Cookinc Apparatus, W. Unsworth, London. 

6265. Mourupieces of Speakinc Tvses, G. F, Sheath, 
London. 

6266. TusE Expanpers, H. J. Haddan.—(4. Trubel, 
Austria.) 

6267. Boots and Sxoes, E. J. V. Earle, London. 

6268. MecHANICAL Toys, J. T. Lawrence, London. 

3209. SHors for Horses, &c., C. J. Jutson and F. A. 
Poupard, London. 

6270. Ciips for Fixinc Insutators to TELEGRAPH 
Po.es, H. C. Jobson, London. 

6271. TRANSFERRING Boats from one LeveEt to another 
on CanaLs, &c., 8. Lloyd, London. 

6272. ATTACHING Buttons to Boots, &c., R. D. Sanders, 
London. 

6273. Automatic Seats, T. Cruwys, London. 

6274. ENABLING TRAMWAY VEHICLES to AUTOMATICALLY 
OperaTE Pornts, 8. A. Rothschild, London. 

6275. Biocks for Hotprne Zinc Piates for PRINTING, 
B. Ollendorff, London. 

6276. Tin and Terne Pate, D. Whitehouse, London. 

6277. Maxine of Hosiery, H. Clarke and T. Mawby, 
London. 

6278. Fotpinc WarpROBE BepsTEaps, H. H. Lake.— 
(W. Rockwell, United States ) 

6279. AERATING DravuGcHts of Breverace, B. Todd, 
London. 

6280. ExpLosive Compounns, L. Bonneville, London. 

6281. SrrercHinG Stockines, &c., C. Hass.—(0. Huss, 
Germany.) 

6282. FILTERING WaTER, &c., O. A. Berend, London. 

6283. Apparatus for Recorpine the De.ivery of 
Tickets, 8. T. Ridley, London. 
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6284. SuPERHEATING Rooms in DWELLING-HovsEs, &c., 
H. Hopewell, Nottingham. 

6285. Propucine Jets of Sprays, P. Born.—(A. Schmid, 
Switzerland.) 

6286. ATTACHMENT HoLpers for S—Ewinc MACHINES, 
A. Anderson.—(The Singer Manutacturing Company, 
United States.) 

6287. Turninc Leaves of Music, A. Carr, London. 

6288. INTERNAL FLUES and FIRe-Boxes of STEAM 
Borteks, H. Foster, Newcastle-on-Tyne. 

6289. Pneumatic CARRYING Apparatus, W. H. Blake- 
ney, Dundee. 

6290. Traps for CatcHine Mice, J. Beesley, Coventry. 

— Gearino for Bicycies, J. Ramsdale, 

ifton. 

6292. PREVENTING OVERWINDING in Coat Mings, &c., 
W. Patterson, Newcastle-on-Tyne. 

6293. Firrines for a CHAIN used whilst Drawine, &c., 
T. R. Ablett, London. 

294. PENHOLDERS and Pens, J. Estill, London. 

95. Tones, A. Paterson, London. 

6296. Raprators for Warminc Air, J. G. Wagstaff, 
Manchester. 

6297. Friction CLutcues, W. sen., W. jun., G. H., and 
E. Kenyon, Manchester. 

6298. Nut Locks, J. B. Atherton, Leeds. 

6299. MeTRONOMEs, J. Mitchell, Glasgow. 

6300. TricycieEs, C. Horton, Birmingham, 

6301. Jacquarp of Looms for Weavina, E. Holling- 
worth, Huddersfield. 

6302, Fitters, R. 8. Brownlow, Manchester. 

6803. Two-WHEELED VEHICLE for CHILDREN, J. Harrop, 
Manchester. 

6304. VENTILATING UprerR Parts of Hovusss, J. Towns- 

ushforth, Hull. 

ys, London. 


= Covuptixes for Raitway Cars, J. South and W. 





, Paris. 
6307. Uritisation of Exit Gases from Vitrio, CHamM- 
BERS, J. Ruffle, Plaistow. 
6308. Dressinc Frames, J. Garstang, London. 
6309. Gravity Raitways, W. J. Hewitt, London. 





Registered without special articles, 


6310. Bextino, J. Holland and J. Lever, Manchester. 


6311. ComBineD PeraMBULATOR and CRADLE, G. Green- 
wood, Halifax. 

6312. Sizinc or Tapeinc Macuines, G. Walsh and C. 

Wild, Manchester. 

6313. Lames for Burninc Pararrin Ow, &c., W. 
Sands, Glasgow. 

6814. DyNaMo-ELECTRIC Macuings, J. P. Hall, Man- 
chester. 

6315. StampeD Knoxzs or Srups, A. O. and A. H. 
Adams, Birmingham. 

6316. TexTILe Fasrics, B. Barraclough, Bradford. 

6317. MouLps for Maxine Hats, J. W. Thompson, 

Prestwich. 

6318. AccuURATE PersPrectTIvE of Drawinas, J. Varley, 


mdon. 
6319. Dye Srurrs, J. Y. Johnson.—{The Faurbenfubriken 
vormals F, Bayer and Co., Germany.) 
6320. Vacuum Brake MecuanisM, J. Gresham, London. 
6821. Receirr of Fares, T. Martins and W. P. and C. 
A. Collins, London. 
6322. Gatvanic Bartrerizes, P. R. de F. d’Humy, 


mdon. 

6323, InnALERS, G. C. Wallich, 8. M. Burroughs, and 

H. 8. Welcome, London. 

6324. Roors of GREENHOUSES, E. Newton, London. 

6325. DistrLLation of Hyprocarson Liquip, N. J. 
Fenner, London. 

6326. Iron, A. G. Greenway, London. 

6327. Baas, 8. Dale, London. 

6328. Zatno MeEcHANICAL PULVERISER, C. Volontt, 
Borgo San Giuliano Como, 

6329. Apparatus for Evaporatine Sainz, E. Saner, 

ndon. 

6330. Trouser Bottoms, J. C. Mewburn.—({La Soci¢eté 
Landru Tiessé et Pillet, France.) 

6331. STANDARD Dressinc Portmanteavs, O. Seefels, 
London. 

6382. PainTeD ARTICLES, W. L. Wise.—(A. Glibert, 
Belgium.) 

6333. Tank Covers, W. Skaife, London. 

6334. Naits, H. H. Leigh.—(K. Liesmann, Germany.) 

6335. Jumpine Heaps of Naits, H. H. Leigh.—(X. Lie/- 
mann, Germany.) 

6336. PRESERVATIVE Composition, P. Hanlon, London. 

6337. Supportine of Axe Bearinos, R. A. Perret, 
London. 

6338. Bricks, J. E. Smith, London. 

6339. Sprayine Apparatus, G. A. Diétrich, London. 

6340. ScREENING Drums for 81z1nc Coat, J. Imray.— 
(J. Bartsch, Germany.) 

6341. TreEaTMENT of CoaL, J. Imray.—(J. Bartsch, 
Germany.) 

6342, Natt for Fastenine Raits to SLeepvers, G. V. 

orawetz, London. 
6343. StoppeRING Bortties, P. C. Smith, London. 


6344. Conveyinc TeLeorapn, &c., Wires, W. Davies, 
London. 
6345 Examination of VessEets’ Hutis, W. Burley, 


London, 
6346. PouriricaTion of Gas, 8., jun., and J. Chandler, 


ndon. 
6347. ae SIGNALLING APPARATUS, A, Chabeau, 
ndon, 

6348. Sortinc Mrnera.s, G. Kilgour, London. 

6349. BrusHEs, C. Maw and J. Ashburner, London. 

6350. BaLtaNnvep Lip, E. Hauff and J. J. Robinson, 
London. 

6351. AcruatinG LEvVERs for SIGNALLING, 8S. T. Dutton, 


6352. PURIFICATION of WaTER in Bo1.ers, H. T. Yaryan, 
ndon. 
6353. Pianos, F. Schaaf, London. 
6354. AERATED Liquips and BotrLe Stoppers, A. 
Knoop, London. 


30th April, 1888, 


6355. Casks, F. Andrew, London. 

6356. FLower-pots, W. H. Mallendu, Derby. 

6357. Sprincs, W. Bracewell and W. Hayhurst, Lan- 
cashire. 

6358. SareTy Detective Enve ore, F. W. Ticehurst, 
Birmingham. 

6359. ConTROLLING Motion in Macuixe Toots, E. 
Wright, Birchfields. 

6360. WovEeN Wire Frames, T. Kendrick, Birmingham. 

6361, ren EnveELopss, &c., A. Martini, Liver- 
pool. 

6362. ComBINED Batu, WasH-vpP, and Sink, G. Royston, 
Birmingham. 

6363. Scorine, &c., at BrLtiaRD Games, W. Hughes, 
Liverpool. 

-. cma! Pots, J. M. Porter and T. Langton, 

eeds. 

6365. ComBrnc Woot, &c., J. Binns and J. Skinner, 
Keighley. 

6366. Presses, T. Claridge, Birmingham. 

6367. MeTHop of CommunicaTinG Motion from a 
Prime Mover, R. F. Robson, Newcastle - on- 


yne. 

6368. Knives, J. W. Fletcher and W. H. Wiseman, 
Greenheys. 

6369. PREVENTION of Waste of Water, J. Davies, 
Wednesbury. 

637(. CoMPRESSING ATMOSPHERIC AiR, F, E. Townsend, 
Luton. 

6371. ImrTaTion Batioons and Cars, J. Wakefield, 
Nottingham. 

6372. Gas-BURNERS for Heatine, J. F. and G. E. 
Wright, Birmingham. 

6373. Batreries, L. Dill, Berlin. 

6374. CHEeQqueEs, H. Ellison, Bradford. 

6375. Fitters, T. P. Miller and J. Bennie, Glasgow. 

6376. Boxes, H. Whitfield, Birmingham. 

6377. ILLUMINATING Opsects for PHoTrocrapHy, T. 
Turner, Yorkshire. 

6378. MacHineRY for CLEANING Tin, &c., A. E. Hiles, 





Llanelly. 
6379. CoNVEYANCE of Persons in Invauip Cuairs, H. 
Smith, Leeds, 


6380. ComBINED MIRROR ADVERTISING TABLET, &c., A. 
Griffiths, Birmingham. 

6381. Puttine Twist to or in Yarns, A. Greenwood, 
Rochdale. 

6382. ELecTric AUTOMATIC DELIvERY Box, W. Miller, 


London. 

6383. PENcILs, PENHOLDERS, RuLeErRs, &c., G. Havill, 
London. 

6384. AuTomaTic Sarety Brake, W. H. Graham and 
G. R. McDonald, London. 

6385. BepstEap Bottoms, T. E. Wale, Birmingham. 

6386. Spapes, J. Lee, Birmingham. 

6387. Packrne or Securine Biscuits, &c., W. Gray, 


on. 

6388. ADJUSTMENT of SwincineG Mirrors, E. Randolph, 
London. 

6389. Composition for Covertna Kitns, &c., S. P. 
Moon and J. Oswald, London. 

6390. ELecTRicaL Switcnes, W. Mackie and 8. Sharp. 
London. 

6391. Securinc Loose SHeets of Paper, &., A. C. 
Henderson.—(G. B. Prévost, France.) 

6392. RecutaTine the Dravucat of Furnaces, W. P. 
Thompson.—(Z. 7. V. Hecke and V. C. Laurent, 
France.) 

6393, BuLuets, &c., J. B. Clark, Liverpool. 

6394. VELOcIPEDES, G. Townsend, London. 

= F. Keeling and A. Tansley, Guild- 


ord. 

6396. EMBROIDERY Destens, W. L. Wise.—(J. Frey and 
J. Koenig, Switzerland.) 

6397. Sarety Locks, C. Arnheim, London. 

6398. WorKING Raitway SIGNALLING APPARATUS, J. P. 
O'Donnell, New Malden. 

6399. Raitway SLEEPERS and Cuarrs, J. Howard and 
E. T. Bousfield, London. 

6400. ExLectric SicNaLLina, W. H. Dingle. London. 

6401. BoTTLe WasHinG Macuinery, T. C. Molesworth, 
London. 

6402. Utizisation of WHEELS for ADVERTISING, A. H. 
Thompson, London. 

6403. Puxcuryc Carps for JacguaRD APPARATUS, E, 
Roe and G. Kent, London. 





on. 
6404. Hay Raxgs, &c., J. V. Gibbons, London, 





396 


THE ENGINEER. 


May 11, 1888, 








6405. Precrerratinc Matrer held in Sorvrion in 
Liquips, F, R. Lipscombe, Greenhithe, near Dart- 
ford. 

6406. DispLayinc ADVERTISEMENTs, E. G. Cruchet, 
London. 

6407. Disunrectants, H. H. Lake.—(C. H. Shai, United 
States.) 

6408. ReEMovinc Buttons from Boots, &c., H. H. Lake. 
—VJ. C. Hunt ond W. D. Schiefer, United States.) 

6409. AvuTromatic Lamp ExrineuisHers, A. Gray, 
London. 

6410. MrntatuURE Panorama, J. R. Casey, London. 

6411. Pipe Jornts, F. J. Maule, London. 

6412. Dyerne Leatuer, G. F. Landauer, London 

6413. Saregs, 8S. and 8. R. Chatwood, London, and A. B. 
Chatwood, Bolton. 

6414. Licgutinc Raitway and other Veunicies, I. A. 
Timmis, London. 


lst May, 1888. 

Pressure Reovtators, C. Westphal, 
London. 

6416. Gatvanic Batteries, L. Hoppe and G. Hoppe, 
London. 

6417. Merattic Easers, J. Johnson and J. Deakin, 
Birmingham. 

6418. Pessaries, W. Brooksbank, Manchester. 

6419. Governinc Steam, &c., Encines, F. J. Burrell, 
Thetford. 

> Simpcex Hor Arr Ixcusation, 8. Mann, Bed- 
ord. 

6421. Curtpren’s UnperR Garments, J. H. Bull, 
Nottingham. 

6422. Inscriptions in Stone and MARBLE, J. W. Free- 
bury, Stroud. 

6423. Packine Sort Soap, T. Geldart, London. 

6424. Sroprerinc Barre.s, P. Rothwell, E. Wild, and 
G. H. Herbert, Oldham. 

64125. Lock Nuts, J. R. Hargrove, Birmingham. 

6426. Rattway Live Connector, F. Biddiscombe, 
Manchester. 

6427. SteaMBoaT Pier SiGNaLuinc, J. F. Masterton, 
Glasgow. 

6428. Sort Soap, J. Taylor, Leith. 

6429. PuotocrapHic Dark Room Lamp, H. Lucas, 
Birmingham. 

6430. Drivine CLutca, J. George, Longport. 

6431. Bott, H. Bezer, London. 

= on Gaszovs Fve.r, B. H. Thwaite, 
ive: 

6433. Sroprerinc Borrties, J. and J. H. Jones, 
Bardsley. 

6434. Type-writers, H. McGrady.-{Z. S. Crandall, 
United States.) 

6435. Lusricator for Soxip Ors, W. Martin-Epton, 


Ss. 
6436. Securtnc FLEx1BLe Hose-pirs, J.T. B. Bennett, 


6437. Harr Pry, F. and J. Brindle, Accrington. 

6438. Covptinc Trucks on Rartways, F. Groves, 
Manchester. 

6439. Fryinc Macurinr, C. M. Linley and J. Biggs, 
London. 

6440. InrLaTep Boxinc Guioves, D. W. C. Piggott, 
London. 

6441. Lusricators for Loose Putters, J. K. Clarke, 
pswic 

6442. Pipes, J. Illingworth, Halifax. 

6443. Knrtrinc Macatyes, L. Sutro, London. 

6444. Kwitrep Fasxics, L. Sutro, London. 

6445. TyPe-wrRitinc, &c., Macuives, B. Granville, 
London. 

6446. Stoneware Borties, W. and J. H. Robinson, 
London. 

6447. Trp for Boots, J. Brookes, London. 

6448. Seatines of Packep Vatves, B. Rhodes, London. 

6449. Directinc the Fiow of Fivips, A. Higginson, 
Liverpool. 

6450. Securine the Covers of Sopa Boxss, J. 8. Eadie, 

Glasgow. 

6451. Ramway Cnarr, C. Grieve, Penicwick. 

6452. Coatinc Meta Prates with Tix, J. Williams, 
Landore. 

6453. Borries, J. Ellis, Kingston-upon-Hull. 

6454. Gas Propucers, E. Brook, London. : 

6455. Mou.ps for Casino, F, Ponninger and G. Koller, 
London. 

6456. Merat Boor and SHor Prorecrors, R. Bowen, 
London. 


ndon., 

6458. SHanxs for PranororTe Hammers, &c., H. W. 
Hennes, London. 

6459. TeLi-TaLe Apparatus, H. H. Lake. —(G. B. 
Fessenden, United States.) 

6460. SePaRaTING ALUMINIUM from Ores, H. H. Lake. 
+ F. J. Seymour, United States.) 

6461. Boor Trees, G. 8. Macllwaine, London. 

6462. Fasten1ne for Door Knoss, C. N. Drury, London. 

6463. Envetopes, H. Doughty and J. Handley, 

mdon. 

6464. TaBLes for Fret-sawinc Macurnes, E. Whibley, 
Plumstead. 

6465. Prope.iers, J. M. Hale, London. 

6466. Makrye Extract of Correr, H. Darby, London. 

6467. ExtincuisHine Lamps, J. Rave and J. Abbott, 
Willesden. 

6468. Excuves, K. von Kortynski, London. 

6469. Fittine AtTacHMeEnt for Cans, J, C. Thompson, 
Tondon. 

6470. Uriiisation of Reruse Merats, J. E. T. Woods, 
London. 

6471. Tea-cuests, P. Molyneux, London. 

6472. Door Knoss, A. J. Boult.—(S. Crawyord, Canada.) 

6473. Screw VesseEzs, W. P. Thompson.—{W. T. Sylven, 
United States.) 

6474. CLosinc Parcers, W. P. Thompson.—(W. Lerch 
and M. Gelinek, Bohemia.) 

6475. Steam Enornes, &c., A. J. Boult.—(A. Tolton, 
Canada.) 
76. Sackciotu, W. P. Thompson.—(W. Lerch and M. 
Gelinek, Bohemia ) 

6477. CLeantnc Matt, W. P. Thompson.—(C. A. W. 
Jaquett, United States.) 

6478. Preventinc the Decomposition of ORGANIC 
Scpstasces, W. P. Thompson.—(S. Moro, Italy.) 

6479. Orcan Actions, A. J. Boult.—(&. Callender and 
J- P. Martyi., Conada.) 

6480. Sarery Catcu, W. Gardner.—(J. Husband, New 
South Wales.) 

6481. Transmission of Power, H. H. Lake.—(N. Tesla, 
United States.) 

6482. CLloTHes WasHinc Macuine, E. Edwards.—(C. 
Schinidt, Germany.) 

6483. Fences, P. Miles, London. 

6484. BLowrne Enoine, C. Davy, London. 

6485. TyPr-wriTine, F. Wilkins, London. 

6486. MiLk-cans, E. J. Mutton, London. 

= bene Apparatus, G. F. Redfern.—(7. T. 

> (VBE Ms —— 

6488. Braces, F. J. Wollen, London. 

6489. Propucinc a Motive Acext, G. W. Garrett, 
London. 

6490. Hypratiic Exoiyes, R. Wright, London. 

6491. Tanwinc, H. Levick, London. 

6492. Dresstnc, &c:, Frprous Materia, 8. C. Lister 
and W. Watson, Bradford. 

6493. Makinc Tcuges from Metat Inoots, S. P. M. 
Tasker, London. 

6494. ROLLER Manpre s, 8. P. M. Tasker, London. 

= — OxipEs, 8. Pitt.—(A. C. Bradley, United 

tates. 

6496. REovLatine the Quaity of Gas, &c., E. J. Frost, 
Philadelphia. 

6497. Recerptinc Apparatus, A. Warner and J. P. 
Rock, London. 

6498. Hich Expiosive SHeELis, J. W. Graydon, 
London. 

6499. Metatiic Ceitines, W. R. Kinnear, London. 

6500. Guipe Booxs, Exuipition CaTaLocves, &c., W. 
B. Blaikie, Glasgow. 

6501. Houpers for Lamp Guoses, &c., J. Appleton, 
W. T. Burbey, and A. E. Williamson, London. 








6502. DisrrisuTion of ELecrric Currents, H. H. Lake. 
—(N. Tesla, United States.) 

6503, SHearine Sueep, T. L. Richardson and R, Dixon, 
New South Wales. 

6504. SELF-THREADING NEEDLE, E. 
London. 

6505. Generatine Steam in Borters, F. W. Cannon 
and G, P. Addison, London. 


R. 8. Bartleet, 
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6506. Tosacco Pires, G. A. Bateman, London. 
6507, SappLe Brupcs for Cart Harness, W. H. Atkins, 


rk. 
= seme Wastr Amber, J, Scaife, Birkenhead 
ark, 


6509. Bearincs for Sprnpves of Rine Spinninc FRAMES, 
W. Bodden.—(VJ/. H. McMullan, United States.) 
6510. MovuLtpinc Macuines, 8. Smith, Smethwick. 
6511., Saint Currs, W. Pickard, London. 
6512. Wrappinc Corton Pisce Goons, B, and A. Levi, 
Manchester. 
6513. Treatinc SoLtusLe Sutpuipes, B. H. Thwaite, 
Liverpool. 
6514. Gas Propvucers, A. Wilson, London. 
6515. Fastenino the Lips on Packine-Boxes, T. B. 
Anderson, Belfast. 
6516. Preservina Fiowers, &c., W. Sherwood, Bir- 
mingham. 
6517. Renovatine Ciots, C. J. Bullock, Manchester. 
6518. VeLocipepes, J. and H. J. Brookes and R. Green, 
Smethwick. 
6519. Hair Brusues, J. N. Mappin, London. 
6520. ARmouR-cLaD Tratns, &c., R. R. Hutchinson, 
London. 
6521. VeLoctrepes, R. Green, Smethwick. 
5: Dovs_e Broocn or Fastener, W. Tabberner, 
Birmingham. 
6523. Brernives, A. F. Parish, Chester. 
6524. Gatvanisinc Wire Nettinea, C. Wilcox and H. 
Smith, Birmingham. 
6525. Disconnectine Catcu for Siryc Carns, J. Kerr, 
East Jarrow. 
6526. Door Lock, C. D. Richards, Bristol. 
6527. Heaps or Hanpies of WaLkine Sticks, &c., W. 
and H. G. Paterson, Glasgow. 
6528. SasH Fasteninos, C. A. Doran, Lancashire. 
6529. Gic Mitts, C. Wood, Manchester. 
6530. Viotix, &c., Bow, J. F. Lexhime, Barrow-in- 
Furness. 
6531. ReversisLeE Wasninc Scarr, W. J. Burkill, 
Manchester. 
6532. Stac Manure, A. Bidtker, Glasgow. 
6533. Lire-savine Vest, A. Badcock, West St. Leo- 
nards. 
6534. Brake Apparatus, E. Bottomley and J. Day, 
Bradford. 
6535. Wixpow Frames, W. Stott, Rochdale. 
6536. Cortiss Vatves, G. G. Rhodes and F. W. By- 
water, Bradford. 
6537. Avromatic SaLe and De.ivery of Gas, R. W. 
Brownhill, Birmingham. 
6538. Fire Escape and Hose Reet, J. M. Scott, 
Lancashire. 
6539. Construction of CoaL, &c., PLates, 8. Griffith, 
Reading. 
6540. Mitts for Grinpinc Grain, &c., W. Adair, 
Liverpool. 
6541. CHecktnc Payments in Venictes, J. A. Hornby, 
Liverpool. 
6542. Looms, C. Thompson, Halifax. 
6543. Boats, J. Green, London. 
6544. Courtine Rau.way Veuicves, J. Moore, London. 
6545, LanTrerNs, H. Drew, London. 
6546. Mi_ytstone TRAMMEL, B. Corcoran, London. 
“— REGULATING FLow or WaTeR, A. Pohlman, Lon- 
don. 
6548. Cap for Giazinc, T. W. Helliwell, Halifax. 
5549. Brakes, F. A. Holleman, London. 
. Bicycies, C. W. J. L. Robert, London. 
. Penci, SHARPENER, H. W. Loads, London. 
2. Gas Lamps, A, Gerken, London. 
. Gas Burners, C. E. Billing, London. 
. Matertats for Watts, T. J. Palmer, London. 
Gac Martinca.z, D. Petrie, Glasgow. 
Bis, G. Blandford and W. B. Reed, London. 
6557. CoLourtnc PorTLanp Cement, W. Cussans, 
London. 
6558. EmascuLator or CASTRATING APPARATUS, J. 
Arnold, London. 
6559, Strrrinc and Mixing Apparatus, F, Eden- 
borough, London. 
6560. ExprLosive Compounps, A. V. 
Nobel, France.) 
6561. Upricut Pranorortes, L. Sterne, London. 











Newton.—(4. 


6562. UmBReLLas and Parasois, H. A. Fleuss, 
Brockley. 

6563. CoMPLEMENTAL ACCIDENTAL INSURANCE POLICIES, 
J. F. Lee, London. 


6564. MecuanicaL Toy, G. McMurdie, London. 
Lusricators, R. Brigham, London. 
Mvsicat-Boxes, J. Billon-Haller, London. 

Stays or Corsets, J. E. Haynes, London. 

6568. Cigar and Cigarette Tubes, M. Rosenfeld, 
London. 

6569. Liqurp Fven Stoves, L. W. Leeds and the L. W. 
Leeds Patent Floor Warming Stove Company, 
London. 

6570. Wasuinea, &c., Apparatus, E. Brasicr, London. 

6571. Gas Stoves, W. Garland and W. T. Crooke, 

ndon. 

6572. Harmoniums, A. J. Boult.—(Z. van Zeebroeek, 
Belgium.) 

6573. Steam Traps, J. Wrigley, Liverpool. 

6574. Keexs for Suips’ Boats, W. H. Daniels, London. 

Hosiery, R. Rowley, London. 

Trusses, J. H. Haywood, London. 

6577. Frixep and PortaBLe Structures, E. A. V. 
Steenberg, London. 

6578. LNcanDescent Etectric Lamps, J. Y. Johnson.— 
(C. Philippart, France.) 

6579. InnaLers, W. H. Kerr, London. 

6580. Locks, &c., D. A. Aird, London. 

6581. OPERATING on JuTE and Ruea Cangs, J. R. Dry, 
London. 

6582. DrawinG orr Liquips from Casks, &c., J. Bell, 

mdon. 
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6583. PaorocraPHic Sautters, H. W. Teed, London. 

6584. Se_r-acTtinc Fietp CLock Gun, W. Maund and 
C. Millechamp, Shobdon. 

6585. Sprincs, H. Wilkins and A. A. Booker, Sheffield. 

6586. Testinc the Sounpyess of Drains, &c., J. R 
Shelton, Brighton. 

6587. Winpow Buinps, R. Cracknell and G. Dothie, 
Ipswich. 

6588, Fire Grates, T. A. Bennett, Manchester. 

6589. Printinc on CarpsBoarp, G. Lynch, Cork, 

3590, Sicnat, E. A. Young, London. 

6591, PLayine Cuess, J. E. Livsey, London. 

592, Fumicatinc Greennouses, J. Smith, 

chester. 

6593. Tanks, R. C. Sayer, Bristol. 

6594. LUBRICATING MacHINERY in Motion, R. Sleading, 
Clitheroe. 

6595. Pen-Ho.pers, G. J. Dolliner, Glasgow. 

6596. Propvusion of Veuices, E. Butler, London. 

6597. Brakes, &c., E. Shaw G. J. Harcourt, Lon- 








Man- 


6598. ILLUsTRATING GrocraPxHy, W. Bushen, Watchet. 

6599. CarpiInc Enornes, J. W. McVonneland J. Higgin- 
son, Manchester. 

6600. Propucine Fresu Water, E. Paul, Liverpool. 

6601. MetaLtic Bepsteaps, T. Kendrick, Birming- 


6602. MANUFACTURE of Pipes or Tubes, J. F. N. B. 
Simons, London. 

6603. ScrippLinc CarpiInG Enoines, T. H. Blamires, 
Huddersfield. - 

6604. Macuinery for Dovsiine Yarn, &c., P. Smith, 


don. 
6605. Stockiges, H. Cooper, W. Roe, and A. H. Cooper, 
London. 





6606. Pnorocrapnic Cameras, 8. Bamforth and J. 
Hardman, London. 

6607, Sasu Fasreners, W. Mather and J. Booth, 
London. 

6608. Meratiic PLates for Boots, 8. Spencer and E. 
Buckley, London. 

6609. MecuanicaL TeLecrapns, W. Chadburn, Liver- 


pool. 
6610. Preumatic TeLecrapns, W. Chadburn, Liver- 


pool. 

6611. Or, ILLUMINATING Lamps, C. B. Groves.—(F. H. 
Lovell and Co., United States.) 

6612. Destroyine the Turnip Fiy, &c., G. Brewer, 
London. 

6613, ELecrric Licut Circuits, 8. Miller, London. 

6614, Evecrricat ILLumination of Clock D1a.s, E. G. 
Craven, London. 

6615, ARTIFICIAL Minnows for Fisuinc Tackte, P. D. 
Malloch, Glasgow. 

6616, ALIMENTARY SuBstance, R, Chodat and P. Chuit, 
London. 

6617. Printinc from Srrips of Evecrrotyrs, J. B. 
Allen, London. 

6618. MouLps, J. and E, E. Jackson and C, K. Falken- 
stein, London. 

6619, Lamps, W. H. Luther, London. 

6620. Kyrrtinc Macninery for Hosiery, G. Temple- 
man, London. 

6621. Steam-Boats, C. H. McEuen.—(N. and H. Selfe, 
New South Wales.) 

3622. Dravcut Recuiators, C, Laszgallner and A. 

Noéhring, London. 

6623. BurGLaR ALARM Apparatus, F. F. Bellett, 
London. 

Skates, G. Brockelbank, Anerley. 

5. Gear WueEe xs, A. B. Perkins, London. 

6626. Horse Rakes, W. H. Sleep and R. H. Sleep, 
London. 

6627. Generator of Eecrriciry, &c., G. A. Tabourin, 
London. 

6628. Pranorortes, A. J. Harland, London, 

6629. TiLes, J. Elliott, London. 

6630. Toot for Drittine or Taprinc Ho ues, W. Pay- 
ton, Larkfield. 

6631. Horstinc or Lirtinc Apparatus, L. Mégy, 
London. 

6632. SHARPENING CuTTING Toots, C. 8. Thomason, 
London. 

6633, Apparatus for Recetvinc Payments, P. Simons, 
London. 

6634. Rerininc Campuor, M. J. Schreiter, London. 

6635. SecuRELY Fasteninc Winpows, T. Aldridge, 
Bridgwater. 

6636. Gas Ovens, D. Wilson, London. 

6637, LockinG Fisu-PLate Botts, H. E. Robinson, 
London, 

6638. Dei. Guys for Orpnance, J. Gordon, jun., 
London, 














SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 





376,991. Wrencu, H. P. Roberts, Jamestown, N.Y.— 
Filed May 27th, 1887. 

Claim.—As an article of manufacture, a combined 
nut and pipe wrench consisting of a shank having a 
fixed jaw at one end, projecting from each side, a 
movable jaw having a centrally disposed slot tor said 
shank, said movable jaw being open front and rear and 
provided with two downwardly extending side wings, 


J, terminating at the bottom in heads g, a sleeve, d, 


[376,991] 





having sockets formed in its sides near the centre to 
receive the heads, the upper portion of said sockets 
diverging upwardly to form at the front and rear of 
said wings, walls, or stops for limiting the movement 
of the movable jaw, and a spring for returning the jaw 
to its normal position, as herein described. 


377,023. Rartway Traction Case, P. J. Franeze, 
Chicago, Ill.—Filed September 6th, 1887. 

Claim.—(1) A strip having bevelled sides to form an 
outer and inuer face, said strip being coiled to form a 
continuous spiral covering for the traction cable, sub- 
stantially as specified. (2) The combination, with a 





traction cable, of a strip having bevelled sides a, con- 
tinuously wound in spiral coils around the cable to 
form a flexible covering therefor, substantially as 
shown and described. 


377,046. ARMATURE FOR DYNAMO-ELECTRIC MACHINES, 
E. J. O' Beirne, Elgin, It.—Filed March 3rd, 1887. 

Claim.—In an armature, the combination of an insu- 
lated cylinder formed of wire wound upon a sheet 
metal cylinder having up-turned flanges, bobbins suit- 
ably wound on said insulated cylinder, and slats placed 
between said bobbins upon both the inner and outer 
surface of said insulated cylinder, with a wooden 


377,046] 





cylinder having a cone-sha inner surface, and a 

hollow shaft having discs thereo~ fitting said cone- 

— inner surface of the woc n cylinder, one of 

said discs being secured to said hollow shaft and the 

other movable thereon and held adjustably in —- 

by a a on said hollow shaft, substantially as 
scribed. 





————— 


877,047. Tepper Fork, C. H. Paxson, Springfied 

Ohio. — Filed rag partes Sa ’ 

Claim.—In a tedder, the combination, with , 

arm and a distinct tedder fork pivotted to dg 
a spring ot wry connected to said fork at one end 
and pivotted at the other end to the said arm of 
greater length than the greatest distance between its 
connection with the arm and its connection with the 
fork, and arranged in such a manner that the levera © 
of the spring gradually diminishes as the fork turns fh 
its mountings and moves its point away from the 
ace In a tedder, the combination, with a pivotted 
ork having a U-shaped bend extending at a right 





angle therefrom, of a one iron secured to the 
tedder fork arm above the fork, and a spiral spring 
having hooks which engage respectively with said 
bend and the coupling iron, the spring being of greater 
length than the greatest distance between the bend 
and the coupling a. and one of said hooks having a 
stup or projection adapted to bear upon said bend as 
the spring straightens. 


,049. Journnat Bearino, M. Randolph, New York, 
—Filed December 15th, 1886. 

Claim.—An anti-friction journal or machine bearing 

formed of vulcanised fibre, and lubricating mater ial 





composed of plumbago and an adhesive cement, placed 
in grooves or ay formed in the said vulcanised 
fibre, substantially as described. 


,055. Device ror Setrinc vp Ricans, F. 
Wheeler, Meriden, Conn, — Filed September 30th, 
1887. 

Claim.—{1) In a rigging adjuster, the combination, 
with the interlocking links, substantially as described, 
cne of which is provided with a screw-threaded shank, 
and a yielding cushion separating the cross bars of said 
links, of a turn buckle mounted at one end on said 
screw - threaded shank and a screw- threaded rod 
engaging the opposite end of said turn buckle, sub- 
stantially as set forth. (2) In a rigging adjuster, the 
combination, with the interlocking links, each carry- 
ing a circular plate, one of said links having a screw- 
threaded shank, and a yielding cushion interposed 


377,055] 
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between the plates of the links, of a turn buck! 
attached at one end to said screw-threaded shank and 
a screw-threaded rod engaging the opposite end of the 
turn buckle, substan ly as set forth. (3) The com- 
bination, with the interlocking links, one of which is 
loop shaped and provided with a screw-threaded shank 
and the other open at one end and provided with a 
removable bolt, and a yielding cushion separating the 
cross bars of said links, of a turn buckle mounted at 
one end upon said screw-threaded shank and a screw- 
threaded rod engaging the other end of the turn 
buckle, substantially as set forth. 


377,076. Sneet-meTaL CHarn, G. M. Jewett, Bridge- 
port, Conn.—Filed May 10th, 1887. 

Claim. —(1) Sheet-metal chain formed from blanks 
having pe at opposite ends, which are bent into line 
with each other in the completed chain, the loop of 
each link being stre: en 


by corrugating or bend- 
ing the metal. (2) Sheet-metal chain, eac 


link of 


oS) 


which is formed from a blank having eyes at opposite 
ends, which are provided with lugs or teats 7, which 
are bent into line with each other in the completed 
link, the loop of the link being provided with a corru- 
gation on rib 4, which is engaged by bale od or teats 
— the next liak, thereby Increasing the bearing 
surface 
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NAVAL ARCHITECTURE AT THE GLASGOW 
EXHIBITION. 


In view of the fact that the Clyde is the principal seat 


of the shipbuilding and marine engineering industries of | 
the United Kingdom, it is not surprising to find these | 
departments very fully illustrated at the Glasgow Inter- | 


national Exhibition. Almost — shipbuilder on the 
Clyde and some of the leading shipbuilding firms in the 
North of England have contributed to the interesting 
display of models aud drawings to be seen in the main 
avenue and two of the side courts leading therefrom. 
Where there is so mvch to be noticed and commended it 
is difficult to particularise; but as we purpose describing 
this department somewhat fully in our columns, a com- 
mencement must be made somewhere. We will there- 
fore take our departure from the town of Dumbarton, 
situated at the mouth of the Leven, on the lower 
reaches of the Clyde, which from a_ very early 
period has been an important seat of shipbuilding and 
marine engineering. Two of the Dumbarton firms are 
represented in the Exhibition, viz., Messrs, W. Denny 


| 

| 

| 255ft. by 30ft. by 13ft. 6in. to the main deck, was built of 
| steel for the Platese Flotilla Company, and trades be- 
| tween Monte Video and Buenos Ayres; and although run- 
ning at a comparatively light draught, she is provided 
with abundant accommodation for passengers; carries 


speed. Although of such light scantling, she successfully 
performed the voyage from the Clyde to South America, 
encountering heavy weather on the route. The model is 
well finished, and is an interesting exhibit, as will be seen 
by our illustration. 

The paddle steamer Lucinda is shown by another model 
in Messrs. Denny’s case. This little vessel is owned by 
the Queensland Government, who employ her for despatch- 


is a very interesting exhibit, from the fact that the depth 
of the hull is so small when compared with the enormous 
superstructure erected thereon. She is of steel, her 
dimensions being 260ft. by 34ft. by 9ft. deep amidships, 





and Brothers and A. M‘Millan and Son; the former as 














tapering to 7ft. 6in. at the extremities, and she is owned 


a large dead weight of cargo, and steams at a high rate of | 


carrying purposes. She is of steel, and was so well con- 
structed as to successfully perform her ocean voyage to | 
Australia, The paddle steamer Thooreah is represented 


by a full model, which is shown in our illustration. This | 


| Turning now to the models-of screw steamers exhibited 

by this firm, we first notice that of the Arawa, constructed 

for the Shaw, Savill, and Albion line of steamers trading 
| between London and New Zealand. This vessel is built 
of steel, is of the “citadel deck” type; her moulded 
dimensions are 420ft. by 46ft. by 32ft., and she is fitted 

with water ballast tanks. Her first-class passengers, for 
| eighty of whom accommodation is provided, are located 
| underneath the citadel deck, which is situated nearly 
amidships, where the pitching motion of the vessel is 
least felt, and where in consequence the terrors of sea- 
sickness are least likely to be experienced. At the fore 
end of the citadel is the saloon, and above it are the music 
room and other accessories. While this system affords 
great comfort to passengers and good ventilation, it is 
attended with certain structural difficulties, as owing to 
the length of the citadel it is not easy to avoid great 
strains being brought upon the citadel deck without 
cutting across it in one or more places, a course which is 
generally undesirable. As any straining of the deck is 
| attended with leakage, and consequent discomfort to pas- 





| sengers, great care has been taken to prevent such a con- 


tingency by fitting a complete steel deck to the top of 
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PASSENGER STEAMER APOLO, 





shipbuilders and engineers, and the latter as shipbuilders | 
only. Both are old establishments, and the former is | 
especially noted as the only private shipyard in the | 
country which has provided itself with an experimental | 
tank such as was first made by the late Mr. Froude, and is 
now under the control of the Admiralty at Portsmouth 
Dockyard, The shipyard of Messrs. Denny is one of the 
largest in the United Kingdom, and in its several depart- 
ments is probably the most complete, or, as the Scotch 
say, “self-contained.” It is, indeed, dependent upon the 
outside world for little else than the mere raw material of 
which ships are built, having departments for the design 
and production of almost everything that enters into 
their construction and outfit, even to the extent of 
electric lighting and artistic embellishment. The models 
of Messrs. Denny are perhaps not so highly finished or 
80 Pe pege | attractive as those of some other firms repre- 
sented at the Exhibition; but for variety of purpose and 
general commercial utility they will fairly held their 
own. Among their least conspicuous models is that of 
the paddle-steamer Loch Lomond, which was the first 
steamer built by them, dating from the year 1844. Her 
engines were of the steeple type so common in those 
days, and_she plied for many years between Glas-r 
gow and Dumbarton until the railway connection was | 
established between those towns, It is interesting to 
compare this model of a river steamer of the year 1844 
with that of the Apolo, which was built by the firm 


RIVER STEAMER THOOREAH. 


by the Irrawaddy Flotilla Company. Above the main 
deck, and supported on light tubular stanchions, there 


are two other decks, and above these again is a’ 


alvanised iron roof. She has been employed success- 
ully both as a tug and a passenger steamer. Her spacious 
decks give enormous accommodation for native passengers, 
who travel about on the rivers in great numbers. The 
method adopted on the Irrawaddy for towing barges is 
peculiar to Indian and Burmese rivers. The barges, 
instead of being towed astern, are lashed one on each side 
of the tug, and it is a peculiar sight to see a flotilla con- 
sisting of a steamer and her two barges moving up or 
down the river, the whole mass being nearly as broad as 
it is long. The problems involved in the construction of 
proper are of much difficulty, and are solved only by 
body of the vessel as one huge yet light girder. Longi- 
tudinal strength is, too, largely obtained by means of 
double fore and aft bulkheads, extending nearly the 
entire length of the steamer. Owing to the great diffi- 
culties encountered in the navigation of the Burmese 
rivers, especially in the dry seasons, the draught of these 
vessels is sometimes limited to as little as 3$ft., and 
although carrying so much top hamper they are able to 
travel at a 8 of 12} knots. Messrs. Denny seem 
to have overcome all the difficulties involved in Eastern 





exactly forty years afterwards. This steamer, which is 


river navigation, and turn out some dozens of these 
steamers and barges every year. 


citadel, and other measures have been associated therewith 
having a similar object in view. The result seems to 
have been successful, as both the Arawa and her sister 
the Tainui are very popular vessels on the route. The 
Arawa marked an important epoch in steam navigation, 
she being one of the earliest of the large steamers fitted 
with triple expansion machinery. She seems to satisfy 
both owners and builders, inasmuch as when deeply laden 
she steams regularly at a speed of 13} knots on a con- 
sumption of 53 tons of coal per day. Both vessels are 
employed in the carriage of frozen meat, no less than 
16,000 carcasses of mutton having been landed by the 
_ Arawa in London without, it is said, a single damaged 


| earcass. These vessels have the old-fashioned but beau- 
asteamer of suc — length and small depth of hull | 
c 


tiful clipper bow, and carry a large area of canvas in 


| order that they may be able to take full advantage of the 
making the high superstructures co-operate with the | 


westerly winds which are met with after rounding the 
Cape of Good Hope. 

The Jumna, as her model indicates, isa steamer of a 
different type, being constructed for the British India 
Steam Navigation Company, and intended largely forcargo 
carrying purposes, although provided with ample and 
highly finished passenger accommodation. Her moulded 
dimensions are 410ft. by 48ft. by 32ft., and she carries a 
dead weight of 5640 tons upon a draught of water of 25ft. 
7in. Her speed when deeply loaded is 12} knots. All her 
cargo arrangements are prepared with a view to rapid 
despatch, and are worked by hydraulic power. The 





| derricks are of a novel description, combining in themselves 
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derrick and hydraulic lifts. They are constructed of 
double channel irons, between which there works a 
bydraulic ram with multiplying gear. The two mizen 
derricks are fitted with topping and slewing gear, which 
give them all the advantage of cranes without the great 
disadvantage which a crane has of taking up otherwise 
valuable deck space. This system was introduced by 
Messrs. Brown Bros., of Edinburgh, who have received 
from Messrs. Denny every encouragement and assistance 
in introducing their valuable gear. Although it is only 
two years since the gear was first adopted in the Jumna, 
Messrs. Brown have already made some considerable 
modifications and improvements both in the direction of 
ease and speed in working, and, what is of still more 
importance to the shipowner, reduction in their first cost. 
Not only is the cargo gear worked by hydraulic power 
in this vessel, but the steering gear, windlass, and the 
watertight doors are operated by the same means, and 
from the upper deck. 

The engines of this steamer marked a still further 
advance upon those in the Arawa, being of Brock’s four- 
cylinder, two crank, quadruple expansion type. These 
engines are so designed and arranged that no more work 
is involved in examining them than is usually necssary in 
the case of ordinary compound engines. In fact, it may 
almost be said that these engines have fewer working 
parts than the ordinary type, being fitted with a special 
single excentric valve gear of great simplicity, the same 
being likewise the design of Mr. Walter Brock, who is 
one of the partners of this enterprising firm. The 
auxiliary machinery in connection with this engine is 
most complete, comprising Weirs’ patent pumps, feed 
heaters, and distiller, which, by the way, are shown by 
the inventor himself in the machinery section of the 
Exhibition. Messrs. Denny find such a distiller to bea 
necessary adjunct for very high pressure engines, it being 
most desirable to use only fresh water for feed purposes. 
The Jumna, like all modern first-class steamers, is fitted 
with electric light. 

The preceding are all the full models which Messrs. 
Denny exhibit at Glasgow, a large share of their show 
models being now on exhibition at Brussels and Barcelona. 
Of those in the Glasgow Exhibition we are unable, 
through limits of space, to illustrate more than two, these 
being of an unusual type and of a character which will 
indicate one of the specialities of the firm, viz., the pro- 
duction of powerful, strong, and light draught river craft. 

The other models include those of the General Pel, 
Rotomahana, Fung-shun, Mahinapua, Oban, Barcoo, 
Lawada, Antonio Lopez, Pretoria, and Clyde; these being 
for various trades and many distinct types. 

In addition to their ship models, and the models of 
machinery which will be described in a future article, 
Messrs. Denny show in the main avenue a monster exhibit 
consisting of two teak deck-houses, the lower, on the main 
deck of a supposed ship, containing a dining saloon and 
ladies’ cabin, while the upper embraces a music saloon 
and smoking-room; the two being in communication by 
means of an elaborate staircase. A large open well in the 
*tween decks affords light and air to the dining saloon, 
and the whole is surmounted with a “saddle-back” sky- 
light. The dining saloon shows the general arrangement 
and style of decoration which Messrs. Denny consider 
suitable for a passenger steamer of the highest class. 
Light is admitted at the sides by means of a series of 
square windows, under which a sofa seat extends from 
end to end; dining accommodation being provided in the 
shape of a magnificent table and revolving chairs. At one 
end is a large sideboard, with the crest of the British 
India Steam Navigation Company on a central panel; the 
background being richly carved. The sides, forminga frieze, 
are filled in with allegorical carving representing shipbuild- 
ing and engineering, and the sideboard is surmounted 
with a clock. The lower portion of the sides of the 
saloon has a richly-carved dado, and the door panels are 
beautifully carved and further decorated with inlaid work. 
The sides of the saloon above the sofa are decorated on 
sycamore veneer with hand-painted designs, which are 
stained into the wood and French polished, the effect 
being most chaste and delicate. The framing and furni- 
ture are all in walnut, and the ceiling is panelled 
and planted with mouldings in pine, painted in cream- 
coloured shades and stencilled in gold. The port 
lights are fitted with stained glass windows; the 
sofa seats are upholstered in blue satin relief frieze 
velvet, with window curtains, table covers, &c., to match, 
and velvet pile carpets on the floor. The ladies’ cabin is 
entered from the dining saloon, and is decorated in 
Japanese style, the sides being ornamented with Japanese 
embroidery covered with glass. The staircase and com- 
panion-way to the music room are of panelled sycamore, 
clear polished, and the upper framing of the panels contains 
fine oil paintings by the following artists, viz.:—A. K. 
Brown, Wm. Young, J. E. Hanbidge, A. Roche, and 
James Heron. The music room is also elaborately deco- 
rated and lavish!y furnished. Carved friezes, circular 
medallion panels, allegorical figures, stained glass windows, 
and superb upholstery all unite in producing an effect of 
the most brilliant and tasteful character. The whole 
work, with the exception of the pendants for the electric 
light, upholstery, brass work, Japanese vases, and em- 
broidery, has been designed and entirely executed by the 
various departments of the Leven shipyard; the tiles 
being hand-painted by the girls of the decorative depart- 
ment, while the electric light installation was. all carried 
out by the electrical department of the yard. We have 
given this somewhat detailed description of the Denny 
ship saloon because the exhibit is of so unusual a 
character, indicating as it does the enterprise and resource 
of this celebrated shipbuilding firm. 








BrvussELs EXxuHipition.—The Anglo-American Brush Electric 
Light Corporation has entered into an important contract with the 
executive committee of the Brussels Exhibition for the lighting of 
= of the buildings and gardens by means of arc lamps, and will 

nave the sole right to supply the light to stall exhibitors and others 
within the area covered by their contract. 





THE DEVELOPMENT OF THE MARINE ENGINE 
IN THE BRITISH NAVY. 
No. V. 

H.M.S. Agincourt.—On page 406 are represented general 
views of the engines of the Agincourt, the next to be de- 
scribed. These engines are like those last dealt with, repre- 
sentative of many similar that have been fitted in the 
Navy. They are on what is knownas the “ return connect- 
ing-rod” principle, and were manufactured by Messrs. 
Maudslay, Sons, and Field, with whose name this type, 
and arrangement of machinery is generally associate:l. 
The Agincourt is a sister vessel to the Minotaur, and her 
engines are of about the same power. In this case the 
difficulty of obtaining a sufticiently long stroke and long 
connecting-rod is got over by bringing the cylinder end 
fairly close to the crank shaft, and transferring the con- 
necting-rod to the other side of the crank shaft. 
There are two long piston-rods, the one over and the 
other under the crank shaft, and are secured toa guide 
block sliding in the usual guides on the side of the crank 
shaft opposite to the cylinder. The gudgeon pin end of 
the connecting rod is attached to this guide block, and 
the other grasps the crank pin, the length of the connect, 
ing rod being 11ft. 3in., or five times the length of crank- 
which is 2ft. 3in., the transference of the connecting rod 
to the other side of the crank shaft enabling this desir- 
ably long length to be fitted. The arrangement of the 
principal parts of the engine as above mentioned are 
clearly indicated in the engraving, page 406. 

The weight of the piston is taken off the cylinder by 
means of a back support and guide. ‘This consists of a 
tail rod attached to the back end of. the piston, passing 
through a stufting-box in the centre of the cylinder cover, 
and the end of this tail rod is supported and slides on a 
guide, which is thus enabled to take the weight of the 
piston, piston-rods, &e., in conjunction with the guide 
block at the other side of the crank shaft. This back 
guide, owing to the stroke of the engines being a long one, 
necessarily projects some distance from the cylinder cover, 
and the necessary support for its outer end is obtained by 
fitting stays to the cylinder as indicated on the sketch. 
The diameter of the cylinders is 10lin., with a stroke of 
4ft. Gin. 

It will be seen that the principle of this arrangement 
is superior to that of the double trunk arrangement of the 
Warrior type in the fact that the forces due to the thrust 
along the connecting rod which causes the rotation of the 
crank are removed from the cylindrical surfaces of the 
cylinder, which are utterly unsuitable for such a use, and 
now act at the crosshead guide, where a proper bearing 
surface can be prepared to receive it. This being so, the 
direction of rotation of the crank relatively to the con- 
necting rod is made the reverse of that of the Warrior 
when going ahead, so as to cause these reactionary forces 
at the crosshead guide to be in the downward direction, 
and hence borne by the whole of the engine framework. 
The direction of ahead motion is indicated, as before, by 
the arrow on the athwartship elevation. 

Balance weights are here also fitted to the crank arms 
in exactly the same manner as in the Warrior, and the 
arrangements in the steam pipes up to the slide valves 
are also similar, a large separating box being fitted, and 
on top of each main slide valve casing is fitted a gridiron 
expansion valve, each of them actuated, as indicated on 
the athwartship elevation, by means of an excentric rod 
and strap on the main shaft. This gear has an adjustable 
link for regulating the amount of expansion with screw 
gear brought to the starting platform for working it. 
The main slide valves are of the flat double-ported type, 
with equilibrium rings on the back for relieving it of 
part of the steam pressure, and each has two slide rods, 
the ends of which slide in guides. These two rods are 
joined by across-piece between the slide rod guides and the 
slide casing, and this cross-piece carries the pin which 
gears with the sliding block in the ordinary link motion, 
and so gives the necessary motion to the slide valve, 
double excentrics with the ordinary slotted link being 
fitted for this purpose. It will be seen from the engraving 
that the excentric rods are short; the link is also short, and 
the excentrics, rods, and links are of very substantial 
proportions. It will be interesting to refer to the athwart- 
ship elevation of the Warrior’s engines, and notice the 
difference in the two designs of link motion, that of the 
Warrior being by contrast of very light construction, 
indeed, with very long excentric rods and long link, while 
those of the Agincourt are short and massive. The links 
of the Agincourt are also like those of the Warrior, sus- 
pended at the centre, a starting engine with automatic 
valve and brake being fitted for reversing the engine 
by giving the necessary motion to the link. The 
gear is arranged also in this case so that when 
going ahead the friction of the excentrics tends to keep 
the links in position; the link is down when going ahead, 
and the excentric rods are open just as in the double 
trunk engine. In this respect of position of link the 
return connecting-rod and trunk engines differ from the 
ordinary direct-acting engine. 

The steam, when exhausted from the cylinders, is led 
through the straight exhaust pipes direct to the con- 
densers, of which there are one to each cylinder of the jet 
condensing type. These condensers are spread out a good 
deal, so as to allow room for the stroke of the piston-rod 
crosshead and guide, and it thus occurs that the exhaust 
pipes lead straight across; and there is in this arrange- 
ment, unlike that of the Warrior, a considerable clear 
space between the two condensers, and on this account 
the arrangement is rather less economical of room. There 
are two air pumps, one to each condenser, each worked 
directly from the piston. These air pumps are double- 
acting, of 32in. diameter, and have, of course, the full 
stroke of the engines, viz., 4ft. Gin. The effective volume 
swept out by them is ‘9 cubic foot per minute per 
maximum indicated horse-power developed, a value, it 
will be noticed, rather less than that of the Warrior. 
The mixed sea water and condensed steam is pumped by 
the air pump into the usual hot-well, and from thence 
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most of it passes overboard through the two large dis- 
charge pipes, one to each condenser. 

The feed and bilge pumps, of which there are two of 
each, have not their rods attached directly to the piston, 
as in the case of the air pumps, but are worked by pro- 
jections on the piston-rod crosshead, one feed pump and 
one bilge pump being worked from each crosshead, 
These feed pumps and bilge pumps are each 8}in. diameter 
with the 4ft. Gin. stroke, and are single-acting, of the 
force pump type. 

The framing of the engine consists, as in the Warrior 
group, of massive cast iron frames, attached at the base 
on one side of the crank shaft to the condensers, and on 
the other side to the cylinders. In the case of the middle 
frame it is attached on the side opposite to the cylinders 
to the cross girder which connects the condensers and 
carries the guides for the piston-rod crossheads, These 
frames carry the bearings of the crank shaft, the centre 
frame having a divided bearing, which really forms two 
independent bearings, one for each engine. The caps of 
this centre bearing having thus four bolts, one pair to 
each bearing, while the outside bearings have two bolts 
only, an arrangement that appears to be a suitable one. 
The crank and propeller shafting are of solid iron, and 
the diameter of the crank shaft is 20in., and that of the 
shaft inside the stern tube 231m. 

The thrust block is seen at the after end of the engines; 
it is on the separately adjustable collar principle, so often 
fitted by Messrs. Maudslay, and has bearings fitted before 
and abaft it for insuring only a direct thrust on the 
collars. It is capable of accurate adjustment, and with 
wide bearers and a good attachment to the bulkheads at 
end of engine-room, secures a good distribution of the 
thrust force over the bottom of the vessel. 

Leaving now the engines, at the other end of the shaft- 
ing we have a Maudslay’s shifting propeller fitted with 
increasing pitch from forward to aft, the diameter being 
24ft. Gin., or the same as in the Warrior, and its length 
along the line of keel only lft. 9in., or about one- 
thirteenth of the mean pitch—much less, it will be 
noticed, than that of the Warrior. The propeller, too, is 
not fitted so as to be lifted from the water. There are 
four blades, and they are of increasing pitch, that of 
the after or following edges being of about 3ft. coarser 
pitch than the leading or forward edges, On the trial at 
which the maximum power was developed, the pitch of 
the leading edge was 21ft. Sin., and that of the following 
edge 24ft. llin., but the original pitch fitted was about 
lft. coarser than this. 

The boilers are of the type usually fitted at this period, 
viz., the high rectangular multitubular shape, an they 
are eight in number fitted in two stokeholes. The work- 
ing pressure on the first trial was 22 1b. per square inch, 
but was increased on subsequent trials to 25 Ib, per square 
inch, There are forty furnaces 7ft. 3in. long by 3ft. wide, 
and 5200 tubes of 2hin, outside diameter, and 6ft. Tin. 
long, the material being iron, except in the case of the 
tubes, which are of brass. The maximum power gene- 
rated was at the rate of 7°8 indicated horse-power per 
square foot of grate surface, and ‘3 indicated horse-power 
per square foot of tube heating surface. There are two 
funnels, also in this case made telescopic to allow of 
lowering when required. 

On her trial in 1865 the maximum indicated power of 
6860 horses was obtained, and as the nominal power was 
1350, this was at the rate of rather over five times the 
nominal power. The steam pressure in the boilers on 
this trial was 25 lb. per square inch, and the revolutions 
614 per minute, giving a mean piston speed of 553ft. per 
minute, a speed much in excess of that of the Warrior, 
and exceeding also that of the Minotaur. The apparent 
slip of the propeller was negative at all points, and 
averaged about 94 per cent. This peculiarity of negative 
apparent slip was noticeable with most of the propellers 
made on this principle of increasing pitch. On the first 
trials of the vessel, however, the pressure in the boilers 
was only 22 1b. per square inch, and the pitch of the pro- 
peller about 1ft. coarser than on the trial first referred to, 
the effect of these two influences being that only 55} 
revolutions per minute were run, a mean piston speed of 
only 500ft. per minute, and the power correspondingly 
reduced. The pitch and pressure were, however, altered 
subsequent to this trial, with the results detailed above. 

The weight of the propelling machinery corresponding 
to that given for the Warrior and Minotaur was about 
1022 tons, or at the rate of 334 1b. per I.H.P. developed, 
divided as follows:—Engines, 1001b.; screw propellers 
and shafting, 381b.; boilers and fittings, 1361b.; and 
water in boilers, 601b. per I.H.P. It will be interesting 
to compare this weight with that of the trunk engines of 
the same power in the Minotaur, and it will be seen that 
although the total weight of the whole machinery is about 
the same in the two cases, yet the trunk engines are dis- 
tinctly the lighter of the two; and the revolutions of the 
engines of the two vessels being exactly the same, the 
comparison may be very accurately made between them. 








THE IRON AND STEEL INSTITUTE. 





THE proceedings on the second day of the meeting were 
commenced with the reading of a paper by Mr. James 
Johnston, of Manchester, on “The Continuous Moulding 
Machinery at the Works of M. Godin, at Guise, in 
Picardy.” This described in considerable detail the 
methods adopted for moulding their castings for cooking 
and heating stoves, and was preceded by a notice of the 
system of co-operative partnership and associated dwell- 
ings, or fumilisiére, which M. Godin has established for 
the benefit of his workpeople. This portion of the paper 
was, however, ruled by the President to be unsuited for 
discussion by the fundamental constitution of the Society, 
which excludes all questions of trade management; and 
the second part, though full of descriptive detail, could 
not be followed by the members present, as the illustra- 
tions to the printed copies were not complete, and their 
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place was only very imperfectly filled by the original 
drawings on the wall, which were useless as diagrams, 
peing practically beyond the range of vision to the greater 
number of members present. It was therefore resolved 
to defer the discussion of the paper until the Edinburgh 
meeting. In connection with this subject, Mr. Jeremiah 
Head suggested that the practice of the Institution of 
Mechanical Engineers, of employing an official draughts- 
wan for diagrams when they have not been supplied by 
the author, might, in similar cases, be followed with 
advantage. i ’ . 

The principal disevssion of the meeting was held upon 
the two papers by Major Cubillo, of the Royal Spanish 
Ordnance Works, at Trubia, which were next read by the 
secretary in the absence of the author. The first of these 
described the manufacture of the Sotomayor field guns at 
Trubia, from ingots obtained by melting, in blacklead 
crucibles, mild puddled steel, with an addition of man- 
ganese ore and charcoal. 

The melting holes take four pots—two of 72 lb. and two 
of 601b. capacity—the fusion being effected in from four 
and a-half to five hours with an expenditure of 3°2 tons of 
the best English coke per ton of ingots made. The latter 
are of 2 tons or 3 tons weight and cylindrical in form, 
their transverse sections being about four times that of 
the finished forging when cooled ; the ingot is shortened 
by 35 per cent. at the top and 5 per cent. at the bottom, 
and the outer surface is rough turned in order to remove 
superticial curvature. It is then reheated in a Boetius 
furnace with a Siemens dome roof to 1950deg., and 
forged under a steam hammer between that temperature 
and 1260 deg., when it is returned to the furnace. After 
annealing, the tubes, when finished, are tempered in oil 
at gradually diminishing temperatures twice, or, if 
necessary, three times. The nature of the changes in 
these operations is illustrated by the following trials of 
of an A tube for a 3hin, field gun :— 


Elastic limit. Breaking stress, 
Tons per square inch. 


Elongation, 
Per cent. 


Annealed after forging ... 10°64 20°76 25°85 
1 Tempered at 1620deg. 30-00 51-00 15 
2 as 1260deg. 21°00 40°76 20°20 
3 5 1880dey. 16°70 36°18 27°30 


Three test pieces following the sides of an equilateral 
triaugle are cut in a slice taken from each end of the 
forging at every state of the operation. The elongation 
is determined upon a length which varies with the thick- 
ness of the test piece, the distance between the gauge 
points being made equal to the square root of fifty times 
the sectional area, a practice which the author states is 
also followed at Creusot. The guns made at Trubia are of 
7and 8 centimetres calibre, the latter weigh 5°8 ewt. when 
finished and throwa shell of 141b. weight, so that the weight 
by reduction of size from the ingots to the finished tubes 
is very considerable. In the uew steel works to be erected 
at the same place, open hearth melting furnaces and 
fluid air compression are to be substituted for the 
present methods of casting, and hydraulic squeezers are to 
take the place of the steam hammers. 

Major Cubillo’s second paper dealt with the probability 
of substituting steel castings in the natural state—ie., 
without hammering—forthe costly forgings now considered 
necessary in the manufacture of artillery. Such steels, 
although of less ductility than those that have been 
forged, are, at any rate, twice as strong and eight times as 
ductile as cast iron, and might therefore be used with 
advantage, as far as price is concerned, in the construction 
of howitzers, which, being used with low charges, are not 
subjected to any very severe strain in firing. Following 
the same line of argument, the author considered that the 
parts of larger guns might be similarly made without 
forging by casting them nearly to size and modifying their 
structure by appropriate oil tempering. In support of 
his views the author cited the trials of the 10in. tube 
recorded in the Terrenoire Catalogue, at the Paris Exhibi- 
tion of 1878, and the late remarkable experiments with 
cast steel guns made from unforged steel blocks at Bifor's 
in Sweden. 

The discussion on these papers, which were taken 
separately, was chiefly remarkable for the expression of 
the distrust in oil tempering which seems to be getting 
general among steel-makers. This was most decidedly 
expressed by Mr. J. D. Ellis, who objected to the term 
tempering, and called it by the right name of oil-harden- 
ing. M. Gautier spoke very hopefully of the use of a 
lead bath, with which some interesting results have lately 
been obtained. There seems also to be a general concur- 
rence in the desire to substitute hydraulic presses for 
hammers in the working of large masses of steel; and 
Sir Henry Bessemer suggested that forging might be dis- 
pensed with if an appropriate pressure was applied to 
the metal in the mould while cooling by the development 
of a large volume of gas from a combustible mixture burnt 
in a closed chamber above the casting as proposed years 
ago in THe ENGINEER and practised in the United States. 
Mr. Walker objected to the excessive proof strains used at 
Woolwich, while the opposite view of the necessity of 
proving to a point considerably beyond ordinary service 
requirements was maintained by Mr. Edmonds and Mr. 
Carbutt. Mr. Edmonds also mentioned some anomalous 
results that had been obtained in the testing of oil- 
tempered tubes at Woolwich, which served to throw 
considerable doubt upon the value of that process. 

A paper on “The Behaviour of Arsensic in Ore and 
Metal during Melting and Purification Processes,” by 
Messrs. Pattison and Stead, and another by Messrs. 
Harbord and Tucker on “The Effect of Arsenic on Mild 
Steel,” were next read; but owing to the lateness of the 
hour they were imperfectly discussed. The former is 
a very valuable contribution to the systematic chemistry 
of iron, while the latter records a careful series of work- 
ing tests. The signiticance of such researches will become 
more apparent as the exhaustion of the higher classes of 
the iron ores of the world will make it necessary to fall 
back upon poorer and lower qualities of minerals. Mr. 
H. le Neve Foster read a short notice of Lovebond’s tinto- 
meter, an instrument for matching colours, which was 





exhibited at the Manchester Jubilee Exhibition, and has 
been applied to the Eggertz carbon process. The colours 
are matched by means of combinations of standard 
coloured glasses, so arranged as to cut off all side light. 
This closed the business of the meeting, which separated 
after passing the usual formal vote of thanks, late in the 
afternoon of the second day. 

Taken as a whole, the meeting can scarcely be said to 
have been very successful. Much time was lost by the 
reading of Mr. Johnston’s paper, which was in too 
incomplete a state for discussion, and Major Cubillo’s 
otherwise excellent paper did not receive full justice 
owing to the somewhat obscure language. In the second 
paper more particularly some of the speakers were 
evidently under a misapprehension of the author’s mean- 
ing. Surely this is a case in which a little friendly 
revision on the part of the editor becomes a duty. The 
Béfor’s gun might also have been brought before the 
meeting in a more direct manner, as the Institute has 
several distinguished members in Sweden who would, 
no doubt, have communicated as full a paper as has 
already been given to the American Institute of Mining 
Engineers, 








TWO EXHIBITIONS. 


Or the making of exhibitions, as of books, there seems 
to be no end. On Saturday last Earls’ Court, London, 
witnessed the opening ceremony of the Italian Exhibition ; 
and on Monday this was followed by the much more 
solemn function of the opening of the Anglo-Danish 
Exhibition at South Kensington. An Irish Exhibition is 
to follow at Olympia. To the practically-minded the 
gaudiness of the Anglo-Danish show will scarcely be 
attractive. However impressed Londoners may have been 
by the very imposing ceremony of the opening at the 
Royal Albert Hall, and the beautiful singing of Mdlle. Atta 

3rnnum and Madame Albani, however much they may 

sympathise with its charitable object, still this exhibition 
is misnamed, and is apparently mostly Anglo and very 
little Danish. The unsinkable armour-clad ship invented 
by Sir Henry Lawson, the Eagle Range, and the Jersey 
Dairy Company, not to speak of the Stott and numerous 
other gas regulators, are scarcely Danish in their 
nationality. Indeed, if our memory does not strangely 
mislead us, we can distinctly remember having seen all 
these things before. The only distinctively Danish pro- 
ducts we could discover were the beautiful art-pottery and 
earthenware statuary with which Londoners who have 
passed through Piccadilly and Bond-street are already 
familiar, certain wooden shoes, and Anglo-Danish butter. 
Engineers will certainly not find much to interest them. 

The L[talian Exhibition, on the other hand, offers many 
features of considerable interest to our readers. In the 
first place it is what it calls itself, an Italian Exhibition, 
and as such has collected within its enclosures the actual 
products and manufactures of the Italian nation, a nation 
whose wonderful progress we have all watched with the 
greatest interest and sympathy. The Italian nation 
prides itself on having the next best Navy to our own; 
and consequently its Government has sent a very com- 
plete exhibit, including a set of models of the principal 
ships in the Italian Navy. In this collection of Govern- 
ment exhibits will also be found several guns, and notably 
a machine gun of great merit. 

Italian milling machinery, the excellence of which is 
second only, if second at all, to that of Austro-Hungary, 
is also exhibited, and several industrial operations will be 
seen in full swing—such as Venetian glass-blowing, for 
instance. What will perhaps strike the Englishman more 
than anything will be the excellence of the Italian 
metal work, whether art or purely industrial ; of course 
the art metal-work is much superior to anything we 
have in England. Furniture also is well represented, and 
some beautiful work is on view. The statuary and art 
galleries will, of course, prove the most interesting 
features of the Exhibition ; and these are beautiful indeed. 

The electric light dynamos and machinery have been 
supplied by Messrs. Laing, Wharton, and Down, and the 
engines and boilers have been supplied by Messrs. Davey, 
Paxman, and Co., Colchester, who have also works at 
Milan. 

The Exhibition buildings themselves, which were used 
last year for the American Exhibition, are supported by 
pillars of old rails rivetted together ; the roofs did not 
strike us as being particularly substantial, but they have 
stood through the strain of an exceptionally severe winter, 
and there is no fear of their giving way. Additional 
space has been found necessary, for the Italian people have 
taken up the idea of exhibiting their products in London 
with exceptional zeal, and have formed committees in all 
the principal towns, so that the exhibits are much more 
numerous than they were last year, and consequently the 
gardens have slightly suffered, for parts of these have 
been sacrificed to make room for more buildings. The 
switch-back railway still strikes terror into the hearts of 
the timid, but it no longer runs its course along bare 
boards. Its path is now through Alpine scenery, and 
rugged rocks, the picturesqueness of which is somewhat 
detracted from by an occasional unromantic chimney-pot 
soaring above them. But this, of course, is a detail. 

In the gardens themselves many attractions present 
themselves. The most notable of these is an ingenious 
reproduction of the celebrated grotto of Capri. To 
view this the inquisitive visitor is mulcted of threepence, 
but it is well worth the money. The grotto is reproduced 
in canvas, with electric light on the stalactites. The floor 
is lined with sheet iron painted blue, over which enough 
water is flooded to produce the effect of the sea rolling 
into the grotto from the Bay of Naples. To make the 
illusion more complete, a Blackman air-propeller is con- 
cealed behind the canvas, and raises little waves. 
panorama of Vesuvius in the distance makes the illusion 
perfect. Tidman’s sea-salt is mixed with the water to 
give it a marine smell, as the waves of air generated by 
the Blackman fan waft breezes into one’s face. Nothing 
could be more complete or effective. 


The opening ceremony on Saturday was most impres- 
sive, Signor Bonghi making a most elaborate speech 
in Italian, which about three-parts of the audience could 
not understand, and which was consequently listened to 
with breathless attention and called forth shouts of 
applause. When the Lord Mayor declared the Exhibi- 
tion open, Madame Nordica sang the Italian national hymn. 
After a few selections of music, to which Madame Sandon 
contributed, “God Save the (ueen” was sung, and the 
assembled company went into the grounds, where Messrs. 
Bertram, the caterers, attended to their creature comforts. 

We have no doubt that the Exhibition will be very 
popular, and we feel sure that English engineers will 
find it of the greatest interest. They will there see what 
enormous strides in the march of progress have been 
made by a young nation which not so long ago was split 
up and divided into innumerable sections into which 
commerce and science had not as yet penetrated. Every- 
one going over this Exhibition will feel astonished and 
pleased to see what good work Italy can produce, and to 
learn, moreover, that the old artistic fire for which she 
was once famous has not died out, but is as much alive 
to-day as it was centuries ago. One thing perhaps our 
readers will miss on their visit to “Italy in London” as 
it is called, and that is the absence of machinery in 
motion. The whirl, the heat, and the noise of this 
hitherto indispensable feature of all Exhibition: they may 
perhaps not altogether long for, anditisdov . whether 
Italy could have shown us anything vers new in this 
department. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


British Guiana gold mining.—The United States Consul at 
Demerara reports:—Gold mining has been carried on in a small 
way for about twelve years, no one caring to take the risk of 
searching for the rich auriferous deposits on account of the oppo- 
sition of sugar planters to any enterprise having a tendency to 
deprive their estates of labourers, and the refusal of the Govern- 
ment to afford protection to miners in districts within disputed 
territory. Recently the British Government declared its right 
to the territory in dispute between Guiana and Venezuela, and 
by so doing gave a new impetus to mining industries, and the 
decline of sugar production has had the effect of withdrawing 
the opposition of the planters. The mining is at present con- 
fined to placers, no veins of auriferous quartz having been 
opened up, though there is little doubt of their existence. The 
principal mining regions lie to the west of the Essequibo river, 
along the line of the Chyuni, Massaruni, Purmic, and Upper 
Demerara rivers, and along the mountains that are a continua- 
tion of the range in which the celebrated “ Callao Bis,” “ El 
Callao,” and other mines of the Caratal district are situate. 
The country to the east of the Demerara River, extending for a 
distance of 100 miles to the Corentya River, eastern boundary 
of the colony, is a terra incognita to gold seekers, though it is 
probable that the British Guiana Mining Company will at an 
early date send prospecting parties through it. The production 


of gold was— 
Quantity. Value. 
1884 .. oc 250 Of. oc oo £1,018 
TEED Des, oe. 4c Se 940 oz. £3,245 
i ee ee 6518 oz. £22,305 
1887 (to Aug. 7th) .. 62124 oz. £22,296 


The attention of manufacturers and merchants is particularly 
called to the opening up of this new industry, as it is to them 
that mining in its infancy presents an opening for profitable 
trade. Therefore manufacturers ought not to wait for the 
demand, but put themselves in a position to supply the outfits 
and tools which the prospecting and development of a new 
mining country require. The following classes of goods will 
find a good market:—Axes, drills, explosives, hammers, pans, 
tools, and all kinds of materials used in mining operations. 
Quartz mills are not yet needed, aud when miners turn their 
attention to prospecting for quartz, they will probably have to 
do the work with diamond drills, on account of the great mass 
of débris covering the sides of the mountains. 

Cayenne and Surinam: Assistance to British trade.—A letter 
from a commercial firm in London, enclosing circulars, and re- 
questing the Consul to give the names of leading merchants to 
whom they might supply their goods, having been received at 
the Consulate, a reply was sent “that the circular had been 
passed on to what was considered to be the leading firm in the 
class of goods alluded to, but that German firms supplied 
better, or at any rate cheaper, articles, and so made up as to 
appear better, by which English firms were handicapped. Also 
that it seemed useless for Consuls to urge English merchants to 
send out travellers, as the Americans and Germans do, and that 
both in Cayenne and Hayti trade had gone out of our hands by 
the superior energy and push of foreigners. Not only cata- 
logues similar to the small slips enclosed, but large German 
books of prices and samples of goods were in merchants’ hands, 
and that the first requirement to enable our English commerce 
to maintain its well-earned ascendency was English travellers 
speaking the language of the country they were sent to visit.” 
Consuls are often reproached by merchants at home for not 
pushing their interests abroad. Whilst fully prepared to do all 
in their power to protect British commercial interests, it is im- 
possible for them to do any material good unless the British 
trader adopts the same measures of pushing his goods as is done 
by merchants of other nations. 

France: Trade of Rouen in 1887.—The depression in trade 
here continued for the greater part of the year. During the 
last quarter a certain reaction has taken place in most in- 
dustries, and there is some prospect of this being permanent in 
many branches. There have been the usual newspaper articles 
and resolutions of the Chambers of Commerce in favour of 
further protective duties. Among their many reasons for re- 
quiring increased duties is the difference in the price of coal and 
in buildings and machinery compared with prices in England ; 
but they also insist upon the payment of higher wages to 
French workmen, who, if not such muscular individuals as their 
English confréves, are, they say, more skilled ones. The new 
French colonies have given an impetus to these desires, the new 
possessions being specially to benefit by, or to be a benefit to, 
French manufacturers by excluding all others. The Chambers 
of Commerce of Elbeng and Rouen have addressed the Minister 
on these questions, complaining that goods having paid the con- 
ventional tariff in France are considered nationalised, and are 
then admitted into Annam, Cambogia, Cochin China, and 
Tonquin free, and requesting that the decree to that effect be 
rescinded. The Minister of Marine and the Colonies has sent a 
query paper to the principal manufacturers of the district for 





information as to their relations with the French colonies, 
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asking the reasons which may prevent relations with the 
colonies and the means to develope them, and the Chamber 
of Commerce has named a commission to collect the re- 
plies. The total increase of shipping during the year 
over 1886 is 41,206 tons, or 5} percent. British shipping, 593 
per cent. of the whole, increased by 12,704 tons, or 2} per cent. ; 
French, 12} per cent. of the whole, by 6593 tons, or 74 per cent.; 
Swedish, 7 per cent. of the whole, by 16,750 tons, or 433 per 
cent.; German, 64 per cent. of the whole, by 6609 tons, or 13 per 
cent.; Norwegian, 6 per cent. of the whole, by 1963 tons, or 
4} per cent.; Danish, Austrian, Spanish, Greek, Dutch, and 
Portuguese, 6? per cent. of the whole, by 11,783 tons, or 22} per 
cent.; while Italian, Russian, and Belgian, 2 per cent. of the 
whole, decreased by 15,156 tons, or 50} per cent. British ton- 
nage would probably have been larger but for the accidents 
lately taking place through the shifting sands forming banks, 
and so having an unfavourable effect on both shipowners and 
underwriters. The number of sailing vessels continues to 
decrease, having fallen from 376 in 1880 to 136 in 1886 and 91 
in 1887. The sailing collier has quite disappeared. The change 
from sailing to steam vessels causes a considerable decrease in 
the number of men discharged and engaged at the Consulate. 
In 1880 there were nearly 2000, and in the two last years 568 and 
598. In imports coal showed a slight increase of 1340 tons, or 
2 per cent.; lead increased by 2016 tons, or 31} per cent.; 
machinery by 641 tons, or 312 per cent. Taking everything into 
consideration, the persons interested in the port have cause to 
congratulate themselves. There was no improvement in engi- 
neering works, there being a reduction both in the number of 
hands and working hours. <A few firms were lucky enough to 
have special work ; but the general situation was bad, on account 
of the industrial crisis, especially in cotton spinning. There was 
a slight improvement in the second quarter, when a few 
hands were taken on. This continued, and towards the end of 
the year they were fairly well occupied, only a small part of 
the work being for the neighbourhood. The prospects for 
the coming year are brighter, and if only the feeling of con- 
fidence continues there will be some new mills started, and the 
much-needed repairs and replacement which have been kept back 
in bad times undertaken. The macadamising and paving of the 
new quays on the right bank of the river—2470ft.—and left 
bank—2618ft.—are partly done, and wiil be continued during 
the ensuing year. The rails on both quays have been com- 
menced. The slip “ Labat” is being built, will be 295ft. long, 
and if necessary able to accommodate a vessel 394ft. long. The 
establishment of twenty-four hydraulic lifts has been tendered 
for, and is now waiting approval. Dredging is now being carried 
on in the huge petroleum basin. The new basin is also being 
constructed, and is expected to be ready by the end of next 
year; but too much faith must not be placed on the date, there 
being a variety of reasons which may retard it. The new stone 
bridge, replacing the suspension bridge between the maritime 
port and river port, is, with the exception of the parapets and 
paving, complete. It is a fine and well constructed bridge. The 
all-important question of the improvement in the navigation of 
the river Seine, so necessary to this port, has at last, after the 
many Commissions which have sat on the question, taken the 
shape of a “ Projet de Loi,” and been referred to the Committee of 
Seaports and Highways. The port of Havre is chiefly interested 
in the project. With regard to the Rouen interests, the plans 
are the improvement of the bed of the Seine above Quillebceuf, 
where the “ built-up banks”’ already exist, by dredging several 
places where the depth is below the average, and the repairing 
the “built-up banks” between Quillebceuf and the river la 
Risle, and their continuation to Honfleur in conjunction with 
dredging. There would then be 22ft. 114in. at neap tides and 
27ft. 103in. at spring tides. The whole expenses to be incurred 
are £3,846,000, of which the State is to pay £2,884,500, 
to be advanced by the Chambers of Havre and Rouen pro- 
portionately, and repaid in fifteen years. Of the remainder 
the town of Rouen will subscribe £40,000 and the Chamber 
of Commerce £141,887 as their share for the works in the 
Seine, the “Conseil-Général de la Seine Inférieure” finding 
£200,000 for the whole project, which it is hoped will be com- 
pleted within nine years. The Chamber of Commerce has 
proposed the following modifications in the dues as a necessity 
on account of the proposals to improve the river. The port 
dues are fixed at 2°4d. per registered ton for all vessels passing 
the kilometrique post 250. The river dues are fixed at 2°88 
per registered ton for all vessels passing Fatouville. The 
Chamber of Commerce shall be entitled to increase the port 
dues to a maximum of 3°36d., and the river dues toa maximum 
of 3°84d. per registered ton. Vessels merely calling at Rouen 
and discharging, quarter, half, or three-quarters of their 
cargo, shall pay dues proportionate to the amount of cargo 
discharged. 

New South Wales—Tariff laws.—The United States Consul at 
Sydney reports :—The Government of New South Wales has 
returned to what may be called a free trade policy. This policy 
has been practically in operation since 1852, though at intervals 
departures were made and a large number of specific duties 
added, but they never long remained in force. The most 
sweeping change in the tariff is the abolition of the ad valorem 
duties ; next to that is the repeal of the specific duties upon 
fifty-seven different articles, amongst which are, bolts, iron bars, 
chains, rods, lead, nuts, safes, and iron safe doors, screws, zinc. 
It is to be regretted that specific duties are retained upon a 
number of articles usually imported from the United States. 
The duty on cheese, 2d. per lb., is retained, but there is no 
necessity for it except in seasons of drought. Most of the 
factories are conducted on the American principle, of which the 
*Wolumla” cheese factory, one of the best in the Colony, may be 
taken asanexample. The curd is cut into small segments, put 
into metal cylinders and then into a lateral press, where it is 
compressed to any required degree. There are two American 
steam vats,and an American steam gang press. For making 
butter, Blanchard’s—American—cylindrical churn revolved by 
steam power, and capable of producing 1201lb. of butter 
daily, is employed. The tax upon kerosene is 6d. per gallon, 
the same as when that article sold in the United States at 3s. 
a gallon. It now sells at 4d. per gallon, and the duty is con- 
sequently 150 per cent. ad valorem. When the whole of the 
charges, such as duty, freight, landing, leakage, storage, wharfage 
are considered, the local kerosene has a protection of fully 10d. per 
gallon. The duty is of a protective character, and is continued for 
the purpose of protecting the products of the Australian Kerosene, 
Oil, and Mineral Company at Mittagong, seventy-seven miles 
from Sydney, and the New South Wales Shale and Oil Com- 
pany at Hartley, eighty-three miles from Sydney. These com- 
panies have expended about £145,000 in erecting their works, 
give employment to a large number of hands, and make from 
150,000 to 200,000 gallons of kerosene per annum by an expen- 
sive process of extracting oil from shale. The kerosene so pro- 
duced differs but little from American oil. The repeal of the 
5 per cent. ad valorem duties is regarded as a great boon, not 
only to importers, but to all classes of people. It will be 
difficult to estimate the benefits which will result therefrom, 








when we consider the various interests which were affected by 
the duties. They operated against thousands of different 
articles. Almost everything was taxed. The repeal of the 
duty on machinery will be certain to increase the imports of 
that article from the United States, as it is very generally 
known in Australasia that American machinery is much simpler 
in construction, and in every way better adapted to the wants 
of the people than that made elsewhere. In urging a reduction 
of the duties upon American products, it must be noted that it 
is to the interest of the Australian as well as of the American 
that the trade with the United States should be fostered. 
During 1886, a year of great depression in the Colonies, the 
United States was the only country that increased her export 
trade with Australia. The quantity imported into New South 
Wales from the United States increased by £31,260, or 3 per 
cent., while that from Great Britain decreased by £2,070,000; 
Belgium by £16,029, or 8 per cent.; China by £132,137, or 
42 per cent.; France by £112,855, or 314 per cent.; Germany 
by £5097, or 14 per cent.; New Caledonia by £17,832, or 21 per 
cent.; South Sea Islands by £244, or ? per cent. 


United States—Trade of Baltimore in 1887.—During 1837 
trade in Baltimore was very satisfactory. Not only did foreign 
commerce show a decided advance over 1886, but it was 
especially remarkable as being the second year in succession 
in which such increase took place; and that is to be compared 
with considerable shrinkage of business at Boston and New 
York, and only a very moderate increase in Philadelphia. British 
shipping entering Baltimore was 651,981 tons, or 74 per cent. 
of the whole. British imports were £1,600,000, or 59 per cent. 
of the total showingan increase of £237,300,or174 per cent. The 
output of pig iron in this country in 1887 was 6,500,000 tons, 
or about 600,000 tons more than in the preceding year. The 
production of Bessemer steel rails shows also a large increase. 
This does not seem to have had much effect on the import of these 
articles, which have reached this port in considerably increased 
volumes. Iron ore came from Algiers, Cuba, Elba, and Spain, and 
gave employment to alarge amountof British tonnage. Chemicals, 
almost exclusively from Ergland, show a small increase; but the 
importer or wholesale merchant is forced to give large credits, 
which the depressed condition of agriculture often render very 
difficult to realise. Local industry shows remarkable develop- 
ment and progress. The Pennsylvania Steel Works, with a 
capital of many millions of dollars, have purchased a thousand 
acres of land, with water frontage, within a short distance of this 
city, and have already commenced work with a plant which it is 
intended to extend until eight great furnaces, with a daily output 
capacity of 2000 tons of pig iron, a steel rail mill to turn out 
1000 tons of steel rails a day, a nail mill, agricultural steelworks, 
and kindred enterprises, are in operation. It is intended also 
ultimately to establish a steel shipbuilding yard. These great 
works, the largest manufacturing enterprise established in the 
United States in 1887, will doubtless exercise enormous influence 
not only in the manufacturing and railroad interests of the 
city, but upon all trade and shipping business as well. In 
addition to the above there are many other important industries 
carried on in Baltimore, notably extensive railway carriage and 
street-car works, which will tend in the next few years to 
increase the growing population of the city and neighbouring 
districts. In Maryland, as in other countries, the tendency of 
the population to engage in manufacturing industry in prefer- 
ence to agriculture is steadily on the increase ; as a consequence 
wages are probably lower in Baltimore than in most other cities 
of equal importance in the Union. Notwithstanding the com- 
paratively low rate of wages, the condition of the artisan in 
Baltimore is in many respects superior to that of his fellows in 
other cities. Provisions are cheaper, and he is better housed. 
No limit seems to be placed on the sanguine, nay, extravagant 
anticipations and hopes entertained by the inhabitants, but a 
prudent outsider will make due allowance for the possible 
if not probable labour troubles which may arise, and which 
every day appear to become more and more endemic in this 
country. 


United States: Trade of New Orleans in 1887.—The Loui- 
siana agriculturist can look back with satisfaction on the result of 
his work during 1887, the cotton crop showing an increase over 
the previous year, and the sugar crop turning out phenomenally 
large. British shipping, 46 per cent. of the whole, increased by 
91,920 tons, or 20} per cent. over the previous year, the best on 
record. Theimports of British dry goods is steadily decreasing. 
A fair quantity of steel rails have been imported, but other 
sorts of hardware are on the decline. No serious steps have 
been taken towards a direct importation of cotton ties. To the 
list of possible imports may be added glass bottles for beer, a 
large quantity of which is brewed in New Orleans for export. A 
correspondence on the subject has been opened with a Liverpool 
firm, but there has been an unfortunate delay in sending out 
samples, which may divert a promising trade into Belgian or 
German hands. This leads me to repeat previous warnings, 
that illustrated trade magazines and price lists are of no use. 
Americans have been educated up to trading by sample in all 
cases where the thing offered for sale can be seen and handled. 
Any other plan involves a waste of paper, postage, and printing. 
The greater part of this report is on fires in cotton and the 
quarantine system of Louisiana, the latter containing an exten- 
sive account of the disinfection process and machinery used. 








AUSTRIAN RalLways.—At the close of 1887 there were in the 
Austrian Empire 23,926 kilos. (14,868 miles) of railroad, of which 
14,187 kilos, were in Austria and 9739 in Hungary. 


NortH East Coast InsTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The closing business meeting of the fourth session 
was held on Wednesday evening, the 9th inst., Mr. W. Theo- 
dore Doxford, president, in the chair. A discussion took place 
upon Mr, Alex. Taylor’s paper ‘‘On the Construction of Pontoon 
and Floating Dry Docks,” after which the following general business 
of the Institution was taken up. It was agreed to increase the 
subscriptions of the junior members, and if the funds would per- 
mit to open central offices for the Institution in Newcastle-on-Tyne, 
and to found a reference library for the use of the members. It 
was also suggested that as the number of members who reside in 
the Hartlepools and Tees ports had considerably increased, the 
Institution should endeavour to hold some of its meetings in that 
vicinity. The president intimated that the committee appointed 
to formulate a rule for the horse-power of marine engines had, 
after two years’ work, presented its report to the council, and that 
the report should be printed in the present volume of the trans- 
actions, and copies of it should be also laid before the kindred 
institutions and societies of the kingdom. Arrangements were 
also being made for the Institution to pay a visit to the Forth 
Bridge Works, which visit would probably take place during the last 
week in July next. The president then announced the result of 
the ballot to fill up the vacancies in the council for the ensuing 
year, viz.:—President, F, C. Marshall; vice-presidents, H. Macoll 
and R. L. Weighton; hon. treasurer, B. G. Nichol; councilmen, 
J. R. Fothergill, James Patterson, John Price, A. Scholefield, and 
R. 8. White. The new president, having taken the chair, declared 
the session closed, 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. 





BOILER EXPLOSIONS, 


Srr,—Since I last wrote you there has been issued by the Board 
of Trade what may be termed an apology for the dropped Bil! for 
the Registration and Inspection of Boilers. From this it would 
appear that the chief justification for bringing forward that Bill 
lay in the fact that the Boiler Explosions Act of 1882 has been 
found to be defective. When, through the exertions of the late 
Mr. Hugh Mason, the Act of 1882 became law, it was generally 
supposed that not only were the Board of Trade authorised to hold 
inquiries into the causes of all explosions reported to them, but 
that they were alsoarmed with extraordinary powers for recovering 
costs and the expenses of such inquiries. We are now told that 
owing to the wording of the section the provision for payment of 
the costs and expenses cannot with certainty be enforced. If this 
be true, how is it that during the six years that this Act has been 
in operation the Board of Trade has never taken steps for altering 
the wording of the section so that it might do away with any un- 
certainty, and express what was undoubtedly intended? It is, 
however, questionable whether there is any such uncertainty as 
the compiler of the apology would have us believe ; in the report 
of the one formal investigation which has been held under the Act 
the commissioners have gone out of their way to insert the remark 
that no application was made as to costs, and the natural inference 
is that had any application been made it would have been granted, 
Having gone to the expense of instituting this first formal investi- 

ation, it does seem inexplicable to the unofficial mind that the 

oard of Trade should not at least have tried to recoup itself by 
making such an application. 

Before concluding, it may be well to call attention to the way in 
which the assistant-secretary compiles some information for his 

resident. He correctly quotes from Sir W. Fairbairn’s evidence 

efore Mr. Hicks’ committee as follows :—‘‘ We have about 2000 
boilers and seven inspectors ; I think the insurance company which 
was the first company that was formed, has upwards of 10,000 
boilers, and it is a question with me whether they have any more 
inspectors than we have for 2000 boilers,” Upon this Mr. Gray 
remarks :—‘‘ Sir W. Fairbairn referred to some of the then existing 
quasi inspection societies in very plain language. Whether that 
language is applicable to them now will be a fair subject of 
inquiry ;” but he suppresses the fact, which ought to be known to 
him, that that language was inapplicable to them even then. Mr, 
Longridge, the engineer of the company, referred to by Sir W. 
Fairbairn, states in his annual report for the year 1870, that instead 
of seven only, they had at that time twenty-seven regular 
inspectors, Mr. Gray ought not to have been ignorant of this, for 
it must have been known to Mr. Fletcher, whose valuable and 
ready help he acknowledges. FLUEs, 

May l4th. 





FORCED DRAUGHT. 


Sir,—I regret Iam again obliged to ask you to kindly allow me 
space to reply to Mr. Howden’s letter contained in your issue of 
the 4th inst. I most emphatically deny that the hearing of Mr. 
Howden’s paper read at the Institution of Naval Architects, 1884, 
was the origin of my attention first being given to forced draught, 
and I equally repudiate having copied his arrangement. 

When I first became aware Mr. Howden had a patent, I at once 
wrote to him—October, 1884—that for some time past I had given 
considerable attention to the question of consumption under forced 
draught and had fitted up a boiler for experimental popes, and 
that as I wished to avoid infringing his rights I should be glad if he 
would give me the “points” of his patent. I again wrote to Mr. 
Howden— November, 1884—acknowledging receipt of his in reply 
to mine. These are the two letters referred to by Mr. Howden at 
the meeting and also in his letter—in your issue—in which he 
criticises my paper. Mr. Howden is quite at liberty to publish 
these letters if he considers such publication of any value. 

The Marmora, the first steamer I fitted with forced draught, had 
an arrangement of pipes running across the boiler front with 
connections to the ashpits, and from the ashpits air was admitted 
to and through the baffles on the furnace fronts. Mr. Howden 
contended this arrangement infringed his rights; but I believe he 
is now fully aware of the patents taken out prior to his own and 
the ground they cover. The first patent for blowing air into a 
closed ashpit by a fan was taken out in 1826, and, as | pointed out 
in my paper, John Ericsson applied a fan to the Corsair in 1830, and 
claimed to be the originator of the fan-blower system. 

I must confess I fail to see how this controversy can be of any 
interest to the public, who are not interested in personal contro- 
versial matter. What I apprehend the public will consider of 
interest is data from practical results. Having no other feelings 
toward Mr. Howden than friendly rivalry and competition in the 
same field, I venture to suggest that he should comply with the 
request contained in the many letters of your correspondents to 
give tabulated data ; and seeing that he has devoted so much time 
to the criticism of my paper, I think it only a fair return that he 
should do so, and J would further suggest, in doing so, the data be 
tabulated under the same headings as given in my paper. Say Mr. 
Howden gives us the last half-dozen a or of the City of Venice 
in comparison with half-a-dozen voyages before alteration, and so 
let us judge for ourselves. J, R. FoTHERGILL, 

West Hartlepool, May 15th. 





THE 


Sir,—I have read with much interest the description you have 
given of these engines, and beg to point out one or two slight 
inaccuracies which are misleading. The total heating surface is 
said to be 9900 square feet; I fear this is a mistake. Then in 
describing the valve gear your description reads as follows, the 
figures referring to Fig. 3:—‘‘The driving end of the lever F is 
connected with the crosshead by means of the link B, and its 
fulcrum end N is suspended by the links C.”” This should read ‘‘its 
fulcrum end G is suspended, &c.” You further give the travel of 
the valve as 5}in.; this should be 53in. I give this from the work- 
ing drawings. I am surprised that the inventor’s—Mr. Alex. 
Morton’s—share in the design of the engines is not mentioned. 
Surely this is an oversight, as I know the drawings were made by 
him, showing the arrangement of cylinders, the distance and 
attachment of the wrought iron columns, and the design complete 
of the valve gear. I further know that Mr. Morton superintended 
the getting out of the working drawings at Messrs. Barclay, Curle, 
and Co.’s works, in conjunction with the firm’s chief draughtsman, 
Mr. Dickie. As per agreement, Mr. Morton acts as consulting 
engineer for the proprietors—of whom he is one—so that I think he 
is entitled to have his name mentioned as being actively interested 
in the invention, and personally responsible for the merits or 
demerits of the valve gear; and as Mr. Morton is the inventor of 
the ‘‘ejector-condenser,” and well l:nown to engineers in this 
country and abroad, especially to marine engineers on the Clyde, 
it is of importance that they should know that Mr. Morton is 
actively interested in the working of his patent valve gear. I 
enclose my card. Micro, 

Glasgow, May 16th. 

[The boiler surface is 5400 square feet, not 9900 ft. 
however, is not ours.—Ep. E.] 


8.8, CIRCE, 


The error, 





STRESSES IN STATICALLY UNDETERMINED SYSTEMS, 


Sir,—Certain remarks upon the distribution of the stresses in 
girders with diagonal crosses and verticals in the web, which from 
time to time appear in your columns, especially those on page 211, 
vol. Ixv., and on page 342, vol. Ixv., might lead to the inference 
that writers in THE ENGINEER upon the subject of stresses have 





reer 





May 18, 1888. 


THE ENGINEER. 


401 











ood reason for avoiding the theory of the distribution of stresses 
in these statically undetermined girders, I think there is no such 
reason, as this theory is quite as clear as, for example, the theory 
of continuous girders. However that may be, I will indicate the 
method by which a girder of the design as shown on p. 342 should 
be treated, and, for my convenience, I direct attention to the general 
explanations of this method, given on page 200, vol. lix., and on 
age 399, vol. Ixii, Having done so, I may briefly observe that 
this girder has eight supernumerary bars —namely, b — (2 — 3); 
i being the number of bars and n the number of nodes ; and that 
there would be accordingly equations with eight unknown quanti- 
ties to solve. These would be reduced to four if the girder were 
constructed and loaded symmetrically, Assuming this to be the 
case, and assuming 1, 2, 3, and 4—see Fig. 1—to be the super- 
numerary bars ; 


























J\_¥18-97 
PAB 


assuming, further, the dimensions and loads—acting at the bottom 
chord, according to Fig. 1 and the sectional areas in square inches 
of the bars according to the following table, we can fill in easily the 
other parts of the table :— 








ng ( in.- o5 & tons. 

1 120,/2 

2 12¢,/2 

1204/2 
a 1204/2 - 
120 

6 120 -28°5 

7 120 -88°5 

8 120,/2 88 °54/2 

9 120 -27°5 

10 120 — +38 

ll 120 - -66°0 

12 150,\/2 — | +27°54/2 
13 120 -16°5 

l4 120 - +66°0 

1 120 — -$2°5 

16 120,/2 _ +-16°54/2 
lv 120 =i 5 

18 120 —4/} |) +82°5 

19 120 -4/4| -88°0 
20 12¢,/2 +1 | + 5°54/2 
21 120 15 E a - — |-V/} -- 





}, % Oy o4 are the stresses in the various bars of the statically 
determined system—i.e, the system without the bars 1, 2, 3, 4—from 
a force = 1 acting in each of them, and §$ the stresses in the same 
system from the load. Where a blank is there is no stress, 

The general equations are then as follows :—- 

-mS = +8, moP +8, Emo, 6, + 8, Fm oy o; 
+S, Smo,o,+ uo, $ 
+ $, 3m o,0, + Sy = m oa? 
Sm O90, + FM O,$ 
+ S, 3m on 6, + Sy Sm og 0, + SoS maZ 
+ $y Smo, 0, + Emo, $ 

— mS, +S, 3 mo, 0, + S, = mo, 0, + Sg Em oy oy 

+t Sy Smoe+ 2umo,$ 

$;, Sa, Sy, Sy, are the forces acting in the supernumerary bars, 
to be found by solving the equations ; the values m are given in the 
table, and the sums are made up from the table. The equations 
are then as follows :— 

— 21/2138, = +67°785 S, + 20°0008, 

— 28-284 S,= + 20-0008, +77°516 8, + 20:000S, 
—33°941S,= + 20°000 S. + 80.257 S,+20°000 S,+ 1487-944 
— 33-941 S,= +20°000 S,+99°3968,+ 440°777 

The result is as follows:—S, = — 26°823, S, = — 16°945, 
S,; = — 9°739, S,; = -— 1°845. Using again the table, we find 
the stresses in the other bars by adding to the values $ all values 
oS, which are noted down there, and the diagram of stresses is 
then as follows :— 

If it is desired to obtain for a particular arrangement of the load, 
for example that here assumed, a greater uniformity of the stresses, 
such as occurs when the stresses in the verticals equal half the 
loads on the nodes in the bottom chord, the difference between 
these stresses and those indicated in Fig. 2 has to be made up arti- 
ficially. ; M. aM ENDE, M. Inst. C.E. 

3, Westminster-chambers, May 12th, 1888. 
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RAIL SANDING APPARATUS, 


Sir,—In July, 1885, Mr. Gresham took out patents for improve- 
ments in applying sand or other substances to prevent the slipping 
of driving wheels of locomotive engines, Since then he has 
patented two improvements, the first in August, 1885, and the last 
in April, 1887, and he now states, ‘‘ His last improvement is so very 
satisfactory that there is no necessity to alter it.” 

As I have had considerable practical experience in the working 
of this patent on engines at my station, and as it has given my 
works foreman and myself a lot of trouble in frosty and foggy 





weather to keep it in working order, we set to work to design an 
apparatus that would be less susceptible to the meteorological 
changes, and so far we have been most successful, as our apparatus 
has been at work on an engine running important trains during the 
severe weather last February and March; and although upon 
several occasions the engine returned home with icicles round 
the frame plates, &c., the sanding apparatus has never failed. I 
have now the pleasure of sending you a sketch of it, together with 
one of Mr. Gresham’s, which, no doubt, will interest many of your 
readers, 

You will note, in referring to the sketches, that inGresham’s patent 
(Fig. 1) the ejector is placed near the bottom of the sand pipe, and 
the steam pipe is taken down to the ejector outside the sand box, 
close to the driving wheel. This is an objection, the ejector being 
so low leaves a great length of sand pipe above, and the moisture 
gets into the sand pipe; the fine sand adheres to the moist pipe 
and gradually clogs it, and stops the ejector from working. Another 
drawback is admitting the air close to the sand trap, for in foggy 
or damp weather the moisture is drawn into the sand, and this 
again stops the sand from working. In the sketch, A is the sand 


























box, Bsand Pipe, C sand trap, D air chamber, E hole for removing 
obstructions, F ejector steam pipe from boiler, G ejector, H hole to 
allow sand to drop through after ejector is shut off, I sand pipe to 
wheel, 

If you will now refer to the sketch of my apparatus. You will 
see I take my air pipe direct through the centre of the sand 
box to within lgin. of the bottom of the box. Then the steam pipe 
is taken down the centre of the air pipe, and the ejector is placed 
in the centre of the vertical part of the sand pipe 12in. from bottom 
of sand box, In Fig. 2 A is the sand box, B filling hole, C steam 
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pipe, D ejector, E sand pipe, G air pipe. By this arrangement the 
air is heated by the hot steam pipe, and the sand is xept dry from 
the same cause ; the sand has only a Zin. lift before # gets into the 
vertical sand pipe ; it then falls straight past the ejector, and is 
blown direct under the driving wheel; the ejector being placed 
inside the sand pipe protects it from the frost. The arrangement 
altogether is as simple as it is possible to make it. There is 
nothing to get out of order, and costs very little to fit up or main- 
tain. You will also please note I doaway with the long steam pipe, 
which in Mr. Gresham’s hangs down by the driving wheel, and is in 
the road of cleaners, &c., when in the sheds, besides its unsightly 
appearance. I also use coarse sand, whereas in Gresham’s the 
sharpest grit is riddled out of the sand. 

Locomotive engine builders and superintendents will do well 
to try this arrangement of sanding apparatus before ordering 
Gresham’s. I have no doubt Mr. Gresham will supply the sanding 
apparatus as improved by Bloxham and Jelley, of Leicester, if 
requested. Hay BLOXHAM. 

Leicester, May 5th. 





SINGLE UV, COUPLED LOCOMOTIVES, 


Srr,—As ‘‘Tubal Cain’s Son” takes exception to my statement 
that the tractive power of a L.S.W. express engine per lb. of 
effective a in the cylinder is less than that of the locomo- 
tives employed by most other companies, I should like to show him 
that my statement is accurate. 

For ‘‘T, C. S.’s” benefit, then, I would say that the engines 
I had in mind when making the statement were (1) S.E.R., 
7ft., 19 x 26; (2) Brighton, 6ft. 6in., 18} x 26; (3) L.N.W., 
‘* Dreadnought’s ;” (4) M.S.L., 6ft. 3in., 174 x 26; (5) L and Y., 
6ft., 18 x 26; (6) Midland, 7ft., 19 x 26; (7) Caledonian, 6ft. 6in., 
18 x 26; (8) N.B.R., 6ft. 6in., 18 x 26; (9) G.S.W., 6ft. 8in., 
” x 26; (10) Highland, 6ft. 3in., 18 x 24; (11) N.E., compounds. 

think ‘‘T. C. 8.” will find me correct in the case of each 
of the above classes of engine; and if that is not enough to 
satisfy him, there may be other instances equally to the point. 





He then remarks that a G.N. engine and tender weigh eighty- 
one tons. I spoke of engine without tender, as the size of the 
latter a on the number of miles the locomotive superin- 
tendent desires to run without stopping, and is simply a matter of 
convenience. What I still maintain is that, for their tractive 

ower, an excessive weight is concentrated on the wheel base of 
Mr. Adams’ engines. I believe both the Brighton and Great 
Western companies claim to run on the lowest English coal con- 
sumption, and leave them to tackle their new rival. 

I would remind ‘A. S. B.” that the G.N. road is not level, but 
has several — of rather stiff work, while the S.W. is not 
really bad till far west of Basingstoke. If in any respect the G.N. 
engine is found to contrast unfavourably with the S.W.—and I 
do not for an instant admit that it does--let your correspondents 
remember that “it’s the pace that kills,” and that the G.N. Com- 
pany would not tolerate for a moment the funereal trains which the 
S.W. proudly call “ express.” 

I cannot see any objection to singles for the South-Western, 
notwithstanding your correspondents. If an engine of 92 lb. 
tractive force can do the work satisfactorily, why should not one 
with 97 lb.?, Some of the G.N. engines have cylinders 184 x 28, 
The only difficulty would be adhesion; but as you dealt with 
that —_—— recently, and showed how completely it had now been 
mastered by locomotive engineers, no more need be said about it. 
A real objection has not yet been stated. 

Oriel College, Oxford. W. B. THOMPSON. 

Sir,—In connection with the correspondence now going on in 
your paper, would you give me space for a few facts, which clearly 
show that as the South-Western expresses find the weight of in- 
creasing years growing on them so do they become less nimble. 

(1) In 1848 Southampton Docks were reached in 1 hour 50 
minutes with the old type of engines. It now takes the ‘very fine 
examples of modern locomotive practice” spoken of by ‘‘ Tubal 
Cain’s Son” 2 hours 5 minutes to reach the same place. 
(2) In 1879 Exeter was reached in 4 hours 4 minutes by Mr. 
Beattie. In 1883 4 hours 3 minutes was the time given. Now we 
find 4 hours 12 minutes the quickest. (3) In May, 1874, the best 
up train from Exeter was 10.10 a.m., reaching Waterloo 2.27 p.m. 
Now it is 10.5 and 2.34. (4) May I too remark that the quickest 
train to Basingstoke, 47 miles out, is 1 hour 5 minutes, along a 
nearly level road, with a coupled engine ; while the ‘‘ John Noble” 
expresses, with single engines, easily pass Bedford, 49} miles, 
within the hour, after ascending five miles of 1 in 176 near Elstree, 
and the same near St. Albans. 

Surely the last is an argument in favour of single engines, at 
least as far as Salisbury, to which there is no gradient worse than 
1 in 200 from London, and which should, with a single engine, be 
reached in about 15 or 20 minutes quicker than at present. 


E. B. D. 





STEAM ENGINES FOR LONG RUNS. 

Srr,-—In your article on this subject you say that English high- 
speed engine makers will ‘‘ have to look to their laurels” in the 
face of the thirteen months’ continuous run of a Westinghouse 
engine recently reported from America, during which 233,000,000 
revolutions were made. 

The performance referred to is a striking one, but it may be 
lack of opportunity rather than of capability which prevents 
English makers from showing a record of the same kind. On this 
side of the Atlantic users do not apparentiy want engines to run 
for thirteen months without stopping, and neither users nor 
makers care to incur the expense and inconvenience of such a test 
merely as an experiment. The makers of the American engine 
have been fortunate in their opportunity, but it must not be 
assumed that English makers wil not do as well when occasion 
arises. 

Apart from the striking, but really more striking than difficult, 
condition of absolute continuity in the run, English engines have 
probably undergone more severe tests than that now recorded. 
There must be many Willans engines at work in this country, of 
much larger power pC the American engine, whose revolutions, 
without repairs being required, have far exceeded the number you 
regard as so creditable 

Engines for driving ventilating fans have commonly the best 
chance of getting very long runs, and it may be interesting to give 
some rough figures—they only profess to be approximate—respect- 
ing one Willans central valve engine so pe te It drives the 
ventilating fan of an important colliery not far from Sheffield, and 
is coupled to it direct, avoiding the use of belts and all their 
troubles. The usual indicated horse-power is about 80 or 90, but 
at times, when the speed is increased to give a higher water gauge, 
it is considerably more. The engine is therefore, if your assump- 
tions are correct, from eight to ten times more powerful than the 
American engine. 

As the normal speed per minute is about 280, though increased 
at times to 300 and upwards, and as the stroke is 9in., the usual 
average pressure on each piston is about three tons. 

This engine was fixed*just two years ago, and it has run almost 
continuously day and night, with the exception of a few stops of a 
day or two on such occasions as Christmas or Whitsuntide, and of 
one or two hours—sometimes, not always—on Saturday afternoon 
or Sunday. Thereis no fixed rule about the latter stoppages, and 
the ergine has sometimes been left running for several weeks. It 
is evident that these weeks might just as easily have been months. 

I was recently informed that, after the two years’ use, the brasses 
show scarcely any wear. I was also told that it is a common 
practice to lock up the engine-room and leave the engine unattended 
from about five o'clock in the afternoon to five o'clock the next 
morning. 

It is difficult to see that this record is of less real value because 
the running has not been absolutely continuous. 

It is improbable that this comparatively large engine has made 
in the two years very much fewer than 300,000,000 revolutions, 
involving 600,000,000 changes of bending stress in the crank shaft. 
I trust, therefore, you will see that English makers have in this 
matter little to learn from their rivals. In fact, Mr. Willans is 
well known to have been the pioneer in the development of the 
constant-thrust engine, and his methods were not taken up in 
America until comparatively recently. The actual details of his 
engines are, of course, protected by patents in that country 

There is an even larger Willans’ central valve engine doing simi- 
lar work in New Zealand—colliery ventilation—but unfortu- 
nately the only data sent home are comprised in the statement 
that ‘‘she works like a charm.” Statistically, therefore, ‘‘she” is 
not at present in evidence. 

MarK H. Rosrnson, 

Willans and Robinson, Thames Ditton, May 16th. 





STEEL BOILERS. 


Sir,—Sir Henry Bessemer is in error in stating that to Mr. 
D. Adamson is due the introduction in this country of steel asa 
boiler material. To say nothing of the employment of Shortridge 
and Howell’s homogeneous metal, which was nothing more or less 
than mild steel, and freely used for boiler tubes, I could cite 
several cases where steel was used many years ago; indeed, long 
before Mr. Adamson made a steel boiler. For example, there is a 
steel boiler made in Liverpool about twenty-seven years ago in the 
steam Gondola on Coniston Lake. I fancy Messrs. Forrester, 
of Liverpool, made the boiler, and anyone who has worked with 
the firm could throw light on the matter of the introduction of 
steel boilers, 

Tam sure Mr, Adamson would be the last to claim credit not his 
due, My excuse for writing is that Sir Henry Bessemer’s utter- 
ances at the meeting of the Iron and Steel Institution may convey 
a false impression. SENEX. 

Barrow-in-Furness, May 4th. 


(For continu tion of Letters see page 412.) 
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“ FRONT ELEVATION 


STEVENS; AND MAJOR’S “RELIANCE” 
HYDRAULIC LIFT. 


Two distinct safety gears are used in this lift. The cage is 
usually suspended from three steel wire ropes, each of which is 
capable of doing the work alone. The three ropes are collected in 
a group at the centre of the top of the cage at A, from which peint 
they are led, two down one side, and one down the opposite 
side, to the bottom frame of the cage, beneath which the safety 
gear is arranged. Considering first the two ropes, Fig. 1, each 
is attached to one end of the rocking beam B, to the spindle of 
which is secured the vertical rocking beam C. From the lower 
end of the lever C a chain is carried to a small sheave keyed on a 
cam shaft running from side to side of the cage, and having 
keyed to each end a grippingcam D. A second shaft crosses 
the cage, carrying cams E E, and the two shafts are connected 
by a link F, so that any motion given to one must be communi- 
cated to the other, but in an opposite direction. The second 
cam shaft is controlled by a chain brought from the upper end 
of the lever C. The guides G G on either side of the cage are 
situated between the cams D and E, which ordinarily run clear, 
and they will remain clear till either of the lifting ropes should 
commence to stretch. This would have the effect of lowering 
one end of the beam B, causing a slackening of one of the chains 
leading from C to the cam shafts, and a tightening of the other 
chain. But the tightening of either chain must give some move- 
ment either to the cam shaft D or to E, and whichever receives 
the motion will communicate it to the other through the link F, 
causing the four cams to revolve simultaneously till they grasp 
the guides G G; and after contact is once made, the serrated 
edge of the cams will cause them to roll into still firmer grip 
under the action of the weight of the cage and the contained 
load. It is obvious that the sudden fracture of either rope 
would produce a like result. 

The special points in this gear are, first, that the entire weight 
of the cage and load is available for starting the gear into action ; 
secondly, a stretching rope will operate the gear, and give warn- 
ing before actual fracture; thirdly, the breakage of one rope 
cannot throw any additional strain upon the other rope until the 
beam B has first been pulled over toa nearly vertical position, and 
long before this the safety gear must be in operation; fourthly, 
the gear is beneath the cage, and cannot be impeded by rubbish 
collecting on the cage top ; and lastly, it is found in practice that 
continued variations in the strains of the opposing ropes keep 
the gear sufficiently in motion to prevent setting fast, while not 
sufficient to cause actual gripping. Adjustments H H are pro- 
vided for taking up irregular stretching of either rope. If the 
gear operates by the failure of either rope, the cage is free to be 
drawn upwards by the remaining ropes, the cams rolling out 
enough to clear in this direction, but would resume their grip 
upon any attempt at descent. 
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SIDE ELEVATION OF SINCLE 20PE CEAR 


Turning now to the other side of the cage, Fig. 2, the third 
rope is here led down and secured to the end of a single lever I, 
which it pulls up tightly against a stop in the frame. The 


short spindle which carries I has keyed to its other end a single | 
vertical lever K, from which is conveyed in one direction a chain | 


to a sheave on cam shaft D, and in the other direction a strong 
tensional spring L to an anchorage on the frame. The spring 
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assuming the almust inconceivable case of the three ropes 


breaking exactly simultaneously, the spring Lis in as gooda 


position for actuating the grips as in any of the older spring 
gears. But ropes do not break simultaneously ; when they 
appear to do so, it is almost invariably the case that they were 


| so secured, that fracture of one throws additional strain upon the 


others, which, probably equally worn, immediately give way. As 


L is made just so strong as will allow the empty cage to travel | already pointed out, this cannot occur with the gear under 
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PLAN OF CEAR BENEATH CAGE 


without dancing, and the tension of the single rope is then 
adjusted till it is just sufficient to hold the spring distended, 
and put a slight pressure on to the stop for lever I. Under 
these conditions, any stretching of the rope will reduce its.ten- 
sion, and the spring L becoming the stronger, will pull back the 
lever K, tightening the cam shaft chain with results as before. 
Here also a broken rope causes the gear to operate. Again, 


© 


| side, and two for balancing upon the other. 





notice. Occasionally a hand lever is added for throwing on the 


| gear from the interior of the cage, as a means of additional 


control, should the valve gear for any reason fail. Descent 
would be absolutely prevented, while a powerful brake would be 
available against ascent. A light spring M, Fig. 4, is employed 
to prevent the cams going into gear by vibration only. 

The number of lifting ropes may be multiplied to any reason- 
able extent, and the failure of any of them made effective by 
means of compensating levers. One lift now in course of 
erection has five ropes; three for lifting carried down on one 
The stretching or 
fracture of any rope of the five would lock up both the cage and 
balance weight. This apparatus is being applied by the manu- 
facturers to belt-driven lifts, as well as to hydraulic machines. 

In connection with the hydraulic lifts, actuating cylinders 
upon the Armstrong principle are used; but with varying 
multiplication from two to ten, according to the special con- 
ditions of the site and space available. These cylinders are 
placed either vertically or horizontally with equally satisfactory 
results, and the pressures already in use range from 25 lb. to 
750 lb.; the system is therefore extremely adaptable. Since 
the introduction of this lift, we understand that many have 
been ordered, and several are already at work. The lift is 
made by Messrs. Archibald Smith and Stevens, Leicester- 
square. 








ENGINEERING STUDENTS’ CLUB,—At a meeting of this Club, held 
at the Mechanics’ Institute, Gateshead-on-Tyne, on Friday, May 
llth, Mr. Matthews read a paper entitled ‘Sugar Machinery.” 
Dividing his subjects into the four headings :—(1) Extracting the 
juice from the cane, (2) purifying, (3) driving off the water, 
(4) curing, the lecturer gave a full description, not only of the 
machinery employed in each process, but also of the process itself. 
It was mentioned that rum was made from the scum and sediment 
derived during the process of clarifying. The sugar is filtered 
through charcoal, which not only frees it from foreign bodies but 
also from chemical impurities; the charcoal after use re- 
quires to be reburnt in a charcoal furnace, and is then again fit 
for use, In this way, charcoal has been known to last for fifty years. 
Mr. Matthews having had considerable experience in the planta- 
tions in Mauritius, described principally the machinery and process 
of manufacture employed in that country, but they do not greatly 
vary from those employed elsewhere, 









































May 18, 1888. 


THE ENGINEER. 


403 











THE GRIFFIN GAS ENGINE 


MESSRS, DICK, KERR AND COMPANY, LONDON, ENGINEERS, 
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THE GRIFFIN GAS ENGINE. 





THE number of gas engines which now legitimately claim 
public recognition on the grounds of their high efficiency and 
satisfactory working is sufficient to show that although the 
steam engine is not “on its last legs” for most purposes where 
much power is required, it certainly has a most successful rival 
in the gas engine for the very numerous town requirements for 


small powers; and it is not at all improbable that the gas | 


engine or the petroleum spirit vapour engines using gas for fuel 
may at an early day entirely supplant the small power steam 
engine as used in the very various industrial establishments of 
modern towns. 

The gas engine we illustrate by the engravings above and on 
page 404 is made under Griffin’s patent by Messrs. Dick, Kerr, 
and Company, of London. It is made in three forms—the 
horizontal, as shown at Figs. 1, 2, 3, 4, and 5; and in the verti- 
cal form, both as a double and as a single-cylinder engine. The 
engravings we give are of the 8-horse power horizontal engine, 
and are sufficiently clear to be readily understood. The engine 
is of the three cycle type, that is to say, of the type which has a 
separate scavenging revolution; but the engine is double act- 
ing, so that as far as concerns the rotation of the crank 


il 
| 
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pH 


shaft, the effect is the same as though it received an im- 
| pulse at every revolution and a-half. 
| Fig. 5 is a perspective view on the valve gear side. Fig. 1 
is an elevation partly in section, and showing the relative 





In our engravings, | f i 
| does not move the gas valve, or it may strike one of the steps, 
| and admit a smaller supply, thus giving an automatic adjust- 


positions of gas admission valve and governor, igniting valve, | 
| the cam shaft T and apparatus for working the igniting valve | 


excentric, and the gas and air inlet and the exhaust valve levers L. 


| L at the gas admission end, and L! at the exhaust end. The 


These cams K, Fig. 1, and levers are further shown by the end | 
view, Fig. 2, the cams being marked C, and the levers marked | 


| precise form of these parts is shown at Figs. 5 and 6, p. 404, | 
| from which it will be seen that the lower end of the gas admis- | 


sion valve spindle, which is kept down by a spring, is lifted by 
| the end of the lever L which carries the roller which runs upon 


thecam C. It will be seen that the two mixed gas and air admis- | 


| sion valves, J and J!, and igniting valves A, are on the one side | 


| of the cylinder D, and the two exhaust valves in P and P! are on 
| the other side. All are seen in the plan, Fig. 3, which shows the 


| section. In Fig. 4 are shown a section of the cylinder, with the 
| relative positions of the gas admission valve, the gas admission 
| cock Q, the governor, and the cut-off gear. If the governor 


falls it lifts the rod U and thereby causes the bell crank N N? 


li ee Tv io 2 i oe | cylinder 9in. diameter and l4in. stroke. D the 
| cylinder and exhaust passages Y and valve box, partly in | cycle class of gas engines, but its special feature is that it is made 
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to pull the piece I inwards towards thecylinder. It then misses 
the stepped piece E at the end of the gas valve spindle, and thus 


ment of the gas supply. Concerning the exhaust valves, which 
are not shown in either of the engravings, we may say that they 
are of the same form as the gas and sir valve B seen in Figs. 1 
and 5. Further description of the engine is unnecessary, as the 
following very favourable report on experiments by Professor 
A. B. Kennedy, M.LC.E., deals at length with the engine in its 
several forms. In his report Professor Kennedy says :— 

‘In accordance with your instructions, I have made several 
visits to your works at Kilmarnock, and there carried out complete 
tests of several of the different types of Griffin’s patent gas engines 
which you construct. I have pleasure in giving you the following 
report on the results of my experiments. , 

“ Hight-horse power double-acting gas engine.—The largest engine 
which I tested was of 8-horse power nominal, having a horizontal 
It belongs to the three- 


double acting, with cylinder closed at both ends and piston 
arranged with a rod asin an ordinary steam engine, from which, 
indeed, it differs very little in external appearance, except that the 
cylinder is proportionately very long to make room for a piston of 
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Fig. 5 


a length somewhat greater than the stroke. The two admission 
valves, one for each end, are on one side of the cylinder, and are 
made with the Griffin patent ignition, while the two exhaust valves 
are on the opposite side of the cylinder. The cylinder is water- 
jacketted throughout.. The cycle of operations is as follows: The 
burnt gases from the last explosion having been discharged, the 
piston on going forward draws in a scavenger charge of air, and 
on the return stroke the exhaust valve is opened so that this charge 
may be swept out. The piston then goes forward again, and this 
time draws in combustible mixture, which, on the second return 
stroke, is compressed in the usual way. These two strokes may be 
called pumping strokes. The small amount of work done on them 
is of course negative, i.¢., it is work done by the engine on the gas, 
not on the engine by the gas. It may be taken as more or less 
corresponding to the work of a feed pump in an ordinary engine. 
The ignition occurs at the beginning of the third stroke of the 
cycle, which is the proper working stroke, and the burnt gases are 
expelled on the return of this stroke. There is thus one working 
stroke at each end of the cylinder for each three revolutions of the 
engine, so that, with full load, there are two explosions for every 
three revolutions. The governor acts by totally cutting off the 
supply of gas, as in the Otto engine, so as to cause one or more 
explosions to be missed. It is a very important and valuable 
feature of the Griffin engine, however, that it can be worked with- 
out missing any explosions at any load above half its full resistance, 
by simply throttling the cock between the meter and the engine. 
This corresponds, of course, to greatly increased steadiness as 
compared with light running under the continued action of the 
governor. The principal quantities which I measured during the 
experiments were indicated horse-power, brake horse-power, and 
gas consumption. The quantity of heat rejected in the jacket 
water was also measured, and in some cases the electrical horse- 
power. 

**(1) Indicated horse-power.—For measuring this, I used two 
Crosby indicators, one at each end of the cylinder, each standing 
on a short vertical pipe of sufficient bore. 45 springs were used, 
and gave what I believe to be quite trustworthy cards. As it was 
obvious that the work on what I have called the pumping strokes 
was quite measurable, although it could not be measured on these 
cards, I took several sets of cards with 4 springs—ferrules being 
placed on the piston-rods of the indicators to prevent injury—which 
gave very interesting information as to the action of the engine on 
these strokes. The diameter and stroke of the cylinder were 
checked, and found to be right. The speed was obtained from a 
counter, driven from the lay shaft, and put into and out of gear at 
the beginning and end of each experiment. 

**(2) Brake horse-power.—Each of the fly-wheels was fitted with a 
strap brake—of wooden blocks—having a weight at one end and a 
spring balance at the other, and passing over the semi-circum- 
ference of the wheel. These two brakes worked very steadily, the 
spring-balance pull varying very little. The only lubricant used 
was a little tallow, the brakes running practically dry. The spring 
balances, as well as the weights, were verified after the experi- 
ments. The spring balances were read, in most cases, every five 
minutes throughout the trials. 

**(3) Gas measurement.—The gas—not including that used for 
ignition—was measured through a new eighty-light meter, by 
Alder and Mackay, of Edinburgh, having a dial 6in. diameter per 
5 cubic feet of gas, so that fractions of a cubic foot could have been 
read, if necessary, with the greatest ease. I have a certificate of 
the accuracy of this meter, dated 20th December, 1887, from Mr. 
Malcom Bumrey, of the Edinburgh district gas meters inspectors’ 
office. 

**(4) Jacket water.—This was measured through a—new—Kennedy 
water meter, fed dircct from the main. The temperatures, in and 
out, were taken in general every five minutes, 

**(5) Experiments made.—I made four principal experiments on 
the 8-horse power engine. The first two, of two hours each, form 
really one continuous four hours’ run, driving the two brakes. In 
the first the speed was somewhat the greater, in the second the 
weights on the brakes were the greater. Between the two was an 
interval of ten minutes, while the brake weights were being altered, 
&c. The engine was running under full load all the time, however. 
The two periods give practically identical results as to economy, 
and for all the calculations given in the appendix to this report, I 
have taken, as data, the mean figures for the four hours. On the 
same day I made an experiment lasting for one hour, driving a 
dynamo. This was also practically a full-power experiment. I 
made also a short experiment—thirty minutes—on the same engine, 
driving one brake only—that is, working against half its full resist- 
ance—at full speed, but so much throttled that there were no 
governor misses. I have also made a number of experiments on the 
governing qualities of the engine, and on other points, the results 
of which are given below. 

(To be continued.) 








THE AMALGAMATED SOCIETY OF ENGINEERS. 


THE annual report of the Amalgamated Society of Engineers is 
this year rather later than usual in making its appearance, which 
is probably due to the ordinary arrangements having necessarily 
been somewhat interfered with by the recent change in the general 
secretaryship. The report is, however, issued in all its customary | 





| “co-operation,” which was read to every new member, that by it 


completeness, and forms a volume of upwards of 400 pages, with 
tabulated information respecting the membership and financial 
position of the numerous sen of this, one of the most im- 
rtant trades union organisations in the country. The report 
just issued is the thirty-seventh annual record of the Society’s 
operations, and Mr. Robert Austin, the new general secretary, in 
his introductory remarks, summarises the present position of the 
organisation. Although he is not able to show such good results 
as were anticipated from the Society's labours for the past twelve 
months, he regards them as fairly satisfactory, when the heavy 
costs of the Bolton and other strikes in various parts of the country 
during the past year are taken into consideration, The income 
from all sources during 1887 amounted to £231,765 1s. 7d., whilst 
the expenditure was £218,325 9s.10}d. A saving of £13,441 11s. 87d. | 
was thus effected, which, added to the balance at the end of 1886, 
£111,678 16s. 1?d., formed a total sum of £125,120 7s. 104d., with 
which to begin the present year. This satisfactory balance was 
equal to £2 8s. 3d. per member, and it is hoped that this might 
soon be raised to £3, which would enable the contributions to be 
reduced to the normal figure. Whilst the increase in the funds was a 
matter for congratulation, as much could not be said with regard to | 
the present given number of members, as although three new 
branches had been opened during the year at Newcastle, Gates- 
head, and Greenwich, whilst two in the United States were closed, | 
the gain being thus one only, the returns of membership as shown | 
in the yearly reports from branches, indicated a decrease of 150 
during the year. This, however, was more apparent than real ; 
the year 1887 was commenced with 52,019 members, during the | 
year 3097 were admitted, which made a total of 55,116. Against | 
these there were 2298 members excluded and 668 died, being a loss 
of 2966, which if deducted from 55,116 left 52,150, or an increase 
of at least 131 members for the year; this was explained by the 
fact that there were between 300 and 400 members on travel who 
had not been reckoned in by a great number of branches, hence 
the apparent decline. They did not deem it necessary to enter 
into comparisons of the income of 1887, as compared with that of 
1886, owing to the different rates of contributions; they were, 
however, gratified to state that the amount owing for arrears in 
1887 was less by 7d. per member than in 1886, the average being | 
now 6s. Jd. per member, and the total amount £15,617 18s, 103d. 
Turning to the expenditure for 1887, in comparison with that of 
1886, it is stated that no reliable data could be given on which to 
compare the two years, for whilst the former one was a year of 
bad trade and strikes against reductions in wages, 1887 was a 
better one for trade, and strikes for restoration of wages, notably 
at Bolton and Blackburn. It was a pleasing feature, however, 
that the expenditure for donation in 1887 was less by £6002, whilst 
that for sick benefit was £676 more than in 1886; accident allow- | 
ances were £400 increase; funerals cost £140 more, but grants 
from the Benevolent Fund were £807 less. The greatest increase 
was that for superannuation benefit, which was £2212 over preced- 
ing year, the expenditure for 1887 having been £36,163. To | 
support this lds. 10jd. per member was required annually, 


which was 12s, 3%d. per member more than twenty years | 
| 
| 


ago. Mr. Austin, dealing specially with the superannuation 
benefit, suggests several reasons for the increased expenditure 
above referred to. The first is that ‘‘the members are growing | 
older and live longer on an average than they did twenty years 

ago ; besides, an additional shilling per week has been added to | 
the benefit to those who do not claim its provisions before having | 
attained forty years’ membership.” A second reason is that there ‘‘is 

another powerful factor which is now so prevalent in our Government 

workshops, railway corapanies, municipal Corporations, and nearly 

every large establishment throughout the United Kingdom, where | 
they have a standing order that no man is to be engaged if over 
forty years of age.” Mr. Austin urges the members to think of 
this, and ask themselves ‘‘ what is to be the result of men being 
debarred from working at their trade when they are generally | 
acknowledged to be in the prime of life?” They believed there 
was a remedy for this state of things which they had within their 
own power to accomplish, and it was contained in the word 


they might ‘‘be enabled to enjoy a fair portion of the fruits of 
their labours.” They had created large fortunes for others, and was 
it not time they began to create something for themselves? They 
thought it was, and they hoped soon to have many mere of the | 
same opinion, Heavy, however, as the cost of superannuation 
allowance was at present—and this, we may add, is a matter which 
has been a special source of anxiety in the annual report for years 
past—Mr. Austin is inclined to believe that it will work out its own 
redemption in time by the alterations which were made in the 
rules at a delegate meeting in 1885. This he endeavours to show 
first, by stating that twenty years ago the average duration of their 
members’ lives was thirty-nine years, whilst it was now forty-eight ; 
such being the fact, and guided by the law of average, no member 
could claim superannuation until he was fifty-five years of age, 
which was seven years beyond his probable life, and the member 
must contribute twenty-five years before he had a claim for 7s. per | 
week, Theyshould therefore have a little patience and see what a 

few years might bring about, as it was yet too soon to 

feel the full effects of the alterations they had made. The general 


secretary next proceeds to quote the usual Board of Trade statistics | 
as to exports of engineering work and machinery, which have been | 
published in previous reports, to meet the charge that trade unions 
had driven trade from this country, but which are now mainly 


| in the street against those inside the works. 


———— 
——— 
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given to show which are the countries that are our best friends 
from an industrial point of view. The address closes with an im- 
portant memorandum with regard to the eight hours movement, 
which it will be interesting to quote in full :-—‘‘Several inquiries 
having,” Mr. Austin says, ‘‘ been made by members and branches 
why the Council had not issued schedules for the purpose of taking 
the votes and opinions of our members on the question of reducing 
the hours of labour to eight per day, the Council gave the matter 
its best consideration; and whilst fully convinced that eight hours 
is quite long enough to work, it was of opinion that the time was 
not opportune to begin an agitation for a reduction in the hours of 
labour at a time when we were seeking an advance or restoration 
of wages in many parts of the United Kingdom; and the Council, 
on this ground, and other reasons as well, declined to issue voting 
papers on this matter; at the same time wishing for district com- 
mittees to assist that body in abolishing systematic overtime, now 
so prevalent in many districts. If this was dispensed with, and by 
each four men ceasing to work a quarter day extra, it would give 
employment to another man, and when this has been accomplished, 
then will be the time to go in for the eight-hours day system. It 
is a well-known fact that extra payment for overtime is no deter- 
rent to its practice, for the employers know they can use the men 
Another reason why 
the votes have not been taken, and the opinions of our members 
sought, is, that we are averse to Government intervention with 
adult male labour as to the number of hours we shall work each 
day; and as we obtained tbe nine hours per day without the aid of 
Government, we think that we can obtain the eight hours when 
the proper time arrives. Until then let us use all the means at our 
command to abolish overtime, and every member become a mis- 
sionary, as it were, amongst the non-society men, and show them 
that by the principles of unionism we can work out our own redemp- 
tion; and never let us rest satisfied until we have secured every 
eligible workman as a member, and then by one great united effort 
accomplish what is now so much needed, namely, a reduction of 
the working hours, and thus find employment for all those who are 
wishful for it in all parts of the world.” 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—William H. Gulliver, statf 
engineer, to the Orlando; Albert E. L. Westaway, engineer, to 
the Orlando; William H. Hinchcliff, John A. Hibbard, and Thomas 
W. Christian, and W. S. Frowd, additional, assistant-engineers, to 
the Orlando, to date May 24th. 


City AND GUILDs oF LonbDon INsTITUTE--TECHNICAL COLLEGE, 
Finspury.—The annual Students’ Conversazione will be held on 
Friday, May 25th, 1888, commencing at 7 p.m. A lecture will be 
delivered by Professor 8S. P. Thomson on ‘ Polarisation of Light ;” 
and one by Professor J. Perry on “ Magnifying Springs.” 
concert will be given during the evening. There will also be an 
exhibition of drawings, apparatus, Kc. &c, 


TRAIN LIGHTING IN GERMANY.—A correspondent, referring to 
the paragraph on this subject which appeared on page 389 of our 
last impression, calls attention to some inaccuracy in the figures 
given by Herr Voigt. It appears that oil gas costs in Great Britain 
from 5s. to 9s. per 1000 cubic feet. Following the paper recently 
read before the Institution of Civil Engineers on ‘‘ Vil Gas and its 
Uses,” by Mr. Ayres, we may take 7s. 6d. per 1000 cubic feet as 
the average cost. With a consumption of 0°75 of a cubic foot of 
the gas per hour per burner, the cost is at this price only 009d. 

r iight per hour, or less than one-tenth of one penny. Herr 

yoigt was, moreover, so very far from the truth in his statement 
as to cost of plant, that his comparison of the cost of yas light and 


| electric light must be regarded as altogether innocent of that im- 


partiality which should characterise such figures. He gave the 
cost of plant for supplying 150 railway carriages with gas as £2500, 
while, as a matter of fact, it is only £750. Among the ‘‘advan- 
tages” of electric lighting adduced was the immunity from risk of 
explosion and fire in case of collision. But although many carriages 
fitted with oil gas have been in collision, not a single explosion has 
ever occurred, and may be regarded as impossible. The new 
carriages’ of the Hoylake Railway are lighted with gas, which is 
manufactured by the railway company at its gasworks, recently 
erected at the Dock Station by the Pintsch’s Patent Lighting Com- 
pany of London, The gas for supplying the lamps is carried under 
the carriages in cylinders, and timid people have often wondered 
what would be the fate of these gas cylinders in the event of a 
collision, The two trains which were in collision on the 7th Feb- 


| ruary, it will be remembered, consisted of seven carriages of the 


Mersey Tunnel Railway and six carriages of the Hoylake Railway 
Company ; both these trains were fitted with Pintsch’s gas appa- 
ratus, and the gas in the Mersey train was alight at the time of 
the collision. The gas cylinders of the smashed coaches were taken 
from the débris and tested to a pressure of 150 1b. per square inch, 
and they were found to be entirely uninjured beyond a few severe 
dents. The gas fittings of the remaining portion of both trains 
had not suffered in the least through the collision, and, with the 
— of those in the smashed carriages, not a single lamp glass 
was broken in either train. As to the risk of a breakdown at the 
gasworks, there certainly appears to be less cause for apprehending 
this than a hitch in an ordinary town gas supply or an electric 
lighting plant, in favour of which Herr Voigt so stretches his figures, 
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RAILWAY MATTERS. 
Tue Rotherham and Bawtry Railway Abandonment Bill 


passed Committee in the House of Commons without opposition on 
the 15th. 


Ir is expected that the Transcaspian Railway, which 
has now been constructed as far as Katta Kurgan, will be completed 
to Sumarkand by the 27th inst., and will be then formally opened. 


Mr. Joun Norton Martin, J.P., trattic manager of 
the South-Eastern Railway system of South Australia, died on 
March 16th at the age of fifty-three. Mr. Martin went to South 
‘Australia in 1848, and joined the Government service in 1871. 


Tur new line from Ilkley to Bolton Abbey Station was 
opened on Wednesday for trattic, having been inspected last week by 
Major Marindin, of the Board of Trade, It is expected that the 
remainder of the line—from Bolton to Skipton—will be completed 
by July. 

Tue Scarborough, Bridlington, and West Riding Junc- 
tion Railway Bill passed Committee in the House of Commons on 
the 15th inst. without opposition. The Bill empowers the construc- 
tion of a short line to join the Scarborough and Hull branch of the 
North-Eastern Railway. 


Tne French War-office includes among the new defen- 
sive measures contemplated a system of narrow-gauge railways to 
connect five of the six forts round Belfort. The roadways of these 
lines are to be sunk sufficiently below the surface to protect the 
trains from an enemy’s fire, 


Tue first line of railway in what is called the Holy 
Land, which is to be constructed by a Belgian company under a 
concession from the Sultan, will run from Jerusalem to Jaffa. 
It is reported that sleepers, telegraph wire, and rolling stock have 
already arrived. The notions of this land will not be the same 
with our children as with us, 


Trenpers have been accepted by the Melbourne Railway 
Commissioners for the construction of two additional lines of rail- 
way, viz, the Outer Circle Railway, 10} miles in length, running 
through the northern suburbs of Melbourne, to cost £125,016; and 
a branch line from Terang to Mortlake, in the western district, 12 
miles in length, at a cost of £31,316. 


Tue course to be followed by the proposed Siberian 
Railway has now been finally mapped out. The line, when com- 
»vleted, will run from Tomsk in the west to Vladivostok on the 
Pacitic coast, and connect the following intermediate places :— 
Marjinsk, Atchinsk, Krasnojarsk, Nijni Oudinsk, Irkutsk, Posolskoi, 
Verkne Oudinsk, Chita, Nertchinsk, Sretensk, Grafskiport, and 
Nikolskoi, 

Ar the Presentment Sessions for the barony of Irraghti- 
connor, held at Listowel, the Listowel and Ballybunnion Railway 
Bill, now pending in Parliament, with the resolution relating thereto 
by the Grand Jury at the last assizes, came on for consideration. 
After much discussion, the sessions refused by thirteen votes to 
four to adopt the resolution of the Grand Jury, which authorised 
a baronial guarantee, upon half the estimated cost, for an exten- 
sion of the Lartigue railway to Tarbert, under certain conditions, 


Asovut 200 drivers, firemen, and other railway employés 
connected with the Manchester, Sheffield, and Lincolnshire locomo- 
tive works at Mexborough, met there on Monday to make a presenta- 
tion to Mr. Henry Spencer, night foreman at the plant works, who is 
retiring after twenty-four years’ service. Mr. John Horsley, 
manager of the plant works, stated that when he and Mr. Spencer 
began at the establishment in 1864 the company kad only about 
thirty engines; now they had over 100. Then they only ran west 
to Barnsley and Penistone junction, and east to Keadby; now they 
went to Manchester, Liverpool, Chester, and Southport, on the one 
hand, and eastwards to Grimsby and Cleethorpes, 


A return has been published of accidents and casual- 
ties as reported to the Board of Trade by the several railway 
companies in the United Kingdom for last year. There were 33 
persons killed and 647 injured, as against 12 killed and 696 injured 
in 1886. There were 31 collisions between passenger trains, by 
which 25 persons were killed, and 244 passengers and 14 servants 
were injured, and 42 collisions between passenger trains and goods 
and mineral trains, by which one servant was killed, and 6 cattle- 
drivers and 24 servants were injured. Two cases are mentioned of 
trains coming in contact with projections, 58 cases of trains leaving 
the line, two cases of trains travelling in the wrong direction, 23 
cases of trains running into stations or sidings at too high a speed, 
and 116 instances of trains running over cattle or other obstructions. 


Tue following bridge accidents are reported by the 
American Engineering Newsin one week. An iron bridge at Shel- 
don, Vt., built by the Berlin Iron Bridge Co., was washed away 
March 29, At Brooklyn, N.Y., the bridge over the Gowanus canal 
at Third-street, has been damaged by the giving way of one of the 
abutments, At Waterville, O., the iron bridge which is built over 
the Maumee river gave way, March 30, and fell into the river, 
owing to the failure of the supports. In Georgia, four county 
bridges have been washed away in Harris Co.; two bridges on the 
Western and Atlantic Railroad, and one on the Georgia Pacific 
Railway. At Fort Gaines, Ga., a pier of the Chattahoochee wagon 
bridge was washed out and one span fellintothe river. In Michigan 
it is reported that sixty bridges in Ham track, Grossy Point and 
Warrene townships have been washed away. A broken car wheel 
on a copper train on the Duluth, South Shore and Atlantic Railway, 
derailed several cars on the Rock River bridge (trestle !), seven cars 
fell over on to the ice and the trestle was wrecked. An engine and 
several flat cars on the Taylor, Bastrop and Houston Railway went 
through a small bridge near Bastrop, Tex. Newspaper accounts 
state that ‘‘the cause of the wreck was a dangerous swing in the 
track of the bridge, which threw the engine off, crushing through 
the bridge and completely wrecking it. The place had been 
reported unsafe a number of times.” 


Art the invitation of the proprietors of the Wolver- 
ton and Stony Stratford District Light Railway Company, a 
large number of members of the Civil and Mechanical Engineers’ 
Society proceeded on Saturday to Wolverton, to inspect the 
steam tramway between that place and Stony Stratford. This 
line has been constructed by Messrs. Wilkinson and Co., who are 
promoting similar means of communication in other directions. 
At Wolverton the carriage works of the North-Western Rail- 
way employ a considerable number of hands, and this tram- 
way enables a large proportion of them to live in outlying districts. 
The total length of the line is about fourand a-half miles, anextension 
having been made from Stony Stratford to Deanshanger. The 
largest cars are constructed to accommodate 120 passengers. Two 
of the engines used are of the newest design, by Messrs. T. Green 
and Sons, Leeds, After the inspection, Mr. R. E. Middleton, 
president of the Civil and Mechanical Engineers’ Society, presided 
at a luncheon, and said that the regulations of the Board of Trade 
with regard to railways were so oppressive that it was impossible 
to make branches at a cheap rate, and they must look to these 
tramways as a means of cheap transit. Mr. Sellon Stephen, engi- 
heer to the company, mentioned that at Wolverton there was a 
population of about 3000, and at Stony Stratford 2500, and as an 
illustration of the fact that increased facilities of communication 
created increased traffic, said that formerly the mode of transit was 
by an omnibus at a charge of 6d. per head, the fare now being 
2d., with a ogee cheap rate for workmen’s tickets. The average 
takings of the omnibus was between £2 and £3 per week, but 
they now took £45 per week for passengers alone, They had 
only two months’ experience of the goods traffic, and in that period 
they had carried 896 tons, 





NOTES AND MEMORANDA. 
M. H. Faye recently read a paper before the Paris 


Academy of Sciences, in which he proposed extensive meteoro- 
logical uses for the Eiffel’s Tower of 1000ft. in height, now being 
erected in Paris, 


At a recent meeting of the Paris Academy of Sciences, 
a paper was read ‘‘ On the Theory of the Figure of the Earth,” by 
M. Maurice Lévy. ‘The point here mainly discussed is the difficulty 
of establishing a satisfactory agreement between the theory of 
fluidity and that of pr ion in co tion with Clairaut’s dif 
ferential equation and the subsequent researches of Lipschitz 
inserted in vol. Ixii. of the ‘‘ Journal de Crelle.” 


In London 2574 births and 1360 deaths were registered 
during the week. Allowing for increase of population, the births 
were 226 and the deaths 249 below the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had declined in the four preceding 
weeks from 20°6 to 17°4, further fell last week to 16°6, and was 
“ag than in any previous week since the beginning of October 
ast. 


Tue area of the Colony of Queensland, according to 
the latest computation, is 668,497 square miles, of which the 
Northern division contains 255,406 square miles, the Central 
division 223,341 square miles, and the Southern division 189,750 
square miles, The population in these divisions was as follows :— 
Northern division, 52,339—0°24 per square mile ; Central, 38,521 
—0'17 per square mile ; Southern, 221,693—1°'16 per square mile. 
The average density of the population of the whole Colony is only 
0°478 per square mile, 





AccorDING to a method for the removal of sugar from 
molasses by means of lime, by M. Lefranc, the molasses is diluted 
to a strength of 5—10 per cent. of sugar mixed with milk of lime 
and lime powder, then filtered, and the clear solution heated. The 
gelatinous saccharite which separates is mixed with more lime 
filtered off and treated in the usual manner, whilst the 3 per cent. 
of sugar remaining in the filtrate is also extracted as calcium sac- 
charate by a complicated process. The Journal of the Society of 
Chemical Industry says filtration before heating is an important 
factor in the operation, as otherwise the excess of lime acts destruc- 
tively on the sugar. 


At arecent meeting of the Paris Academy of Sciences 
a paper was read ‘‘On a New System of Telephonic Communication 
between Trains in Motion and the Neighbouring Stations,” by 
M. P. Germain. A series of electric measurements effected on rails 
from the standpoint of their resistance, insulation, and diffusive 
electric power, has satisfied the author that the two metallic parts 
of the same line connected together constitute an excellent con- 
ductor, provided the circuit and pile be insulated from earth. He 
has established curves of resistance for the rails according to the 
variations caused by the temperature and by the humid condition 
of the ballast. A new line shows less resistance than an old, owing 
to the oxidation of the points and the slow transformation brought 
about in the molecules of steel under the influence of vibration. 
By setting up the necessary apparatus in the stations and in the 
guard’s van, telephonic correspondence may be carried on in both 
directions ; but the details of the process are for the present with- 
held. 


Art the last meeting of the Physical Society a paper 
was read ‘‘On a Simple Apparatus for the Measurement of the 
Coefficient of Expansion by Heat,” by Professor W. E. Ayrton, 
F.R.S., and Professor J. Perry, F.R.S. The apparatus consists of 
a metal tube within which the wire or rod, whose coefficient is to 
be determined, is placed. One end of the wire is rigidly attached 
to one end of the tube, and the other end connected to an Ayrton 
and Perry magnifying spring, a pointer attached to which indicates 
the change of length due to alteration of temperature. Steam or 
water may be passed through the tube, the temperature of the wire 
being shown onathermometer. The arrangement is very sensitive, 
and with a pointer about 20c.m. long the motion is magnified about 
1000 times. A magnifying spring attached to an aneroid was also 
shown, and its great sensibility demonstrated. A combination of a 
spring of large diameter and pitch, with one of small diameter and 
pitch was exhibited. By such a combination small rotations can be 
immensely magnified. The great features of the patent spring as 
a magnifier are the entire absence of friction and backlash, and 
the large range of proportionality. 


Iv the vast majority of cases where lead pipes are used 
for domestic water supply, no injurious results follow, but in some 
few cases highly dangerous lead poisoning has been experienced, 
When lead is alternately in contact with air and water, it is rapidly 
attacked, and the water becomes impregnated. This solvent action 
is doubtless due to the oxygen of the air; but when the lead is 
always in contact with water only, whether under pressure or not, 
the presence or absence of dissolved oxygen appears to have no 
effect on the amount of lead dissolved. Some experiments on the 
subject have been described in the Journal of the Chemical Society 
by Herr E. Reichardt. He examined two different water supplies 
which caused lead poisoning where lead service pipes were 
employed, and compared these with several other waters which did 
not take up lead under similar conditions. The contaminated 
waters were found to contain free carbonic anhydride, that is, more 
than was required to form bicarbonates with the bases present as 
carbonates, and when this free anhydride was expelled, as by 
boiling, or neutralised, the water no longer acted on lead. The 
uncontaminated waters did not contain this excess of anhydride, 
but on adding excess of the anhydride, the waters became capable 
of dissolving lead. 


Some interesting observations relative to the carbon 
filaments of incandescent lamps have recently been made. In 
testing chemically certain filaments said to be of a material other 
than carbon, Mr. Desmond G. Fitz-Gerald boiled them in strong 
sulphuric acid, with the view, if carbon were present, of obtaining 
carbonic oxide and sulphurous acid according to the reaction 
H,S0O,+ C = CO + H,SO;. Nosuch reaction occurred; the fila- 
ments in question remaining unaltered. Before committing him- 
self, however, to the conclusion that no carbon was present, the 
experimenter took the precaution of repeating the experiment 
with filaments known to be of carbon. These filaments also 
remained unaltered after prolonged boiling inthe acid. This result 
justifies the conclusion that the carbon of the lamp filaments, 
unlike ordinary carbon, is not acted upon by sulphuric acid at 
its boiling point. The Electrical Engineer says: ‘‘ It confirms also 
the conclusion arrived at by Mr. Anthony, that the molecular 
constitution of a filament of carbon, obtained by heating to a 
redness a filament of organic matter, becomes modified when the 
material is subjected for a certain period of time to the com- 
paratively high temperatures obtained by its incandescence as a lamp 
filament. Mr, Anthony found that this molecular change is indi- 
cated by an increase in specific resistance of the carbon. Operating 
with anew filament, he observed that a diminution in its resistance 
occurred at a comparatively low temperature, and that the 
resistance steadily diminished as the temperature was augmented. 
But after the filament has been allowed to cool, its initial 
resistance was found to have been augmented. The same 
fact has been observed by other investigators; but one of Mr. 
Anthony’s results is probably altogether novel. Operating 
with certain incandescent lamps taking currents of six, eight, and 
ten amperes, and giving luminous intensities of 32, 65 and 125 
candles, he found that the resistances of the filaments had appre- 
ciably diminished after the lamps had been working for from 200 
to 300 hours, and that subsequently the resistance steadily increased 
up to a certain point as the working was continued, 





MISCELLANEA. 


Tue following, subject to modification, is a list of the 
excursions, &c., proposed for the coming season of the Geological 
Association :—May 21st and 22nd, Whitsun excursion, to Charn- 
wood Forest; June 9th, Upminster; June 16th, Reading; June 
23rd, Godstone and Bletchingly; June 30th, Rickmansworth; 
July 7th, Lewisham; July 21st, Bedford; August 6th to 11th, long 
excursion South Wales and Monmouthshire, 


TurEnew College of Science, at Newcastle-on-Tyne, is now 
making progress, although some time must elapse before it is finished. 
It is being built on the site of some old gardens at the north end of 
the town, near a large open space called the Haymarket, and not 
far from where the recent Jubilee Exhibition was situated. The 
principal of the new college is Professor Garnett, who is well known 
as a skilful educator and scientist of high reputation. 


A TORPEDO range at Horsea Island, Portsmouth, costing 
£100,000, has just been completed and taken over by the Vernon 
Torpedo School. The range, some half-mile in length, has been 
constructed for experimental purposes in connection with the dis- 
charge and flight of torpedoes and with its canal, lock, quays, 
wharves, tramways, firing pier, and offices, forms a prominent 
feature in the view of Portsmouth Harbour as seen from the sur- 
rounding heights. Messrs. 8. Pearson and Son, of Westminster, 
were the contractors for these works. 


TuE following resolution was passed at the conference 
on ‘*Canals and Inland Navigation,” held at the Society of Arts on 
May 10th and 11th, 1888:—‘‘ That the Legislature should seriously 
consider the necessity of encouraging and assisting the improve- 
ment and extension of the cana] system by State acquisition or 
otherwise ; and that meanwhile this conference urges this society 
to petition the House of Commons for the amendment of the Rail- 
way and Canal Trattic Bill by authorising local authorities to con- 
stitute public trusts for the development of the existing system 
canals,’ 


Tue last of the four Jubilee steamers of the Peninsular 
and Oriental Company, the Arcadia, went for her official trial trip 
on the 15th inst., at Belfast, where she has been constructed by 
Messrs, Harland and Wolff. On a trial extending over six hours, 
an average speed of nearly 16 knots was realised. The Arcadia 
—which isa sister ship to the Oceana, constructed by the same 
firm of builders, now on her maiden voyage home from the Colonies 
—is of 6500 tons register and 7000-horse power. She will carry 
250 first and 159 second saloon passengers, and 3880 tons of cargo. 
The Arcadia will leave London for the Colonies on the Ist of 
June. 


In order that the works in connection with the Calais 
and Boulogne harbours, particularly the former, may be completed 
as speedily as possible, the French authorities propose to increase 
the present poll tax on passengers embarking or disembarking at 
either of those ports. The present tax is lf. per head. Itis pro- 
posed to increase this sum to about ls, 6d. per head. The cause of 
this is that the estimated amount for building the harbours has 
been found to be insutticient, and a further sum of about £150,000 is 
required to complete the works. Probably about nine-tenths of the 
passengers who cross between England and France by the Boulogne 
and Calais routes are British subjects, so that we are to pay for the 
French harbour works as well as our own. 


TueEdecision recently giver in thecaseof Shaftov. Bolckow, 
Vaughan, and Co., whereby it was held that surface property can- 
not be let down by mining lessees without the consent of the 
owners, even though they may be prepared to pay damages, is 
already beginning to have an effect. At another colliery in the 
county of Durham the owners have decided to discontinue opera- 
tions, as that course seems better to them than running the risk 
of a costly action at law, which would be certain to go against 
them. Hitherto they have been gradually removing the pillars 
which supported the surface, but these will now be allowed to 
remain indefinitely. A considerable number of miners have re- 
ceived notice to terminate their engagements in accordance with 
the above decision. 


A CONFERENCE was held on Monday between representa- 
tives of the Cutlers’ Company, the Chamber of Commerce, and the 
Federated Trades’ Council, to consider the Merchandise Marks Act, 
with aview to makingit more stringent and effective in putting down 
fraudulent dealing. The conference was adjourned until June 4th. 
The Cutlers’ Company was represented by the Master Cutler, Mr. 
James Dixon; Mr. S. E. Howell, senior warden; Mr. S. G. 
Richardson, junior warden; and Mr. Wm. Chesterman, a past 
master; the Chamber of Commerce by Mr. G. F. Lockwood, 
president; Mr. Charles Belk, vice-president; Sir Henry Stephen- 
son, and Mr. T. E. Atkin; and the Federated Trades’ Council by 
Mr. Charles Hobson, president; Mr. Stuart Uttley, secretary; 
Mr. R. Holmshaw, and Mr. W. F. Wardley. 


Tue Isle of Man Steampacket Company’s steamer 
Mona’s Queen, which was built by the Barrow Shipbuilding Com- 
pany, has been in the hands of the Naval Construction and Arma- 
ments Company during the past few months, and with the view 
to the acceleration of her speed, Mr. A. B. Bryce Douglas, 
managing director of the latter company, has added new super- 
heaters to her boilers and new paddle-wheels, as well as having the 
engines thoroughly overhauled. She made her trial trip last week, 
going to the Clyde. Her engines developed 6239-horse power, 
with 44 revolutions per minute. Previously the highest rate of 
revolutions obtained was 40, and that only for ashort time. The 
Mona’s Queen steamed for six hours continuously, at the rate of 
20} knots per hour. She goes on her station at Fleetwood on 
Saturday, and it is anticipated she will now be able to steam to 
Douglas in less than two and a-half hours. 


Tue Canadian Government has received a report froma 
special Committee, on the resources of the Great Mackenzie Basin, 
1,260,000 square miles in extent and with a coast line on the 
Arctic Ocean and Hudson’s Bay of 5000 miles, over one-half of it 
being equally accessible to whaling and sealing craft. The Com- 
mittee further reports that the navigable coast lines of the larger 
lakes of the region extend for 4000 miles, that river navigation is 
practicable for 2750 miles, that within the region there is a possible 
area of 656,000 square miles fit for potato growing, 407,000 suitable 
for the cultivation of barley, and 316,000 for that of wheat; that 
the pastoral area is equal to 800,000 square miles, that 150,000 
square miles are auriferous, and that the evidence submitted to 
the Committee points to the existence in the Athabasca and 
Mackenzie Valeys of the mort extensive petroleum field on the 
American Continent, if not in the world. The Committee suggest 
that a bounded tract, 40,000 square miles in extent, be reserved 
from sale, and its value more accurately ascertained. 


On Tuesday, Mr. Pope, Q.C., on behalf of the promoters, 
addressed the Select Committee of the House of Commons having 
under consideration the Bill for a working union between the Lon- 
don and St. Katherine’s and East and West India Dock Companies. 
The saving in working expenses, coupled with the competition of 
other docks, would, he contended, insure low tonnage rates being 
charged to ships using the docks. The Committee passed the 
preamble of the Bill, subject to clauses being inserted against pre- 
ferential rates and unreasonable tolls, limiting the tonnage rate to 
the 1s, 6d. maximum of the Tilbury Dock Act of 1882, and that 
the joint committee should charge equal rates to all vessels in the 
same circumstances not renewing existing preferential agreements. 
The opposition of Messrs. Kirk and Randall upon clauses was heard, 
particularly as to the transfer of working plant of the docks to the 
joint Committee. The Select Committee decided that Messrs. 
Kirk and Randall were sufficiently protected under the Clause 36 of 
the Bill, and that their position would be in no way prejudiced, 
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MARRIAGE. 

On the 25th April, at the British Consulate, Bahia, and afterwards at 
the English Church by the Rev. Alfred Butler, M.A., James Henry 
WuirTLe, M. Inst. C.E., of 4, Victoria-street, Westminster, son of H. F. 
Whittle, Jate of Monte Video, to Clara Waters Dennis, eldest daughter 
of Frank Dennis, of Bahia. 


— DEATHS. 
n the 9th inst., ut 23, Park-circus, Glasgow, Joun INGLIS, engineer 
and shipbuilder, aged sixty-eight years. wii er 
On the 9th inst., at Salamanca, Upper Norwood, BARNARD WILLIAM 
Fakey, M.1C.E., in his sixty-first year. 
On the 12th April, at Naini Tal, CoLonen Davip Warp, R.E., Chief 
Engineer and Secretary to Government, N.W.P., India, 
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NATIONAL DEFENCES. 

Just now the nation is going through one of its periodic 
hot fits. It is suffering from an attack of what has been 
termed war fever. On every side there is heard a cry 
that our defences have been shamefully neglected, that 
the country is in peril, and that something must be done. 
It has been possible for the Government to obtain the 
sanction of the House for the expenditure of some three 
millions on five ships for Australia and the fortification of 
certain of our coaling stations. As a matter of course, 
blame has been freely scattered. The air rings with 
recriminations; charges and countercharges are bandied 
about. The daily press has become all but lunatic in 
some cases. In the midst of all this turmoil the truth is 
apt to be lost to sight, and men condemned who are in no 
wise guilty. Let us try and look the facts in the face. 
That our defences are not what they ought to be all 
military and naval men have told the world for years 
past. For the moment they are believed. But they were 
not believed years ago, and they will not be believed 
next year when they make the same statement. When 
we come to sift the assertions which they make, we see the 
reason for this incredulity. These statements do not, as 
a rule, commend themselves to the intelligence of 
those who have some knowledge of foreign politics, because 
they donot believe that an attack will be made nearer home 
than India, which is not considered in any way at present; 
and they have, of course, no weight or significance at all 
for those who do not think. Let us consider one or two 
points. It is obviously impossible in a short article like 
this to deal with many points. The first that suggests 
itself is the fear of invasion. We are told that it is 
absolutely necessary, in order to prevent this, that our 
great ports, such as London and Liverpool, should be 
strongly fortified. But as far as invasion alone or in the 
abstract is concerned, our ports have nothing to fear. No 
foe would attempt to land his troops in any of our great 
ports. That is not the way an invasion would be accom- 
plished. There are hundreds of miles of beach on our 
shores which would answer the purpose far better. Take 
the Suffolk coast for example. A fleet of transports, pro- 
vided with suitable boats, and plenty of them, could on a 
fine day land 50,000 men along four or five miles of coast 
with great ease and no risk worth mentioning. Always 
provided that the Channel fleet had been silenced or 
eluded. To take and fortify with earthworks a convenient 
port would then be a very easy matter. The guns in 
the Thames would never be called on to fire a shot, and 
yet London might be captured. It has been proved in 
actual warfare over and over again that when you have a 
strong place the enemy will not attack it. He will find 
out the weak places. We are not arguing that our dock- 
yards and arsenals are sufficiently defended. That is 
quite another matter on which we shall have more 
to say. Nor do we maintain that the defence of our 
ports should be neglected; but they are not the weakest 
point. That must be sought in the Navy. 

Our fathers and grandfathers knew what practical 
shape invasion would take, and they provided against 
it, according to their lights, by building Martello 
towers all round the coast. We have got past all 
that. Big guns and ships have rendered Martello 
towers useless. The danger to us remains. It can be 
met from the land only by erecting forts, say of Gruson’s 
type, at every place where a landing could be effected. 
But then these places are so numerous that an outlay of 
millions on millions would be required. Furthermore, it 
is quite well understood that even if an enemy success- 
fully invaded England, he could do very little with it. 
There is a large amount of portable property which he 
could carry away, but the immovable property would 
be of little use to him. Considerations anent the 
balance of power would prevent France, let us suppose, 
from holding England, even if she had got it. If we 
were invaded, we should first try to beat the invader out, 
and failing this, we should buy him out. It would be 
cheaper to buy him out than to provide coast defences 
sufficient to render us perfectly safe. If the “silver 
streak” cannot render us safe, nothing which we could 
afford to build will. It is right that our great towns 
should possess efficient forts and guns, otherwise a 
single ship might elude our fleet, levy an enormous 
ransom, and run away, all in three or four hours. But 
it is not to forts we must look for defence against inva- 
sion; that must be prevented by our fleets, or not at all. 
The pugilist boasts that he can take care of his head with 
his fists. Our ships of war are the fists of the nation, but 
it must not be forgotten that our ships are dependent on 
our dockyards and arsenals, and these should be impreg- 
nable. An enemy might otherwise do us fearful injury, and 
yet never land a soldier on English soil. There are worse 
perils than that of invasion to be faced. 

This leads directly up to another branch of the subject. 
It is generally admitted that there is no nation in the 
world at once sufficiently foolish and sufficiently powerful 
to attempt a real invasion. The process would be at once 
costly, troublesome, and risky. The same end could be 
reached, without any trouble or risk to speak of, by de- 
stroying our commerce. An efficient patrol of the sea by 
armed cruisers would stop the importation of food and 
the export of commodities in a week. We should have to 
buy our enemy off. This would cost a great deal of 
money ; but every nation has its price. Obviously the 
only way to prevent the necessity for such an expen- 
sive transaction is to make our navy strong enough 
to sweep the sea along our ocean highways of all 
foes. This is quite feasible. For this plenty of money 
should be voted. It is right, too, that our coaling 
stations should be rendered immensely strong. They are 
the keys to the whole position. It is practicable to 
render them impregnable at a moderate outlay, because 





they are not big places. To render a coaling station safe 
against attack is one thing; to fortify a hundred miles of 
coast line quite another. 

Why is it that our army, and our navy, and our coaling 
stations are not what they ought to be? The answer is 
simply that in the first place the nation, as represented 
by Parliament, will not vote the necessary supplies. No 
member dare go down to the House now and ask for 
£10,000,000 extra to be spent on the army and navy. 
He would be turned out of office with his whole party. 
Lord Salisbury’s Government is tolerably strong; the 
pressure of public opinion is violent. Yet what do we 
find?) He has to borrow the comparatively paltry sum 
which is absolutely necessary. His Government know 
very well that they could not get it by direct taxation. 
The daily press is vigorous in its demands. Let Mr. 
Goschen announce that the Government felt the justice 
of these demands, and in order to raise the necessary 
funds were about to put 2d. in the pound on the income- 
tax, 2d. a pound on tea, and 4d. a pound on tobacco. 
What would the daily press say next morning? The 
whole scheme would be denounced by it. It would 
reflect popular opinion. If Russia had declared war 
against England, the money would be voted. In 
peace time, never. Why is it that money is so hard to 
get for purposes of national defence? There are two 
sufficient reasons—the first is that people do not believe 
there is much danger that we shall be attacked ; long 
immunity has given the nation confidence. Another is, 
the certainty that if we were attacked we are so weak all 
over that we could not fight to much purpose. If the 
United States undertook to annex Canada we could not 
prevent them if the United States had a navy ; as the 
United States has no navy it will let Canada alone, because 
we could send a few ships to lay New York in ruins, and 
could otherwise very seriously injure and annoy Brother 
Jonathan. But if Russia, or France, or any other nation 
with a fleet took a fancy to New Zealand, we should be 
hard bested to prevent them, and we are sorry to say 
that there is a large party in this country who would say 
that it was not worth while to spend a man or a sovereign 
in defending New Zealand. In point of fact, the 
expenditure which is necessary to render this country 
and its numerous dependencies really safe against all 
contingencies, under all circumstances, is appalling. 
That is the feeling widely spread among influential people, 
and we regret to add that this feeling tends to prevent 
anything being done. Men forget that there are hosts 
of various influences continually at work modifying the 
course of events; and the presence of a single powerful 
ship at the right place at the right time might prove of 
incalculable benefit to the British nation. Even, how- 
ever, among those who, like ourselves, decline to take a 
pessimistic view of England’s position, there is wide- 
spread and well-defined reluctance to entrust money to 
any Government to be spent on the construction of ships, 
or forts, or guns. It is felt that the money will in large 
part be wasted ; that it will be directed into the wrong 
channels, and that, in a word, we shall not get value for 
it. About the Army we shall not speak. It is not 
much engaged in construction, and is so far outside our 
province; but the Navy is in a different position. Now, all 
those who know best—men like Lord Charles Beresford, 
for example—paint a fearful picture of Admiralty man- 
agement. They tell us of waste, and incompetence, and 
red tape at every side. The taxpayer may well think 
twice before he places millions at the disposal of adminis- 
trators such as these. It is useless to talk of building 
more ships, for example, when we have not officers enough 
for the ships which we have got. It is asserted, and 
no doubt will prove true, that our ships and our 
forts are far nearer completeness than our guns 
or our ammunition. There is no unity of opinion 
among those who are regarded as the best authorities as 
to what class or type of ship should be built. There is 
nothing like what we may term a naval improvement 
programme, for which anything at all resembling universal 
approbation can be obtained from admirals, captains, 
naval constructors, engineers, or artillerists. Under all 
these adverse circumstances, it is not likely that the 
country will cheerfully tax itself. Let the nation see the 
ships we have got properly manned and fitted with guns; 
waste and extravagance expelled from our dockyards and 
arsenals; what we have got in the way of ships and men 
made the most of, and money will be readily obtained for 
further developments of national strength. But the first 
step to be taken is to establish public confidence in the 
Admiralty, and, we may add, the War-office. Until that 
is done we may have any number of national hot fits, with 
an infinitesimal amount of progress in the right direction. 


LOCOMOTIVE PERFORMANCE. 

Tue discussion on the comparative merits of single and 
coupled locomotives now going on in our correspondence 
columns may easily become valuable and interesting ; but 
to secure this desirable end it is essential that those taking 
part in it should keep strictly to facts, and avoid putting 
forward opinions as things which are demonstrably 
certain. The fitness of a South-Western engine for Great. 
Northern work, or the adaptability of a Great Northern 
engine for South-Western service, can only be regarded 
as a legitimate subject of discussion with limitations. As 
the South-Western engines are coupled and the Great 
Northern are not, each may be taken asa type. But it is 
as types that they are best treated, our readers always 
bearing in mind two prominent facts—first, that no one can 
possibly know as well what class of engine is best suited for 
his railway as the locomotive superintendent of the line; 
and secondly, that single engines are not confined to the 
Great Northern Railway, nor coupled engines to the South- 
Western. 

Of all the barren subjects it is possible to bring into a 
controversy on locomotive construction, none is more 
barren than the consumption of coal per mile. Asa rule, 
outsiders know accurately practically nothing at all about 
it. Furthermore, the locomotive superintendent-himself 
can form little more than a good estimate. It is very 
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easy to ascertain how much coal a locomotive burns in 
running, say, from London to Grantham with a given 
train, but this means nothing in a railway sense. We 
have met with instances in which the consumption on a 
trip was under 18lb. per mile; but the whole class of 
engines on the same work was debited in the coal sheets 
with over 301b. a mile. Allowances have to be made for 
lighting-up, for standing, for shunting, and so on; and 
nearly as much coal may be, so to speak, wasted in this 
way as is actually utilised. An express engine may work 
for five hours out of the twenty-four, steam being kept 
up for seventeen hours while the engine is standing. On 
the other hand, a locomotive may work for nineteen 
hours out of the twenty-four. Again, the mileage of an 
engine is, taken alone, no test of its economy. It may mean 
anything or nothing. We have to consider not only the 
mileage, but the speed and the load. But perhaps the most 
important source of error of all, is neglect of the quality 
of the coal. On the North-Eastern Railway, for example, 
coal is used pretty nearly as it comes from the colliery. 
There is a large proportion of small, slack, and dirt in it, 
and its price will probably be 7s. 6d. a ton or even less. 
The Great Western, if we are not mistaken, once bought 
25,000 tons of good coal at 5s.6d. When we go south of 
the Thames, all the conditions are changed. The London, 
Brighton, and South Coast Company at one time paid as 
much as 19s. a ton for Welsh coal. It does not pay, when 
carriage becomes a serious item, to buy cheap coal. In 
drawing a comparison, therefore, between the perform- 
ances of an engine working in the South, and one work- 
ing in the North, the relative merits of the coal used 
must not for a moment be lost sight of. Furthermore, 
our correspondents do not attach anything like sufficient 
importance to the influence of speed. They forget that 
for any given velocity the consumption of fuel will be 
augmented in the ratio of the square of the speed. Thus, 
for example, if an engine runs at sixty miles an hour, it 
must exert four times the horse-power needed to run at 
thirty miles an hour with the same load, and the con- 
sumption per mile will be doubled from this cause alone. 
Wemay add that in practice the fuel bill will be augmented 
much more than this, for reasons which will be readily 
understood by engineers. 

Whether a single or a coupled engine will best conduct 
a given tratlic is, after all, a much more simple matter 
than some of our readers appear to think. It is a ques- 
tion which turns on the load that can be put on the 
driving wheels and the gross tractive force. It ap- 
pears that so long as the maximum hauling effort 
of a locomotive does not exceed 4 tons, single driving 
wheels will answer well. If the pull exceeds 4 tons, 
then the wheels should be coupled. If we have 
two engines of the same principal dimensions, the one 
coupled, the other not, they will both be able to haul the 
same weight at the same speed on the same consumption 
of fuel. There is no earthly reason why a Great Northern 
single engine with 7ft. wheels should not haul a South- 
Western train just as well as a South-Western engine 
with 7ft. wheels and similar cylinders; and the South- 
Western coupled engine would, no doubt, conduct the 
Great Northern traffic, now worked with 7ft. engines, 
just as well as the Great Northern engines, always pro- 
vided, of course, that the adhesion was sufficient in both 
cases and the boiler power the same. The whole point 
really is this—Can a single engine be trusted to do heavy 
pulling on an incline in English weather? and we think 
the answer is that it can, provided sand be properly 
used. There is a certain small increase of friction 
entailed by the use of coupling-rods, which may be 
set against the loss of fuel caused when a single 
engine slips. ‘For the rest we have to do with the 
question of repairs more than anything else. Will the 
wear and tear of a single engine be greater than that of a 
coupled engine? No one can answer this save a loco- 
motive superintendent who has carefully studied the ques- 
tion; we have seen figures which would prove either 
proposition. We can name single engines, conducting 
very nearly the same traffic as coupled engines, and the 
locomotive superintendent of the line has no sufficient 
data to enable him to decide which class is least costly. 
In some cases the coupled engines cost most; in others, 
again, the broken crank shafts and worn tires of the 
single engine are heavy items of expense. This much 
may, we think, be conceded; the best results are got in 
single engines with outside cylinders; and in coupled 
engines with inside cylinders. When an engine with single 
drivers slips and sand is applied, it reaches one wheel 
probably before the other, and away goes the crank shaft ; 
but a broken straight axle from this cause is a rare event. 
We have no doubt that one of the principal causes con- 
tributing to the success of Mr. Stirling’s 8ft. wheel 
engines is the use of outside cylinders. In drawing 
comparisons, it is well to bear in mind that what is 
eminently good for a fast train is not necessarily the best 
for a slower train. It is therefore not quite to the point 
to compare Great Northern with South-Western engines. 
On the latter line the speeds are slow. But they are not 
fixed by Mr. Adams, who has to design his engines tosatisfy 
the demands of the traffic manager. Mr. Stirling, on the 
other hand, has to run the quickest trains in the world, and 
he builds accordingly. Mr. Adams’ success on one line 
does not prevent Mr. Stirling being just as successful on 
another line with a totally different class of engine. 

The point which really deserves and demands discussion, 
is that which we raised a few weeks ago, concerning single 
and coupled engines, and it may be worth while to state 
it again. A given line has maximum gradients of 1 in 250, 
and its express trains weigh empty 130 tons, exclusive of 
engine and tender. The average speeds, including stops, 
are forty-four miles an hour. Should such traffic be 
worked with single or coupled engines, bearing in mind 
the impediments caused by an English winter / 


THE METROPOLITAN SEWAGE WORKS. 

ALTHOUGH threatened with early extinction, the Metro- 
politan Board is proceeding rapidly with its plans for the 
treatment of the sewage at the main drainage outfalls, 





The contract for the works at Barking Creek, on the 
northern shore of the Thames, amounting to £406,000, 
was let to Messrs. John Mowlem and Co, at the com- 
mencement of last year. A steamship, built by the 
Barrow Shipbuilding Company, and called the Bazalgette, 
has been provided at a cost of £16,952, as one of a fleet to 
carry the sludge away to sea; and a second ship of the 
same kind is about to be ordered. A few weeks ago the 
tender of Messrs. Glenfield and Co. at £42,567 was 
accepted, for the supply and erection of pumping and 
hydraulic engines, together with a quantity of other 
machinery and appliances in connection with the Barking 
outfall works. Still more recently a contract has been 
granted to Mr. William Webster for the construction of 
works at Crossness, on the southern shore, corresponding 
to those at the northern outfall, the price being £259,816. 
These three contracts, together with the cost of the 
Bazalgette, make up a sum of £725,335. To this must be 
added the cost of probably five other sludge ships, and 
the expense of providing boilers, engines, and machinery 
for the Crossness works, creating—we may suppose—a 
total outlay of at least £820,000. It must be remem- 
bered that a certain expenditure of capital had become 
inevitable some time ago, in order to give the sewage 
reservoirs sufficient capacity for the increased volume 
they had to receive. The estimate for this purpose was 
large, and virtually forms part of the outlay which is now 
being incurred. Concerning the progress of the works, 
we may observe that Messrs. Mowlem are expected to 
finish their undertaking about September next. The 
winter was singularly unfavourable for their work. As 
for the ships, one can be built in five or six months, The 
Crossness works will probably be finished in rather more 
than fifteen months from the present time. If the Local 
Government Bill now before Parliament passes into law 
in its present form, the County Council of London may 
come into existence as early as the somewhat singular 
date of April Ist in the coming year. This will be several 
months before the completion of Mr. Webster’s contract, 
and before there will have been a test of the Barking 
works under the pressure of summer weather. 

The works which are to be constructed at Crossness very 
closely resemble those which are in progress at Barking, 
and of which a full description, accompanied by engravings, 
appeared in our columns in February last year. The only 
ditference in the southern plan is that which arises from 
the limited area of ground, necessitating the placing of 
certain portions of the work one over the other, instead of 
extending them laterally. The principle governing the 
whole is identical in the two cases. The old reservoir is 
to be utilised for the precipitation of the sewage, and an 
extensive series of tanks will be provided in addition. 
Arrangements are devised for mixing the milk of lime 
and the proto-sulphate of iron with the sewage. The 
sludge will be forced through pipes along a pier extending 
into the river, whence it will be delivered through a 
socketted pipe into the hold of the sludge vessel. The 
effluent from the works will flow into the river, and during 
the prevalence of hot weather will be subjected to a 
supplementary treatment by means of manganate of 
soda converted into permanganic acid by admixture with 
sulphuric acid. Such are the present proposals, but the 
Board has taken the somewhat remarkable step of 
engaging Sir Henry Roscoe as consulting chemist for 
twelve months, giving Sir Henry the full command of the 
outfalls during that period, and inviting his suggestions 
as to the best mode of dealing with the sewage. The 
works now in hand were avowedly devised for the treat- 
ment of the sewage by means of lime, iron, and manganate 
of soda combined with sulphuric acid, as proposed by the 
Board’s chemist, Mr. W.J. Dibdin, and as approved by such 
eminent authorities as Sir Frederick Abel, Dr. Odling, Dr. 
A. W. Williamson, and Dr. Dupré. It does not yet appear 
that Sir H. Roscoe contemplates any departure from this 
method, and should he confirm the Board’s conclusions, 
the result will be eminently satisfactory. But should he 
advise some other plan, the Board will be placed in a 
somewhat awkward position. Already there is a sus- 
picion abroad that Sir H. Roscoe looks upon the chemical 
treatment of the sewage at the outfalls as a merely tem- 
porary expedient ; and considerable impatience is expressed 
at the policy of the Board in withholding from the rate- 
payers the information contained in the report which 
Sir H. Roscoe has presented on the subject. If that 
report fully agreed with what the Board is now doing, 
there could be no reason for withholding its contents 
from the public. Keeping the report tn camera is 
naturally taken as evidence that it advises something 
which the Board is not yet prepared to undertake. 
Should the Royal Commission which is now investigating 
the conduct and working of the Board decide on entering 
into a consideration of facts connected with the sewage 
question, perhaps the production of this report will be 
demanded. The event is scarcely probable, and very 
much depends on the way in which the Commissioners 
are approached with regard to the sewage controversy. 
Its scientific aspect is out of their range, but the general 
conduct of the Board in dealing with the sewage question 
may perhaps be included in the programme. 

The disposal of the sludge is a part of the sewage pro- 
cess presenting peculiar difficulties. The Metropolitan 
Board has been experimenting on the subject, and has 
endeavoured to ascertain whether the sludge possesses 
any manurial value. By the close of last year nearly 
11,000 tons of compressed cake obtained from sewage 
sludge had been delivered into railway trucks on the line 
contiguous toCrossness, or into vessels alongside the wharf, 
free of charge to farmers and others who have applied for 
it, with a view to its use in agriculture. The quantity of 
sludge with which the Board will ultimately have to deal 
is indicated by the results obtained from the treat- 
ment of 2005 million gallons of sewage last year. This 
volume yielded 62,000 tons of wet sludge, afterwards 
reduced to 41,000 tons by further settlement in the sub- 
siding tanks. The greater part, amounting to 39,556 tons, 
was then pressed into 14,401 tons of cake, out of which 
the quantity already mentioned was presented to the 
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farmers. The works now in course of construction on the 
two sides of the Thames are based on an estimate of 
156 million gallons of sewage per day, corresponding to a 
population of 5,200,000, At the current rate of increase 

the population will reach this point in less than fourteen 
years. The data obtained render it prudent to reckon on 
something like 3000 tons of settled sludge per day. A 
large proportion of this is simply water, and of the solid 
matter a considerable quantity is road detritus. The 
organic matter is reckoned at about 150 tons. The ships 
which are to dispose of the material are to carry 1000 tons 
each of settled sludge, and the cargo is to be discharged 
into the sea at least ten miles beyond the Nore. The 
Bazalgette has a load displacement of 1870 tons. She is 
without sails, and is propelled by twin screws. The sludge 
occupies four large compartments in the upper part of the 
hull, the level thus obtained being such that the sludge 
will be forced out of the bottom of the ship when a valve 
is raised for that purpose. As the sludge escapes the 
vessel will rise, keeping the tank at a proper elevation with 
respect to the water-line, so that the sludge may continue 
to tlow down. The discharge is to be gradual, it being 
intended that the entire cargo of 1000 tons shall be dis- 
tributed over a course of thirty miles. Three such cargoes 
will go into the sea every day, and fears have been 
expressed that the adjacent coast will be contaminated, 
Unfortunately some support has been given to these 
apprehensions by statements made as to the experience 
gained in a recent voyage of the Bazalgette. The sludge 
discharged below the water line is said to have shown 
itself on the surface of the sea over a length of several 
miles. If further tests bear out this view of the case, the 
only apparent remedy is for the sludge ships to go farther 
out tosea. In stormy weather this may be rather perilous, 
and it is satisfactory to know that the second sludge ship 
will exhibit such a modification of the first desigu as will 
improve the sea-going qualities of the craft. Sir Nathaniel 
Barnaby was to have been consulted on the subject, but 
this eminent authority felt himself ——— for the 
purpose, owing to his services as a naval architect being 
retained by the Barrow Company. The Board has 
accordingly engaged Mr. F. K. Barnes, formerly of the 
Admiralty, to advise as to the ship’s design, in conjunc- 
tion with Sir J. Bazalgette. 

A matter of considerable importance affecting the 
chemical treatment of sewage consists in the great reduc- 
tion which has taken place in the price of manganate of 
soda since Mr. Dibdin commenced his manufacturing 
operations at the Crossness outfall. Instead of costing 
something like £40 per ton, as was the case only four or 
five years ago, the price has now come down to rather less 
than £7. The Board might therefore indulge in a liberal 
use of this effective ingredient without exceeding the 
expenditure which Lord Bramwell’s Commission thought 
requisite for the chemical treatment of sewage. But the 
Board seems especially anxious to keep down its current 
charge for the treatment of sewage, and it is to be feared 
that the Thames has been allowed to lapse into a state 
which will give considerable trouble during the coming 
hot weather. Still,the main question has a broader bearing 
than this. Is the Board justified in relying upon chemical 
treatment alone for the disposal of the sewage nuisance / 
The Royal Commission which reported in 1884 approved of 
chemical treatment, providing it was supplemented by the 
filtration of the etiluent through land. The Board’s 
annual report states—and the statement is emphasised in 
italics—that in stipulating for filtration the Commis- 
sioners decided “according to the then state of know- 
ledge.” The cost of obtaining the requisite area of land 
was so great, that the Board felt bound to seek some less 
expensive method, and the conclusion arrived at, “ under 
competent advice,” was that permanganic acid afforded 
an effective substitute for the land filter, destroying any 
offensive odour still remaining after chemical precipita- 
tion, and preventing the development of noxious gases. 
No doubt it will still be urged that there is land at 
Canvey Island admirably adapted to carry out the filtra- 
tion scheme. Financial considerations have hitherto 
stood in the way of that project, though it must be 
acknowledged that the Board has not investigated the 
scheme, either as to its financial or its engineering 
character. There is also Mr. Webster’s electrical method, 
which the inventor is about to test at his own cost at 
Crossness. If Mr. Webster succeeds in the region of 
finance as well as in the domain of physics, a new 
aspect will be given to the sewage question. For con- 
clusive information on this point we must wait. 





RAILWAY EXPORTS, 


Some time ago we referred in THE ENGINEER to the growth 
of our exports of rails and other forms of railway material. It 
is gratifying to notice that though there is great variation in 
the area of distribution, there is still a growth in the total 
exports in the current year. We have the official returns now 
for the first four months of 1888, and the total exports of railway 
material of all sorts were 336,585 tons, an increase from 234,695 
tons in the corresponding period of last year, and from 208,235 
tons in the same period of the preceding year. But there are 
some changes in the mode of distribution of this material, and in 
the extent to which countries have taken part of it, which are 
not quite so gratifying as the increase of the total exports. It 
is worth notice, in passing, that the value of the exports in- 
creased in about the same ratio as that of the quantity, so that it 
appears that the value of the rails, &c., has been maintained in 
the period covered by the comparison. Coming to the pur- 
chasers of the material, we find that Russia has bought two tons 
only in the last four months, but in the same periods of the two 
previous years it bought nothing of that nature from us. 
The exports to Sweden show a very considerable decline in 
the present year, and so do those to Italy, China, the United 
States, Chili, and Australasia, but not to the Argentine Republic, 
Japan, and British North America. The falling off in the 
quantity sent to Sweden may be dueto the indirect encouragement 
given to the home production there, but that of the quantity sent 
to some of the other European countries is due to the duties 
which have been placed upon our iron and steel goods on entering 
these countries. This is one of the greatest and gravest difficulties 
which the ironmasters of the country have to face, and it would 
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be well if they could give attention to it. The needs of the 
countries which are later in beginning to make railways are at 
the moment greater; and from China and Japan we may 
expect to have probably large contracts for a considerable time. 
China and Hong Kong, this year, have bought from us 27 tons 
of railway material only, however, so that the growth in the de- 
mand is slight and slow; but Japan bought from us 29,219 
tons, and may be expected to be a good, if rather irregular, 
customer to us for railway material for new railways for some 
time, whilst her needs for rails for purposes of replacement may 
ve expected to be greater as the years pass. The British East 
Indies have bought very much more freely of late, and they 
also should be larger users. In the first four months of last 
year the United States took from us 42,504 tons of railroad 
material, but this year tariff agitation and other causes have re- 
duced that quantity to 23,917 tons; but it can scarcely be 
expected that we can long retain the trade with that country, 
except with parts of it near the seaboard—no matter what the 
changes in the tariff may be. But the trade with the chief of 
the European countries seems to show the worst signs ; and if 
we had carried the comparison back a few years, when we sup- 
plied the bulk of the rails for Russia and Germany, the falling 
off would be the more remarkable. Naturally each country 
endeavours, as time passes, to supply more and more of its own 
needs; and against a fair attempt to do this no objection can be 
taken. The ironmasters of the country will have some day to con- 
sider the matter; but whilst orders elsewhere are obtainable to 
occupy their mills, it is probable that they will not turn to the 
task. 
THE STRATEGIC RAILWAYS OF SOUTHERN GERMANY. 

To form an idea of the works undertaken by the German mili- 
tary authorities, with the view of being able to concentrate 
troops on the French frontier as quickly as possible, it is only 
necessary to take notice of the grant of 13,750,000 francs voted 
for the circumscription of Fribourg alone. This large sum is to 
be devoted to altering the great strategic line running from 
Miilheim to Mulhouse. It is characterised by the fact of its 
being a centre from which one Baden, four Wurtemberg, and 
four Bavarian divisions can be despatched to Belfort. The 
demand made upon it is sufficient to necessitate a double line 
end a widening of the bridge over the Rhine. In a short time, 
new strategic lines will be opened both in Alsace-Lorraine and 
the Grand Duchy of Baden, Of these the most notable are 
the lines running through a section of Fribourg, that between 
Schwakenreulle and Immendingen, and the line from Donau- 
Eschingen to Weizen, which will complete the southern portion 
of the strategic circle of the Grand Duchies of Baden and Wur- 
temberg. The branch from Memmingen to Leutkirch will 
enable a part of the contingents to be sent from Bavaria to 
Fribourg. At present they would have to be sent up to Appen- 
weier, and conveyed down again in order to reach Colmar. No 
date can be fixed for the completion of the strategic railways of 
Southern Germany ; there is reason to believe, however, that the 
lines enumerated will be nearly all brought into use next year. 
“The railways have,” says Le Genie Civil, “in the event of war, 
incalculable carrying powers. The Germans will not bind 
themselves to the maintenance of peace just because one of their 
lines is incomplete; but they are quite aware that they must 
neglect no factor in order to be equal with France in the next 
campaign, and in order to perfect their system for the concen- 
tration of their transports, their eighteen lines should be pro- 
vided with their principal arteries.’ 


THE TELEPHONIC CABLES OF COPENHAGEN, 

AccorDING to information published by M. Madsen, these 
cables are of three different types—one for aboveground, 
another for underground, and the third for submarine service. 
The whole of the network consists of a length of 28 kilos. For 
the underground cables the conductors are 0°8 mm. in diameter 
for short distances, and 1 mm. for long. Each cable contains 
twenty-seven conductors, separated from each other and en- 
veloped in a sheet of tin with three copper wires uncovered, the 
whole inclosed in a double wrapper of lead, and covered on the 
outside with asphalt mastic. The insulation varies from 500 to 
1500 megohms per kilometre, and the electric capacity from 
0°19 to 0°13 microfarads. The ariel cables contain twenty-six 
conductors of 0°8 mm., with a separating layer in proportion to 
this diameter. They are surrounded by a covering of nineteen 
steel wires, which serves to sustain them. The whole is coated 
with an incombustible mastic and painted white. In the sub- 
marine cables there are thirty wires encased in gutta-percha, and 
protected by a covering of steel wires. The electric current of 
these cables has been perfectly maintained since their installa- 
tion in November, 1885. The interruptions have been ina great 
measure reduced since underground cables have been employed. 
Among the measures adopted for improving the service may be 
mentioned the application to all the apparatus of a resistance 
four or five times greater than that of their bobbins, In order 
to facilitate the discharge, endeavour has been made to attach 
the conductors which are in communication with the earth at 
the extremities at divers points on their course, but this process 
has not as yet produced very conclusive results, 


THE MANUFACTURE OF ORDNANCE. 

A STATEMENT is being widely circulated in the provincial press, 
after having doneduty in London, tothe effect that the Government 
cannot procure guns from English manufacturers, The reason 
alleged is that English firms—Whitworth’s is specially men- 
tioned—are full of work for foreign Powers. Our Sheffield 
correspondent, who has made inquiries this week, states that the 
Sheffield houses engaged in the production of ordnance would be 
only too happy to supply the British Government with any guns 
they may require. One very large establishment has had no 
order from the authorities for guns since July of last year. 
There is a difficulty in one respect. At Sheffield any quantity 
of forgings can be got; the difficulty is in the finishing depart- 
ment. This latter operation is not done in the district, though 
it could be undertaken if the Government gave adequate en- 
couragement. Large manufacturers, taking note of the tendency 
to produce at Woolwich, are chary about incurring additional 
expenditure in new plant. Unless some guarantee is given that 
work would be found for finishing machinery, Sheffield firms are 
not likely to put it down. The ordnance manufacturers are 
ready, however, to receive any orders the Government may place 
for forgings for big guns, and to get them out of hand with 
despatch, 








SoutH KEnsincTon MusevM.—Visitors during the week ending 
May 12th, 1888: — On Monday, Tuesday, an Saturday, free, 
from 10 a.m. to 10 p.m.: Museum, 6553; mercantile marine, 
Indian section, and other collections, 3605. On Wednesday, 
Thursday, and Friday, admission ‘6d., from 10 a.m. to 6 p-m.: 
Museum, 1113; mercantile marine, Indian section, and other col- 
lections, free, 3411. Total, 14,682. Average of eorresponding week 
on py years, 15,593, Total from the opening of the Museum, 

476,041, 





LITERATURE. 


Papers, Literary and Scientific, de. By the late FLEEMING 
JENKIN, F.R.S., LL.D., Professor of Engineering in the Uni- 
versity of Edinburgh. Edited by Sidney Colvin, M.A., and 
J. H. Ewing, F.R.S.; with a Memoir by Robert Louis Steven- 
son, in two volumes. Longmans, Green, and Co, 1887. 

TuEsE two handsome volumes seem, in some respects, a 

new departure in literature. They have been put forth 

to do honour to the memory of Professor Fleeming Jenkin, 

a man of mark in many ways, but more particularly as an 

engineer at a critical time in the history and development 

of electricity in the infancy df submarine telegraphy, and 

indeed, of electricity itself. Jenkin was born in 1833; 

and in that year, that electricity with which a good many 

of us are becoming on tolerably easy terms of acquaint- 
ance, was hardly more than a pretty scientific plaything. 

He died, all too young, at the age of fifty-three, in 1886; 

and thus, born in the tender age and infancy of steam and 

electricity, he lived through the robuster youth and 
maturity of both. 

It has been said that this work seems somewhat of a 
new departure in literature. Three names appear upon 
the title page-—Mr. Sidney Colvin, Mr. J. A. Ewing, and 
Mr. Robert Louis Stevenson. Sir W. Thompson, Colonel 
Fergusson, and others, have something to say in the body 
of the work; but it is hard to gather who is responsible 
as editor of the book as a whole. Nobody, perhaps; and 
in some respects this may be considered fortunate. 

Leaving for the moment Mr. Stevenson’s memoir, which 
naturally has the place of honour at the beginning of the 
first volume, if one turns to the titles of the various papers, 
a selection from a greater number—there are one or two 
fragments not previously published-—rescued in the main 
from the oblivion that commonly awaits the writer in 
magazines, and of papers to learned or scientific so- 
cieties, unless of superlative merit, a mere glance would 
show that Jenkin was no ordinary man. Among 
all the names of men eminent as engineers it would, 
perhaps, be difficult to find one who has shown such capa- 
city in many-sidedness. Passing on from titles of papers 
to be found in “Transactions” of learned societies, and in 
these volumes we light upon one on “Science Teaching in 
Schools,” treated popularly, and thus in a form which 
had practical effects in its day; then one which de- 
scribes his own invention, “Telpherage;” or, again, the 
paper on the application of “Graphic Methods to the 
Determination of Efficiency in Machines.’ Then we 
have an article on “Trade Unions;”’ another on “ Inci- 
dence of Taxes;” one on the “Time Labour System,” 
and another on “Graphic Representation of Laws of 
Supply and Demand :” subjects not commonly found within 
the scope of an engineer's note book. But as we still 
glance at the titles, we may well begin to rub our eyes, 
and fancy we have got hold of the wrong book. Fleem- 
ing Jenkin wrote on “ Literature and the Drama,” “The 
Agamemnon,” the “Antique Dress for Women.” Was the 
man a tailor too? or is it archeology? Read on and you 
will see that this man has had something to say not only 
about “ Lucretius on the Atomic Theory,” and “Darwin 
on the Origin of Species,” but also, on “ Rhythm in Eng- 
lish Verse ;’ and more astonishing still, has tried his 
hand on “Griselda,” adrama. These papers, with the 
exception of the fragments not before published, and 
“Griselda,” which had been printed for private circulation 
only, were originally published without a name, so that, 
except to those who were behind the scenes, it was not 
known until these volumes appeared, to whom readers of 
the Saturday Review and quarterly magazines were in 
debt. 

To Jenkin’s labours as a sanitary reformer—labours 
to be regarded in the main in the sense of active 
benevolence more than of pecuniary profit—the world 
is indebted for something of what is known that can 
make houses safely habitable and healthy. Associations 
for self-preservation in this respect, started by Jenkin in 
Edinburgh, were formed in various English towns and on 
the Continent. 

Where did Jenkin, the engineer, get his know- 
ledge and literary power? From his own clear head 
and early training, and from incessant labour and 
study. From Mr. Stevenson’s brilliant memoir, aided as 
he has been by his own friendly intercourse with Pro- 
fessor Jenkin and his family, and also, as it would seem, 
by some sort of family record written by Captain Jenkin, 
the professor’s delightful old father, we learn that 
Jenkin came of old stocks, both on the sword side and 
the spindle side. Of “noble race was Shenkin,” hailing 
originally, as the name imports, from Wales, but long 
settled as country gentlemen at Stowting, in Kent. 
By the mother’s side he was a Scot, of a family 
whose “bluid” in their own opinion was bluest of 
the blue. Mr. Stevenson’s sketch of the family his- 
tory and persons of it on both sides is very amusing for 
an outside reader ; but it is very questionable whether 
any surviving members of the family will like it. It is 
tolerably certain that Jenkin himself would have cried 
out, “Save me from my brilliant friend.” Mr Stevenson 
is enamoured of the principle of heredity, and sings, in 
the words of the old song, “ But sure such folks could 
ne’er beget;” and to such purpose that one is inclined, in 
all the merriment of reading, to be rather sorry that Mr. 
Stevenson should have allowed himself to handle, with 
such an excess of freedom, not only Jenkin’s father and 
mother, but the grandfathers, uncles, aunts and ancestry 
in general on both sides of the house. The surviving 
younger members of the family, it may be supposed, are 
satisfied, and like it all; but there are families which 
certainly would not. Captain Jenkin, Jenkin’s father, a 
most loveable man, after a long and useful career as a 
seaman, was finally shelved, in the prime of life as a sea- 
man, upon thecoastguard, with much encumbered Stowting 
upon his hands, and little to live on but his pay. The 
mother, who seems to have been a woman of more than 
ordinary talents, had the greater share throughout in 
forming the character and shaping the education of her 





son. Jenkin was born ina coastguard station at Dungeness 
in 1833. The family removed to Edinburgh, and young 
Fleeming had his chief early schooling at the academy. 
From Edinburgh the family settled for a time in Paris; 
and at this time, z.¢., in 1848, we get an early glimpse of the 
future man, for Mr. Stevenson has been fortunate 
enough to secure some letters written by Jenkin to a school 
friend ; and in these letters by the precocious boy, we get 
a really capital account of the perils of a “resident,” as he 
pompously calls himself, in that stirring time. After this, 
the family removed, in some haste, to Genoa, for the 
furtherance of Fleeming’s education in preparation for his 
future as an engineer. He had already a familiar ac- 
quaintance with French, but his knowledge of Italian was 
at first so scanty that ‘Signor Flaminio,” as he was nick- 
named, had to study the substance of the lectures in 
school Latin. Very early in life, then, he got on good terms 
with several modern languages. Greek was the acquisi- 
tion of after years only, as he never ceased to regret; but 
the shoe will pinch somewhere. In 1851 he went through 
the mill of apprenticeship to the Fairbairns, and got 
amusement and instruction in his leisure hours by the 
acquaintance of Dr. Bell, whom he assisted and provoked 
in the effort to arrive at “the geometrical methods of 
getting Greek architectural proportion.” From Fair- 
bairn’s he went to Penn’s, of Greenwich. Living 
here alone in lodgings he was fortunate enough to 
be received on intimate terms by the Alfred Austens, 
from whose family circle he was happy afterwards in 
getting his wife. About 1857 he was engaged in assist- 
ing Sir W. Thompson in the preparation of “ Elec- 
trical Standards.” He was married in 1859, left Liddell 
and Gordon, with whom he had been working, and entered 
into a partnership with Mr. Forde, which at first was vot 
pecuniarily sucessful, but afterwards became fairly 
profitable. His married life at Esher is delightfully told 
by Mr. Stevenson. Then follow the journals kept by him 
during his various voyages and travels from 1858 to 1873 
in laying submarine cables. In 1868 he was advanced 
to the chair of engineering at Edinburgh. Here, in the 
midst of a busy and active life, he started the famous 
“Sanitary Associations,’ urged thereto by a terrible in- 
stance that touched him to the quick, in the family of 
an intimate friend, of a sewer-gas poisoned home. 

The story of Jenkin’s family life, his friendships, 
his rearing of his children, of his last years, the 
strange paralysis of his clever mother’s powers, the old- 
fashioned courtesy of Captain Jenkin, his father; of the 
golden wedding, the deaths, so close together, of many 
loved ones that made the last few months of his 
life so sad and of Jenkin’s own death in 1886, 
is told with the pathos and skill of a practised hand 
by Mr. Stevenson. So well aud so brilliantly even is 
the whole story told that one is rather too often led to 
lose sight of the subject of the memoir, and admire—at 
times to regret—the literary skill of the narrator. It 
must be said that we are oftener than is altogether seemly 
made to smile by the smartness and wit of Mr. Stevenson, 
at the expense of Mr. Jenkin and of members of his 
family ; and there is certainly one incident, in which Mr. 
Stevenson himself is concerned, that for his own credit 
and regard for the memory of his friend might very well 
have been omitted. 
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WE are happy to say that Mr. W. H. White, Director 
of a Construction, is recovering from the effects of his recent 
accident, 








410 


THE ENGINEER 


May 18, 1888, 








DISINFECTION. 
No. II. 

Steam without pressure.—In their report to the Imperial 
Sanitary Office in Berlin, Drs. Koch, Wolffhuegel, Gaffky, 
and Loefiler, say, “The experiments conducted have fully 
demonstrated that hot air even of 284 deg. is much less 
efficient as a disinfectant than steam—even with the steam 
rising from the surface of water free from salt—when 
infected articles are brought into immediate contact with 
it. In comparison with hot air, steam—whether acting 
with or without pressure—sterilises the germs of disease 
much more quickly and with greater certainty. The heat 
of steam allowed to pass freely through the disinfecting- 
chamber, penetrates infected articles of whatever size 
much sooner than hot air, and with greater certainty than 
steam acting under pressure.” 
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On the basis of these results Dr. Koch constructed a 
laboratory disinfector, as shown in Fig. 9. The articles 
are placed in the basket and lowered into the chamber, 
and the cover C replaced. The steam rising from the pan A 
is sufficient to sterilise all bacteria. As a laboratory 
model its action is perfect, and on the strength of this 
Professor Pflugge has constructed an apparatus large 
enough for a mattress. An apparatus of this size was 
subjected to trials by Dr. H. Kowalski, director of the 
bacteriological laboratory attached to the sanitary depart- 




















ment of the Imperial Austrian War-office in Vienna. 
Apart from the copious condensation naturally to be 
expected from so large an exposed surface, which necessi- 
tates a special drying-room, as shown in Fig. 10, Dr. 
Kowalski found that the penetration of the heat was very 
slow and too irregular to be depended on, and he rejected 
the apparatus as “not fulfilling the requirements of 
hygiene.” ' 

Henneberg’s disinfector, with which most satisfactory 
trials have been made by Dr. Esmarch, of Berlin, is con- 
structed on the same principle. The obstacles to success 
in Pflugge’s enlarged specimen of Dr. Koch’s apparatus, 
copious condensation and irregular penetration of the 
steam, have been overcome by a better jacketting and by 
the introduetion of radiators in or over the pan, whereby 
the air and articles in the disinfecting-chamber can be 
warmed before steam is generated, the temperature of the 








steam itself increased, and the moisture accumulated 
during the process of disinfection evaporated before with- 
drawing the charge. The apparatus is constructed in a 
portable and stationary form. A general idea of both 
will be obtained from the following, Figs. 11 and 12. 
A is the cylindrical disinfecting-chamber pivotting on the 
two brackets CC; Gis a cast iron pan or boiler with 
vertical internal radiators from the flange to the base, the 
lower portion of which serves to increase the boiler, the 
upper portion the air heating-surfaces; L, isthe grate; H, 
the frame which forms the junction between boiler and 
chamber; O, the outlet for steam,shown enlarged in Fig. 13, 
with thermometer and condensation tube returning to the 
boiler through the funnel N; M the water gauge, and K 
the throttle valve for directing the steam through the 
chamber or into the flue. In charging the apparatus the 
cylinder is slightly lifted in its bearing and placed in a 
horizontal position, the articles to be disinfected packed 


| i 


C 





N\=/ 
Pp 
ra 

















= 




















Fic 


in the cage Fig. 14, the latter inserted in the chamber, 
the bar I closed, and the cylinder returned to its previous 
position. 

In large disinfectors Mr. Henneberg returns to the 
square form, as being less complicated. The practical 
experience fails to show whether the formation of dead 
corners will not have a prejudicial effect on the bacterio- 
logical result. 

As will be seen from the illustration, the whole 
manipulation is somewhat complicated; there is a num- 
ber of valves, cocks, &c., to be attended to; and 















































something more than the average intelligence of an 
ordinary day labourer is necessary to insure a punctual 
and proper working of the apparatus. 

It is impossible to satisfy the unreasonable demands of 
some people, whose ideas of a perfect disinfector seem to 
be, that it shall cost nothing, occupy no space, and yet be 
sufficiently elastic to disinfect either a single suit of 
clothes or the contents of a whole house; be automatic in 
action, and convertible at will into stationary or portable; 
but the latest addition—Thurstield’s new and improved 
disinfector, with a current of live steain—appears to fulfil 
all that can reasonably be demanded of the constructor. 
The boiler, which is open, and therefore requires no 
safety valve, is formed by the annular space between two 
concentric cylinders, of which the smaller is the actual 
disinfecting chamber. The hearth is directly underneath, 
the heating surface large, and the space required com- 








ratively small. As disinfecting chamber, boiler, and 
vearth are erected in one piece, a stationary apparatus 
can be converted into a portable by merely placing it on 
wheels. Its chief advantages, however, as a disinfector 
are that as the chamber is entirely surrounded by the 
boiler, its sides and contents are warmed pari passu with 
the water, condensation and radiation are entirely pre- 
vented, and there is no necessity for warming or drying the 
contents before and after; the process of disinfection ig 
rapid, and the disinfected articles are withdrawn 
from the chamber so slightly damp, that when shaken 
out they dry immediately in the hand. As the inlet and 
outlet for the steam are of the same dimensions, the cur- 
rent is continuous; the expulsion of air unrestricted; and 
the contents fully exposed to the thorough penetration of 
the steam. As the temperature in the contents curiously 
enough rises to 218 deg., and the pressure in the boiler, if 
there be any, cannot amount. to more than .\y atmosphere, 
this can only be accounted for by the steam imparting its 
latent heat by condensation. 

Figs. 15, 16, 17, and 18 illustrate the forms of apparatus 
adopted in Austria. The size of the chamber is sufficient 
for a single bed, complete with pillows, blankets, sheets, 














&e.; larger apparatus for hospitals are constructed with 
doors at both ends. 

The apparatus has been subjected to a series of severe 
trials by Professor Dr. Max Gruher, of the Hygienic 
Institute of the Vienna University; by Professor Dr. 
Soyka, of the Hygienic Institute: of the University in 
Prague; by Professor Dr. Weichselbainn, Prosector and 
Professor of the Rudolf’s Hospital in Vienna, by order of 
the Sanitary Department of the Home Ministry, who, on 
the strength of the favourable results—the sterilisation 
in every trial of Milzbrand germs (the most resistant of 
any known pathogenic organism) after half an hour's 
exposure—issued a decree on the 6th February this year, 
recommending its sole adoption to all communities in the 
Empire; and lastly, by Dr. H. Kowalski, Regimental 
Surgeon and Director of the Bacteriological Laboratory 
of the Sanitary Department of the War-ottice, whose certi- 
ficate, countersigned by Dr. Hoor, Surgeon-General to the 
Military Sanitary Committee, that “the disinfector satis- 
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fies every demand of hygiene,” was only obtained after 
he had satisfied himself that the apparatus was able to 
sterilise not only Milzbrand germs, but the most resistant 
organism to be found in garden soil; so that it is equally 
reliable for destroying any future (omnes organism 
yet to be discovered, as for sterilising those already 
nown. The simplicity of manipulation as well as the 
construction are exemplified in the “ Directions for Use.” 
The boiler A is filled with water through the funnel C 
until the same rises to the upper mark ou the water 
auge. A brisk fire is then lighted in the hearth B. The 
isinfecting chamber D is filled with the infected articles, 
either rolled or in the form of a bundle, which—according 
to ministerial decree—are to be placed in linen or sacks in 
the sick room and sprinkled with a 5 per cent. solution of 
carbolic acid, and the cover G tightly screwed on. When 
an electric pyrometer is used the wires are passed between 
the upper part of the cover G and the boiler, and con- 
nected with the poles of the battery E. An ordinary 
thermometer is placed in the opening F. As soon as the 
temperature of 212 deg. has been reached in the interior 
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of the charge, the same will be indicated by the electric 
gong. A further penetration of steam for thirty minutes 
is sufficient to sterilise every germ of infection. Before 
withdrawing the charge the boiler must be re-filled, 


whereby the generation of steam is stopped, the cover G | 


removed, and the articles, while still hot, shaken out, 
or hung up in the airto dry. H is a cock for periodically 
emptying the boiler. This must never be done except 
when the latter is cold. 

The following are the average results of over 100 trials: 
—Contents of boiler, 20 gallons of water; temperature, 
45 deg. to 50 deg. Fah.; steam generated in 25 minutes. 
The thermometer in steam outlet registered 212 deg. in 
27 minutes. The electric gong, showing that a tempera- 
ture of 212 deg. had been attained in the interior of the 
charge, rang in 38 minutes. The steam kept up for another 
30 minutes. Total duration of trial, 68 minutes. Con- 
sumption of fuel, 71b. of firewood and 19 Ib. of coal; 
by continuous disinfection, 7 lb. of coal per hour. Water 
evaporated, 54 gallons, equal to 1273 cubic feet of steam 
at 212 deg. Fah., or 32 cubic feet per minute. The max- 
imum thermometers placed in different articles registered 
an average of 218 deg. Fah. 

At the end of the article, on page 377, it was remarked 
that in the apparatus on Papin’s, Schimmel’s, and Wash- 
ington Lyons’ systems “special arrangements have to be 
made for getting rid of the condensation water, and for 


drying the saturated contents when withdrawn from the | 


chamber.” Mr. J. W. Lyons, however, wishes us to say 


this is not the experience with the Lyons apparatus, as 
with the high-pressure steam in the jacket no condensa- 
tion of the lower pressure steam in the chamber occurs, 
and the contents are taken out perfectly dry. 








CURIOUS ELECTRIC SIGNAL FAILURE. 





Ir will be remembered that there was a collision on the 19th 
of March at the Devonshire-street box, between Portland-road 
and Baker-street stations, on the Metropolitan Railway. The 
collision was a slight one, but forty-nine passengers have com- 
plained of injury. The cause of this accident was at first a 
mystery, and even although it has been found, it is not altogether 
an assuring kind of thing for travellers. Major Marindin has 
reported to the Board of Trade on the subject, and he prints a 
report by Mr. Spagnoletti, electrician tothe Great Western Railway 
Company, on the cause of the accident, namely, an intermittent 
fault between Portland-road and Devonshire box. Mr. Spag- 
noletti says:—“ A very peculiar case showed itself with the 
listruments between Portland-road and Devonshire box for the 
first time on Monday, the 19th inst., and I have never experi- 
enced such a case before. There is a special wire between Port- 
Jand-road and Devonshire box, in addition to the one working 
the dise block instrument by which the lock at Devonshire box 
is taken off by the man at Portland-road for an ‘up’ train and the 




















lock at Portland-road is taken off by the man at Devonshire box for 


a ‘down’ train. This wire is attached toa spring in the instru- 
ment at each end. The first action, when it is necessary to take 
off the lock at the other end, is by pressing a key to sever the 
spring which is connected with the line wire from a stud which 
is in connection with the man’s own lock, so that the current 
cannot return to his lock and take it off. Then by further pres- 
sure this spring is raised and pressed on to another stud con- 
nected with the battery, so that the current flows from the 
battery, through the spring, along the line wire to the other 
end, and there takes off the lock; and when the man leaves go 
of the key of the instrument the spring returns on to the stud of 
his own lock again, so that his lock may be taken off from the 
other end when required. In this particular case, it appears 
that when the man at Portland-road sent the current to take 
off the lock at Devonshire box, he charged the wire and the coils 


at the other end with electricity, which, through a defective | 


connection with the earth, caused by the earth wire having 
become partially severed from the gas pipe, to which it was 
soldered, through corrosion and rust, did not allow the current 
to pass freely to the earth, so that the wire and coils retained 
their charge, and when the man at Portland-road allowed the 
key to go back, the spring again joined the stud in connection 
with his lock, and the electrical charge in the coils and wires 
returned through his lock—taking it off—to the earth at Port- 
land-road. It is very difficult to get a good connection with the 
earth at Devonshire box in the tunnel, as the wires have to be 
attached to the gas pipes, and two or three connections have 
been made to obtain sufficient earth, and upon a second minute 


inspection I found that one of these connections had become | 


defective through the rusting of the gas pipe. This fault only 
occurred some four or five times in the twenty-four hours, and, 
when discovered, the fixing of another earth wire at Devonshire 
box removed the fault. 


of the instrument, than from the fault which was ultimately 
discovered. It appears that the signalman at Portland-road 
took off the lock at Devonshire box for an ‘ up’ train which left 
there at 7.544, and the ‘down’ train which he let on, and which 
ran into the preceding train, left his box at 7.55, so that there 
was just about the proper allowance of time for the effect as 
above stated.” 


In concluding his report to the Board of Trade, Major | 


Marindin says :—‘‘ The most important point to be considered 
in reference to this case is how such a failure of the instrument 
can be prevented in the future, and how, in fact, a defect in 
what has hitherto been accepted as not only a very valuable but 
also a very reliable safety appliance can be remedied. 
my opinion, makes this failure the more serious, is the fact that 


the defect in the earth connection at Devonshire-street was not | 


discovered at once, after careful inspection, even by an experi- 
enced electrician like Mr. Spagnoletti, who at first thought that 
the breakdown was due to a fault in the instrument at Port- 
land-road, It is quite apparent that the provision of a separate 
wire for each line, instead of one wire common to both as at 


It took some time to discover this fault, | 
being an intermittent one and difficult te trace, and the instru- | 
| ments at Portland-road were first examined and changed before | 
the fault was discovered to be at Devonshire box, as it was more | 
probable that the fault was from some contact in the mechanism | 


What, in | 


STEAM DISINFECTING APPARATUS. 


| present, would prevent such a failure as the one under con- 
sideration; and if a complete and certain remedy cannot be 
devised without such an addition, I trust that the company, 
considering the grave results which might ensue in any similar 
case, will not shirk the expense of making it.” 








THE ROYAL INSTITUTION. 


METALLIC ALLOYS. 


On Friday night, May 11th, at a lecture at the Royal Institu- 
tion, by Mr. W. C. Roberts-Austen, on the properties of certain 
alloys, Mr. William Crookes, F.R.S., presided. 

The lecturer began by speaking of the changes in the molecular 
state of bodies sometimes set up by very small causes, and 
he exhibited a warm basin painted inside with a saturated 
solution of platino-cyanide of magnesium. The bowl appeared 
to be warm and empty until he breathed into it, when it became 
of a crimson colour, in consequence of the traces of moisture 
taken up by the salt from his breath; when he agained warmed 
the bowl to drive off the traces of moisture the coating became 
once more colourless. Metallic tin, he said, will readily bend, 
but let it be alloyed with but a small proportion of arsenic it 
becomes so brittle that a small bar of it can be broken by the 
hand; this alloy closely resembles metallic zinc in its physical 
properties. An addition of but 3% or 7% per cent. of tellurium 
to bismuth will alter the form of the crystals which the latter 
metal forms upon cooling from the melted state. Black and red 
sulphide of mercury are chemically the same, though differing 
| so widely in appearance. Lead can be thrown down by electro- 
| lysis in such a condition that it will readily oxidise in air and 
turn yellow, and copper can be so thrown down electrolytically 
as to present properties differing totally from those which it 
exhibits under ordinary conditions. Sulphur and phosphorus 
may after melting be cooled down below their melting points 
without solidifying. He dropped a solid piece of phosphorus into 
some phosphorus so cooled down, and immediately the whole 
mass solidified. Somewhat the same phenomenon is presented 
by melted gold. He took some buttons of melted gold, allowed 
them to cool to a certain point, then touched them with a rod ; 
the effect was to momentarily raise their temperature and make 
them glow, then they solidified. Joule, he said, had proved that 
when iron is released from its amalgam with mercury it will 
take fire on exposure to the air, and that several other metals 
behave in the same way. 

Aluminium and mercury, he continued, have normally little 
affinity for oxygen. His demonstrator, Mr. A. Haddon, here 
took a plate of aluminium, placed it in a dish, and began to rub 
mercury over it. After the lapse of several minutes the surfae 
amalgam of the two metals began to turn dead white in the air, 
and on inverting the sheet and tapping it, a small cloud of pure 
white clay fell from its surface. Next Mr. Roberts-Austen half 
filled a flask with powdered bismuth, lead, and tin, poured 
mercury upon the mixture, and placed the flask upon a wet 
board. As the powders dissolved in the mercury sufficient cold 
was produced to freeze the flask to the board. Mr. Spring, of 
Liége, had attempted to explain this phenomenon on the 
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hypothesis that the metallic molecules so re-arranged them- 
selves as to occupy more space than before, and the act of ex- 
pansion of the mass produced the low temperature. . 

The speaker next drew attention toa new alloy of platinum 
and gold upon which he had been working for some time. When 
thrown into water it took fire, and the gold is released as a black 
powder, differing from ordinary gold in its properties, for it 
readily forms auric hydride; by heating, it turns into a dull 
yellow powder, and by additional heating forms normal metallic 
gold. The Japanese, he said, had long utilised this abnormal 
form of gold, which they obtained from its alloy with copper, 
with which latter they formed ornamental metallic designs upon 
knife handles and such things, and then released the dark- 
coloured gold by a pickling process ; by its means they had pro- 
duced an appearance of transparency in a metallic representa- 
tion of water, at a place where in the design a duck was 
represented plunging half its body below the surface of a stream. 
He believed that no other nation had made use of thisalloy. 

The changes which small proportions of foreign matter will 
produce in metals are not necessarily of small practical import- 
ance, for a small fraction of bismuth in copper will reduce its 
electrical conductivity sufficiently to cause any submarine cable 
made with it to become a commercial failure. A cable made of 
the copper of to-day has twice as much message-carrying power 
as a cable made in the early days of telegraphy, because of the 
copper now used being purer. Pure gold has a breaking strain 
ot from 16 tons to 17 tons to the square inch; but when alloyed 
with but ;% per cent. of lead it will break with a slight blow or 
under a trifling strain. He next exhibited an alloy of zine and 
rhodium, which possessed in a small degree some of the 
properties of gun-cotton. 








LETTERS TO THE EDITOR. 


(Continued from page 401.) 





FREE TRADE AND NO TRADE. 


Srr,—I am glad to hear that Mr. Brett is weary of this contro- 
versy ; conversion of the disputants is scarcely to be expected, and, 
for my part, while I started, when the subject was broached in 
your columns some two years ago, with an expectation that a fair 
case could be made out for, at all events, some preferential 
arrangement with our Colonies, closer study of the march of events 
has destroyed that expectation entirely. Further, I did, and still 
do, believe that a contraction of the circle of exchange is in some 
cases desirable and even inevitable. For instance, I think it is but 
blundering commerce which drives a weil-to-do family in a country 
village to feed children on Swiss milk; but I cannot find that this 
sort of stupidity bas any connection with tariffs, or that the 
scarcity was any less common, say, in 1833, when no palliative in 
the shape of canned goods was attainable. This subject is followed 
out by Prince Krapotkin in recent publications, which may be com- 
pare to Mr. Brett, along with the works of Professor Thorold 

Rogers. 

Now for Mr. Brett’s latest point. The fallacy, as it stands in 
print, consists in the wording of his phrase, for it is not a quo- 
tation, from the report; centred in the words ‘‘enabled” and 
‘‘advantage,” which do not occur in the paragraph named. 

There is no question that foreign tariffs have disturbed our 
trade; what is denied is that they have been of advantage to the 
nations who adopt them, and still more stoutly that they would 
benefit us if we imitated them. To prove the first or even the 
second is not, by any means, to prove the third. That “ pro- 
tected ” wares have been sold off cheap abroad from time to time 
is as certain as that the same thing has happened with unprotected 
wares; but to consider this a condition of permanently prosperous 
industry, rather than the result of miscalculation and over-produc- 
tion, is contrary to reason and experience alike, as even Mr. Brett 
admitted on March 23rd—in fact his two letters are hopelessly at 
variance. 

Would not Mr. Ransome do well to assure himself as to the 
methods of payment in foreign commerce before he advances con- 
fident opinions coupled with a confession of ignorance of those 
elementary facts’ I forget if it was he who maintained that 
sending a cheque was sending money abroad ; if so, the discovery 
that the document returns by next mail might reassure him, and 
still more a study of the endorsement which shows that it is can- 
celled by a simple transfer of credit from one city bank to another. 
At all events, he is a curiously consistent no-trader; for after 
quarrelling with our swollen imports,he proceeds to complain that 
we get no return for cur imports. However, itis well that he has 
found that J. S. Mill’s “Political Economy” is not a mere tariff 
pamphlet ; but why does he not notice the context which limits 
the application of the passage quoted to a few rare cases? Itisa 
curious comment on the accusation of quoting musty authorities, 
that of the only two references I remember making to Mill’s work, 
one was to the very section so triumphantly flourished by Mr. 

tansome. 

It is pleasant to have news at last of our original cha!lenger, 
‘*Trader ;” good news, too, for this time he is getting up facts, 
and that on the very point to which we followers of the economists 
wished to direct his attention, that is, the increase of the re- 
siduum. It must be remembered that the Fair-trade agitation is pro- 
fessedly in the interests of labour. Will the Fair-Traders glance at 
your issue of April 13th, at the foot of page 294? To this I have to 
add from the small horizon scanned by an individual this much : 
This country is now flooded by productions of a certain German 
industry, which are such, for price and quality, that a Fair-Trade 
correspondent of one of your contemporaries regarded them as 
proof positive that it was all over with Old England. Well, in that 
trade a Berlin workman gets 23s. for seventy hours’ work. Here 
in London women earn 24s. for 48 hours’ work, while men earn full 
twice the German hourly wage, and employment is ard has been 
abundant. I do not say that different tariffs are the cause of this 
difference, but at all events they have not prevented it; and the 
moral is, leave well alone. There is an enormous consensus of 
evidence to show that the British artisan is better off than his 
forefathers, better off than his European fellows, not the weakest 
token being that rush of foreign labour to London which “ Trader” 
has none too soon discovered for himself. Why do they not stay 
at home to enjoy the advantages of Protection? But for the dis- 
inherited, for whom no place is found in our organisation, things are 
hard, no doubt, but not harder than before the days of free trade, 
not harder than when Carlyle wrote “ Past and Present ;” not 
harder than to-day in protected Belgium. Every day our popula- 
tion is increased by well nigh a thousand ; how many of them will 
tind a place, how many be crowded out? That is the problem now 
as heretofore. I cannot think that to form an unalterable opinion 
tirst, and then set about selecting facts or fallacies to support it, is 
the way to arrive at a correct solution ; therefore again I am glad 
that this time ‘‘Trader” is busy with his facts, and am in hopes 
that when the heat of controversy is passed, Mr. Brett, too, may 
find that tariffs are not the only problems in economics, nor parody 
the most efficient instrument of research; and yet a better hope 
that happy chance may find him employment more apt and more 
remunerative than controversy. W. A. S. BENSON, 

Kensington, May 13th. 


GRAPHIC EVOLUTION OF THE STRESSES ON THE FLANGES OF 
LATTICE GIRDERS. 

‘Srr,—I have read Mr. Wilfred Stokes’ letter on the above subject 
with some interest, although I do not share his apprehensions as to 
any of your readers—even your “ youngest readers”—being so 
misled. I should think that very young students would know that 





the ordinates of a parabolic curve represent the stresses of a girder 
under or subject to an equally distributed load. But my object in 
writing is not to discuss that point, or Mr. Robertson’s modus 
operandi, but to take exception to his remarks on girders of the 
Charing Cross type, quoting Mr. Robertson, ‘‘If we consider the 
verticals in this figure as dividing the load equally between the top 
and bottom flanges,” &c. Then Mr. Stokes says, ‘‘ Now I hope no 
one will act on this supposition, as it is a most fallacious one, and 
one very far from the truth ;” and then Mr. Stokes continues, ‘‘ In 
a compound structure such as this the elasticity of the metal comes 
into play as a factor,” kc, Well, I think it is not the practice, in 
calculating the stresses in girders, to take any account of the 
elasticity of the materials; and further, that the employment of 
the vertical tension bars does equalise the stresses, not so much in 
the top and bottom flanges as in the diagonals, when affected by the 
rolling or partial loads, as will be seen by reference to the accom- 
panying diagrams, in which Figs. 1, 3, and 5 are girders of the 
Charing Cross type, and Figs. 2, 4, and 6 are similar girders with- 
out the vertical bars, and show the strains produced by loads on 
1, 2, and 3 points. In Fig. 1 the stresses are uniform throughout, 
while in Fig. 2 only one set of diagonals is affected by the load. In 
Fig. 3 the stresses are also uniform, while in Fig. 4 one of the loads 
acts on one set of diagonals and the other load on the other, and 
are not equal. In Fig. 5 the stresses are again uniform, while in 
Fig. 6 the first and third loads act on one set of diagonals, and the 
load at the second vertical acts on the other set, and is the same as 
Fig. 4. 

The following are diagrams of girders showing the difference of 
the effect of partial loading on girders having vertical tension bars 
at each bay or not :— 


Girder with vertical tension bars. Loaded at first vertical. 
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NoTE.—Only one set of diagonals receive the load. 


Girder with vertical tension bars. Loaded at jirst and second verticals, 
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Girder with vertical tension bars. Loaded at first, second, and third 
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Girder without vertical tension bars. Loaded at first, second, and 
third verticals, 
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Notr.—Thin lines and dots represent tension. Thick lines and 
dots represent compression, The numbers on the diagonals require 
to be multiplied by 1°414 to give the actual strains due to the 
assumed loads. 

I submit that these diagrams are conclusive that the verticals do 
equalise the stresses, and do useful work during the passage of 
rolling loads, and that this type of bridge is not “ essentially a bad 
construction,” but a very good type for many cases, 


WILLIAM PARSEY. 





THE DYNAMICS OF A PARTICLE. 


Sir,—A particle is submitted to the action of forces and is put 
in motion, It is submitted to the action of a force which is con- 
stant, and which I shall call the resistance, and it is submitted to 
the action of another and greater force which I shall call the 
impulse, Under these conditions the velocity of the particle, which 
is assumed to have no mass and no inertia or momentum, will 
be constantly accelerated. By Newton’s third law every force 
must be balanced by an equal and opposite force. If this be true, 
then what I have called the “‘impulse” must be balanced by an 
equal and opposite force, and no acceleration can take place. 

Perhaps some of your readers who have been through the mill 
will give me the answer to this puzzle. I and several other students 
have tried to get an explanation from the professor who teaches us 
mechanics, but we have entirely failed to understand his explana- 
tion, perhaps because he does not seem to be quite clear about the 
matter himself. A PUZZLED STUDENT. 

Rugby, May 10th. 





SANITATION IN JAPAN, 


S1r,—I am instructed to send to Tokio, Japan, for the use of the 
college students and Professor W. K. Burton, full-size actual 
patterns of valve and wash-out closets, soil pipes and the joints of 
same, with iron and earthernware pipes; and details of joints of 
lead pipes from 4in. to }in. Manhole covers for drain inspection 
chambers and channel pipes ; inlets for ventilating same, and plugs 
for testing soundness by water test. I believe this is the first ste 
in their sanitary system, and I am told that Tokio is to be sewered; 
and it being as large as London in area, and ‘‘as flat as a table,” 
will give some idea of the difficulty. F, Botrtina. 

London, May 14th. 





THE BECK GAS ENGINE. 


Sir,—We notice that in your report of the Beck gas engine you 
give the address of the <r as being in London, whereas it 
should have been Newcastle-on-Tyne. Kindly make the correction 
in your next issue, and oblige, WILBRAHAM J. B. CASLey, 

Per pro The Beck Gas Engine Co. 

Newcastle-on-Tyne, May 10th, 





Ss 
AMERICAN NOTES. 
(From our own Correspondent.) 
NEw York, May 14th. 

THE remarkably quiet condition of trade throughout the States 
is the cause of more or less speculation as to the causes and their 
probable duration, It is generally conceded that the tariff discus. 
sion has much to do with the sluggishness in iron and steel. Rai] 
mills are on two-thirds of theircapacity. Two or three are making 
full time. Agents are negotiating for the delivery of 40,000 tons 
to southern roads mostly, Railroad builders are preparing to 
hasten the work of construction after June. The late spring, the 
western rate wars, and the apprehensions as to the downward 
tendency in prices, all help to unsettle confidence. Bridge iron 
makers have considerable work. Pipe iron orders come in slowly 
at Pittsburgh; but billets and neil hanes are quite active there, 
Merchant bars are dull, and surplus stocks are shipped east. Blast 
furnace owners are backward about placing ore contracts. Several 
thousand coke workers are idle. One-third of the Shenango and 
Mahoning Valley furnaces are idle. Southern furnace companies 
are increasing their shipments north, and large sales are pending 
because it is generally accepted that American crude iron prices 
are at their lowest point. Southern forge iron is delivered here at 
16 dols.; No. 2, 17 dols.; and No. 1, 18 dols. Locomotive builders 
are turning out forty-two engines per week. Heavy summer tin- 
plate requirements are being } laced. Copper exports for week are 
700,0001b. Total for year, 18,698,076 1b., against 2,198,629 lb. last 
year; and 24,513,014 lb. of ore, against 2,374,292 1b. last year. The 
copper production will probably be stimulated by high monopoly 
prices, Extensive tin ore developments will be made in Dakota, 
and smelting works of large capacity will be erected. Ten glass- 
works have been erected at the natural gas town of Findlay, Ohio, 
Forty manufacturing establishments, employing from one hundred 
to five hundred men, are to locate at Findlay and Kokomo. The 
petroleum line to Chicago will be completed in ninety days, and 
800 barrels per hour will be delivered. ‘The Southern Pacitic Rail- 
road Co, has ordered three large colliers, to cost 500,000 dols. each. 
Manufactures are springing up rapidly on the Paeitic coast, and the 
cities along that coast are growing rapidly in population. The 
opening of lumber manufacturing centres and mal mines had done 
much to stimulate the growth of numerous small industries all over 
the vast region of country between the Mississippi River and the 
Pacific coast. It is here that much Eastern capital is being invested, 
The ruling rates of interest are 8 to12 percent. Labour for the 
most part is cheap, being largely Italian and German. The influx 
of immigrants from Southern Europe is very heavy, and much of 
this labour is profitably utilised in railroad building, and in agri- 
culturai work under American ownership. Irrigation is being 
entered upon extensively, and vast sections of fertile land will soon 
be made available for occupancy where railroad facilities will be 
within easy reach, 

Southern irons have been playing an unexpected part during the 
past two weeks. Advices from Louisville, the nearest entrepot on 
the Ohio River, show that sales of 50,000 tons of iron were made 
last week, and that in spite of a reduction of 20 cents per ton in 
freights on competing Northern iron, that contracts will be placed 
within two weeks for 50,000 tons additional. Northern consumers 
have been cautiously testing Southern irons fora year. The lack 
of practical information as to the precise quality of the Southern 
irons has interfered with their sales throughout the North. Busi- 
ness throughout the Northern mills and furnaces is slack. Stocks 
are low. Production runs about 30,000 tons per week under last 
year. This year’s shrinkage is enormous ; but it has not yet checked 
the downward tendency, and there is no unanimity of sentiment 
concerning the future course of prices. S92 many furnaces have 
been repaired, so many new ones built, that it is impossible to 
arrive at reasonable probabllities as to prices six months hence. 
New furnaces are projected along the line of the Northern Pacific 
road near the Pacific coast, where vast tracts of timber abound. 
The country is preparing itself for another forward movement. 
There is an abundance of capital awaiting employment. The 
Government will probably disburse some 200,000,000 dols. in the 
purchase of bonds during the next twelve months. Besides 
this legislative schemes will lead to the expenditure of most 
of the surplus in the Treasury. The rate of interest on commer- 
cial paper is lower than has ever been known, A tunnel nearly 
two miles long under the Cascade range has just been completed, 
and trains will be running by July ist. The pressure of the 
mountain is so great, that inverted stone arches were required to 
prevent clay being forced up from the bottom. Since January Ist 
nearly 4000 miles of railway have been projected in the Western 
States. Railroad shops are being built at thirty or more points in 
the West of very large dimensions, where repairing can be done 
promptly. Heavy machinery is under contract at nearly all the 
machinery establishments, and a full season’s work is assured. 
Since May Ist eighty locomotive engines have been ordered, and 
locomotive and car builders anticipate a very busy year. Nearly 
all orders are for 50 to 60-ton engines. The latest order is for pas- 
senger engines to draw ten Pullman cars at express speed over all 
grades, Railway traffic is improving, and freight rates are de- 
clining. The coal output will not fall below 125,000,000 tons for 
the year. The coal fields of the north-west are being developed 
very rapidly, and since the first of the year 2000 miners have been 
set to work, The same activity is apparent in Alabama, Tennessee 
Kentucky, and West Virginia, 








LAUNCHES AND TRIAL TRIPS. 


Last Saturday the Tyne Iron Shipbuilding Company launched a 
steel screw steamer, the Wileysike, of the following dimensions :— 
Length, 300ft.; breadth, 38ft. 6in.; depth, 24ft. She is fitted with 
steam windlass, steam steering gear, and all modern improvements 
for the rapid loading and discharging of cargo. She will be fitted 
with powerful triple expansion engines by the North-Eastern 
Marine Engineering Company, of Wallsend. 

The steamship Guy Colin, which has been built by Messrs. 
Raylton Dixon and Co., of Cleveland Dockyard, Middlesbrough, 
for the English and American Shipping Company, proceeded on her 
trial trip on Saturday. She is built of steel on raised quarter-deck 
rule with web frames, and no beams in her hold. Cellular water 
ballast all fore and aft. She has long bridge extending beyond the 
foremast, fitted at aft end for engineers and fore end for crew; 
with short well, and open topgallant forecastle. Accommodation 
for captain and officers under the bridge amidship. She has a short 
hood and house aft covering the steam stearing gear. Her leading 
dimensions are:—Length, 300ft.; breadth, 38ft. 2in.; depth, 
moulded, 21ft, 9in.; deadweight carrying capacity, 8350 tons, Her 
engines, having cylinders 23in., 35in., and 59in., by 39in., by 
Messrs. T. Richardson and Sons, of Hartlepool, worked most 
satisfactorily. On completion of trial trip she proceeded to Cardiff. 

Messrs. Hall, Russell, and Co., Aberdeen, launched on the 9th inst. 
for Messrs. John T. Rennie and Son, of London, for addition to 
their fleet trading between London and Natal, a steel screw 
steamer of 1800 tons, fitted with triple expansion engines of 220- 
horse power. 

On May 8th Messrs, Oswald Mordaunt and Co, launched a 
steel and iron screw steamer, the Jessmore, built for Messrs. W. 
Jobnston and Co., Liverpool. Principal dimensions:—Length 
295ft.; breadth, 40ft. 3in.; depth, 19ft. 6in. Class 100 Al Lloyd’s. 
The engines and boilers are by the same firm, triple expansion, 
with cylinders 2]}in., 36in., and 6lin. diameter, with a stroke of 
39in., fitted with Joy’s patent valve gear; three steel boilers, 
working pressure 170 lb. 

On the 15th inst. Messrs. J. F. Waddington and Co. launched at 
Seacombe a steel barge built for a Liverpool firm for the African 
trade. The barge is fitted with a steel deck, two large hatches and 
a crane for working the same, is capable of carrying about 50 tons 
on 4ft. draft, and is a duplicate of four other barges which the 
builders constructed last year for the same trade, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER J)ISTRICTS. 

(From our own Correspondent.) 


No revival can at present be reported in the iron trade. Black 
sheet makers to-day—Thursday—reported a fair continuance of 
the recent good demand, though some firms are admittedly less 
active, having fewer forward orders on the books, Prices do not 
improve, and the fall which has taken place is greater than there 
is any warrant for in the actual condition of the buying market. 
Doubles are £6 2s. Gd, to £6 5s., and lattens £1 additional, while 
singles are £5 17s. 6d. upwards, 

The call for galvanised corrugated sheets keeps excellent. ‘The 
best proof of this is the large shipments. For last month these 
aggregated 15,333 tons, which is the largest total on record for any 
one month, Another evidence of the increasing demand is found 
in the circumstance that one Wolverhampton firm of black sheet 
makers and galvanisers combined who have lately gone into the 
galvanising business are about to lay down two additional black 
sheet mills and additional corrugating plant. Their trade is mainly 
Australian. Prices of galvanised sheets do not improve, and £11 
Liverpool for oe qualities continues the quotation, 

The orders for marked bars run mainly upon horseshoe and cable 
iron, the former of which is going in much part to the colonial 
markets. Ordinary cable iron was to-day in Birmingham quoted 
by these firms £7; best, £8; and best best, £9 10s., all at works; 
with £7 10s., £8 10s.,, and £10 for the several qualities delivered 
Liverpool. Philip Williams and Sons, Wednesbury Oak Iron- 
works, quote Mitre bars £7; hoops, £7 10s.; and sheets, £8; 
Wednesbury Oak bars, £6; hoops, £6 10s.; and sheets, £6 10s., all 
at works. 

The tendency among the best bar makers to produce also a 
second quality iron is extending, since makers find that only by 
these means can they keep in the market, the competition from 
other makers being increasingly severe. Wm. Millington and 
Co,, of the Summerhill Ironworks, Tipton, have been the latest 
marked bar firm to go into this second-class trade. They com- 
menced the business only this year, and report themselves fully 
satisfied with the result. Such bars they are selling at £6 per ton, 
at which figure a good demand is found all round the district. 

Low prices are named in the common bar trade. The North 
Staffordshire ironmasters are delivering jin. rounds and squares 
into Birmingham at £5 per ton, of a quality guaranteed to stand 
the Government test of 30 tons to the inch. Shropshire iron- 
masters are delivering jin. rounds into the Cradley district for 
spike making at something less than £4 15s. per ton, after paying 
acarriage of 7s. per ton. Makers here declare that such prices 
must mean a great loss to the producers, since they affirm that 
even jin. rounds cannot be made for the money, and the orthodox 
custom is to make a difference of £1 lds. per ton between jin. 
and din. iron. 

The American demand is much below the average for this time 
of the year. his applies alike to sheets, hoops, strips, &c. The 
uncertainty regarding the tariff question accounts in some measure 
for this circumstance, but it is probably to be attributed in larger 
measure to the quieting down which the American home market 
just now shows, One American merchant firm in Liverpool, who 
ought at this period to have orders on its books for 40,000 or 
50,000 tons for the States, state that they have now only some 
5000 tons on order. 

Steel, no more than iron, is maintaining recent prices, and I hear 
of some remarkable prices for billets. Without, however, giving 
these minimum rates, I may state that soft billets for drawing- 
down purposes, delivered here from South Wales, are still quoted 
at £5 per ton, and plating bars at £5 5s. 

The new steel plant which was lately laid down at the Highfields 
Engineering Works, Bilston, of Messrs. Thomas Perry, Son, and Co., 
for the manufacture of steel castings on the Siemens-Martin prin- 
ciple, is answering admirably, ‘The castings manufactured include 
wheels, pinions, wheel rims, and other machinery for laying down 
in iron and steel works. 

Pig iron shows a little revival, more in imported than in native 
sorts. Steady sales are going on in some directions, and there isa 
tendency in prices to recover themselves a little. Buyers reported 
this (Thursday) afternoon that Northamptons were 35s, 6d. and 
upwards, delivered to works; but sellers quoted 36s., and for 
Derbyshires 36s, 6d., with superior sorts of the latter 1s. additional. 
Hematites were slow at 52s, 6d. for good forge sorts for the West 
Coast. Native pig makers report that current output is going 
ay from the furnaces briskly, but that new contracts are less 
vigorous. Part-mines are named at 37s. 6d. easy, and common at 
30s., with hot-blast all-mines at 50s, 

Messrs. Alf. Hickman and Sons, of the Spring Vale Works, are 
producing 1800 tons of pig iron per week from their plant of four 
furnaces, which renders the firm the largest producers of raw 
iron in the district. They are now laying down a battery of 
forty coke-ovens for the manufacture of coke from Staffordshire 
slack for the supply of their own furnaces. 

There is a fair amount of activity in the engineering trades of 
Birmingham and South Staffordshire. The branches in which 
most business is doing at the moment are boiler and gasometer 
manufacture and bridge-making. The heavy iron founders are 
moderately well engaged. 

Orders for chains and anchors for Northern shipbuilding yards 
are coming to hand slowly at the Tipton and Dudley engineering 
works, 

Iron pipe founders are only quietly engaged. Competition for 
contracts offering on the market is very severe, and prices are cut 
very fine. Nearly all the large export orders are secured by 
founders at Glasgow and other places on the coast. 

Railway material, in the form of wheels and axles and tires, is in 
good out-turn at date, on account of the South American and 
Indian railways in particular. South America is also an excellent 
market at date for machinery of all kinds. 

Some few months ago I noticed that Messrs, T, and W, Summers, 
of the High Orchard Ironworks, Gloucester, had received an im- 
portant order for linoleum machinery from America. I may now 
report that the same firm have received an order from a Russian 
syndicate to erect at Riga a complete plant of the same class of 
machinery. 

The makers of galvanised tanks and baths are very well engaged 
this week upon both home and foreign account. The galvanised 
roofing manufacturers are also busy, and there are so many fresh 
inquiries in hand that an early further increase in business is 
assured, 

The operatives in the Old Hill spike-nail trade, who complain 
that they are working at unprofitable rates, have held a conference 
with their employers. The result is a resolution appointing a com- 
mittee to ascertain the average wages that have been paid during 
the last three months, and agreeing to an all-round advance of 
25 per cent. upon those wages. 

Messrs, Chamberlain and Hookham, who have supplied the 
electric lighting installation to the Birmingham Art Gallery, are 
endeavouring to arrange for the electric lighting of a district of the 
town bounded by High-street, New-street, and Corporation-street, 
up to Union-street. The proposal is to supply the electric light by 
meter on conditions similar to those in operation in Liverpool. 

The Leamington Town Council seems unable to decide either for 
or against the electric light. At a meeting on Monday one mem- 
ber moved a resolution for a determination of the contract with the 
Electric Light Company, arguing that electricity as a street illumi- 
nant was a failure. Ten councillors voted for the motion and ten 
against, and the Mayor refused to give a casting vote. 

Birmingham manufacturers may feel some chagrin at one 
especial passage in the indictment of English commercial methods 
which Vice-Consul Penlington sends from Asturias, Mr. Penling- 
ton states that he sent to a Birmingham house a case of German, 
French, and native locks, bolts, building tools, ironmongery, 








spades, and scythes, with prices as per invoices from continental 
makers. The reply was to the effect that the firm had difficulties 
with workmen, “ especially as regards the locks,” Eighteen lock- 
makers had been seen, but their workmen refused to have any- 
thing to do with them. As for the scythes, the Birmingham house 
reported that they were entirely continental pattern, and that none 
of the English makers would look at them. Considering the opportu- 
nities which more favourable tariff arrangements have provided for 
trade with Spain, these statements of Mr. Penlington certainly 
cast some discredit upon local manufacturers, The Wolverhamp- 
ton Chamber of Commerce, it may be remembered, recently set 
itself to the extension of our Spanish business in locks. 

A lengthy discussion arising out of Mr. B. Woodworth’s paper 
upon ‘‘ The Economy of Steam in Winding-engines,” took place on 
Monday at the meeting of the North Staffordshire Mining Institu- 
tion, upon the relative virtues of Cornish valves and slide valves. 
The results of recent tests of Mr. E. Mould’s patent coal-getter were 
brought before the meeting by Mr. Hains, secretary of the Mass- 
field Colliery, Longton. it was stated that in the first week of the 
trials the machine got 153 tons of coal, at a cost of 1s. 84d. per ton. 
The percentage was 65 tons of round coal and 35 tons of slack. 
The second week there were 162 tons got by powder, ata cost of 
1s. 74d. per ton, the percentage being 73 of round coal and 27 of 
slack. The powder cost 1s, 2d., and nothing was charged for the 
cost of the machine, It was contended that the trials had taken 
place under exceptionally unfavourable conditions. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 


Maznchester.—In all branches of the iron market business con- 
tinues in a weak, stagnant, condition which is most discouraging. 
The unaccountable persistent downward movement in warrants, 
which at Glasgow during the present week have touched the lowest 
point since 1852—and which, in fact, may be said to be the lowest 
price in modern times, as during the last thirty-five years the con- 
ditions of trade have so entirely changed that the prices ruling in 
1852 have little or no relation as a matter of comparison with the 
current prices of to-day—has of necessity a = depressing effect 
upon the market. In what may be termed really legitimate trade 
there is little or nothing doing, and the market seems to be prac- 
tically in the hands of speculators, who in some instances venture 
upon “ bear” operations, which, in view of the present abnormally 
low prices, and the fact that in the iron-using branches of industry 
trade has undoubtedly improved, and is decidedly better than it 
was this time last year, when prices were at a higher level than 
they are now, would seem to be very risky transactions. Warrants 
are now ata figure which would lead to considerable speculative 
handling on the slightest favourable turn of the market that would 
very soon force up prices, and the probable effect upon trade in 
this district by the proposed revision of the American tariff is a 
matter that is not to be lost sight of. A sudden recovery in prices 
is certainly a contingency which is not improbable at an early date, 
and this seems to be recognised by pig iron makers, who, although 
they are not absolutely firm at their list rates, show very little 
inclination to enter into transactions of any weight on the basis of 
the very low figures at which alone business seems possible at pre- 
sent. In manufactured iron makers are gradually losing the 
advance which they put upon prices since the commencement of 
the year, and merchants are persistently forcing down the market 
to almost as low a figure as ever. 

There was only a very dull, inanimate market at Manchester on 
Tuesday. Enquiries for either ordinary or hematite qualities of 
pig iron were of the most restricted character, and little or no 
actual business was reported to really test prices. Makers’ quota- 
tions were much the same as last week, local brands remaining at 
about 39s. 6d. to 40s., less 24, for forge and foundry, delivered 
equal to Manchester; but any transactions are confined to special 
sales, where Lancashire makers have a more favourable rate of 
carriage; on the basis of Manchester delivery, they are quite out 
of the market; and the same may be said of Derbyshire foundry, 
which is still quoted at about 41s, 6d., less 24, delivered here. 
Lincolnshire, which remains by far the cheapest iron in the market, 
averages 36s, 6d. to 37s., less 24, for forge and foundry, delivered 
equal to Manchester, without, however, attracting buyers of any 
moment. For outside brands, makers generally are about steady 
at late rates, and for good ordinary foundry, Middlesbrough 
40s, 6d., net cash, remains the average figure for delivery equal to 
Manchester. Hematite quotations are little more than nominal, 
but 51s. 6d., less 24 delivered in the Manchester district, is about 
the current figure at which good foundry qualities can be readily 
bought. 

In finished iron, makers are getting short of orders to replace 
contracts running off, and are showing more anxiety to secure 
specifications in any quantity that buyers have to offer. Ordinary 
qualities of bars are not actually quoted under £5 per ton delivered 
in this district, but in many cases £4 17s. 6d. is being taken, and 
merchants are even cutting below this figure ; hoops average £5 5s,, 
and sheets £6 10s. to £6 12s. 6d. per ton delivered. 

Makers of steel plates are in a very similar position. They are 
running off contracts faster than they are being replaced, and 
quotations have come down to £7 15s. per ton for delivery in the 
Manchester district; but even at this figure merchants are under- 
selling, and second-hand parcels of plates have been sold at as low 
as £7 10s, 

A fair amount of activity continues to be reported generally 
throughout most branches of the engineering industry; but the 
actual improvement in trade is not making any very great progress, 
and does not at all touch prices, which have to be cut quite as low 
as ever where any work has to be got. The reports of the trade 
union societies are still of a favourable character with regard to 
employment and the prospects of trade from their point of view. 
Although the latest returns show no further appreciable decrease 
in the number of unemployed, the improvement which has taken 
place in this direction during the last two or three months is being 
maintained, and the reports from most of the industrial centres are 
to the effect that trade is better, and the outlook for the future 
hopeful. 

The important question of mine rents and mineral royalties, 
which was raised at a recent meeting of the Manchester Geological 
Society, ina paper read by Mr. C. M. Percy, of which an abstract 
has been given in THE ENGINEER, was again under discussion at a 
meeting of the Society held in Wigan last week, when Mr. 
Oswald Walmesley read an exhaustive paper on the subject. After 
criticising many of the statements put forward by Mr. Percy, and 
urging that, even admitting that something must be done, there 
was no reason why the first principles of political economy should 
be violated, Mr. Walmesley suggested that something of practical use 
might be accomplished in the following directions, to remove some 
of the evils complained of under the present system of mine rents 
and royalties :—(1) Trustees or quasi-trustees should be distinctly 
empowered in all cases to revise the terms of existing mine leases, 
and to grant extensions of such leases, with power in granting ex- 
tensions to give the lessees credit for any sum overpaid through 
fixed rents in excess of the measurement rents or royalties, and 
also with power in altering present leases, or granting new ones, tu 
adopt the sliding scale system of reservation of royalties. It might 
not yet, he added, be too late to approach Lord Herschell with the 
view of the introduction of some such provision into the Bill brought 
into the House of Lords this session to amend the law relating to 
the duties and liabilities of trustees. Such a provision, if author- 
ised by law, would not only enable many trustees who were will- 
ing, but unable, to make satisfactory arrangements with their 
lessees to do so, but would act also as an intimation to mineowners 
not under disability that the Legislature recognised the propriety 
and desirability of such arrangements being come to, where the 
terms of leases had become unduly burdensome. (2) The necessity 
for the reservation of heavy fixed rents, with the objectionable 





results of overpaid rents, would be obviated if Parliament would 
authorise a somewhat stricter construction being put on covenants 
for working mines. In the United States it did not appear to be 
usual to reserve fixed rents, but the ordinary form of lease con- 
tained covenants by the lessee to enter and work the mine in a 
manner necessary to good and economical mining, so as to 
take out the greatest amount of ore possible, with due regard 
to the development and preservation of same as a _ work- 
able mine, and to work the mine steadily and continuously 
from the date of the lease. If the performance of covenants 
such as these could be specifically enforced in this country, there 
was little doubt that the system of reserving heavy fixed rents 
would gradually disappear. (3) Some legislative provision seemed 
desirable with respect to the regulation of way-leaves—particularly 
if, as seemed likely, properties became more divided in this country 
—to prevent mining adventurers from being unduly hampered, and 
to avoid minerals being lost to the nation through the perversity 
of individuals, It seemed to him that if three-fourths in number 
and value of the owners in any specified district, which should 
naturally be worked by the same undertaking, were willing to let 
their mines on fair terms, but the minority of the owners refused 
to accept the same terms, the lessees might fairly ask to be entitled 
to necessary way-leaves through the mines of the minority fcr the 
purpose of working the mines of the majority, reasonable com- 
pensation being made for the use of the way-leaves and any 
damage caused by such use. In conclusion, Mr. Walmesley said 
the legislation he advocated had nothing about it which might be 
termed heroic; but he believed it was practical and practicable, 
and he ventured to think that if such legislation were speedily 
effected, although Mr. Percy’s “‘ promised land” might not be 
reached, undoubted relief to mining lessees would follow. 

The coal trade remains fairly steady for the time of the year. 
The best qualities still move away pretty freely, and are steady at 
late rates. Medium and lower qualities of round coal are com- 
mencing to hang somewhat upon the market, and there is for these 
an easier tendency in prices. Common round coals for steam, iron- 
making, and general trade uses, continue in fair request, and there 
is still an active trade doing for shipment, so that although sup- 
plies are plentiful there is not as yet any real pressure to sell. The 
better classes of engine fuel meet with a good sale, but inferior 
sorts are a decided drug and very low in price. At the pit mouth, 
best coals average 9s, per ton; seconds, 7s.; common house coals, 
5s. 6d. to 5s. 9d.; steam and forge coals, 5s. to 5s. 3d.; burgy, 
4s. 3d. to 4s. 9d.; and slack from as low as 2s. 3d. and 2s. 6d. for 
the common, up to 3s. 6d. and 3s. 9d. for the best qualities. For 
shipment prices are steady on the basis of about 6s. 9d. to 7s. per 
ton for good steam coal delivered at the ports on the Mersey. 

Barrow.—In the hemitate pig iron trade there is again a quieter 
report. The demand from all quarters is quiet, with the exception 
of that from makers of steel who require large parcels to supple- 
ment the already large deliveries they have contracted for. The 
business doing in Bessemer qualities is far larger than that in forge 
and foundry sorts, because the former is the basis on which the 
present large trade in steel is being done, and as in the course of a 
short time the developments which are taking place in the Siemens- 
Martin’s department will bring the output of that class of metal up to 
a good second position to that of Bessemer steel, it may be expected 
that the consumption of Bessemer pig iron will be fully maintained 
if not increased before the summer is out. Last week’s prices are 
still quoted for both Bessemer and for forge and foundry iron, the 
former at 42s. 6d. per ton net, f.o.b., and the latter at 41s. 6d. 
Stocks are still large, especially in the hands of second-hard 
dealers. _ Some makers are proposing to restrict the make by 
putting furnaces out of blast. This position, however, is not 
that of Barrow where nearly all the iron made is directly con- 
verted into steel. The steel mills are busy, and there is a large 
and full output of all classes of this metal. There is a fair demand 
for rails, and heavy sections are still quoted at £3 17s. 6d. per 
ton net f.o.b., with lighter sections at £4 2s. 6d. per ton. There 
is a brisk business in steel ship plates and angles, and shipbuilders 
who have good prospects are becoming more and more busy, as 
also are engineers, boilermakers, and others engaged in general 
trades. Iron ore remains quiet at from 8s. 6d. to 11s, 6d. per ton 
net at mines. The scheme for establishing a large industry at 
Barrow, for the manufacture of wood pulp by a chemical process, 
has at length been realised. Its promoters are Mr. Edward 
Partington, of Manchester and Glossop, and Mr. T. Briggs, of 
Manchester and Barrow. Mr. Partington is to receive £43,500 for 
his patent right, and takes of this sum £40,000 in paid-up shares. 
He guarantees 6 per cent. per annum for ten years, with one-third 
of the dividend realised over and above that sum. Only about 
£50,000 of the capital to be raised will be offered for public sub- 
scription. The timber used will be imported direct to Barrow, 
and will thus help to increase the trade in shipping as well as on 
the railways. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A DECIDEDLY dull feeling pervaded the Cleveland iron market 
held at Middlesbrough on Tuesceay last; but no change in prices 
took place. Sellers, as a rule, did not press their iron on the 
market; but here and there a weak holder might be found ready 
to do business at slightly below last week’s rates. The quotation 
usually made by merchants for prompt delivery was 31s, 3d. per 
ton; but a few odd lots of g.m.b. were sold at 3ls. 14d. Por 
delivery to the end of next month 31s. 6d. was asked. Forge iron, 
which was being sold at 31s. 6d. per ton a month ago, is now 
offered at 30s. 3d. to 30s. 6d. The principal makers have contracts 
on their books sufficient to last for some time, and they will not 
accept less than 32s.; but others who are not so well off would 
probably not refuse 31s. 6d. 

Stevenson, Jaques, and Co.’s current quotations:—‘‘ Acklam 
Hematite,” mixed Nos., 45s.; ‘‘Acklam Yorkshire,” Cleveland, 
No. 3, 35s.; ‘‘Acklam basic,” 35s.; refined iron, hematite and 
Cleveland, 65s. and 55s.; chilling iron, 55s, to 60s. per ton; net 
cash at furnaces, 

There is very little being done in warrants either at Middles- 
brough or Glasgow. Sellers’ price is about +ls., and that of buyers 
1d. per ton less. 

It is satisfactory to observe that stocks are still decreasing 
steadily. The quantity of pig iron in Messrs. Connal and Co.’s 
Middlesbrough store was, on Monday last, 501,391 tons, or 3501 
tons less than a week previously. 

The shipments of pig iron from the Tees show no signs of falling 
off, and indeed they are heavier than they have been for several 
years. No less than 54,077 tons were sent away between the Ist 
and 14th inst. incluzive, as against 43,198 tons in the corresponding 
portion of April, and 31,405 tons in that of March. 

There is no change to report in the finished iron trade, either as 
regards prices or the amount of business done, The works keep 
fully occupied on old contracts, but fresh orders are less plentiful 
than they were a short time since. 

The value of goods, exclusive of coal and coke, exported from 
Middlesbrough last month was £246,383, and from Newcastle 
£243,011. The increase in the former case was £11,955, and in 
bos latter case £87,982, when compared with the returns for April, 
1887. 

Notwithstanding the very favourable statistics as regards 
increase of shipments and decrease of stocks, trade throughout 
the towns of the North-East Coast continues in a very sluggish 
condition. There is no doubt that the number of unemployed 
workmen is gradually diminishing, but the decrease is very slow. 
About 5 per cent. is the probable proportion. The iron shipbuild- 
ing and general engineering industries are slowly improving, but 
there have not been sufficient orders given out recently to take the 
place of those that have been worked off. It is perhaps just as 
well that such reactions should occur. for the demand for in- 
creased wages, and the petty strikes in support thereof, which are 
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still taking place in certain directions, show that had the improve- 
ment in trade been as steady and continuous as was generally 
hoped, the whole district might by this time have been involved in 
labour difticulties. 

There is a decided lull in shipbuilding at the moment. Those 
who think the trade is overdone, and those who are contident that 
more ships will have to be added to the register, have not yet fully 
fought out and decided between themselves whose views are correct. 
There is, however, little doubt but that if there were a marked 
revival of the trade of the country there would soon be a consider- 
able increase in the demand for ships, One thing seems more and 
more clear as time goes on, and that is that no other nation can 
compete with us in ship and marine engine building, and in carry- 
ing on the ocean traffic of the world. 

The dispute at the Darlington Steel Works has unfortunately 
ended ina strike or lock-out, terms which are used by partisans 
according to their sympathy with the one side or the other, but 
which in the eyes of the public mean precisely the same thing. 
The points in dispute seem to have changed from what they origin- 
ally were to altogether new ones. At first the employers declared 
their preference for non-union men, and their intention to 
dispense with the services of those who wished to form them- 
selves into a trade combination. This declaration was resented 
by the men, and was withdrawn, and it is therefore no longer 
a matter of dispute. Neither is there any claim from the 
workmen for an advanee of wages nor from the employers for a 
reduction. But the latter say they will only open the works if the 
men will agree not to demand a rise until higher prices for steel 
rails can be obtained. The men, on the other hand, refuse to com- 
mit themselves to this, and so the works will be closed for an 
indetinite period. The increasing popularity of arbitration is 
shown by the following resolution, which the workmen 
unanimously, viz.:—‘*That we, the workmen employed in the 
Darlington Steel Works, are willing to start work on the terms we 
came out on, and to submit all cases of dispute to a joint com- 
mittee, having the right in case of failure to agree to call in an 
arbitrator, whose decision shall be binding.” 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


BotH the coal and iron trades have been excessively quiet during 
the week. The advent of summer weather has, of course, militated 
against the consumption of house coal, which is in feeble demand 
owing to merchants anticipating a still greater fallin prices. To 
London and the South the tonnage is under the average ; while 
the Eastern Counties are also taking less. Locomotive coal is in 
steady demand, and prices being regulated by contract are not 
subject to the tluctuations common to house fuel. The coke trade 
isin a better state, the tonnage sent daily to Derbyshire, North 
Lincoln shire, Xc., being well up to the usual demand at this time of 
the year. 

In the important district known as the Erewash Valley prices of 
pig iron are reported to be lower than for any period during the 
past six months. Ordinary makes are quoted as follows :—No. 1 
foundry, 35s. to 37s.; No. 2, 33s. to 34s.; No. 3, 31s. to 32s.; No. 4, 
31s. to 32s.; No. 3 forge, 30s. to 3ls.; No. 4, 29s. to 30s.; mottled 
and white, 28s. to 29s. per ton, at the furnaces. In manufactured 
iron, ordinary bars run from £4 lis., and plates from £6 10s. 
Steel is stated to be firm at former prices—angles and bars making 
#7 ; tees and plates, £7 10s.; and sheets, £7 lis. to £8 5s. 

The Board of Trade, in their official returns for April, must 
have made a mistake in the value of steel exports to the United 
States. The total value was put down at £4333, against £104,636 
for April of 1887; but on referring to the quantities I find that 
4890 tons were sent to America. The real value must be at least 
six times £4000, and even then the falling off is enormous. 

The cast iron trade continues very dull, foundry owners requir- 
ing to exercise the strictest economy to make a profit in the pro- 
duction of goods. Messrs. Newton, Chambers, and Co., Thorncliffe 
Ironworks, have intimated to their employés in the gas-making 
apparatus department that a reduction of wages to the extent of 
2s, per week is necessary. For pipes and builders’ castings there 
is a fair demand; other kinds of foundry work in very light 
request. 

A remarkable case of German competition in scissors was brought 
to my notice on Tuesday. What are known as ‘‘folding-up” nail 
scissors were invented by an ingenious craftsman named Mr. 
shomas, They were made of fine steel and with spring arrange- 
ments which worked sweetly and well, but they could not be sold 
under 4s, 6d. to 5s. per pair. Prior to the expiring of the patent 
the wide-awake foreigner had seen his way to an imitation which 
could be sold at 104d. and 1s, On the morning the patent lapsed 
the market was flooded with these German imitations. Of course 
one Sheffield-made pair will outlive six of the other, but the British 
public saw what seemed to suit them, and the German scissors 
met the market. Two pairs were shown to me the other day. 
Placed side by side, the difference was apparent. The German 
was made from steel, which probably cost ls. 3d. per stone; 
the other, 4s. 6d. Where the Sheffield article had beautifully- 
wrought steel springs throughout, the other was cast, with 
a scrap of steel put at the end. And yet these German goods, 
which bear no name or place of origin, are sometimes put on cards 
which bear ‘‘ Shettield,” and even the names of Sheffield manufac- 
turers. Thus carded they are a grossdeceit. The Germanssupply 
them imitated at 4s. 9d. per dozen; the real article costs 3s. each 
to make. At one time a single Sheffield firm sent 4500 dozens a 
year to Germany; they send none now. A similar tale is told of 
the scissor trade with the United States. 

The electric light makes rapid progress in Sheffield, both as an 
advertisement and as an illuminant. A well-known firm of 
butchers, Messrs. N. Lister and Sons, of Sheffield Moor, have made 
a particularly brilliant and effective installation. The dynamo is 
Crompton’s, capable of driving 130 16-cardle power lamps, and at 
Messrs. Lister’s there are thirty-four 16-power lamps outside, and 
sixty-six 16-power and five 50-power inside the shop. These, being 
placed in pear-shaped crystal globes, have a beautiful effect. The 
installation has been carried out by Mr. Wilson Hartnell, of Leeds, 
and is the first of its kind introduced into Sheffield. Wentworth 
House, the seat of Earl Fitzwilliam, has been fitted up on this 
principle. It is claimed for this dynamo, which has been adopted 
by the Admiralty, that the large proportion of 93 per cent. of the 
electricity made is used. The main switch board, which is Mr. 
Hartnell’s patent, is of such a type that it does not affect the fire 
insurance premiums, and above that is the volt meter, by which the 
attendant can see what the engine is doing, and regu'ate the speed 
accordingly. All the wires are protected, and every precaution is 
taken against the heating of the wires, whilst any part of the lights 

can at any moment be isolated and extinguished. A 10-horse 
Stockport gas engine supplies the motive power. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has again been very flat this week, 
with a further reduction in prices. On Monday business was done 
in Scotch warrants at 47s. 10}d. cash, the lowest price that has 
been touched for a period of at least thirty-seven years. From 
this figure there was a slight reaction, but the demand is confined 
to the necessities of the existing speculative accounts, and there 
has been so far no evidence of a desire to purchase iron on the part 
of the outside public. Some authorities urge that the price is now 
so low that warrants are sure to prove a good investment, whilst 
others are of opinion that we shall see still lower prices. Should 


values recede much farther, it is highly probable that the con- 
sumption of Cleveland iron here will be largely superseded by 


Scotch. Indeed, there is already a very considerable increase in 
the quantity of Scotch iron going into use. 

Considerable additions continue to be made to the stock in the 
Glasgow warrant stores, which now exceeds 980,000 tons, which is 
about 125,000 tons larger than it was a year ago and 385,000 tons 
above that of the same date in 1886, 

The current values of makers’ pig iron are :—Gartsherrie, f.o.b. 
at Glasgow, per ton, No. 1, 44s. 6d.; No, 3, 41s. 6d.; Coltness, 48s. 
and 42s. 6d.; Langloan, 45s. 6d. and 42s. 3d.; Summerlee, 47s. and 
42s, 6d.; Calder, 46s. 6d. and 40s.; Carnbroe, 40s, and 38s.; 
Clyde, 44s, and 40s.; Monkland, 39s. 6d. and 38s.; Govan, at 
Broomielaw, 39s. 6d. and 38s.; Shotts, at Leith, 45s. 6d. and 
43s.; Carron, at Grangemouth, 49s. and 43s.; Glengarnock, at 
Ardrossan, 43s, 6d. and 39s. 6d.; Eglinton, 38s, 9d. and 37s.; Dal- 
mellington, 30s, 9d. and 38s. 

The position of the malleable iron trade is rather unsatisfactory 
still, there being a great lack of fresh orders, even although it is 
well understood that to obtain these makers would have little 
hesitation in making a concession in price. 

Steel makers for the most part continue quite busy, but mer- 
chants are offering to accept orders at 2s. 6d. to 5s, a ton below 
last week’s prices. Makers, on the other hand, repudiate the 
reduction, and the principal houses say they are full of work. 
There is no doubt they are so as regards shipbuilding steel, which 
they are pressed to deliver at present, and merchants who are 
willing to accept reduced rates of course take the risk of the 
market, and argue that raw material has become so very cheap 
that there can be little doubt makers will be willing a short time 
hence, when they have less work on hand, to meet the views that 
now prevail. 

Sheet makers report that they are busy, and the steel nail trade 
is in an active state. 

During the past week there was shipped from Glasgow locomo- 
tives to the value of £14,900 to Bombay and £800 to Buenos Ayres; 
a barge and machinery, worth £10,800, to Calcutta; other 
machinery, £9400; steel goods, £5370; and general iron goods, 
£16,500. 

There is an improved business in the coal trade, and it promises 
to be still better in succeeding weeks, as the navigation in Northern 
Europe is now fully open. Prices are, however, very low, without 
much prospect of advance, except in the case of steam coals, which 
are in extra brisk request at higher rates. The past week’s ship- 
ments embraced at Glasgow 30,693 tons, Greenock 4550, Ayr 8747, 
Irvine 1513, Troon 5961, Ardrossan 1702, Burntisland 10,466, Methil 
4902, Leith 6472, Grangemouth 12,394, Bo'ness 5283, and Granton 
1875; the total of 94,558 tons, comparing with 86,610 tons in the 
same week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE great subject of comment in Cardiff during the last week 
has been the passing of the Barry Extension line, and the granting 
of running powers to the Barry Company over the Taff Vale, by 
the House of Commons Committee. The Lords’ Committee will sit 
in judgment about the middle of July, so there is time for the 
combatants to get into the best form, as they undoubtedly will, for 
the final struggle. 

The condition of things at present is this: the Taff Vale authorities 
have already a crowded line; the Bute Dock authorities, a portion 
of their docks anything but crowded. These twe facts, well known 
locally, are held to be strong argumentsagainst the concession, which, 
it issuggested, would never be granted by a commission held on the 
spot. Authorities say that an outcome of the present contest will 
be an appeal to transfer these enquiries to the local authorities who 
will be elected in connection with the new County Government 
Bill. 

The Barry line is being pushed on with vigour, and the connec- 
tion with the Taff will soon be carried out. This will be at 
Treforest. Iam glad to hear that there isa prospect of renewed 
effort at this place by the Treforest Co., as soon as an understand- 
ing has been brought about with Mr. Fothergill, the landlord. 

The staple industries are in the same good state as I have of late 
represented. Vera Cruz and a few others continue to figure for 
large clearances of rails, and home railways and home tin-plate 
works combine to keep mills busy. Rails range from £3 17s. 6d. to 
£4 2s, 6d. for heavy sections ; light commands from £4 12s. 6d. to 
£5 5s, At Swansea Exchange on Tuesday it was remarked that 
Scotch pig was lower than it has been since 1852. Quotations are 
37s.; Swansea hematite, 48s.; Forest Bessemer and Siemens, 
49s. 3d. Welsh bars are at £4 12s. 6d., and range up to £4 lis.; 
steel blooms to £4 5s.; tin-plate bars, £4 15s. 

The quotations for tin this week were £85, Tin-plates were as 
follows :—Iron cokes, 12s. 9d. to 13s.; Bessemers, 13s. to 13s, 3d. 
Siemens, 13s, 3d. to 13s. 6d.; ternes, 24s. to 26s.; charcoals, 17s, 6d. 
to 25s.; best, 17s. 6d. to 26s. 

There is a good deal being done in present and forward sales, and 
at the Exchange this week it was admitted that the suddenness of 
the collapse was more beneficial than otherwise, and that no ill- 
effects had taken place, the break-up having been long regarded as 
a certainty. 

Iron ore is in free demand and prices are looking upwards, 
Carthagena and Huelva are in steady requirement. House coal is 
not so favourably situated as it was, and prices are drooping slightly. 
For the best 8s, 3d. is quoted, but sales have been effected at &s. 
Steam coal is in steady request, and all the ports are doing a large 
business, though not quite up to late totals. Small steam I have 
noticed stacked in many places to the extent of many hundred tons. 
This is being offered for 3s. 9d., and during the last day or two has 
been in better request. Prices generally keep up much about the 
same as they have been for some time. Thus best steam is quoted 
from 9s. 3d. to 9s, 9d., and steam coals generally, good and dry, 
figured from 8s, to 8s, 3d. Smiths’ small, 6s. 9d. Welsh coke is 
decidedly improving. 

A great improvement has been carried out at the Alexandra 
Dock, Newport, Mon., in the way of expeditious tipping. A 
miner's safety explosive company has been registered witha capital 
of £200,000 to work Favier’s patents. The subscribers include 
Sir George Elliott, Sir W. T. Lewis, Mr. Parkinson and a number 
of other leading men in the Welsh coal world. Five men were 
killed by an explosion in Aber Colliery, Tynewydd, Ogmore Valley, 
on Monday. The inquest was opened on Tuesday, and adjourned. 
Mr. Simons has been retained for the company, anda minute 
“met is certain. 

e Great Western Railway is going in for additiona) works at 
Cardiff. The Taff Vale proposed coast line is now abandoned. 
An important Committee meeting has been held of the Rhondda, 
Gilfach, Ogmore, and Garw House Coal Union with a view of 
arranging for an address by Mr. W. Abraham, M.P., on the 
sliding scale organisation. 

The Caerphilly miners have also had a meeting to discuss the 
urgent necessity for a ‘‘ Weekly Wages” Bill. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 


NoTHING has occurred this week to alter much the condition of 
the iron markets. Where any change has taken place it is for the 
better, so far at least as crude iron is concerned; which should in- 
directly benefit the manufacturing branches. Prices have been 
maintained, and no fears of a reactive character are entertained. 
In taking a survey of all the international markets, this one has the 
appearance of being the firmest and most satisfactory ; but it must 
not on that account be supposed that the actual trade conditions 
here are other than elsewhere, as far as orders or employment 





are concerned ; and if there be any difference, it is only in the 
ostensible stability of prices brought about by the conventions, 
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at the cost of somebody or something—to wit, the working-y 
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branches and the shrinkage of exports, to say nothing of the public 
at large as consumers, No exceptionally favourable circumstances 
can be discovered to account for the rosy reports met with from 
manufacturers, except a desire to show off a by no means buoyant 
trade in the best light possible; but the statistics for the ‘tirst 
quarter tell a much more doleful tale, for there is a falling off in 
almost every iron and steel article, until the total export deticit 
reaches 95,000 t. against the corresponding quarter of last year, 
Pig iron, rails, bar iron, and wire rods have suffered’ the 
severest drop. Merchants are no more in a position to keep 
up their old foreign connections, on account of the prices, rules 
and regulations of the conventions, and the former, once lost, will 
not so easily be recovered, The works, on the other hand, seem 
content, through Protection and the conventions, with the higher 
inland prices they get, and give themselves little trouble about 
export ; speaking of course only of those works possessing furnaces 
and coal mines which could export if they chose, for those without 
furnaces the cost of production comes too high to afford a profit 
on export with the present competition. The reports from Silesia 
continue good, though trade is not very brisk at the moment, 
Advantage is being taken of the high water in the great rivers to 
get manufactured iron to market in the interior and the Baltic 
which keeps that branch moderately busy, and the foundries 
and constructive and steel works are pretty well employed, 
Forge pig remains at M. 50, foundry 56 to 60, mer. 
chant bars, 140 to 142°50; sectional iron, 155; and plates, 
160 to 165 pt. In Rhineland-Westphalia ironstone in the 
Siegerland is getting rather scarce for want of labour, so many 
miners being busy with spring husbandry on their several plots of 
ground ; so prices are very firm, and tend upwards, The notations 
are M. 9°50 to 13°50 p.t. at mines stations for lowest and highest 
quality. Minettes keep in full demand at firm prices, trom 
M. 28 to 326 p.t. at mines in Luxemburg-Lorraine. As 
there is no chance at present of the raw materials becoming 
cheaper, pig iron has in general become firmer. The late good 
sales of spiegeleisen to America, and others to different parts ot the 
Continent, have put a little more contidence into this branch, and 
have caused prices to become very firm, but it has not altered 
them, for they remain at M. 58 p. t. for the 10 to 12 p. c. grade, 
and higher according to the percentage of Mn. Forge pig has 
again become brisk, and the good present demand, coupled with 
the high price and scarcity of the raw material, is not unlikely 
shortly to cause a rise in prices, which are momentarily very tirm, 
indeed, at M. 50°50 to 51 and 50 to 51 for good brands and steely 
white iron respectively. Contracts for August have already been 
closed, and here and there till November next. Foundry is now 
paid a trifle above convention prices, which range 5] to 57 for the 
three Nos., and the demand continues good ; basic is still in full 
request at 46; Bessemer is unchanged in every way, and is noted 
54; Luxemburg forge, 38°70 p. t., all on trucks at works. The 
malleable iron trade is by no means in a brilliant position. It 
is maintained that the inland demand is satisfactory, but this 
can hardly be the case in reality when the much vaunted 
spring specifications come so sparingly to hand, and the works in 
general can only keep on regularly about half power, unless stocks 
are allowed to accumulate. Then, again, the export is very dull, 
and when it takes place Belgium takes care that there will be no 
profit. Some of the rolling mill masters, in order to verify the 
export trade, have applied to the smelters to allow them an export 
premium on pig iron, but without effect, each party taking advan- 
tage of the respective high prices of raw materials as an excuse, 
the one for asking the other for not granting the boon, the latter 
adding that the former got now-a-days so much more for their 
puddle and welding furnace slag than formerly. Prices of 
course remain firm and are unchanged; and, under the circum- 
stances, are more likely to be raised than the reverse. Hoops are 
in the same predicament as bars, namely, want of export orders 
for them, without which, even with good inland ones, this branch 
cannot for long exist; and against this the high priced raw 
materials militate considerably. The prices are kept up firmly, 
and they cannot recede, because these mills have lately joined the 
grand wrought iron convention. In plates the trade keeps 
brisk, prices are quite firm, and the works, as a rule, are 
actively 9 ey Sheets are at a discount, and there is 
nothing to be added this week to what was said last. The 
trade is living in hopes of the spring demand and the 
results of the common sales bureau when it is definitely con- 
stituted. ‘There is nothing new concerning wire rods to mention. 
The export of wire this quarter has only been 47,111 t., against 
67,150 t. the same quarter last year. Without exception, all the 
foundries and machine shops are satisfactorily employed, and some 
of them are very busy indeed. A small lot of 64 +t. of pipes was 
lately tendered for, the price accepted being M. 6039, which will 
give an idea of the current prices in vogue. The boiler shops are 
well off, the constructive works nominally employed. Seventy pas- 
senger and post coaches have been given out at Berlin, and the 
wagon works are very well employed just now, but prices are far 
too low in proportion to those of the raw material. The steel works 
are moderately busy, and small lots of rails and rolling stock 
material are constantly dropping in, so they manage to keep 
tolerably well going. 

The present current list prices for inland per ton at works are :— 
Good merchant bars, M. 125 to 132°50; angles, 135; hoops, 137°50 
to 140; steel billets, 135; plates above 5mm, gauge, 165; tank 
ditto, 145; Siegen thin sheets, 148 to 151 and higher ; steel ditto, 
135 to 142, and 150 for very thin ; iron wire rods, common quality, 
121; in steel, 120; drawn wire, 140 in iron or steel; wire nails, 
165 ; rivets, 175 to 180; light steel rails, up to 115, 

Tbe Hungarian Small-arms Factory at Budapest has at last been 
floated at Berlin with a paid-up capital of £300,000, its duration to 
be for fifty years. The Hungarian Government accords it a number 
of valuable privileges, and it begins with some good orders. 

A not very frequent occurrence took place on May-day, accom- 
panied by an appropriately-arranged festivity in Austria, namely, 
the completion of the 2000th locomotive in the Austro-Hungarian 
State workshops at Vienna. In the course of his speech on the 
occasion the vice-president remarked that by far the greater 
portion of these 2000 locomotives had been designed and completed 
under the admirable superintendence of our well-known country- 
man, Mr. Haswell, dumng his forty-two years’ devotion to the 
company’s service from 1839 to 1881, and hoped the present 
director of the workshops, Mr. Martinck, would continue the work 
with the same marked success as his worthy and able predecessor 
Austria, be it noted, is full of high-class technical schools ; com 
mentary is supertious. 

Exertions are being made to get a chain cable and anchor proving- 
house started in this country, the main inducement being to exclude 
if possible the English-made chains and anchors, which at present 
form the staple of this trade in the north and east seaports. 
Liibeck is proposed for the establishment, as lying between the 
Baltic and North Sea, most convenient to Westphalia, and on the 
road to Russia and the Scandinavian countries, It is evident 
that, if this testing-house gets established, with the new chain 
factory started last year in the Rheioland, it will not be long 
before a heavy duty be laid on imported chains, and Eng- 
lish chainmakers will have to look out for competition. To 
anticipate this, a little English capital quickly laid out, while 
others are only talking about the project, in a chain factory 
and a testing machine, the latter under the auspices of the technical 
committee of the Liibeck Chamber of Commerce, which takes a 
special interest in the matter, could not fail to return good interest. 
The situation could hardly be better for the purpose, especially 
when the great ship canal is finished. It may be questioned 
whether trustworthy chain cables can be made out of German 
puddled iron except with great waste and consequent extra cost in 
the manufacture, whereas with English iron, and the special skill 
and experience of the chainsmiths’ and manufacturers in England, 
it would be a certainty. If steel were employed, it might be 
different, perhaps, 
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NEW COMPANIES, 


Tax following companies have just been regis- 
tered :— 

Albion Engineering and Contract Company, 

Limited. 

This company was registered on the 30th ult., 
with a capital of £50,000, in £1 shares, to transact 
“every kind of business,” and particularly that 
of engineers and contractors, ironmasters, iron- 
founders, colliery proprictors, miners, smelters, 
and steel converters, The subscribers are: 


Shares. 
G. Dibley, 22, Brook-street, nee ae eee 1 
A. Dibley, Clime Cottage, Wimbledon, merchant 1 
C. Northeolt, 23, Grove-road, Snaresbrook, clerk 1 
W. H. Dorey, 20, Cedars-terrace, Clapham .. 1 


B G. Mechin, 20, Lanhill-road, St. Peter's Park, 
clerk. sites, 


J. Gowring, 87, Penton-place, N., clerk.) 227! 1 
A. ©, Skidmore, 21, Aberdeen-place, St. John's 
Wood, a i ae Ones . éey ee ae ee 1 


The number of directors is not to be less than 
three, nor more than five ; the subscribers are 
to appoint the first ; qualitication for subsequent 
directors, 100 shares, As remuneration for their 
services, the directors may divide £100 per 
annum, 


Bell’s Asbestos Company, Limited. 


This company was registered on the 4th inst., 
with a capital of £200,000, in £5 shares, to take 
over the business of asbestos manufacturer carried 
on by John Bell and Sons, at 118, Queen Victoria- 
street, the purchase, including the asbestos pro- 
erty known as the Belmina Estate, township of 
Volfestown, Quebec, ‘The subscribers are: 

Shares. 
*Captain A. J, Burnett, Kingston on-Thames 50 
*T, B. Lightfoot, 35, Queen Victoria-street, con- 

sulting engineer... .. 2. + oc «2 «oe « 8 
G. J. Davis, Ormeley-road, Balham, engineer .. 20 
HE. Field, Southall, Balham, engineer .. .. .. 40 
L. E. Faweus, 5, Woodlands-road, Barnes .. .. 1 
A. J. Duncan, 71, Brook-street, Grosvenor-square 1 
A. Ward, 4, Albert-street, N.W., shorthand 

WHE ks. oh 94. 06. 8s, Me te te oe 8 

The number of directors is not to be less than 
three, nor more than seven; qualification, fifty 
shares; the first are Messrs. John Bell, F. C. Bell 
(managing director), H. Armytage Bell, J. Hartley, 
and the first two subscribers, 





Lawrence Light, Heat, and Power Company of 


London, Limited, 

This company proposes to carry into effect an 

agreement entered into with the Lawrence Auto- 

matic Gas Company, Limited, It was registered 

on the 8rd inst., with a capital of £240,000, in £5 
shares. ‘The subscribers are: 

Shares. 

J. H. Chapman, Woolwich... .. .. .. «2 os 1 

EK. T. Botwright, 23, Sutton-place, Hackney ‘ 1 

*, T. Marney, 12, Bradley-road, Wood Green... 1 

° oe 1 

1 

1 





F. 
F. Chapple, Highgate, solicitor..  ..  .. +e 
E. 8. Harper, East Dulwich, accountant .. .. 
J. Alexander, Danby-street, Peckham, accountant 
W. C. Horton, 297, Crystal Palace-road . . oo 

The number of directors is not to be less than 
three, nor more than seven; qualitication, fifty 
shares; the subscribers are to nominate the first. 
The company in general meeting will determine 
remuneration, 


_ 


“(uick” Ordnance and Ammunition 


‘om pany, 
Limited, 


This company was registered on the 3rd inst., 
with a capital of £300,000, in £1 shares, to acquire 
the patent rights of Mr. George Quick, of Vie- 
toria Mansions, Westminster, for improvements 
in ordnance gunpowder and ammunition, The 
subscribers are: 

Shares. 
George Quick, 2, Victoria Mansions, retired fleet 

a ae eee ewe as 1 
W. Raleigh Gilbert, M.A., Ilfracombe ashlee 1 
O. N. Brooker, C.I.M., R.N., Beckenham .. .. 1 
J.B. Martin, Victoria Mansions .. .. .. 1 
W. G_ Luard, J.P., Witham, Essex, retired 

ORIG 5. secs ke cee eer 45. ae ai & Gee 1 
Lieutenant-Colonel F. L. H. Lyon, J.P , Horsham 
Lieutenant-Colonel A. Burton-Brown, R A, 55, 

The Common, Woolwich ‘ re Ae ei Ae 





Registered without special articles. 





Sphincter Grip Armoured Hose Company, 
Limited. 

This company was registered on the 3rd inst., 
with a capital of £100,000, in £1 shares, to pur- 
chase and sell, in a manufactured and unmanu- 
factured state, india-rubber and similar articles, 
and to trade as mechanical and hydraulic engi- 
neers, agricultural implement makers, and as 
makers and dealers in hydrants, fire valves, and 
other articles for the extinction of fires. The 
subscribers are :— 

Shares. 
F. M. Hall, 75, Kennington Park-road, engineer 
H. Verden, 14, Great Winchester-street, solicitor 1 
A. Kerley, 14, Great Winchester-street, solicitor 1 
A. W. Kerley, 14, Great Winchester-street, soli- 

citor . eae ae eae oe ee 1 
A. G. Thiselton, 20, Queen’s-terrace, Peckham, 

W. W Wardle, 32, Somerfield-road, N., engineer 1 

A. G. Venimore, 36, Rushmore-road, Clapton, E., 
engineer eh ee oe ee ae ee 1 
Registered without special articles, 





Whitworth and Company, Limited. 


‘This company was registered on the 4th inst., 
with a capital of £700,000, in £10 shares, to acquire 
the undertaking of Sir Joseph Whitworth and 
Co., Limited (incorporated in 1874). The sub- 
scribers are :— 

P p Shares 

R. C. Christie, Virginia Water.. bas 6 
*M. Gledhill, Openshaw, I ter, engi * 
*H. H. Smith, Carrington, Openshaw, Lancaster 
J. Eves, Openshaw, Lancaster, engineer Pt 
8. W. Wagstaffe, Openshaw, Lancaster, engineer 
W. Furnest, Openshaw, Lancaster, engineer 
W. Barker, Openshaw, Lancaster, engineer 
J. M. Gledhill, Openshaw, Lancaster, engineer . . 1 

The number of directors is not to be less than 
three, nor more than seven; qualitication, £2000 
in shares or stock; remuneration, £400 per 
annum each, with an additional £250 per annum 
for the chairman, ‘he first three subscribers are 
appointed directors. 
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THE PATENT JOURNAL. 
Condensed from the tet of the Commissioners of 


Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


18,043. Dwett Cams, J. Thomson, London. [Received 
5th May, 1888, Antedated 12th October, a.p. 1887, 
under International Convention. } . 

18,044. Compinep Rotary and Reciprocating Move- 
MENT, J. Thomson, London, [Received 5th May, 
1888. Antedated 12th October, a.p. 1887, under 
International Convention. | 

1851. Sounp Conveyino Tupes for TELEPHONES, &c., 
J. Y. Johnson.—(The Volta Graphaphone Company, 
Incorporated, United States.) [(Note.—This applica- 
tion having been originally included in No, 1851, 
dated 7th February, 1888, takes, under Patents 
Rule 23, that date.) 


4th May, 1888. 


6639, Giass Borr_es, W. Ambler and J, and 8. Rhodes, 
Bradford. 

6640. Insectors, F. and A. Craven, W. Pinder, and P. 
H. Stansfield, Bradford. 

6641, Uritisino TipaL Power, A. F, A. Manier, Oxford. 

6642, Topacco Pouca, M. W. Utting, Liverpool. 

6643. SauTties for Weavinc Bosnin Wert, J., E., and 
J. Pickup, Manchester. 

6644. Wire Rops, H. Roberts, United States. 

6645, Soir Pires of Water-cLosets, A. W. Smith, 
Manchester, 

6646. TWo-WHEELED Veuic.es, J. B. Dawson, Malham. 

6647. Pickina Motions for Power Looms, J. Knowles, 
Preston. 

6648, Warpinec or Beaminc Macuines, W. Gregson, 
Accrington. 

6649, Grinpino of the Friats on Revoivina Fiat 
CaxpinG Enoines, C, Heywood, Farnworth, 

6650. Diavs for Barometers, J. Meir, Longport. 

6651, FLusnine Cisterns, T. W. Twyford, Birmingham. 

2. Watcnes, D. Tunks, Halifax. 

~ 3. Tappinc Hotes in Mera, T. Hateley, Hednes- 
ord, 

6654. Brusn with RemovasLe Cover for Founpry, 
&c., PURposes, F. W. King, Canada. 

6655. Covertna for Steps of Venicies, T. H. Graves, 
birmingham, 

6656. Securinc Tops to Metat Fiats in Carpina 
Enaines, J. E. Platt, Manchester. 

. Seconpary Batteries, B. D, Williams, Bristol. 

Drop Catcuer, D. Appleton, Manchester. 

. Gas-HEATED Batus, J. F. and G. E. Wright, Bir- 
minghatm. 

= AX e-boxes for Carriaces, J, Siviter, Birming- 
1am, 

6661. LockinG Pin for ComBinaTION T and Set Square, 
W. Coulsell, London. 

6662. ReGcuLaTino AiR passing up CHIMNEys, G. 
Kendal, Huddersfield. 

6663, Composition of ARTIFICIAL Fuet, C. H. Mowll, 
London. 

6664. Toorn Brusnes, W. H. Kerr, London. 

6665, CiGak Hover, &c., A. Collingridge London. 

6666. Dress Improver, H. Hartjen.—{—. Kodersteia 
and —,. Walter, Germany.) 

6667, Propucinc Sonorovus and FLASHING SicNna.s, C. 
Ingrey, London. 

6668. Macuine Movu.pinos, A. J. Beaven and Co, 
Bristol, 

6669, ExrractinG Woot Om, A. J. Boult. — (0. 
Korschelt, Germany.) 

6670. AncHorinc Boats, &c., 8., R., and 8. H. 
McKenzie, Liverpool. 

6671. Extracting Woot Ou, A. J. Boult. — (0. 
Korschelt, Germany ) 

6672. ATracHinG Lamps to Bicycies, &c , J. Baldwin, 
London. 

6673. IysTanTaNrous Kinpiina of Coat Fires, J. H. 
Mullen, London. 

6674. Bosses for Foxcine, J. B. Addis, London. 

6675. Sirk Warp Tureaps, A. L. Bill and P. E. 
Taylor, Birmingham. 

6676, Securtne Tor RoLiers upon their Spinpies, G. 
Holdsworth, London. 

6677. Warp, & , Macuinery, J. Hewitt, London. 

6678. Extractina Corks from Borties, W. Kilsby and 
F, F. Payne, London, 

6679. Decorticatine, &¢c., Fiprous MATERIALs, E. 
Brasier, London. 

6680. ELectric Raitways, G. E. Vaughan.—(S. 7yott, 
Nova Scotia. 

6681, Automatic WasuInG Apparatus, A. B. Clarke, 
London. 

6682. IMPLEMENT for SHOEMAKERS, F. Eckert, London. 

6683. SuBMARINE VesseLs and Torpepors, J. J. D. 
Cleminson, London. 

6684. RUDDER-LINE Enns, W. Hill, London. 

6685, PorTABLe Fountains for DeEcoRATIVE PURPOSES, 
F. Crawshay, London. 

6686. Lock Botts and Nots, 8S. de la G. Williams, 
London. 

6687. Propuction of a CarBonisrEp Bopy, E, Johnson, 
London. 

6688. Lever Fasteners for Gioves, W. J. Walden, 
London. 

6689, Sirtina Macuines, G. Daverio, London. 

6690. TrstTiING the StreNoTH of Cements, H. Buignet, 
London 

6691, APPLYING PrRotectinG Paps to Brooms, &c., T. 
Stoward, London, 

6692. CarRRYING Rois of TorLeT Paper, E. H. Smith, 
London. 

6693. Encines Workep by Evastic Fcruip, M. P. W. 
Boulton, London. 

6694. AMMONIA Nitrates, C. N. Hakeand R. H. Heenan, 
London. 

6695. AMMONIUM NITRATE, C, N. 
Heenan, London. 

6696, Ammonium Nitrate, C, N, 
Heenan, London. 

6697. CuRLING or Crimpina Hair, H. H. Lake.—(M. 
Campbell, United States ) 

6698. BorLers, W. Forster and G. Dawson, London. 












Hake and R. H. 
Lake and R. H. 


5th May, 1888. 


6699. ApmitTina Arr into Beer Barre.s, G. Todd, 
Glasgow. 

6700. Reversing and Distrisutina VaLves, J. W. 
Donovan, Sunderland, 

6701, Ow Lamp, A. Battye, Bradford. 

6702. Corp Horpers or Racks, W. Thornber, Keighley. 

i703. Brakes for Cyc.es, W. J. MacKenzie. Glasgow. 

6704. Woot Comping Macuines, W. Bailey, 
Keighley. 

6705. Fink and Damp-proor Cy inners, &c., W. J. 
Williams, Aberystwith. 

6706. Sunsnapes, &c , G. Todd, Birmingham. 

6707. Stoves or Kricnenrers, T. Craddock, West 
Brighton, 

6708. ReouLatina the Gas Suprp_y to Gas Enaines, A. 
Louks, Birmingham. 

6709. AppLy1na Sprouts, &c., to the Covers of VessELs, 
T. Norton, London. 

6710. New GAME or Puzzur, H. Dyer, Bishopston. 

6711, CLEANING the Grooves in the BARRELS of BREECH- 
Loapine Rirces, B. Seidenberg, Cheetham. 

6712. Macuines for Pressina Bricks, J. and B, 
Craven, London, 

6713. Hat Disu, J. Longworth, Denton. 

6714, ExtTinauisHInG ParaFrin Lamps, G. Ingram, 
Nechells, 

6715. Bankers’ BaLances, J. T. Butler, Leytonstone. 

6716, Screws of Gitt-Boxes, C. J. Garnett and J. 
Sawley, Keighley. 

6717. Fastenina Heaps to Hanpbues of Picks, &¢., H. 
Peace, Chickenley Heath. 








6718, Looms, J. Y. Johnson.—(A. CC. da C. Moraes, 
France.) 

6719. VERMIN Trap, W. Stevenson, Glasgow. 

6720. ProtectinG Points of Pencits, F. R. E. Koehler 
and P, Schulze, London. 

6721. Deposirinc Sarety CasH Boxes, W. Martin, 
Glasgow. 

6722. Mirkinc Macuines, W. Bergh, London. 

6723. Firtinas for Biinps, &c , F. Matthey, London. 

6724. Pavine Biocks, C. Brand, London. 

6725, Examinatina Meta.s from their Matrices, W. L. 
Card, London, 

6726. SaniTaRY UTENSILS, E. A. Sharp, London, 

6727. RaiLway Brake Pipe Couriines, J. Wadding- 
ton.—(@. Massey, New South Wales.) 

6728. Macuixe for Wirinc Borrt.es, 0. Sturm and A. 
Schrader, Liverpool. 

6729. | aaa Corks from Borries, G. Love, 

mdon. 

6730. CLEANING Boots and Sxoes, J. Wilkes, London. 

bag ee Cartripce, F, L. Stephenson, Wool- 
wich, 

6732. Corn Rasp, J. Holdcroft, London. 

6733. Mupp.inos, &c., C. Haggenmacher, London. 

6734. Dryina Orcanic Supstances, O. Imray.—(@. 
Richter, Germany } 

6735. Post Pittar Box, M. Negro, London, 

6736. Fioar and VaLve Mecnanism for Tanks, J. 
Howes, London. 

6737. Boots or Suoes, H. Rymer, London. 

6738. DistriputTion of Disinrectinc Fiuips, J. W. 
Knights and W. D. Gall, London. 

6739. Steerinc APPARATUS for Suips, G. E. Vaughan. 
—(S. Trott, Nova Scotia.) 

6740. PortaBLe Evecrric Lamp, J. T. Armstrong and 
A. Serraillier, London. 

6741. Foop for Animas, G. A. Brinck and A. W. 
Rehnstrém, London. 

6742. Steam Enotnes, W. L. Wise.—(M. Oerlikon, of 
Zurich, Switzerland.) 
6743. CoLourninc Matrers, H. H. Leigh.—(X. G@. Wil- 
lias, United States ) 
6744. IRon FL Loors, E, 
France.) 

6745. Stoppers for Borries, Jars, &c., T. Sutcliffe, 
London. 

6746. Or Lames, W. Lighbody, London. 

6747. FacititatTine the Reavine of Scares, &e, H. 
Cheesman, London, 

6748. ANEMOMETERS, D. C. E Steinbrenner, London. 

6749. ADJUSTABLE CANDLE Hovper, J. Heller, London. 

6750. Drittinc and Tappinc Pipes in Water, &c., 
Mains, G. H. Turner, London. 

6751. AuToMATIC ALARM Beis, C. M. 
London. 

6752. SELF-HEATING SmcoTHinG Irons, J. A. Bourry, 
London. 

6753, FILTERING Apparatus, F. H. and W. G. Atkins, 
London. 

6754. Tupe or Pipe Stopper, G. M. Key and W. H. 
Gales, London. 


Edwards.—(A. F. Haka, 


O'Leary, 


7th May, 1888. 
6755, TRIANGULAR-SHAPED Baas, J. Bibby and J. and 
W. Baron, London. 
6756. Dyeixa and Sizina Yarns, J. and A. Nelson, 
London. 
6757. Lamp Burners, M. 
Berlin. 
6758. Fastentnc Boot Hees or Tor PLates, W. de C, 
Prideaux, Wellington. 
6759. Step Lappers, P. Lucas, London 
6760. PREVENTING ACCIDENTS, &c., in THOROUGHFARES, 
J. H. Bell, Newcastle-on-Tyne. 
6761. Wixnpow-BLinpD Router, J. Gillingham and W. 
Hodgeson, Weshain. 
6762. Tires, T. Kay, Stockport. 
6763 CarriaGes and Comps in Lace Macuines, W. 
Walker, Nottingham. 
764. EVAPORATING and CONCENTRATING LiquiDs, E. 
Tucker, Stornoway. 
6765. CLasps for Purses, Cicar-cases, &e., H. Leh- 
mann, Berlin. 
6766. FLuip Motive-poweR Rotary Enarnes, F, Lang 
and V. Dannfield, Glasgow. 
6767. Urtnat for Lapies, H. Littler, Sheffield. 
6768. SHoes and Sxsoeme of Horses, &c., C. Moss, 
Manchester. 
6769, SELF-FASTENING Hook for Packinoc SEALSKIN, B. 
Shaw, Huddersfield. 
6770. HanpLe for Screw-pRivers, &c., J. Brown, 
Belfast. 
6771. Packina for Sturrinc-poxes, C. W. Cadman, 
Liverpool. 
6772. ELecrricaL Measurino, &c., Apparatus, T. 
Calliphronas, London. 
6773. CLocks, &c., T. Calliphronas, London. 
6774. Ficurep CLora, T. and W. Holt, Manchester. 
3775. MatcH-Boxes, F. Taylor, Old Normanton. 
6776. Sicut for Firk-arms, &c., Baron W. de Wagstaffe, 
London 
6777. Stays or Corsets, W. Hubbard and F, Reast, 
London. 
6778. Starcu, H. Kiel and R. Stoltenhoff, London. 
6779. Sanitary Tow or Pap, J. D. Mucklow, London. 
6780. ScruBBING the Bottoms of VEssELs, J. C. William- 
son, London. 
6781. Dampino Apparatus for LITHOGRAPHIC PRESSES, 
J. Michaud, Loudon. 
6782. Ou. Lamps, A. Battye, London. 
6783. Pipe CLeawer, G. Chisholm, London 
6784. Vatve Apparatus, W. L. Holland and J. 
Eckersley, London. 
6785. Lamps for Sips, &c., S. A. Jéhnson, London. 
6786. GRaTE Tipy and Fire Screen T. 8. Winter, South 
Shields. 
6787. Buckie, E. Madders, London. 
6788. Back STarRcHING Macuines, J. Walton and A. 
Edmeston, London. 
6789. Diats for CLocks, A. Young and R. H. W. Leader, 
London. 
6790. CuTtina and Loapine Bricks, T. Buck, Cam- 
bridge. 
679L. Brusa:for Sanivary Purposts, G. H. and 8S, 
Jennings, London. 
6792. Hoi_per for Retainina Leaves of Books, S. 
Jennings, London. 
6793. PHotoorapHic Apparatus, A. F. Herzog, London, 
6794, MECHANICALLY PROPELLED LireBoats, J. C, Stitt, 
Liverpool. 
6795. Weicuine Macuines, H. and H. Pooley, jun., 
Liverpool, 
6796. TorLeT ADVERTISING Paper, H. G. Armstrong 
and J. E. Waller, London. 
6797. CoIN-FREED Apparatus, E. 8S. Ford and J.C. 
Duke, London. 
6798. Wasn-stanp, &c., H. H. Lake.--(F. Holt, United 
States. 
6799, a for Raisine Fiuips, J. C. Stevenson and 
J. Marshall, London. 
6800. Tennis Court Marker, H. F. R. Engelhardt, 
London. 
6801, AccOUTREMENTS, C, G. Slade and N. W. Wallace, 
London. 
6802. AUTOMATICALLY DELIVERING Goons, G. A. Mac- 
th, London. 
6803. ADJUSTMENT for Lookina-GLasseEs, J. J. Ching, 
London. 
6804. Piasters, &., R. D. Gibbs and J. Cuxson, 
London. 
6805. Quick Matcu, &c, Fireworks, G. J. Mayer, 
London. 
6806. Braces, M. Coré, London. 
6807. Pavements, P. Stuart, London. 
6808, — the Freepers of Gatiine Guns, G. Stuart, 
ndon. 
6809, Scytues, &c., E. Edwards.—(A. von Libbecke, 
Germany.) 
6810. Match Boxes, E. Edwards. —(F. Strasser, 
Austria.) 
6811. TRAVELLING Caps, C. H. Fitzmaurice and W. H. 
Buck, London. 
6812. REGENERATION of Bromine, &c., T. K. Rose, 
London. 


Graetz and A. Kiesow, 
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6813. Door-cueeks, W. J. Tennant, London. 
6814. | in aaa Apparatus, &c., 8S. M. Clark, 
mdon. 

6815. CHeck Booxs, A. Carmichael and 8. D. Town- 
send, London. 

6816. VaLves for FLurp Motor Enotyes, G. W. Newall, 
Essex. 

6817. Lasts, J. 8. Turner, London. 

ji ves, E. Jagger, London. 

6819. CoupLincs, G. W. Nash and P. T. Lacassagne, 
London. 

6820. Fencing Wire, T. 8. Hasluck.—(K. Beyley, New 
Zealand.) 

6821. VaLve Motion for Steam Pumps, J. H. Berry, 
Berkhampstead. 

6822. Tarcer, G. Souter, Elgin. 

6823. Securina the Enps of Srraps, C. 
Manchester. 

6821. DousLe or Reversis_e Seats, A. and A. Weir, 
Glasgow. 

6825. Steam Boiwers, W. Fairweather.—(The Babcock 
and Wilcox Company, Uvited States.) 

6826. Cuimney CowLs, P. Denniston, Glasgow. 

6827. CanpbEs, J. M. Storrar, Glasgow. 

6828. Automatic TeLauToorarH, F. J. Tolehard, 
Paignton. 

6829. Lirtinc and Loapine Eartu, T. G. McLelland, 
Basingstoke, 

6830. Air INsectors, R. Shackleton, Bradford. 

6831. PerruMED Musicat Fountain Lamp, B. Garnham, 
Chiswick. 

§832. Suarr Bearinos, J. Hopwood, Southport. 

6833. Raisinc VENETIAN Biinps, J. A. P. Robertson, 





Kromberg, 


ide. 

6834. InsrRUMENT for MEASUREMENT, A. P. Chattock, 

iverpool. 

6835. BREECH-LOADING SMALL-aRMS, E. C. Green, 
Cheltenham. 

6836. ELEcTRO-pyNAMIC RExay, W. E. Ayrton, J. Perry 
and D. Cook, London 

6837. New Prastic Compounp, H. C. Braun. —(J. 
Derry, Paris 

6838. CURTAIN SUSPENDERS, M. B. Beverly, London. 

6839, NON-INTOXICATING BEVERAGE, J. Wood, London. 

6840. Garter, 8. Brooks, Manchester. 

6841. Decoratinc Heartas, J. Crook, Manchester. 

6842. Keepinc Coot the Hanpies of UTENsILs, G. H. 
Corbett, Kingswinford. 

6843. Winpow-sasHes, J. H. Riddiough, Keighley. 

6844. Brakes for PeraMBuLaTORS, &c., N. Martin, 
Birmingham. 

6815. Lock Furniture, W. Wood, Burslem. 

6846. Suspenpers for Trousers, &c., C. Perks, 
Bowden. 

6847. WasHING TEXTILE Faprics, J. 8. Farmer, Man- 
chester. 

6848. Catcuinc Raxpits, C. Cockayne, Stourport. 

6849. UnpeR GARMENT, M. Orr, London. 

6850. PREVENTING ABSTRACTION of LeTTERs from Post 
Boxes, H. Eldridge, London. 

6851. ExTRACTING MoistuRE from Supstances, O. C. 
Hagemann, London. 

6852. Governors for Enoines, G. D. Balls and C. 
Hudson, London, 

6853. BurNeRS for Lames, H. C. Payne, and A. W. 
Burstow, London. 

6854. CoMBINED SAWING Macuines, E. W. Snedeker, 
London. 

6855. Lamps, C. Crastin and E. A. de Pass, London. 

6856. Exevator, F. Backeljau, E. Geerts, and P. 
Reypens, London. 

6857. Fire-escaPes, F, A. Westbrook, London. 

6858. AERIAL or Fiy1ne Toy, G. E. Hesse, London. 

6859. MILLsTONEs ard Burrs, M. L. Utzon, London. 

6860. Cigar CuTrer, &., A. Lamberger and L. 
Gieskann, London. 

6861. PunkaH Macuinery, R. R. & C. Beadon and 
E. G. Peyton, London. 

6862. Feepine Oin for Licutino, W. Defries and V. I. 
Feeny, London. 

6863. Apparatus for Stream Borers, H. Hutinel, 
London. 

6864. MetaLtic PLatrorms for Rartway Cars, J. T. 

oodfellow, London. 

6865, THERMOMETERS, E. Jones, London. 

6866. HorsE-rakeEs, KE, C. Blackstone, London. 

6867. GARDEN Scraper, J. B. Ulph and F. T. Ruston, 
London. 

6868. Swine Looxine-cLass, C. Brown, sen., London. 

6869. PuRIFYING ALCOHOL, J. Y. Johnson —(La Societé 
Francaise de Alcools purs of Paris, France.) 

6870. WorkING the Points and Sienais of Raitways, 
&c., J. Servettaz, London. 

6871. MECHANICAL OpeRaATION of the Percussion 
INSTRUMENTS of the OrcHEsTRA, A. J. Boult.-(4. 
Foerster, Germany.) 

6872. RustLess Coatine of Iron, W. P. Thompson.— 
(W. T. Wells, United States.) 

6873. Hostery, J. and W. Hearth, J. Raven, and W. H. 
Willis, London. 

Retort Stanps, F. D. Delf, Liverpool. 
. CARTRIDGES, A. Favier, London. 
. MeasurinG Ececrric Currents, H. Aron, Liver- 
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1. 

Merattic WuHeets’ Rims, W. P. Thompson.— 
(The Warwick Cycle Manuysacturing Company (Ua- 
corporated), United States.) 

6878. AuToMaTIC CHANGING of Liprary Books, A. J. 
Boult.—(J. Mehihardt and A. Braune, Germany.) 

6879. Compound Raitway Rai, E. G. Chamberlain, 
London. 

6880. Dust-Bins, J. and J. Scrimgeour, London. 

6881. SuppLyinec Ort to Lamps, &c., T. Macneill, 
London. 

6882, Frre-stoves, M. Wallace, London. 

6883. Uritisinc the WHerets of Venicies for ADVER- 
TIsInc Purposes, G. 8. Fleming, London. 

6884. AIR or other FLuip Vaives, W. B. Barker, 
London. 

6885. SiaNaLitinc for LigniHovses, W. B. Barker, 
London. 


poo 
6877. 
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6886. ConveRSION of Iron into STEEL, J. W. Book- 
walter.(G. Robert, France.) 

6887. SHuTTLE Tonoves, J. W. Holme, Bradford. 

6888. Batu Brick, M. Bowring, and R. B. Lyon, New- 
castle-on-Tyne. 

6889. Dynamus, O. Firth and E. W. Crabtree, Brad- 


ord, 

6890. Driving Macninery, G. W. Fasham and F. W. 
Pyle, Margate. 

6891. DRESS-SKIRT SUSPENDERS, G. Browning, jun., 
Farnworth-in- Widnes. 


London. 

6893. ELectro-MaGnetic Generators, E, C. Walker, 
Darlington. 

6894. Drivina Cuains, C. H. and F. W. Brampton, 
Birmingham. 

6895. SPEED Reau.ators, E. C. Mills, Manchester. 

6896. Dryinc Cement, J. T, Pullon, Leeds. 

6897. ConnecTinG Rop Srraps, G. Hutchinson and 8. 
8. Younghusband, Newcastle-on-Tyne. 

6898. Pickers of Looms for Weavine, H. Pearson, 
Halifax. 

6899. CoLouRING Matters, L. Limpach, London, 

6900. BoTTLes, Stoppers, and BotTtrLe STOPPERING, 
G. 8. Spencer, Derby. 

6901. LeaTHer Waist Bevts for Lapis, P. A. Martin, 
Birminghain. 

6902. Asu Pans for Domestic Firecrates, J. J. Green, 
Halifax. 

6908. CatcHinc Naits in Tra, Waeat, &e., J. H. 
McLean, Belfast, 

6904. FLAKE YARN, J. 
Bradford. 

6905. Manuracturine Grass Borries, J. M. Day, 
Dublin. 

6906, FurNiTURE, G. H. Neale, Grantham. 

6907. Storace Batreries, M. lmmisch, London, 


Pilley and F, Darnbrough, 
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6908. CLosrne and Fiusaine Water-ciosets, E. An- 
dreoni, London. 

6909. Dynamo Macuines, E. J. Houghton, London. 

6910. Evecrric Liautina, E. J. Houghton, London. 

6911. Muces for Spmnino, J. F. and W. H. Poole, 


mdon. 

6912. Twistine Corton, E. W. Wrigley, J. Ardern, and 
C. Weir, London. 

6913. Exvectine Mecnanism, F. J. Penn and J. Deeley, 
sen., London. 

6914. Enorne-power, R. Mudgemarchant and O. G. 
Abbott, London. 

6915. Curr Prorecror, H. H. Smith, London. 

6916, Apparatus for TURNING OveR Music, C. Bowles, 
London. 

6917. Removinc SMOKE GIVEN oFr by Lamps, A. James, 
London. 

6918. Ancnors, J. F. Hall and J. Verity, London. 

6919. Discnarcinc Prosecrices from Guns, E. 8. 
Atkinson, London. 

6920. Coat Gas, W. A. McIntosh-Valon and Brin’s 
Oxygen Company, London. 

6921. SpaNNER, J. Case, Sheffield. 

6922. MovLpep Castinos, J. Johnston. —( The Société du 
Familisteri de Guise V. Godin et Cie., France.) 

6923. Lamps, J. Methven, London. 

6924. Preservino Supstances, G. F. Redfern.—(A. 
Mosser and L. Chiari, France.) 

6925. Screens for CLEANING Corn, &c., C. Cousins, 
London. 

6926. Facrirtatine theCuttine of Meat, N. L. Tindell, 
London. 


London. 

6928. ELecrric Switcues, F. V. Andersen and J. F. 
Tafe, London. 

6929. Strikine Cycrormat Curves, G. Challenger, E. 
Jones, and D. D. Rees, London. 

6930. Twin-scrEw Surps, G. E. Vaughan.—(S. Trott, 
Nova Scotia.) 

6931. Vatves of Hypravtic Evevators, W. A. Gibson, 


ndon. 

6932. Merers, J. Thomson, London. 

6933. MannoLte Covers for Metat Tanks, E. A. 
Davies, London. 

6934. Mup Guarps, D. B. Bostel and E. A. Loosley, 
London. 

69385. TioHTentnc Rattway Sronat Wires, H. A. 
Harmer, Brighton. 

6936. Sportinc Guns, P. Blachon and E. Mimard, 
London. 

6937. Damptno Device, 8. C. Harding, London. 

6938. Secure Wepece Jort for Rams, E. Neal, 
London. 

6939. MERCURIAL Soar, J. Thomson, 
London. 

6940. Distnrectinc Warer-cLosets, D. D. Lensch, 
London. 

6941. GLone Hotpers of Gas Lamps, H. E. A. Wallis, 
London. 

6942. Covp.tne or Catcn, F. Offen, London. 

6943. Cures of Pites, C. Pearce, London. 

6944. Piates, Stars, &c., H. H. Lake.—(A. ran Berkel, 
Prussia.) 

6945. GLazrer's Diamonp, H. H. Lake.—(J. Urbanek 
and Co., Austria.) 

6946. Grorn Protector for CricKeTers, A. M. Palmer, 
London. 

6947. Mountine and Drivine of Sreves, H. Simon, 
London. 

6948. Or Lames, T. Macneill, London. 

6949. Purirication of Orcs, W. A. Mitchell and O. C. 
Hagemann.—(M. von Schmidt, Austria.) 

6950. Cameras, A. J. Boult.—(G. Eastman, United 
States.) 

6951. ConvertTinc Crupe Tron into MALLEABLE IRON 
or Steet, J. W. Bookwalter, London. 

6952. ConvertTING Crupe Iron into MALLEABLE TRON 
or Steet, J. W. Bookwalter, London. 

6953. Evectric Gas Licuters, W. Southern, Liverpool. 

6954 Carriaces, W. P. Thompson.—(G. Vandenplas, 
Belgium ) 

6955. Sroprincs for Hottow Teern, F. H. Briggs, 
Liverpool. 

6956. Manuracture of Zinc, A. G. Greenway, Liver- 


ANTISEPTIC 


pool. 

6957. Wrspow Sasues, W. P. Thompson.—(G. Vanden- 
plas, Belgium.) 

6958. Stampinc Paper, &c., O. P. Lochmann, Liver- 
pec L. 
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6959. CorrucaTeD Steet Frre-par, H. White and 
Company and H. W. White, Newport. 

6960. Grease Interceptors, W. D. Scott-Moncrieff, 
London. 

6961. AvromaTic E.ecrric Batteries, G, A. Nussbaum, 

ndon. 

6962. Drac Motions for Sprnnino Frames, J. M. Cryer, 
Bolton. 

6963. ADVERTISING in Rartway CarriacEs, F. E. de 
Mattos, London. 

6964. Fixinc Suarts, &c., F. W. Ticehurst and W. 
Corteen, Birmingham. 

6965. GuLLEY Traps, J. Brindley, Live: 1. 

6966. LeTtreR Boxes, J. G. Moxon, London. 

6967. Lea Guarps, M. E. Campbell, Birmingham. 

6968. Sanrtary Covers for Cuampers, H. Lents St. 


ns. 

6969. Sturn Cocks, J. W., J., and T. Kiddier, Not- 
tingham. 

6970. ApsusTinc Tension Bar for Takinc OrF Warps 
in Looms, G. Huck, Burnley. 

6971. Steam Borer Furnaces, J. H. Annandale, 
Glasgow. 

6972. Makino a WairTeE Picment of Leap, J. B. Hannay, 


ow. 
~~ Toneve or Pea for Cops, F. Fallows, 
e, 

6974. Stoppertne Borttes, J. J. Hunt, Manchester. 

6975. Lames and Stoves, J. Waser and T. Davonport, 
Birmingham. 

6976. MaGazINE ATTACHMENT to the Martini RiFve, 
G. A. Farini, London. 

6977. BepsTeaps, R. G. V. van Avezathe, Birmingham. 

6878. Biottinc Paps, A. W. Brewtnall. Manchester. 

6879. Swinc Hanpves for Cans, &c., W. B. William- 
son, London. 

6980. Murr_e Kiins, G. Lazenby, London. 

6981. Mutes for Spinnino Corton, J. and E. Cocker, 
London. 

6982. Pocket Innacer, E. Taylor and W. P. C. Ever- 
den, London, 

6983. Locks, H. T. and W. N. Armstrong, London. 

6984. Steam Borcers, A. C. Henderson.—(A. Desgofte 
and L, A, de Georges, Russia.) 

6985. Switcn for ELecrricat Tram-cars, M. Immisch, 

mdon. 

6986. Exrractinc Honey from Honeycomes, T. Lowth, 
London. 

6987. Steam Generators, O. J. Ellis, London. 

6988. SuppLyive VeHnICLEs with AccumuLatTors, M. R. 
Ward, London. 

6989. Looms for Wzavina, J. Wade, London. 

6990. Doo Canis, W. P. Thompson.(G@. Vandenplas, 
Belgium.) 

6991. Warminc Foop, H. Dunsford, Live 1. 

6992. PLaTe-HOLDERs for Cameras, M. Tayleure, Liver- 


pool. 

6993. Mixinc Sopa-waTer, &c., A. Watson, London. 

6994. MaGazIne RepeatinG Frre-aros, R. C. Romanel, 
A. H. Williams, and F. Martin, London. 

6995. APPLICATION of REFRACTORY MATERIAL to Stoves, 
J. Johnston.—{ The Société du Familisteri de Guise V. 
Godin et Cie., France.) 

6996. Preparine Inrusions of Tea, &c., G. R. Wilson, 
London. 

6997. Humane Traps, W. Mitchell, London. 

6998. Vatve for Torpepo Enornes, R. Whitehead, 
London. 

6999. SHampoornc Apparatus, F. Neves, London. 

7000. Printinc Presses, J. Richmond and W. Whiting, 
London. 





7001. Formation of Button-noies, M. J. Lansdell, 
London, 

7002. Brakes, B. J. B. Mills.—(M. and Madame 
Guetton-Danyon and J. des Georges, France.) 

7003, Curtine Bricks, &c., G. Otway, London. 

7004. Earthworm Erapicator, W. 8 Mackie, London. 

7005. Automatic Macarnes for DeELiveRine Ciaars, &c., 
E. Thomson, London. 

7006. Hats, W. H. Sleep, London. 

7007. Treatment of Hipes for Bettina, C. L. Royer, 
London. 

7008. BLack-Boarps, W. West, London. 

7009. Pumps, R. Haddan.—({A, Mosser and L, Chiari, 
France.) 

7010. Lamps, J. Matton, London. 

7011. Hor-ain Motor, C. Wells and G. T. Hitton, 
London. 

7012. Recorpine Accuracy in Aiminc with Guns, 
C. Wells, London. 

7013. Usine Sream, C. Wells and H. H. Paynter, 


London. 
7014. = for TRAVELLERS, A. and A, Goodwin, jun., 
on. 


ndon. 
7015. Meratic Tues, R. 8. Casson, London. 
7016. Woopen Boxes, J. T. Bush, London. 
7017. Carryino Routs of Tortet Parer, E. H. Smith, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


$77,111. Apparatus For RecorDING THE VARIATIONS 
OF SPEED IN Morive-POWER Enornes, N. Macheth, 
Bolton, County of Lancaster, England.—Filed July 
15th, 1886. 

Claim.—(1) In a speed recorder, the tracer bar 9, 
carrying a number of tracers rl r?, a traversing arm 
carrying the bar, and a case carrying a slip of paper to 
receive the record, in combination with means, sub- 
stantially as described, for turning the said tracer bar 
at intervals, whereby the tracers are presented in 
successive order for marking the slip. (2) The com- 
bination of the cylindrical case containing the record 
paper of a speed recorder with a traversing arm 
carrying a tracer bar ¢, with a number of tracers, a 




















ratchet wheel on the tracer bar, and a fixed stop on 
the case to turn the tracer bar as the traversing arm 
moves in the case, substantially as set forth. (3) The 
combination of the traversing arm and tracer bar of a 
s recorder and the casing carrying the paper with 

e analysin, —— consisting of a frame adapted 
to the arm o! e recorder casing, a moving disc E, a 
tracer L, and a link M, carrying the tracer and adapted 
to rest on and be operated by the tracer bar of the 
recorder, substantially as set forth, 


$77,115. IxstRUMENT For TESTING THE FAIRNESS OF 
Steam Enorse Crank Snarts, J. Paterson, San 
Francisco, Cal.—Filed August 81st, 1887, 
Claim.—{1) An instrument for testing the fairness of 
crank shafts of steam engines, consisting of a frame 
work to be secured to the piston-rod, a pointer carried 
by the framework for centreing on the crank shaft, 
and second pointer movable about the first as a 
ceutre for centreing on the crank pin, substantially as 
described. (2) An instrument for testing the fairness 
of crank s! of steam engines, consisting of a frame 
to be secured to the piston-rod, a longitudinally adjust- 




















able rod carried by the frame and extending in the 
horizontal plane of and parallel with the piston-rod, a 
sliding head adjustable on the frame rod, a level 
mo | by said head, a rotating hub on the end of the 
head, an adjustable pointer in said hub for centreing 
on the crank shaft, a radial arm carried by the hub 
and adjustable lengthwise therein, a sliding head 
adjustable on the arm, and an adjustable pointer 
carried by the last-named head for centreing on the 
crank pin, substantially as described. 


,080. Turnine Larue, E£. Lindner, New York, N. ¥. 
—Filed 9th May, 1887. 

Claim.—(1) The sliding tail stock of a turning lathe, 
consisting of a base plate, as B, upright flange, as H, 
provided with the socket hole O for holding inter- 
changeable , and the w —_ flange C, having 
the hub C’, in coi nation wit e tool stock d, hav- 





ing suitable means for operating the same, arranged 
in the manner and for the purpose substantially as set 
forth. (2) The sliding tail stock of a lathe, consisting 
of a base plate, as B, upright flange, as C, terminatin, 
in the hub C’, and'the upright flange, as H, provid 
with a socket O for int bl hings, in com- 
bination with the bed of a lathe, as A, and suitable 
means of adjusting said sliding tail stock thereon. (8) 
The combination of the sliding tail stock of a turning 
lathe with the progressive feeding, gaging, and lock- 
ing mechanism hereinbefore described, to wit: a 
shaft, as D, bearings, as D’ D’, pinion, as 6, index 
wheel, as F, bolt, as g, and bearing, as G, arranged in 








the manner substantially as shown, and for the pur- 
pose set forth. (4) The upright flange H, in combina- 
tion with the bed A and rack « of a turning lathe, 
with its pivotted lever tool-holders III and socket 
hole O, adapted for receiving and holding interchange- 
able bushings, said flange being rigidly connected, so 
as to form part of the sliding tail stock of the lathe. 
(5) In turning lathes, a live headstock having a hollow 
spindle, and a bed or shears having a cog-rack adapt- 
ing it to receive and operate in a with pro- 
gressive feeding, gauging, and locking mechanism, in 
combination with a sliding tail stock having such 
mechanism attached, the same being arranged sub- 
stantially in the manner and for the purpose specified. 


377,116. Carp Grinpinc Mecuanism, W. H. Rankin, 
Lawrence, Mass.— Filed April 19th, 1887. 
Claim.—{1) The screw shaft, combined with the sur- 
rounding wheel guided directly upon it, and having a 
pin to enter the spaces between the threads of the 
screw shaft, and means to operate the wheel, sub- 
stantially as described. (2) e screw shaft and the 














surrounding wheel mounted and guided directly upon 
it, and having a pin to enter the spaces of the screw 
thread, and having a rod receiving opening 41, com- 
bined with a rotating frame having a rod extended 
through the wheel in the said opening, to operate sub- 
stantially as described. 

377,138. Hair Cuiprer, J. Bestgen, Boston, Mass.— 

Filed Noventber 1Ath, 1887. 

Claim.— In a hair clipper, the combination, with the 
fixed cutter plate A and the vertical back plate K, 
extending up from the rear side thereof and provided 
with the forwardly extending arm J, projecting over 
the centre of the cutters, of the iehenatiey reciprocating 
cutter plate C, having longitudinal slots F F at its 
ends, and the central transverse slot G, the pins or 





bolts E, projecting up from the plate A through the 
slots F, the vertical shaft I, journalled in the arm J 
and plate A, the cam H on said shaft within slot G, 
and engaging the wall thereof with the forward end 
only, the bevelled gear O, also on said shaft, and the 
drive wheel P, journalled on the arm J and engaging 
the gear O, substantially as set forth. 


377,143. Rotary, Steam Enoine, A. B. Bullock, Can- 
ton, Mass —Ffiled May 23rd, 1887. 

Claim.—{1) In combination with a steam cylinder 
provided with both steam and exhaust ag upon 
opposite sides thereof, a revolving piston body of less 
diameter than the bore of said cylinder, two cylinder 
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abutments bridging the annular space between said 
iston body and cylinder upon the opposite sides of 
e axis of said piston, two inwardly-projecting rib- 
like teeth set in said cylinder upon the opposite sides 
of the axis of revolution of the piston and equidistant 
from said non-revolving abutments, but not bridging 
the annular space between the piston body and cylin- 
der, and a 7 lity of revoluble piston abut t 
mounted in bearings in said piston heads and re- 
volving therewith at the same time that they revolve 
about their own axes, and each provided with a longi- 














tudinal groove to engage in succession with each of 
said non-revolving abutments, and inwardly project. 
ing rib-like teeth, substantially as described. (2) In 
combination witha fixed steam cylinder provided with 
both steam and exhaust ports upon each of two op 
site sides thereof, the revoluble piston body C, provided 
with the head Cl, the cylinder abutments //, the teeth 
dd, the revoluble piston abutments D D1, and D2, each 
provided with the groove g and mounted in bearings 
n the heads C!, the pinions E, the internal gear F 
and the shaft B, all constaucted, arranged, and 
adapted to operate substantially as described: (3) 
The combination of the cylinder A, the revolving 
piston body C, provided with the heads ©), the 
cylinder abutments / /, the fixed teeth / d, the 
revoluble piston abutments D D!, and D2, each pro. 
vided with the ee ove g, the semi-circu. 
larly-grooved bar H, the wedge h, and the screw i, 
(4) The combination of the cylinder A, the fixed abut. 
ment /, the rotary cylinder body C, and the revoluble 
piston abutment wd yeas gen with the longitudinal 
groove g, constructed and arran, to engage with 
— abutment f as it is revolv with said piston 
body. 


377,156. Pier Covriina ror Borers, J. Hollinger, 
New York, N.Y.— Filed February 2nd, 1887. 
Claim.—(i) As a new and improved article of manu. 
facture, the coupling C, formed with the part provided 
with screw threads a and with the horizontal ports 
G JK and the vertical ports J} K!, communicating 
with the ports J K respectively, and the port D, 





passing through the coupling, and also communicating 
with the port G, ouhanaaiially as described. (2) The 
coupling C, having the range pipes and the inlet and 
outlet pipes connected to it in suitable ports in the 
coupling, in combination with the boiler A, and the 
pipes K* and J?, connected to the coupling inside of 
the boiler, substantially as described. 


377,189. Ansorper ror Ick Macuines, 7. 1. Butler 
Harrisburg, Pa.—Filed June 18th, 1887. 

Claim.—In an absorber, the combination of an in- 
closing shell, a series of troughs having false bottoms 
and gas chambers beneath them, supported within 
the said shell out of contact with it and with each 
other, so that the gas escaping from each trough may 
have free e between the troughs and the shell, 
— connecting the said gas chambers, gas pipes 

gm | from the bottom of each gas chamber into 
the trough beneath it, a pipe discharging weak liquor 
into the top trough, a pipe conveying cold gas direct 
into the gas chamber of the bottom trough, and a coil 
within the said shell below the bottom trough for cir- 
culating cold water through the strong aqua-ammonia, 
substantially as and for the purpose set forth. In an 
absorber, the combination of a series of troughs, each 
provided with a false bottom and a gas chamber below 
the false bottom, a low partition across the false 
bottom above the end of the gas chamber, a perforated 
portion in the false bottom for spraying the liquor 
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which flows over the said partition, a series of short 
eed depending from the gas chamber into the trough 
veneath it, and a gas pipe connecting each gas cham- 
ber with the gas chamber next beneath it, substan- 
tially as and for the purpose set forth. The combina- 
tion, with an absorber of the character described, pro- 
vided with a series of troughs for bringing the gas and 
liquor into intimate contact. and having a gas-escape 
> ony around said troughs between them and 

e inner surface, of the absorber shell, of an annular 
perforated spray pipe surrounding the upper part of 
the shell, of the absorber and a shallow trough en- 
circling the lower part of the said shell, whereby the 
cold water may be constantly applied to the outer sur- 
face of the shell, substantially as and for the purpose 
set forth. 


377,237. P.ive Switch ror TELEPHONE AND TELF- 
oRaPH CircurTs, G. H. Cole, Atlanta, Ga,—Filed 
June 30th, 1887. 

Claim.—The combination, in a switch plug, of the 
metal tube adapted to enter a switch board, the 
tubular insulating lining arranged within one end of 
the metal tube, the headed pin passing through the 





insulating lining beyond the same into the metal tube, 
the insulating washer on said pin, the metallic washers 
arran, on the pin, between the head thereof and 
the insulating washer, and the insertable hollow ping 
adapted to enter the metallic tube, substantially as 
described. 
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THE COAST DEFENCES OF THE UNITED 
KINGDOM. 


Tux subject of our national defences has occupied so 
considerable a share of the public attention during the 
past fortnight that we need no apology for adverting to 
it. After Lord Wolseley’s deliberate statements in the 
House of Lords, it is impossible to disguise any longer 
the uncomfortable truth which is forced upon us. It is 
indeed undeniable that our present position is regarded 
both by naval and military experts as a most critical one, 
in the face of possible complications with a foreign 
Power; although, as wisely put by the Adjutant-General, 
the danger may not be so imminent as to render panic 
excusable, or to paralyse effort. But the fact remains 
that we are said to be totally unprepared to challenge, or 
to receive a challenge from, either of the great fighting 
Powers of Europe. 

Amongst other points in which our defensive organisa- 
tion is posrarg A defective, that of the insufficient pro- 
tection afforded by the batteries and works surrounding 
our five great dockyards at Pembroke, Devonport, Ports- 
mouth, Chatham, and Sheerness, the subsidiary fortified 
positions at Harwich, Portland, and Dover, and the forti- 
fications defending the estuary of the Thames, is very 
prominent. The security aimed at is only partially 
effected even in the very strongest of these places; at 
Pembroke it is manifestly wanting, and at Plymouth— 
the second fortress in the United Kingdom—it is said 
that a hostile squadron could lie close in shore in the 
centre of Whitesand Bay, where the water is deep, and 
shell the entire position of the town and dockyard at a 
range of 34 miles, without its being possible for an out- 
lying fort or battery to reply, as there are no heavy 
armour-piercing guns bearing upon this spot. 

The general question of coast defence is a very difficult 
one to approach, Tn one sense an insular psition affords 
an element of peculiar danger. It would be practically 
impossible to defend in detail all the towns which lie 
naked and temptingly exposed around the shores of Great 
Britain. They must always be more or less open to 
attack in the absence of our fleet, and any special steps 
taken to secure their individual safety will probably have 
to originate in themselves. Here we would venture to 
offer a word of advice. There is little question that a 
battery of Zalinsky pneumatic guns, having an effective 
range of two miles, would prove to be a most potent 
argument in inducing an enemy’s cruisers to give the 
coast town which was lucky enough to possess them an 
uncommonly wide berth. We merely throw out the 
suggestion for what it is worth. There is, of course, 
another view to take of the matter. If the shelling of 
unotfending coast towns was not considered by our 
prospective enemy as beyond the limits of humanity, we 
should probably make reprisals; and the counter- 
hitting under such an arrangement might cause the 
“first lion to think the last a bore !” 

But the defence of our great naval and military posi- 
tions is a question of national importance. They should 
be rendered absolutely roamed Hg This they certainly 
are not at present. Our object is not, however, to make 
startling and sensational announcements—rather to arouse 
the patriotic enthusiasm of the public, and to correct the 
intluence of any dormant red-tapeism which may prevent 
the authorities from making a clean breast of it. Hence 
we will glance for a moment at the existing condition of 
the defences alluded to. Although, as we have remarked, 
they are insufficient to afford the absolute security aimed 
at by our fortress engineers, they are not anything like so 
bad as they have been represented to be. 

There are in position in the various coast fortresses, 
and in isolated batteries, along the estuaries and rivers of 
Great Britain and Ireland about 920 heavy muzzle-loading 
gins, embracing every class, from 80 tons to 7 tons, and in- 
cluding 114 of 38 and 25 tons, principally the former. We 
purposely exclude the /and fronts of fortified positions and 
inland forts,as the armament of these latter has been almost 
entirely carried out with the old wrought iron Armstron 
7in. breech-loaders, of which a vast number accumulat 
at Woolwich in 1875 after they were discarded by the 
navy. The condition of most of these land forts is so 
execrable that we shall not attempt to palliate it. Some 
have never been armed at all, whilst others remind one 
of the old Turkish fortifications so often met with in the 
Levant, which would be less formidable to their 
enemies than to their friends! It is true that you 
do not see what Mark ‘T'wain describes as a “ linger- 
ing eternity of a barrel” flaked with rust internally, 
or honeycombed with age, as the master gunner and 
his assistants plentifully besmear their playthings with 
grease and oil paint; but you do see forts built ten 
years ago without guns or magazines, guns  with- 
out carriages, carriages without slides or elevating 
gear, magazines without ammunition; and, when all these 
necessary appendages are present, you find nothing of 
a pattern later than twenty or twenty-five years ago. All 
belongs to a past age. 

_ But the coast defences are better equipped. Eliminat- 
ing from the 920 heavy guns before alluded to the Tin. 
muzzle-loading weapons, as they have only a piercing 
power of 7‘7in., which would be ineffectual against modern 
lronclads, we still possess nearly 800 available heavy guns 
on coast and river fronts. Within the past few weeks 
considerable light has been thrown upon the value of the 
9in. guns of 12 tons, of which there are nearly 400 in 
position, At 6000, 7000, and 9000 yards very excellent 
practice has been obtained at high angles of elevation— 
about 25 deg.—against swift-sailing targets out at sea, 
the ranges being “ picked up” by means of Watkin’s new 
“ position finder,” an invention which bids fair to be one 
of the most important discoveries of the age. The value 
of this weapon for high-angle fire was proved incontest- 
ably; and when we say that at the farthest of these 
ranges an object less in size than the deck of a vessel was 
In every instance covered, it is unnecessary to point to the 
small penetrative power of the gun, as the angle of 
descent of the projectile would be almost perpendicular. 





The deck in such instances would be the object of attack. 
We are not altogether wanting, however, in armour- 
piercing ordnance. The turret upon the Admiralty Pier 
at Dover, with its two 80-ton guns, would be a terrible 
engine of destruction for the attack upon a hostile fleet. 
With a range of 8000 yards, and a remaining velocity of 


over 1000 foot-seconds even at that distance, and a pene- | 


trative power of 23}in. into solid iron with a projectile of 


at Portsmouth, a sketch of which is appended, as well 
as of the latest adaptation of the 47-ton pa eseaie 
gun to them, are a most effectual protection to the east en 
of the Solent. Mounting about sixty heavy guns, includ- 
ing more than half that number of 38-ton and a few 47-ton 
breech-loaders, they sweep in all directions the approaches 
and channels which are navigable. The Needles passage is 
also very powerfully protected, Hurst Castle itself being 
of enormous strength, with case- 
mated auxiliary batteries of 
“thirty-eights.” The eastern 
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ADMIRALTY PIER TURRET, DOVER. 


1700 lb. weight, he would be a courageous skipper who 
should try conclusions with the monster of Dover Pier. 
But sad to say, this unrivalled turret, a sketch of which we 
append, is almost entirely unsupported. This key of the 
Channel position is considered safe with only fourteen 
10in. guns, and half-a-dozen Qin. scattered about to sup- 
port its fire. But £335,000 was voted in 1860—out of 
the eleven millions sanctioned specially by Parliament— 








flank of the Portsmouth position 
is, however, entirely undefended 
except by water and mud. From 
Chichester Harbour an organ- 
ised attack could only be resisted 
by a field force, as there are no 
batteries sweeping the east flank 
with the exception of old Fort 
Cumberland, a structure re- 
minding one of the American 
traveller's horse Baalbec — a 
magnificentruin. Its crumbling 
parapets are at present decor- 
ated with ancient culverins and 
“pieces of eight.” Devonport is 
very strong, barring the one 
weak point already alluded to, 
and the possibility of a land 
attack from forces disembarking 
in contiguous bays, of which 
there are so many deep and commodious. The Saltash 
Defences, recommended by the Royal Commission which sat 
in 1860, should be completed at once. Picklecombe Fort, a 
sketch of which is appended, and Bovisand, with their 
splendid batteries of 10in. guns, and the 38-ton ordnance 
upon the breakwater, most effectually close,the entrance of 
the Sound. One important fact connected with Plymouth is 
the insecure nature of its water supply. As it principally 


MMM MAY NUH) YY) MQQQQQ ww WY 














YYW}; 
VY bs 
YY, 
UY 


“if, 
W 











Y), 
YY 






































Vj — 

| Yy \* YAY 
WY fl YY ON RON 
VW fi, Yn, X \ 
TM) or son 


SPITHEAD FORT CASEMATE, WITH 


to be spent at Dover. Where has this sum gone? Pass- 
ing on to Sheerness, we have a powerful casemated fort 
at the junction of the Thames and Medway, similar in 
construction to Picklecombe at Plymouth, but mounting 
far heavier ordnance, viz., about a dozen 38-ton guns, in 
addition to the same number of 10in. of 18 tons. We 
may mention in parenthesis that the practice obtained by 
these two weapons is singularly correct and effective. 
But--again a “ but ”’—Garrison Point Fort at Sheerness is 
so unfortunately situated that it only commands one flank 
of the position, and might be knocked into a cocked hat 
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comes from Dartmoor inopenconduits, it might becut off by 
|anenemy. Portland is a position easily made impregnable, 
| but at present utterly incomplete. The high command of 
| the Verne citadel should render it the very place for 
| powerful batteries to seal the approaches of the harbour ; 
Put no guns of any penetrative power have been as yet 
| mounted, except on the breakwater and east weir. On 

the eastern side of Portland Bill a landing could be 
| effected, or a shelling squadron lie off without being sub- 
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with impunity by an enemy approaching from another 
direction. 
wrong way. The Thames batteries are very imperfect, 
and wanting in high command. Although possessing 
seventy heavy guns, thirty of these are of a most indif- 
ferent pattern, viz., the llin. of 23 and 25 tons, the manu- 
facture of which was quickly suspended. We under- 
stand that a battery with heavy B.L. guns is_ to 
be constructed at Coalhouse Point possessing consider- 
able command. As the river is only a mile across 
here the position is invaluable. The Spithead Forts 


It is, as the sailors say, “slewed round ” the | 
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PICKLECOMBE AND SHEERNESS FORTS. 


jected to fire from our guns. Pembroke has a very secure 
position right up Milford Haven, which is practically 
closed by its batteries upon the Stack Rock, Hubberstone, 
and Popton Point, but its flank might easily be turned by 
the landing of a force in any of the surrounding bays of 
Pembrokeshire; and the land front has been entirely 
neglected, although of immense importance. 

Time fails us to enumerate all the strength and weak- 
ness of Cork Harbour, the Bristol Channel, the Mersey, 
Harwich, and other places. There is no question that 
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excellent work was done as the result of the Royal Com- 
mission that sat in 1860. But it is equally clear that 
very little has been done for the past ten years. In point 
of fact, with the exception of tinkering at a few redoubts 
upon the land front at Chatham, literally nothing of 
importance has been effected. Hence we conceive that 
Sir Walter Barttelot was amply justified in his demand 
for a Royal Commission to inquire into and report upon 
our present system of defence. It cannot be a good one. 
A system that can show nothing after ten years of work, 
and the expenditure of several millions upon the fortifica- 
tion vote per annum, must be rotten at the core. We 
speak now exclusively upon the subject which we are 
treating, viz., that of coast defence. We challenge the 
authorities to produce a single fort of any importance 
which has been constructed during the t ten years. 
All the magnificent casemated structures to which we 
have alluded are the outcome of the last Royal Commis- 
sion. The conviction, therefore, is forced upon us that 
nothing but a Royal Commission with plenary powers 
will de any good for England at the present momentous 
crisis. We cannot close this paper without one word as 
to the singular obtuseness of the military authorities in 
neglecting to utilise the 36-pounder and 70-pounder quick- 
firing gun of Lord Armstrong and Co. for the sweeping of 
land approaches to fortified positions. The Navy have 
recognised their enormous importance, and are about to 
use them in their battery citadels. Why the military 
authorities do not follow suit is inexplicable. They are 
just the weapons wanted. 





LOCOMOTIVE COUPLING 
RODs. 
No. I. 


THE problem of the strength and design of these rods 
is one that has long engaged the attention of engineers, 
both from the point of view of practice and experience 
and from that of theory. The increasing speeds and 
high steam pressures that have been adopted of late 
years, and the use of steel in the place of iron, have 
affected, of course, the design of all parts of engines. But 
the increasing demands made upon locomotives seem to 
lead upwards towards those limiting and insurmountable 
difficulties which ultimately appear in all classes of engi- 
neering design, more rapidly in the case of coupling rods 
than in that of any other part of a locomotive. In an 
article in Tue EncIneer of September 9th, 1881, there 
was explained the action of centrifugal force in stressing 
these rods. If, in order to obtain increased strength, one 
adopts a larger section, the mass—and consequently the 
centrifugal forces—become thereby augmented, and the 
difficulty recurs to find additional strength to withstand 
these increased forces. Thus, if one increased the breadth 
alone of the section, the bending forces would be aug- 
mented in exactly the same proportion as the strength to 
resist bending, and no advance would be made as regards 
withstanding the effects of centrifugal force. As this 
force increases with the square of the speed, other things 
being equal, the continual demand for an ever higher and 
higher speed—which is testified to by, among other things, 
the ever-increasing weight and stiffness of the rails laid 
down—leads onwards towards difficult problems. In 
fact, as other things do not remain equal, these forces 
increase practically rather as the cube than as the square 
of the speed, because to obtain the greater speed not only 
is a higher pressure employed, but the dimensions of the 
engine are also increased. Among these is the stroke 
of the engine, to which the centrifugal force is propor- 
tional, as well as to the square of the number of revolu- 
tions per minute. 

But these centrifugal forces form only one set of 
accelerations. Others enter into the problem whenever 
the speed of the locomotive varies. In fact, one loco- 
motive superintendent writing to us, expresses the opinion 
“it’s not the pace that kills; it’s the sudden stopping 
plays mischief with the rods.” This sudden stopping 
occurs under two conditions. When the brakes are 
applied with full power at high speed as an express enters 
a station a very rapid retardation of angular speed occurs. 
Fortunately this is at a time when steam is entirely 
shut off, so that it is not of great consequence as regards 
the rods. But in greasy weather the wheels may pass 
suddenly from a part of the rails on which the tires grip 
well on to a part where slipping is excessive, or vice versd ; 
or the same effect exactly occurs when the driver suddenly 
takes to letting down sand on a particularly slippy part 
of the road. In this case the sudden change of speed 
may occur simultaneously with the use of the highest 
possible steam pressure, and, in fact, is likely to do so. 
More than one locomotive superintendent of the largest 
experience seem to think that it is this incautious use of 
sand that tries the side rods more than anything else. 

Again, coupling rods labour under disadvantages which 
do not attach to connecting rods. If the length of the 
rod from centre to centre does not agree with mathe- 
matical precision with that between the bearings in the 
axle-boxes, or if the two throws of the two oo pins be 
not exactly equal, or if the two coupled wheels do not 
roll in exactly the same phase—z.c., if the pins in the two 
wheels do not come to the dead pointsat exactly the same 
instant—then there are well understood difficulties in 
getting round the dead points. These give rise to stresses 
which cannot, indeed, be calculated with any truth, 
but which may quite certainly be serious. Now, 
although all these things may be adjusted with 
perfect nicety when the engine leaves the locomotive 
shed new, spick and span, it by no means follows that 
they remain in adjustment under working conditions. 
The wear of the brasses, of course, can be taken up, and 
if watched properly, the rods may be kept dead true as 
to normal unstrained length. But the rods themselves 
are subjected in working to variation of stress, which 
involves variation of length; the varying twist of the 
shafts may have a tendency to produce periodically 
difference of phase in the revolutions of the wheels; and 





AND CONNECTING 





lastly, the unequal wear of the tires, meaning as this 
does the production of differences in the circumferences 
of the wheels, has undoubtedly a similar tendency to pro- 
duce periodic difference of phase. This last has probably 
the greatest adverse influence. If there be a difference 
between the circumferences of the two coupled wheels, it 
is evident that one or the other must slip a certain amount , 





r revolution. Now this slipping can only take place | 

y the application of forces sufficient to compel its occur- | 
rence, and these forces have to be exerted through the 
rod as well as through the frame. To understand the 
resulting effect, it is needful to remember that there is 
considerably more spring in the connection from axle-box 
to axle-box through the horn plates and the frame than 
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All the other items of stress effect already mentioned 
will be taken account of in the calculations eg in the 
latter part of these articles. The difficulty of the problem 
of scientifically designing one of these rods lies in the fact 
that the rod is at once a strut anda beam. The beam 
action, depending on centrifugal force, has been treated 
separately in the article of 1881, already quoted. A com- 
plete solution of the pure 
strut problem has been 
detailed in articles in this 
journal issued October 14th 
and 28th, and November 
25th, 1887. The question of 
the combination of these two 
stresses in side rods has been 
discussed recently with con- 
siderable _ liveliness in 
America. But the discussion 
has been limited to analysis 
of the stresses in existing or 
yroposed rods; it has not 
co directed towards the 
design, ce. the finding the 


proper section for given 
conditions, except in an 
inverse manner. It has, 


moreover, been vitiated by 
theuseof antiquated formule 
for the strength of struts which are now known to be 
erroneous, and which are no longer used in the best 

ractice. These formule take no account of the actual 
ae rw of the strut, which is most essential to a true 
knowledge of the stresses on the section. 

That the problem scientifically attached is an involved 
one is evident. Each section of the rod suffers an average 
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there is from pin to 
probable that the difference of phase will accumulate | 
during each half revolution, and be periodically destroyed | 
twice per revolution by a more or less sudden slipping | 
near each dead point. In this connection it should be | 
noticed that even when the wheels are newly turned to 

exactly the same size, still in going round a curve the | 
treads of two wheels, one behind the other, are not 

equal in circumference, because of the tires being turned 

conical and not truly cylindric. The stresses arising in 

this way evidently cannot be included in the most com- 
plete theoretical investigation, because they depend upon | 
small differences intended to be zero, and which differ 
from zero only in an accidental and incalculable manner. 
Fortunately they only arise near the dead points, where | 
the effects of centrifugal force are least dangerous, 


in through the rod. It is therefore | 
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stress per square inch due to the direct axial steam thrust, 
and also an extra stress due to bending moments. The 
bending moment on each section consists of two parts; 
the first, caused by the centrifugal forces, are not difficult 
to calculate, while the second equals the axial thrust 
multiplied by the deviation of the line of this thrust from 
the centre of the section. But this deviation depends on 
the elastic bending of the rod, which of course itself 
depends on the bending moments. The law of distribu- 
tion of moments along the rod thus arises out of the dis- 
tribution of deflections, which itself is the result of the 
former law. ican 
We will first examine the results of actual practice in 
Great Britain. Near the end of the next column will be 


found in a tabular form résumés of series of useful figures 
that have been very courteously placed at our disposal by 
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Mr. Stroudley, locomotive superintendent of the London 
and Brighton Railway. 

The 6ft. 6in. drivers are all four-wheel coupled pas- 
sepger tender engines. The 5ft. 6in. drivers comprise both 
tender and tank passenger engines, four-wheel coupled. 
The Oft. and 4ft. Gin. drivers are all six-wheel coupled 
gouds tank engines. The coupling rod crank radius of the 













‘ Wy Ny Y 
: 7 
| Y YY YY 

! Yi 
| GGGy fw 
or Yj; y 
SECTION AT CEN opi WY 


used for goods and passenger engines on the Caledonian 
| Railway. Fig. 5 is for a six-wheel coupled goods engine; 
| drivers, 5ft.diameter. Fig. 6 is the coupling rod for a bogie 

express engine; four wheels coupled, each 6ft. 6in. 
| diameter. The section for the goods engine is slightly 
| larger than those given before; and that for the pas- 
| senger engine is much larger, being 5in. by 2in. at centre. 
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passenger engines is Yin, in all cases, that of the goods 
engines 10in. 

The following table represents the performance of 432 
engines. No goods engine side rods have given way. 
Three rods of passenger engines have failed, all in the 
same way—namely, by a crack advancing rather slowly 
upwards from the underside 
at the middle of the length. 
These sections that failed 
were din, by Igin. Fig. 1 
gives the section 44in. by 
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jin. now used for passenger Yy YY 

engines; and Fig. 2 is that! Wf} 

used for goods engines, except L. —Yy LY 

those with 18}in, cylinders, — | al JG 

when the side-rod_ section | 10 > 

used is 4$in. by Ijin. The |» 

cylinders are inside, and the lay om i 

connecting rods have in no |< \2 

instance given way in any | 

manner. The coupling rod | TUN 

pins are din. diameter in both | | Wy, y 

Cases. { YY 
Figs. 3 and 4 give the bs ; U, 








coupling rods used on the 
passenger and goods engines 
of the Great Western Rail- 
way. The 6ft. Gin. four- 
wheel coupled engines have 
cylinders 17in. by 24in, stroke ; the 5ft. four-wheel coupled 
engines have 16in, by 24in. cylinders; and the six-wheel 
coupled goods engines, with 5ft. drivers, have 17in. by 26in. 
cylinders. These are all outside coupling rods, the radius 
of the crank to the coupling red pin being 12in. in each 
case. It may be noticed that the passenger rods have 


TABLE A, 
Miles run by Coupled Engines of the London, Brighton, and 
South Coast Railway Company. 

































Ld Miles run to December, 1887.) Driving | Cylinders, 
when mer oe el w 5 
built. Minimum, | Maximum. Giameter. Diameter.) Stroke. 
¢ | ft. in. | in. in. 
187 | - 587,003 6 6 | 17, C| 
1872 | 583,040 58,979 ” | ” ” 
1875 401,155 438,000 ae | es pe 
| 
1873, | 860,940 $6 | 24 
1874 316,976 - | ” ” 
1s75 816,225 e9 | ” ” 
1876 82 ” | ” ’ 
1877 ” | ” ” 
Is78 - | ’ ” 
1879 s ’ ” 
1880 ” | ” ” 
1881 ” ” ” 
1882 ” ” ” 
1883 ” , ” 
1ss4 | 
1885 fs * 
, ” | ” ” 
1Ss86 | ” ” 
Iss7 ; | ” ” 
| 
Isv4 275,776 289,027 46 | 17 24 
1875 184,761 249,761 i ald " 
1876 144,701 227,791 99 ” ” 
1877 138 9OL 228,180 ” ” ” 
S78 135,657 221,273 9 ” ” 
1s79 118,216 220,873 ” ” ” 
1ss80 110,431 204,614 % ” 
TSsl 101,620 150,340 ” ” ” 
1833 73,230 107,841 ." ” ” 
1s78 | 310,647 6 6 lit 26 
Wsi9 266,929 276,487 ” ” | ” 
18s0 267,281 286,520 | os od ‘i 
1871 828,952 5 0 lit | 26 
Is73 $31,760 ‘ we 4 ’ 
1s74 819,975 ; is 
1883 190 792 6 6 18} 26 
1884 152,608 ” ” ” 
18385 68,429 69,740 | ” ” | ” 
1873 300,907 320,256 | 5 0 18} | 26 
1882 111,825 132,275 ” ” ” 
1884 83,573 89,219 * ” ” 
1887 11,758 14,404 ” ” ” 
1884 _ 70,422 | 4 6 18} 26 





exactly the same shape and size of central section as in 
the London, Brighton, and South Coast Railway pattern, 
but that the goods rods have a larger section than that 
used on the London, Brighton, and South Coast Railway. 
The pins are, aoe din. in diameter. 

Figs. 5,6, and 7 give the coupling and connecting rods 
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The pins for the goods engines are 4}in., and those 
for the passenger engines 44in. diameter. The radius 
of the coupling-rod crank is in each case 9in. Some 
of these rods have run 500,000 miles without failure. 
Fig. 7 gives the connecting rod used in the 6ft. 6in. bogie 
express. 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 

Bulgaria; Agricultural implements in Varna.—The plough 
most in use is the kara saban, much like the ancient Roman 
aratrum, consisting of a beam or pole of wood attached to the 
neck yoke of the draught cattle, the diggirg part of the work 
being performed by a flat triangular piece of iron shod on to the 
foot of the beam, without mould boavd, with or without a knife 
coulter, which is held in position and made to enter the soil by 
the pressure of the ploughman’s arm resting on the single handle. 
The work done is very uneven unless the greatest care and 
exertion are exercised ; the depth penetrated is, in the best 
worked parts, about 3in. or din., but from the construction and 


lightness of the plough the share skips over or round any} 


obstacle such as big stones or roots of bushes. In the heavier 
clay lands, and especially in the Dobroudja, the ‘“plugh,” a 
mould-board plough entering from 6in. to 7in., and worked by 
from three to six pair of oxen, is used ; but latterly ploughs of 
Austrian or German make doing the same work with a less 
expenditure of power have been introduced. ‘The corn is cut by 
sickle, and the threshing done by treading out, cattle or horses 
being employed without a dughen, which is made of thickish 
planks of soft wood somewhat resembling a flat sleigh with rows 
of chisel-edged flints inserted in the under side, to which they 
are harnessed. By this system the straw, which in the absence 
of a sufficiency of hay, and from the non-culture of forage plants, 
such as clover or lucerne, forms the sole fodder of cattle and 
horses, is rendered soft and palatable, animals in this country 
refusing to eat straw chopped up by a chaff-cutting machine. 
The grain is then winnowed by the action of the wind. Of late 
years Austrian and German houses have furnished a certain 
quantity of reaping and threshing machines worked by horses 
or oxen, but from the non-existence of large farms the demand 
is small and its supply attended by certain speculative elements, 
which seem to deter British manufacturers from competing. 
There are no large landowners in these parts, the land being held 
by peasant proprietors, whose farms vary in extent from 8 to 90 
acres—-16 to 20 acres approximately representing the average. 
In addition, there are large tracts of unreclaimed land and 
woodland belonging to the State, for which a title as freehold 
may be obtained by those bringing them under cultivation on 
paymentof a small sum to Government. Although the Turkish 
laws allow foreigners to hold Janded property, the Bulgarian 
Government is very jealous of foreign subjects acquiring land in 
the principality, and throws all sorts of obstacles in their way. 
| In this part of Bulgaria there is no good opening for farmers 
| wishing to buy large holdings, but in other portions the raising 
| of live stock would doubtless bring in large profits, and might, 
| perhaps, be judiciously encouraged by the authorities for the 
| sake of the good example and the means of improvement thereby 
offered to the farming population. 

Cuba: Trade of Baracoa.—The United States Commercial 
| Agent reports:—All merchandise coming here was formerly 
| English, French, and Spanish, but the difference in the quality 
between their wares and American has placed the latter in the 
market, and they are now fast taking the place of other goods. 
Everything in the hardware line is American. The exportation 
| is through Norwegian steamers, as they can be chartered 
| cheaper than any other vessels. When business was in its 

infancy American schooners and vessels carried the exports, but 
they were soon displaced by English steamers, and they in turn 
' by Norwegian steamers. 





If American merchants would teach 





their employés Spanish, and send them to the Spanish pos- 
sessions, America would soon have the carrying trade now 
possessed by the French, Norwegian and Spanish. 

France: Agriculture in La Rochelle—Protection.—The year 1887 
has been a very disastrous one to farmers here, who, notwith- 
standing the higher protective duties un corn and meat, are in a 
far worse position than they have ever been before, having lost 
heavily in almost everything. Their losses have been enormous, 
and however we may have suffered in Great Britain, it is 
nothing compared with the depression existing here. It is well 
that this should be clearly stated, because though it is generally 
admitted at home that other countries are suffering as well as 
ourselves, many persons appear to think that it is in a less 
degree, and that we ought to be better off here, as we enjoy a 
certain amount of “fair-trade” and “peasant proprietary,” which 
people were told would bring everything right. It is not so as 
far as this district is concerned. Noadvantage has yet been felt 
from the existing moderate protective duties; all are worse eff 
than before they were put on; and none suffer so much as those 
who own their holdings. Landed proprietors have in many 
instances had no rent for a year and a-half, and those who have 
been paid made large reductions, averaging for 1887 33 per cent. 
These reductions are entirely voluntary, and there would be no 
difficulty in taking up the land if they chose to do so. So far the 
laws relating to property rights are strictly enforced, and no 
trifling with them would be tolerated; but there would be no 
advantage in duing this, because the tenants are the most law- 
abiding and self-denying class in the world. If the tenant be a 
troublesome or undesirable one, he can be at once got rid of. 
Every tenant is bound to pay his rent on the day it becomes 
due; if he does not do so—where the tenancy is a lease or 
other agreement in writing, made before a notary public—the 
landlord serves him by a Huissier a notice ordering him to pay 
at once under pain of a seizure. The law gives the tenant 
twenty-four hours to obey the order, when if the rent is not 
paid, the Huissier takes possession of everything in the place, 
all going to satisfy the claim for rent. In cases of verbal 
agreements, the landlord has to go to the Juge de Paix for an 
order to seize. If the landlord thinks that his tenant will make 
away with anything in the twenty-four hours’ interval, on ap- 
plication the Juge de Paix will give an order for immediate 
seizure. If when this has been done it is found that the tenant 
has removed anything and placed it in the charge of any one, or 
sold it to him, an order is given to follow, seize, and replace it. 
Ifit has been sold within forty days prevous to theseizure, it is taken 
away from the purchaser, who has no remedy except by action 
against the seller. These orders differ from others, as they can 
be executed instantly, and even on holidays, non-legal days, and 
Sundays. If the Huissier is prevented from gcing into the 
house or on the premises, he places a person to watch, while he 
goes to the nearest Commissaire de Police, Juge de Paix, or 
Mayor, who comes with him, forces an entry, and puts him in 
possession. If the Huissier is assaulted or intimidated, the 
punishment is very severe—in cases of assault varying according 
to the number of persons engaged in it. When no more than 
three persons are concerned the punishment is three months’ im- 
prisonment. Where the number of persons does not exceed 
twenty, the punishment is six months’ imprisonment, in both 
cases by the Courts of Correctional Police. Where the number 
exceeds twenty it is considered rebellion, is tried before a 
jury, and is punishable by penal servitude in the convict 
settlements. From the moment of the entry all the property 
is in charge of the legal authorities, and it is a criminal offence 
to interfere with it. The day of sale must not be sooner than 
eight days from the seizure, and notice of the sale, together 
with a copy of the inventory, has to be posted on the nearest 
market place. In the interval between the seizure and sale, 
the landlord is entitled to the use of the farming implements 
and stock for carrying on the work of the farm, and the Juge de 
Paix, on application, appoints a manager for that purpose. 
After the sale, the landlord is paid his rent and costs, but the 
tenant’s liablityis not at an end, the law providing that the failure 
to pay the rent by the tenant terminates the tenancy, and that 
the tenant must compensate the landlord for the annoyance and 
trouble he has put him to. The case then comes before the 
Juge de Paix, who cancels the agreement or lease, considers what 
loss the landlord is likely to suffer from delay or difficulty in 
reletting his land or other causes, and condemns the tenant topay 
damages accordingly. Thus withiu a fortnight from the time 
the rent becomes due the landlord can recover costs, damages, 
possession of the property, and rent. The way property rights 
are enforced in this country goes a long way towards explaining 
the craving for land which exists in France, and why the poorer 
classes put their savings into it at a rate of purchase 
often giving only 14 or 2 per cent. interest. It is not so 
much a craving for land as for a perfectly safe invest- 
ment, which, although it may pay badly, they can manage 
as they like, and which cannot be taken from them. The 
people here are from patriotic motives agreed that France 
ought to grow all the wheat required for her own consumption, 
and that the population must uot be reduced so as to diminish 
the military power of the State, there being 18,000,000 people 
dependent upon agriculture who cannot turn to anything else, 
and must be enabled to live by it ifa great part of them are not 
to be lost to the State. Those who want to increase the duties 
on corn and meat argue that what has been done is a success, 
as farmers have been helped and the State has gained the 
amount of the import duties, while the consumer pays less than 
before, and that these duties can be considerably raised without 
injuring him. The newspapers representing the farmers’ interests 
constantly repeat that they do not want protection for them- 
selves only, but are willing to concede it to other industries. 
The shopkeepers and working classes in towns, who might 
be supposed to be most against it, have reasons for not objecting. 
The shopkeepers believe that if the farmers became prosperous 
they would be good customers again. The working people in 
the towns are suffering from the competition caused by the 
crowding in of farm labourers out of employment. Those 
engaged in public works bitterly complain of the competition of 
foreign labour, and expect that an important item in a measure 
of protection would be a poll-tax on foreign workmen. Foreign 
competition for the best paid labour in France is serious. At the 
new port of La Pallice, which has been in course of construction 
for the last seven years, out of 739 men employed, 310 were 
foreigners—Italians—and the feeling against allowing them to 
work is so strong that sometimes troops have to be encampedon the 


spot to protect them. The same thing occurs in other parts of 


France, the number of Italians competing with French labour 
being estimated at 300,000. These men work for lower wages 
than the people of the country, but still earn from 3s, to 4s. a 
day, a great part of which they save and send back to their 
families, and this is another grievance against them. Beyond 
the above classes there are the “rentiers,” or people living on 
their incomes, who have no apparent interest in getting Pro- 
tection, who would suffer from it by paying duties for everything, 
but who would vote for a tax on fureign food imports to prevent 
the extinction of the small peasant farmers. With this feeling 
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=a national one—it is scarcely worth while to discuss the 
question of whether there will be an increase in the tariffs, and it 
will be more practical to consider what the next increase is likely 
to be. 

Norway: Bricklaying in frosty weather.—As a striking proof 
of the durability of work done under such circumstances, five 
courses of a house wall at Christiania, laid on the 10th March 
last in 1$deg. Fah., or 30} deg. below freezing point, had to be 
pulled down on the following 12th and 13th owing to a mistake 
made by the contractor. The mortar, when attacked with 
crowbars, proved to be harder than the bricks, the fractures 
being in many places across the bricks instead of following the 
mortar joints. 

Turkey: Trade of Beyrout in 1887.—The trade returns for 
Beyrout and district during 1887 were very much the same as 
those of the previous year. Value is likely to decrease, competi- 
tion among the native firms being so sharp that there is a con- 
tinual tendency to substitute a cheaper and inferior class of 
goods for those now in vogue. No sooner is an article im- 
ported, and has a ready sale, than competitors introduce goods 
of similar kinds and patterns, but of inferior quality, with the 
result that profits are infinitesimal, and that in many instances 
formerly lucrative businesses are abandoned. The total of 
imports from all countries into Beyrout was slightly less than 
in the previous year. British imports decreased by £35,288, or 34 
per cent.; coal increased by £1200, or 75 per cent., but not owing 
to any increased demand, and there remains on hand a large 
quantity ; patent fuel by £760, or 23$ per cent. In this article 
the results are disappointing. Taking into consideration the 
rapid augmentation in the import of English briquettes, it wa 
expected that they would displace the French fuel, but this 
result has not been attained, the amount sold increased but 
little, and hardly any profit was made on the sale. English 
briquettes are sold at the same price as French, in spite of a 
difference of Ss. per ton in cost of transport. If they were 
offered at a higher price they would not be bought, unless they 
proved better adapted to the machinery in use, and there- 
fore more economical. This has not been the case; the 
English fuel is tvo hot and strong for the furnaces 
in this country, gives no flames, and leaves a con- 
siderable residue. What is wanted for the silk factory pro- 
vinces is a light fuel giving plenty of flame and burning entirely 
toash. If English briquettes could be made lighter in quality, 
they would give far greater satisfaction. In case a port were 
constructed at Beyrout, freights would fall, and then English 
fuel conveyed by steamers would more easily compete with 
French fuel coming in sailing vessels. Copper bottoms and 
sheets decreased by £6000, or 23 percent. Hardware increased 
by £1000, or 7} per cent. There are no efforts on the part of 
English firms in this article to enter for the Beyrout market, 
which seems beneath their notice. Iron—British—decreased 
by £1300, or 163 per cent.; iron—Swedish—increased by £1850, 
or 243 per cent., both being counted as British imports. Bar 
tin was valued at £5800. British shipping amounted to 
79,320 tons, or 15 per cent. of the whole, entirely steamers. 
The import trade is seriously affected by a defect in the com- 
mercial machinery of Beyrout, which diminishes its volume, and 
causes incalculable loss and trouble to merchants. The defect 
is the prevailing system of valuing goods at the Custom House 
for levying the ad valorem import duty, and which has been in 
vogue since the expiration of the commercial treaty with 
Turkey in 1884. Previously the duty was paid according to 
tariff; now every bale and package has to be opened, and 
its contents unpacked and value estimated. The system 
opens the door to all kinds of peculation, and puts a pre- 
mium on dishonesty, payment by valuation giving the ofti- 
cials every opportunity they can want, and the merchants 
in self-defence are compelled to comply with their demands. 
Under these circumstances merchants refuse to take risks either 
as regards the quality or quantity of the goods they import, and 
will not import more goods than they are sure of selling, and 
abstain from ordering the more valuable kinds of merchandise, 
as the loss by damage and theft sustained in the Custom House 
is so great that they cannot realise a profit. British traders 
suffer seriously from this cause. One of the chief causes which 
prevent the expansion of Syrian export commerce is the want 
of communications. The Hauran is the granary of Syria; and 
were this district opened by a road or railway, the exports of 
cereals from Acre and Caiffa would be trebled at the very 
least, as at present the cost of transport to the coast swallows 
nearly all the profit. The concession for the construction of a 
harbour at Beyrout has been granted, but it is doubtful 
whether it will be taken up, and it is not nearly so important an 
undertaking for the interests of the country in general as a rail- 
way; and except for a reduction in freights no great com- 
mercial advantage can arise from it unless a railway be built in 
connection. Beyrout is precluded by its position under the 
Lebanon Range, which bars access into the interior, from ever 
becoming the centre of export trade unless it be connected with 
Acre, Sidon, or Tripoli by railway. The Beyrout Waterworks 
Company progresses slowly but steadily; its net revenue in 
1887 was £7152, against £6712, an increase of £440, or 6°16 
per cent. Great progress has been made with the gasworks, and 
it is expected that the town will be lighted with gas early next 
month. 

Turkey in Asia: Railways,—It is determined to push rail- 
ways in all directions through the interior of this country. 
The principal line projected is that from Bagdad to Scutari, 
which will be 1401 miles in length. Other important lines wil] 
be those from Antioch to Tripoli, in Syria. These railways 
will open up great mineral wealth, coal and iron in various 
localities, the copper mines of Arghani and Malatia, the largest 
and richest in the world, petroleum in Mount Taurus, the salt 
mines of Paphlagonia and the great salt lake of Touz, Ghoeul, 
and the silver-lead mines of Boulgardagh and Gumuch Hané. 

Uruquay : New Customs tariff.—Articles free of duty, agricul- 
tural machines and tools, iron wire for fencing, machines for 
industrial establishments or ships, materials intended specially 
for the construction of ships, ploughs, steam ships imported in 
detached parts, steel bars for mining; paying 6 per cent. ad 
valorem, coal, scientific instruments; paying 8 per cent. ad 
valorem, lithographing and printing machines or presses, print- 
ing types; paying 20 per cent. ad valorem, bronze and copper in 
ingots, iron in bars, beams, hoops, and plates, steel in plates, tin 
in ingots or sheets; paying 48 per cent. ad valorem, carriages ; 
paying 51 per cent. ad valorem, ammunition, arms, cannon, 
mining powder. 








THE Engine-room Telegraph Committee, who have 
been sitting at Portsmouth for more than a year, have now 
prepared their report. As a consequence of their experiments and 
deliberations it has been determined to fit the whole of the ships of 
the Admiral class with electric, in addition to the usual mechanical 
telegraphs for communicating Letwcen the bridge and the engine- 
room, 
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BULL’S PATENT METAL, 





A NEW malleable alloy of the bronze kind has been produced 
by Mr. John Bull, of London, by a process for which it is claimed | 
that it secures the introduction and admixture of the com- 
ponent metals in accurately controllable and definite propor- 
tions, forming true alloys of high strength and uniformity. 
The accompanying diagram contains the graphic history of a 
series of tensile tests in a Wicksteed testing machine at the 
works of Messrs. Buckton and Company, Leeds. Some of the 
specimens of cast, rolled, and turned rods show remarkable 
uniformity in extension throughout the whole length of the test 
part, and not so marked a contraction in one spot only, as is 
usual. This accounts for the great extension which is shown by 
the curve No. 2, although the tensile strength is very high. The 
curve No. 1, relates to a billet cast in a chill, rolled hot to 0°75in, 
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diameter and turned down to 0°625in. This was tested to 
rupture, and gave the distinctive diagram shown. The elastic 
limit is only reached at 24 tons per square inch, above which the 
metal suddenly extends about 2 per cent., it then drops a little 
in tensile resistance and recovers as in the case of mild steel, 
further extension being very slight up to 30°6 tons. After 
this the extension is uniform up to the point of rupture 
at 34°76 tons per square inch, with 19°3 per cent. elonga- 
tion. Another alloy, very ductile when cold, gave the curve 
No. 2a tensile strength of 30°46 tons and 30 per cent. elonga- 


tion. A third metal, intermediate in character, gave the curve 
No. 3. It is obvious that such a material, which can be cast, 


rolled, and stamped hot, has many applications, especially as it 
can be made of very various degrees of hardness. 








ADMIRAL COLOMB ON THE NAVAL DEFENCES 
OF THE COUNTRY. 

ADMIRAL CoLoMB read a paper on this subject, which is of more 
than usual importance at the present moment, with a view to 
bringing on a discussion on the actual naval plans to be kept in 
view. 

At the beginning of the century, Admiral Colomb, observed we 
depended wholly on naval elements of defence. The water sur- 
rounding the British Isles was regarded as our territory and the 
land itself as the capital, so that we defended the water up to the 
very coast of the enemy’s country in the case of Holland and 
France, blockading the hostile ships in their ports. We had seen 
that an opposite course had permitted an enemy to insult us in the 
Thames and Medway, and to threaten Portsmouth, while, on the 
other hand, an enemy’s fieet, which had gained possession of the 
Channel after beating, but not seriously crippling, our own fleet, 
was incapable of executing any important service against us, being 
held in check by our still capable ships. In spite of very imperfect 
supplies and appliances which only allowed ships to remain at sea | 
a week or two, and with many ships that we could only trust at sea 
between May and the end of July, we held a fairly efficient guard 
over the adjacent waters, knowing that an enemy who evaded the 
ships furthest from shore must meet those nearer home. As time | 
went on appliances improved, a winter guard was maintained, and 
apart from gales, Brest itself 127 years ago was so closely watched 
that Hawke could affirm that scarcely a ship could enter or leave | 
the port for four months. 

Lord St. Vincent, in 1803, made the following dispositions when 
war broke out. At Toulon, 10 French sail-of-the-line, 4 frigates, 
and 2 smaller vessels were watched by Nelson with 14 sail-of-the- 
line, 11 frigates, and 21 smaller vessels. At Ferrol, 5 sail-of-the- 
line, 2 frigates, were watched by 7 sail-of-the-line, 2 frigates, and 
2 smaller vessels. At Rochfort, 4 sail-of-the-line, 5 frigates, and 
and 2 smaller vessels, were watched by 5 English sail-of-the-line, 
1 frigate, and 1 smaller vessel. At Brest, the French had 18 sail- 
of-the-line, 6 frigates, and 1 smaller vessel ; Lord Cornwallis was 
there with 20 sail-of-the-line, 5 frigates, and 6 smaller vessels. In 
thus dealing with the enemy’s five frontier ports, we had about 
28 per cent. more sail-of-the-line, 30 per cent. more frigates, and 
600 per cent. more smaller vessels, which were necessary to main- 
tain a close watch in all weathers. The enemy, beside the usual 
naval forces, had an invasion flotilla, which had been preparing for 
eight years, and was in a forward state. In the Texel were 4 sail- 
of-the-line, 1 frigate, and 120 flotilla vessels; and in various ports 
towards Dunkirk were 1 hattle-ship, 4 frigates, 7 smaller vessels, 
and 645 flotilla vessels. To watch these we had 9 sail-of-the-line, 
7 frigates, and 20 small vessels. In the more westerly ports, | 
Boulogne, Havre, Cherbourg, &c., the French had 2 frigates, 7 
smaller vessels, 120 special gun brigs, and 1450 of the invasion | 
flotilla. To watch these we had 2 sail-of-the-line, 14 frigates, and 
40 smaller vessels. As our line might obviously be pierced in 
= both by squadrons and smaller ships, a second line, ‘‘ The 

wns’ squadron,” was provided, consisting of 6 sail-of-the-line, 
4 frigates, and 19 smaller vessels. There was, further, a local 
guard for Ireland and St. George’s Channel of 6 frigates, and 11 
smaller vessels. At Hollesley Bay, Yarmouth, the Humber, Leith, 
and along the east coast, were 4 line-of-battle ships, 2 frigates, and | 
20 smaller vessels. 

So secure did Lord St. Vincent then consider the United King. | 





“dom, that he grudged the £150,000 spent on pure coast defence. 


| not before the enemy was out. 


| or some of its 
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| his bases were temporary and very distant. 


| and militia were wholly unnecessary. 
| discussion was rather to divide off into the opposite 
| advocacy of naval or military defence. 


————_., 


Lord Howe advocated and carried out an alternative plan of 
defence, He argued that a blockading squadron was constantly 
suffering from deterioration, so that as time went on the force it 
shut in became more and more competent to beat it. His ideg 
was a reserve fleet at St. Helens and a grand fleet at Torbay, 
which should receive information + frigates, and put to sea after, 

‘hus Lord Howe thought that 
the Brest fleet was better masked from Torbay than from Ushant: 
but on both systems the only possible powerful enemy's fleet was 
masked, and a home reserve fleet provided to supplement our 


| defence. 


Lord Howe’s plan was open to the objection that the Brest fleet, 

Races might elude us, and, above all, that our 
commerce was not protected. Squadrons of the enemy's fleet had 
out-matched our convoys and captured our merchant ships whole- 
sale. On the blockade system it was only necessary to guard our 
trade against isolated privateers who might get out. 

Do we still hold to the blockade system ultimately preferred, or 
what have we adopted 
instead? Admiral Colomb 
ventured to predict that 
no man could give a satis- 
factory answer to this 
most important question ; 
and, more than that, he 
urged that official utter. 
ances have proved only 
too clearly that the matter 
has not been considered, 

In 1860 a Royal Com- 
mission advised the ex- 
penditure of £12,000,000 
on defending our military 
ports. It was then urged 
= that steam had so in- 
creased the power of con- 
centrating ships forattack, 
that the expense of main- 
taining an efficient block- 
ading force would be 
greater than the country 
could _ bear, Circum- 
stances might even, it 
was urged, enable a 
superior naval Power, or 
combined Powers, to con- 
centrate an army more 
secretly and quickly, and 
maintain it more easily, on 
any part of our coast than 
would be possible on a 
land frontier. Now, 
Admiral Colomb observed 
that, however we might 
differ from these proposi- 
tions, they clearly showed 
that it was considered by 
the Commission that no 
system of naval defence, 
such as Lord Howe's or 
Lord St. Vincent's, was possible; and that we must recognise 
that we must expect sea attacks. This report Admiral Colomb 
regarded asa strange non-seyuitur; for the spending of the 
£12,000,000 could not provide a navy, and could not prevent the 
enemy from descending on parts of the coast still left undefended. 
Later we have been informed that our military ports and London 
are defended on the supposition of the temporary loss of the com- 
mand of the Channel. Both Lord Howe and Lord St. Vincent 
ype against the attack now contemplated by reserve fleets. 

We are told now, however, that steam provides a special danger in 

the certainty and speed with which an attack can be made. The 
lecturer argued that a superior fleet well placed, possessing also the 
advantages of the speed and certainty offered by steam, constituted 
a ‘* full defence ” for any part of the coast, and the steam certainly 
did not assist an enemy blockaded in his harbours, although the 
Commission make the strange statement that efficient blockade has 
become well nigh impossible, a complete answer to which is pro- 
vided in the fact that for nearly four years the American Federal 
Navy blockaded the confederate coast line of 3500 miles com- 
prising 189 ports. After the first six months this blockade was 
legally efficient, and by the end of the second year only specially 
adapted vessels could safely attempt to run it. In the last year it 
was nearly perfect. In fact, no blockade has ever been more 
effectual; 1149 prizes, including 210 steamers, were brought in, and 
355 vessels were destroyed, including 85 steamers, making 1504 
vessels of all classes, of an estimated value of over £6,000,000. 

In our wars with France or Spain only three things allowed their 
fleets or squadrons to pass, (1) We allowed it on Lord Howe's 
system. (2) The blockading squadron was blown away. (3) The 
blockading squadron left to replenish, re-fit, kc. The last only 
need apply to a steam navy, and then only to the case of a distant 
base. The blockade of Brest presented no difficulty which was not 
overcome by Hawke when Plymouth was his base. Villeneuve's 
escape from Toulon was due to the necessities of Nelson's supply; 
The lecturer main- 
tained that the utmost that could be caused by the coal difficulty 
would be to throw us from Lord St. Vincent's system to that of 
Lord Howe. 

The First Lord of the Admiralty has said that fortifying home 
ports largely increased our offensive naval power, for the bases of 
operation would require little or no defence. These words would 
have no meaning in view of Lord Howe’s or Lord St. Vincent's 
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| system. The error that underlies the whole view taken of the 


question now is the idea that men-of-war would have to be detailed 
to guard Plymouth or Portsmouth, and that a fort costs only one- 
twentieth part of a ship. Any Power that cannot hope to have 
command of the sea pursues a sound policy in providing coast 
defenders and coast defence; but for the Power in command of 
the sea, ironclads with good locomotive power and good sea-keeping 
qualities constitute a much better defence. 

Admiral Colomb urged that our commerce made it imperative to 
adopt Lord Howe's policy rather than Lord Vincent’s, In our 
earlier wars the commerce of France was nearly equal to our own, 
and the results of mutual injury to commerce nearly equal. Now 
the disaster would be entirely on our side. In Lord St. Vincent's 
time we captured privateers by the score, but they took our trading 
ships by the hundred. If despicable privateers made such raids in 
former times, what would occur now witb 620 or 630 ships entering 
or leaving our ports annually? On an average, at Beachey Head 
thirty-two ships are always in sight, and one passes every five 
minutes, Our defence must be naval; but the ships are so 


| numerous that the regularly Navy cannot undertake it. The 


volunteer system might, Admiral Colomb believed, provide se com- 
plete a guard that its powers would not be tested, and commerce 


| near shore would be tolerably safe, 


The discussion that followed this paper was hardly so good as it 
deserved. Colonel Brackenbury hit the weak point that the 
natural conclusion to be drawn from the paper was that volunteers 
The general hoa | of the 
ines of 
One contingency appeared 
to be overlooked, namely, that while the lecturer was probably 
sound in his conclusion that no systematic invasion would 
attempted by any enemy until he had secured the sea on which his 


| communications would depend; yet it is quite possible, especially 


in these days of steam, to make a sudden descent and destroy a 
great quantity of valuable shipping if our harbours are not defended. 
It is this fear, not the fear of systematic invasion, that America 
has in view in case of war with England or other naval Powers, 
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LEGAL INTELLIGENCE. 
SUPREME COURT OF JUDICATURE.—COURT OF APPEAL, 
. (Before Lonps Justices COTTON, Fry, and Loves.) 
SIDDELL @ VICKERS, SONS, AND CO, (LIMITED). 


JupoMENT in this important patent case, which was reserved on 
the 7th inst., was delivered on the 18th. The defendants had 
appealed from a decision of Mr. Justice Kekewich, reported in the 
Times of the 7th and 22nd December last ; also in the Times Law 
ws vol. 4, p. 191. 

Reporte intitl Mr. George Siddell, was for upwards of twenty-five 

‘ears in the employment of the defendants, who carry on business 
z forgers and manufacturers of metal goods, steel shafting, and 
other heavy metal work, at Sheffield. The pene was now with 
Messrs. John Brown and Co., of Sheffield. He claimed to be the 
true and first inventor of the subject matter of letters patent 
(No. 6205 of A.D. oe: an invention of “An improved mecha- 
nical appliance for working or o rating on large forging in iron or 
steel.” The defendants, in March, 1886, applied for leave to 
petition for revocation of the letters patent, but the application was 
adjourned on the plaintiff undertaking to bring the present action, 
which was to restrain the defendants from infringing the patent, 
and for damages, and other consequential relief. Masses of metal, 
in the form, more or less, of a rough shaft, require, in the course 
of being hammered or worked under a hydraulic press or the steam 
hammer, to be turned from time to time, and the plaintiff claimed 
to have discovered more simple and effective mechanical appli- 
ances or means for turning these masses than those in use prior to 
his patent. In_ his complete specification the invention is 
elaborately described by reference to drawings, figures, and num- 
bers. Shortly described, the 0 gtr appliance consists of a 
horizontal metal bar or bars, fitted with pulleys and hooks, and 
placed on either side of the cross-head of the forging press, or 
through the pellet or key way. Clips, or grips, or ratchets are 
so arranged as to hold the ingot or forging, and when the 
press lifts up or is raised the forging is turned as much as is re- 
quired at every stroke of the press. The crank bar of the press, 
in connection with the wheel and endless chain thereof, raises the 
forging from the anvil at the same time that the clip, or grip, or 
the ratchet is turning the forging, the ratchet being suitably fixed 
for turning the crane wheel over which the endless chain passes, 
The ratchet has a chain attached to the crane girder, which travels 
along a horizontal bar, suitably fixed for the purpose, and will 
turn over the forging in the furnace. By their defence the de- 
fendants denied infringement, novelty, or utility of the plaintiff's 
alleged invention. They also alleged that it was not the proper 
subject matter for a patent, and denied that the plaintiff's 
was the first and true invention, They also complained that 
neither the provisional nor the complete specification was 
complete or sufficient. On the 6th of December last Mr. 
Justice Kekewich gave judgment on the questions of fact. Upon 
the evidence, his Lordship arrived at the conclusion that the charge 
made by the defendants, that the plaintiff had discovered nothing, 
but endeavoured to appropriate what he learned from them, was 
not established, but that, as between the plaintiff and the defend- 
ants, the plaintiff was the first to discover this new method of 
turning ingots by a wheel, endless chain, and lever. The evidence, 
however, did not compel his Lordship to hold the defendants 
guilty of fraud by adopting the plaintiff's discovery, as he alleged 
they had done after he had disclosed it tothem. With reference 
to the question whether the automatic method had been used 
at the defendants’ works since the plaintiff left, there was 
dispute and conflict of evidence, but his Lordship found 
that as regarded the automatic use there had been no in- 
fringement in fact. Regarding the case, therefore, as one of 
fact, and not involving any disputed questions of law, it followed 
from what his Lordship had decided that his verdict was for the 
plaintiff. There were, however, the following disputed questions 
of law, and upon those Mr, Justice Kekewich reserved his judg- 
ment :—(1) Was the plaintiff the first and true inventor of the 
method of turning ingots, for which letters patent had been 
granted to him! (2) Did he in his provisional specification 
adequately describe the nature of his invention pursuant to the 
statutory requirements! (3) Did he by his complete specitication 
and the accompanying drawings particularly describe and ascertain 
the nature of the invention and in what manner it was to be per- 
formed pursuant to the statutory requirements? (4) Did the 
complete — end with a distinct statement of the 
invention claimed pursuant to the like requirements? (5) Had 
the invention utility! (6) Had there beeninfringement? (7) Was 
the plaintiff debarred by any express or implied agreement, or by 
his conduct towards the defendants, from suing them for such in- 
fringement? On the 21st of December last Mr. Justice Kekewich 
gave judgment on the points of law reserved, The result of his 
two judgments was that his Lordship decided in the plaintiff's 
favour on all points except one—use by the defendants of the 
automatic action after the plaintiff had left their works—and on 
this part of the case he relieved the defendants from costs. His 
Lordship accordingly granted an injunction and gave the plaintiff 
the costs of the action (except on the point above-mentioned). The 
taking of an account of profits was suspended pending an appeal by 
the defendants, 

Sir Henry James, Q.C., Mr. Moulton, Q.C., and Mr. W. R. 
Bousfield, were for the appellants; the Attorney-General (Sir 
Richard E. Webster), Mr. Aston, Q.C., and Mr, W. H. Lawson 
were for the respondent. 

Their Lordships dismissed the appeal, with costs, 

Lord Justice Corron, in delivering judgment, said that before 
discussing the various objections which had been raised by the 
defendants to the validity of the plaintiff's patent he must consider 
the plaintiff's specification, The plaintiff dnimed the invention of 
various parts of the machine in question, and he also claimed a 
combination of certain parts. His lordship then described the 
plaintiff's patent and the nature of the claims made by the plaintiff, 
and referred to the provisional and complete specifications. First, 
it had been said that the plaintiff’s patent was bad, as he had not 
in his specification adequately described the nature of his inven- 
tion. In his Lordship’s opinion, however, the invention did not fall 
short of what was contained in the complete specification, nor did 
it go beyond that which was indicated in the provisional 
specification, His Lordship refrained from going into the ques- 
tion of what was conformity between a provisional specification 
and a complete specification. He would not decide that ques- 
tion now, but left himself free to do so should the point 
ever arise, and he would deal with it then. The question here 
was whether the pe was vitiated by the mode in which it 
had been described in the specification. ‘ Great alterations in the 
law had been made by the Patents, &c., Act of 1883. The 5th 
section enacted that the provisional specification must describe the 
nature of the invention. His Lordship thought that in the present 
case the provisional specification did sufficiently describe the nature 
of the plaintiff’s invention. His Lordship would refer to what he 
had himself said in the case of ‘Woodward v. Sanson”—4 ‘Patents 
Reports,” 174. The plaintiff in his provisional specification had 
made a general statement with regard to his invention, and then 
went on to more particularly describe it. His Lordship read 
passages from the plaintiff’s specification, and said that in his 
opinion it was a sufficient if the provisional specification 
described generally the nature of the invention, and afterwards 
it was described in the complete specification. Subsection 
5 of section 5 required that a specification, whether provisional 
or complete, should commence with the title; and in the 
case of a complete specification should end with a distinct 
statement of the invention claimed. It was said that here there 
was not a distinct statement of what the plaintiff claimed. The 
question, therefore, was, first, was there or was there not a “ dis- 
tinct statement” within the meaning of the subsection ; and, if not, 








then what was the effect of the omission! If it were necessary to 
come to a conclusion on that point alone, his Lordship would not 
feel disposed to hold that there was not a distinct statement, 
and that it did not comply with the 5th subsection. His Lord- 
ship then explained the proceedings which before the new Act 
were necessary to be taken, and drew attention to the fact that 
by the new Act it was for the first time rendered necessary that 
there should be a distinct statement of the invention claimed. 
His Lordship continued as follows:—But assuming that here 
there was not a sufficiently distinct statement of the plaintiff's 
invention, that, in his Lordsbip’s opinion, would not vitiate 
his patent. There was nothing in the statute which said that if 
there was no distinct statement the patent would be bad. There 
might be certain grounds upon which a patent would be declared 
to be bad, Thus, under section 26, a patent might be revoked on 
the grounds stated in subsection 3 of section 26. The requirements 
of the 5th section of the Act must be considered as a mere direction 
to the Comptroller-General and the Attorney-General, so that 
before granting a patent they must see that the section had been 
properly complied with. In his Lordship’s opinion, therefore, even 
assuming there was not a distinct statement of the invention, as 
required by section 5, that of itself would not make the patent bad. 
Then his Lordship had to consider the other objections. One was 
want of utility of the plaintiff's invention. But it was used by the 
defendants in such a way as to prevent them from saying it was 
not a most useful invention. In his Lordship’s opinion that 
objection entirely failed. Mr. Justice Kekewick had found 
that this was a useful invention. That learned Judge had 
heard what the witnesses had to say, and if he—Lord Justice 
Cotton—had had to decide on that evidence he should have 
arrived at the same conclusion as did Mr. Justice Kekewich. 
Another objection was that the plaintiff's invention was not 
the subject matter of patent. His Lordship, after discussing 
the nature of the invention, came to the conclusion that that 
objection could not prevail. Then a further objection was that 
there were three alleged anticipations of the plaintiff's patent. 


It was first of all said to he anticipated by Sir Joseph Whitworth’s | 


patent of 1874. His Lordship described that invention and 
pointed out the differences between it and that of the plaintiff, the 
result being that in his Lordship’s opinion it could not be said that 
Sir Joseph Whitworth’s invention was an anticipation of the 
ana tpg Then the second and third alleged anticipations were 
»y the Abouchoff machine and the Creusot machine. His Lord- 
ship described them and drew attention to the differences and 
improvements in the plaintiff’s patent, and said that none of the 
alleged anticipations were really the same as the plaintiff's patent. 
The result was that Mr. Justice Kekewich was right on all points 
raised, and the appeal failed. 

Lorp Justice Fry said that he concurred in all the conclusions 
arrived at by Lord Justice Cotton. And with one exception he 
concurred with the reasoning upon which these conclusions were 
based. The exception was with regard to the effect of subsection 5 of 
section 5 of the Patents, &c., Act, 1883. His lordship differed 
from Lord Justice Cotton in thinking that the complete specifica- 
tion in the present case did sufficiently comply with the 5th sub- 
section. His lordship proceeded to state his reasons for that 
opinion, and said that, in his view, the plaintiff's mode of de- 
scribing his invention was not a distinct statement of it. His 
lordship could not, therefore, agree with Lord Justice Cotton on 
that point, but he did agree with him that want of a sufficiently 
distinct statement would not vitiate the patent. It would be 
monstrous to suppose that a mere departure from form would be 
fatal to the validity of the patent. 

LoRD JUSTICE LOPES said that he agreed with Lord Justice Fry in 
thinking that the ‘‘ distinct statement” required by subsection 5 
of section 5 of the Act must be something more than what the 
plaintiff had given; but he was also of opinion that it did not 
vitiate the patent. In all other respects he agreed with Lord 
Justice Cotton. The appeal therefore failed, and must be dismissed 
with costs, 








LAUNCHES AND TRIAL TRIPS. 


On the 5th inst. the steel screw steamer Trieste C., built by W. 
Simons and Co., Renfrew, for passenger service on the Adniatic, 
completed her official trials on the Frith. Her dimensions are as 
follows :—Length between perpendiculars, 150ft.; breadth, 21ft. 
depth, 114ft. The trial of the vessel has excited considerable 
interest in shipping circles from the high speed guaranteed by the 
builders with the limited dimensions at their disposal. The 
measured distance was run no fewer than twelve times with and 
against strong wind and tide. The result was most satisfactory, a 
mean speed of 15°12 knots per hour was obtained, being 14 knots 
over that contracted for. The greatest speed was 15°92 knots, 
which — 18} statute miles per hour, and the owner awarded 
the builders a premium for excess in speed. The engines are of 
the triple expansion type, with steam at 1501b. working pressure. 
The trials were conducted with natural draught only. 

On Tuesday, the 15th inst., the new steamer Tynesider left the 
Tyne for her official trialtrip. _ As a description of this steamer has 
already appeared in these columns, we need only say that the 
dimensions of the vessel are—length 260ft., breadth 33ft. 6in., and 
depth 18ft., and that she has been built for the Tyne Steam Ship- 
ping Company by Messrs. Schlesinger, Davis, and Company, 
Wallsend, She is intended for the service between the Tyne and 
Thames, and is elaborately fitted up for passengers, accommoda- 
tion being provided for seventy first-class, The vessel is fitted 
throvghout with the electric light. The machinery, which consists 
of triple-expansion engines, has been constructed by the North- 
Eastern Marine Engineering Company, at the Wallsend Works. 
The cylinders are 28}in., 46in., and 75in., with a stroke of 42in. 
Steam at 1601b. pressure is supplied by three large double-ended 
boilers, each having four furnaces, and they are placed in the ship 
two forward and oue aft, so that all firing can be done in one 
stokhole. During the trial the engine ran continuously at eighty- 
three revolutions for six hours, without any stoppage or hitch of 
any kind, and indicated 2370-horse power. The mean speed taken 
during several rans on the measured mile was 14:25 knots, with 
the me fully laden, a quarter of a knot in excess of the guaranteed 
speed, 








THE British AssociaTion.—At the fifty-eighth annual meeting 
of this Association, which will begin at Bath, on Wednesday, Sep- 
tember 5th, the president will be Sir Frederick J. Bramwell, 
D.C.L., F.R.S., M. Inst. C.E. The local secretaries for the meet- 
ing will be Mr. W. Pumphrey, Mr. J. L. Stothert, M. Inst. C.E., 
Mr. B. H. Watts; and the officers of Section G, mechanical science, 
are—President, W. H. Preece, F.R.S., M. Inst. C.E.; vice-presi- 
dents, W. Anderson, M. Inst. C.E., W. Shelford, M. Inst. C.E.; 
secretaries, C. W. Cooke, W. Bayley Marshall, E. Rigg, M.A.— 
recorder. The first general meeting will be held on Wednesday, 
September 5th, at 8 p.m. precisely, when Sir H. E. Roscoe, F.R.S., 
will resign the chair, and Sir F. J. Bramwell, D.C.L., F.R.S., 
M. Inst. C.E., president elect, will assume the presidency, and 
deliver an address. On Thursday evening, September 6th, at 
8 p.m., a soirée; on Friday evening, September 7th, at 8.30 p.m., 
a discourse on ‘‘The Electrical Transmission of Power,” by Pro- 
fessor W. E. Ayrton, F.R.S.; on Monday evening, September 10th, 
at 8,30 p.m., a discourse on ‘*The Foundation Stones of the Earth’s 
Crust,” by Professor T. G. Bonney, D. Se., LL.D., F.R.S., F.S.A., 
F.G.S.; on Tuesday evening, September 11, at 8 p.m., a soirée ; on 
Wednesday, September 12, the luding general ting will be 
held at 2.30 p.m. Excursions to places of interest in the neigh- 
bourhood of Bath will be made on the afternoon of Saturday, Sep- 
tember 8th, and on Thursday, September 13th, 
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THE BAYONNE, ANGLET AND BIARRITZ 
RAILWAY. 


Tue following article is translated and condensed from a 
paper by MM. J. Carimantrand and A, Mallet, in the “Mémvires 
de la Société des Ingénieure Civils,’ Paris, 1887, which is 
especially interesting for two reasons: (1) because the line is 
what may be called a “light railway,” and (2) because the 
compound system was first applied to locomotives on this read. 

The concession for the line was grauted to M. Ardoin in 
April, 1874, by the General Council of the Department of the 
Lower Pyrenees, and the line was decreed as of public utility as 
a local railroad in June,1875. The charter provided that the gauge 
should be 4°72ft. or 4°75ft., the concessionaire having, however, 
the right of adopting the metre gauge as a minimum ; but the 
cross section of the road-bed and works was to be sufficient to 


| allow of a track with a gauge of 4°72ft. and a width of 2°46ft. 
| on each side. 


The prefect had authority to permit stops to be 
made at such points as might be desirab'e, and to allow waiting 
rooms or offices to be established on the highway, in accordance 
with plans to be submitted to him. The rolling stock was 
authorised to consist of saloon cars, two-storey closed cars with 
a longitudinal passage way, and open cars for summer service, 
on a plan which was to be accepted by the departmental ad- 
ministration. The company was alsu to be allowed to have 
passenger tickets issued by the conductor during the journey. 

The line, which is operated as a “light railway,” was opened 
June 2nd, 1877, and is notable for its high gross receipts. It 
met a want which had long been felt. Biarritz, an old fishing 
port and a place of small importance as tu its permanent popula- 
tion, had taken an important place as a fashionable and winter 
resort, its favourable position on the most frequented route from 
Spain, and its topography, accounting to a great extent for its 
popularity. Its communication with Bayonne, a sous-prefecture 
and a seaport with a population of 20,000, was maintained by 
public and private vehicles and by the Southern Railway, a few 
trains on which line deposited passengers at a station about two 
miles from Biarritz, leaving them to rcach their destination by 
omnibus or carriage. It was necessary then to connect the two 
towns by a rapid, direct, and economical means of transit, and 
the result has proved that the promoters were right in adopting 
an independent line, not subject to interference by other traffic, 
and capable of accommodating the crowds which would be drawn 
together on holidays. 

The road was built to standard gauge, one reason being 
the possibility of a future connection with the Southern Rail- 
way, and another being the adoption of a special type of double- 
deck cars, which it would have been impossible to use ona 
metre gauge track, and which has contributed greatly to the 
financial success of the road. The line is about 4°72 miles 
long; leaving Bayonne it follows the course of the Adour for 
about ‘62 mile, and then turns sharply almost at a right angle 
towards Anglet, which is about 23 miles from the starting point, 
and from there descends to Biarritz. At Bayonne the altitude 
of the rail is 6ft., at Anglet 162°34ft., and at Biarritz 134°48ft. 
The following is a description of the profile:—Bayonne 656ft. 
level, 1312ft. of ‘87 per cent. grade, 656ft. level, 656ft. 6 per 
cent. grade, 984ft. level, 1312ft. “5 per cent. grade, 3936ft. 1°5 
per cent. grade, 656ft. “4 per cent. grade, 363ft. 15 per 
cent, grade. Anglet 492ft. level, 2496ft. 1°25 per cent. 
grade, 377ft. Jevel, 2837ft. ‘68 per cent. grade, 328ft. level, 
1968ft. *83 per cent. grade, 328ft. level, 1968ft. °45 per cent. 
grade, 407ft. level—Biarritz. The line has ten curves with 
radii from 984ft. to 1968ft., the development of which repre- 
sents 42 per cent. of the length of the line; the longest curve 
is 1669°52ft. long with a radius of 1312ft., almost entirely on a 
grade of 1°45 per cent. There are also curves of 1312ft. and 
1476ft. radius on grades of 1°5 per cent. 

There are only three short iron bridges, all calculated for a 
gross weight of 16,500 lb. on each axle of the engines ; besides 
these there are a stone arch bridge with a span of 29°78ft.,a few 
culverts and fifteen level crossings, of which only two are pro- 
vided with guard houses and gates. The earthworks are heavy ; 
the Sansco cut, which is 2,626ft. long, with a maximum depth 
of 23°9ft., had 75,400 cubic yards of material taken out; re- 
taining walls were required in this cut. The three stations at 
Bayonne, Anglet and Biarritz are provided with waiting rooms, 
station master’s office, baggage room, &c., and those at Bayonne 
and Biarritz have also restaurants. At Barritz there is an 
engine shed, car shed, small repair shop, coal wharf, two pits 
for dropping the fires and two water cranes ; at Bayonne is a 
car shed, and at Sansco are two water tanks. 

The track is laid with steel T-rails, about 26ft. 3in. long, 
weighing 45°51b. peryard ; the rails are laid on unprepared 
pine cross sleepers spaced 30°45in. centre to centre, and 23°5S8in. 
at the joints, so that there are eleven sleepers to each rail (Fig 1). 
The joints are on sleepers (Fig 1), they are spliced and have 
bearing plates between the rail and the sleepers. The rails 
are spiked to the sleepers, and the flanges are notched in a 
quarter of a circle ; the spikes which pass through the holes in 
the joint plates serve, by means of these notches, to prevent 
creeping of the rails (Figs. 2, 3,4). Sheets of tarred felt are 
placed between the rails and sleepers. The rails are inclined 
1:20, the inclination being obtained by the bearing on the 
sleepers. The gauge is increased about ‘39in. on curves of 820 
to 1476ft. radius. The super-elevation of the outer rail on 
curves of 3280ft. is 1*2in., and the elevation is obtained by 
parabolic curves. The switches, frogs and the two engine turn- 
tables (13°12ft. diameter) are similar to those in use on the 
Southern Railway. 

There are five six-wheel tank engines. The three which were 
first used—built by Schneider and Co.—have four wheels 
coupled and a small pair of trailing wheels—Fig. 5; but the 
traffic having been from the beginning more than had been 
expected, the two latter engines—built at the Passy Works— 
were built with six coupled wheels—lig. 6. These two engines 
were used especially for the heavy trains on Sundays and _ holi- 
days. All the engines are compound, having been the first 
engines to which this system was applied ; and the excellent 
results which have been obtained have been the means of the 
further adoption of the system. The engines are constructed 
to work compound or non-compound, the aim being not so much 
the economy of fuel as to permit of varying the power of the 
engines considerably. The resistance of the trains varies con- 
siderably with the profile of the line and the very different 
make-up of the trains, which varies every day and every season, 
and experience has proved this class of engine a decided advan- 
tage. On this advantage is based an economy of fuel, an 
economy which turned attention again to the compound system. 
The writers of the paper are in favour of this combined system, 
as presenting considerable advantages ; and even when the direct 
action is only employed at starting, they consider it almost 
indispensable that a compound engine should be capable of 
working as an ordinary engine. This mode of operation enables 
an easy and rapid start to be made, and gives all necessary safety 
in running; it permits the engine to run with one cylinder 
in case of accident to the other or its machinery ; and especially 
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it prevents the necessity of stopping when from any cause the 
boiler pressure sinks so low as to render compounding impos- 
sible. 


This was shown in a striking manner on January 8, 1879, | 


with one of these engines, which was being experimented with 
ou the Northern Railroad. This engine was hauling a train 
between Paris and Dammartin in a snowstorm which blocked 
several roads around Paris ; on the trip, the engineer having let 
his fire ge down, the pressure was falling rapidly, and, accord- 
ing to the report of M. Rabeuf, inspector of traction of the 
Northern Railroad, he let the steam into the two cylinders and 
was enabled to reach Mitry, where he renewed his fire and 
water and started again in proper condition to complete his 
run. Uunder similar circumstances an ordinary compound 
engine would have been stalled, and might, under the cir- 
cumstances, have caused a serious accident. 

It has often been urged that the possibility of using direct 
action would tend to lead the engineers to misuse and strain 
the engines or increase the fuel consumption. 
is best answered by the results of experience; for on lines 


operated by engines on the combined system, economies are | 
. 5 rs . } 


effected as great as with ordinary compound engines. It is 

sufficient here to allude to the results obtained by M. Borodine 

in Russia), all of whose engines are on the combined plan, em- 
ploying the direct action for starting. 

The following are the leading dimensions of the two types of 

engines on this road :— 

Type No.1. Type No. 2. 

Number oe 3 oe 2 


Date of construction... .. .. .. .. «. 1876 -- 1878 
POSER a> 2» <5 os sq. ft. 10°76 ws 15 
Total heating surface = oe x 485 _ 485 
3 ae ee ere ee 125 . 130 
Diameter of tubes (outside) .. .. ins, 1°8 oe 1°8 





Length between tube plates.. .. .. ft. 78 a 9°5 
Diameter of cylinders .. .. .. ..ins. 9and16 .. lland17 
MMM are. k i Gite 18 22 
Number of coupled wheels hes aah foe : 6 
Diameter of coupled wheels .. .. .. ft. 3° 3°93 
Diameter of trailing wheels .. .. .. ,, Ss — 
a ee 8°8: 8°85 
Length over buffers .. ec ne 20°9 24°6 
Weight,empty .. .. .. .. tons 15°5 20°5 
Weight, in working order .. .. .. ,, 19°6 24°5 
Weight available for adhesion .. .. ,, 15°4 24°5 


Two improvements were introduced into the later engines. 
The first is an automatic pressure reducer, which moderates the 
direct pressure of the steam on the low pressure piston when 
operating as an ordinary engine, so that the piston has not to 
sustain the total boiler pressure, but only a proportion. In the 
first type of engine this was effected by a throttle valve in the 
pipe which led the steam to the low-pressure cylinder when 
working direct, but while tais method has always been used on 
these three engines, it was found insufficient for the more 
powerful engines, and to these the reducer was applied. The 
other medification is an arrangement enabling the cut-off for 
the two cylinders, when working compound, to be varied at 
will. 

As has been mentioned, one of the reasons for adopting the 
standard gauge was the intention to use cars of large carrying 
capacity, and the absence of overhead bridges, with the excep- 
tion of the very high bridge at Sansco, precluded the necessity 
of any consideration of the height of the cars, and the double- 
deck, or “ imperial” style, was adopted. There are three types 
of cars, viz., composite cars for first, second, and third class ; 
composite cars with first, second, and third and baggage com- 
partments, Figs. 7 and 8, and third-class cars, Figs. 9, 10, and 
11. The cars of the second type, with closed upper story, form 


each a complete train, being useful sometimes in winter when | 
The third-class cars have the upper deck | 


the traffic is light. 
open; on most of the others the upper deck is closed in. 
Attention is called to the arrangement of the interior stairways 
and the platforms. 
body, 21°3ft. long; width, 9°84ft.; the wheels are 2°95ft. 
diameter; and the wheel base is 12‘3ft. The third-class cars 


weigh about 19,800 Ib., the dead weight being about 220 Ib. per | 


passenger. For so short a journey it was not considered neces- 
sary to have intercommunication, but with this type of car it 
could be easily established ; it would only be necessary to alter 
the platform screens, and put a door in the partitions of the 
composite cars in order to give a passage from end to end of the 
train. The underframes are of iron. 

The foregoing represents the original arrangement of the 


This objection | 


The cars are 30°3ft. long over the buffers; | 





CARRIAGES—BAYONNE AND BIARRITZ RAILWAY, 
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rulling-stock ; but a few years ago the company obtained autho- 
rity to have only two classes, first and second, the second and 
third being classed together as second class and at third-class 
fares. The working of the line is very simple. During the 
part of the day when there is only one train per hour in each 
direction, the line is worked with one train on the shuttle 
system, the trip occupying fourteen minutes. When there are 
two trains per hour in each direction they start from both ends 
at the same time, and pass at Anglet. Taking intu account the 
loss of time at this point, for one train must wait for the other, 
the running time is twelve or thirteen mivutes, which gives a 
speed of twenty to twenty-five miles per hour. Tickets are 
issued at the stations, there seeming tu be no advantage in 
having them issued by the conductor. Advantage is not taken 
of the permission to make intermediate stops. The trains are 
made up according to the traffic; at certain times in the winter 
there is only one car, while in summer there are always four, 
and sometimes five or six cars. The fare for a single trip is 
14°6 cents for first class, and 8°73 cents fur second class; there 
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Clifford Smith stated that the Lightning, built in 1875, was the 
tirst torpedo boat possessed by the British Admiralty, and might 
fairly be taken as the first of the present type of torpedo boats; 
and he described the progress made since by various firms up to the 
present. He also gave an account of the Resistance, and other 
experiments made to test the destructive powers of torpedoes, 
stating that through the introduction of netting for the protection 
of war vessels there is now a much greater feeling of security 
among those on board, and his belief that the ordinary torpedo 1s 
nearly useless against the heavier class of modern war ships. He 
described various experiments made to show the risk of destruction 
to the torpedo boat itself was very small, on account of its small 
size, great speed, and power of manceuvring rapidly. The latest 
development of this class of vessel is what are termed the torpedo 
gun vessels, of the Salamander class, which, as far as machinery is 
concerned, are only enlarged torpedo boats, but wit carry a for- 
midable armament. These vessels have a displacement of 759 
tons, are Z30ft. long by 57ft. beam, and with an I.H.P. of 4500, are 
expected to realise a minimum speed of 21 knots. They have twin 
screws driven by triple expansion engines, which weigh about 82 Ib. 
per I.H.P. when ready for sea, As a comparison, he mentioned 
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| are also commutation tickets, and morning and evening trains 
| with reduced fares for workmen. 

The gross receipts for 1885 were about £11,600, or 
£2479 per mile; rather less than for 1884, owing to the 
cholera in Spain. The total expenses were about £5740, or 
| £1217 per mile. The total number of passengers was 
724,235, of which only 35,535 were first-class; these passengers 
were carried in 14,956 trains, an average of forty-nine passen- 
gers per train and forty-one trains per day. The greatest 
number of trains per day was 54, the least 32; the highest 
number of passengers per day was 7545 (in 1884 it was 12,992), 
and the lowest 590. The fuel is Cardiff coal, and the con- 
sumption was 5°72 lb. per mile. 

The success of this read and the results that have been 
obtained by operating it with light trains made up in accord- 
ance with the traffic, have made the line an object of consider- 
able interest to railroad men, and it is stated that owing to these 
results that some of the trunk lines have adopted what are 
termed “ tramway trains” supplementary to the ordinary trains, 
for accommodating local traffic. 

On the Northern Railroad of France several sections in 
the department of the north are worked by tramway trains, 
| that is, trains composed of an engine and one car, stopping 
between stations and at level crossings. 








THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS AND DRAUGHTSMEN. 





THE usual monthly meeting of this Association was held in the 
Cannon-street Hotel on Saturday, the 5th inst., at 7.30 p.m., with 
the President, Mr. William Powrie, in the chair. 

After the usual routine business, a paper was read by Mr. Clifford 
Smith on “Torpedo Boats: their Weapons and Machinery.” Mr. 
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A Niven Bt! 3 
that Messrs. Maudslay, Sons, and Field, who have the engines of the 
Salamander, Seagull, and Sheldrake in hand at present, in 1852 
constructed the engines for H.M.S. Salamander of that day. 
These were paddle-wheel engines, and worked with a pressure of 
4lb. per inch, with a stroke of 5ft. at 174 revolutions per minute, 
and a piston speed of 175ft. The total LH.P. was 450, the 
tonnage of the vessel 800, and the weight of machinery per I.H.?. 
was 15401b. The engines now being constructed for the modern 
Salamander are to work at 150/b., stroke 2lin., number of revolu- 
tions 310, piston speed 1035ft. per minute, total power 4500 LH.P., 
and weight per I.H.P. 821b. 

Reference was then made to the Nordenfelt and other sub- 
marine boats which are now being experimented on by our own 
and other Governments, and the opinion expressed that, although 
as totally submerged boats their usefulness i ractical work was 
probably over-rated, they possessed undoubted superiority when 
partially submerged, on account of the difficulty of noticing .their 
approach or hitting them when seen. 

Mr. John Douglas said he could not understand our Government 
constructing so-called torpedo catchers, which were only expected 
to attain a maximum speed of 21 knots, but which he was told did 
not nearly reach that speed, while torpedo boats were afloat which 
could do 28 knots, and he believed Messrs. Thorneycroft would 
undertake to supply boats capable of runnine 30 knots per hour. 

The President said we seemed to have a revival of the old battle 
between the guns and the armour, as we no svoner got efficient 
torpedoes ad boats than steel netting and other defences were 
introduced to safeguard our ships; and now we were getting more 
powerful surface boats, as well as submarine boats, and double 
torpedoes, so that the one in front might clear away the netting 
and allow the others to smash the ship’s side. It would not be 
very pleasant work in warfare, but it was some satisfaction to them, 
as engineers, that all these improvements produced an increased 
demand for their labour, and tended to improve the quality of their 


productions. A hearty vote of thanks was awarded to Mr. 
Clifford Smith for his interesting paper, and the meeting 
closed, 


Mera coe? 
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PETROLEUM SPIRIT STEAM LAUNCH, ZEPHYR. 


MESSRS, YARROW AND CO., POPLAR, ENGINEERS, 








“Tyee Fpreupce An” 
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THE ZEPHYR. 

We illustrate above one of four new-type launches con- 
structed by Messrs. Yarrow and Company, which use petroleum 
spirit vapour instead of steam as a working fluid. We have very 
fully dealt with the subject in another page. We may say here, 
that pleasure boats are extensively used in the United States, 
which use naphtha vapour instead of steam; but the details of 
construction are different from those adopted by Messrs, Yarrow, 
which have been patented in this country. 








HADFIELD’S FORGED CAST STEEL PROJECTILES. 


It is generally well known that for some time our Woolwich 
authorities have very favourably received foreign stebl pro- 
jectiles for experimental and for more extended use. Consider 
able orders have been sent to the Conti- 
nent for projectiles assumed to be of remark- 
able quality, and much to the annoyance of 
some of our Sheffield manufacturers. Our 
gunnery authorities have, however, now a 
very good knowledge of what the Continent 
can produce, and have now turned their atten- 
tion again to some home manufactures, 

In March last the Admiralty commenced a 
series of trials on board the Nettle with Eng- 
lish steel and compound armour of different 
kinds, with a view to clearing away uncer- 
tainty as to the relative values of different 
forms of armour and backing. Other trials 
have been made at Shoeburyness, and some 
of Hadfield’s forged steel projectiles used. 

Of three of these we give engravings from 
photographs, showing their condition after 
penetrating the armour as follows :—The pro- 
jectile marked No, 1 is a 6in, projectile—Had- 
field’s forged cast steel—and has penetrated 

a Sin, compound steel plate made in Sheffield, 

and 3ft. into timber placed behind ;_ strik- 

ing velocity, 1876ft. ; energy, 2462 foot-tons, 
The face of this plate was specially hard, con- 
taining 1} per cent. carbon. This was the 
first English projectile that successfully 
pierced the compound armour plates ; and 
although it broke into three pieces, as 
shown, after passing through the plate, this 
performance was then not reached, or even 
approached, by any other. The projectile 

No, 2 is a 9°2in. projectile—Hadfield’s unham- 
mered cast steel—and has penetrated a 164in. 
Cammell wrought iron armour-plate placed 
behind, making a total penetration of 243in.; 
striking velocity, 1780ft. per second ; energy, 
#200 foot-tons ; charge, cocoa powder, 160 Ib. 
The No. 8 projectile is a 6in. projectile—Had- 
field’s unhammered cast steel—and has passed =‘ 
through an 8in. Brown wrought iron armour- 
plate. It is practically uninjured, having only 

set up y}yin., and could be fired again from 
the same gun; striking energy, 2500 foot- 
tons, Another shell of Hadfield’s steel, which 

we do not engrave, for it remained apparently 
unaffected by the work it did, pierced the same very hard 
armour. This rather takes away the feeling of satisfaction with 
the armour which had been expressed, as although the Hol zer 
projectiles failed, the Hadfield steel penetrated without the pro- 
jectile breaking in the least. This is a most rm markable result, 
and itis very satisfactory to find that after all the experimenting 
with shot and shell made by various foreign manufacturers, pro- 
jectiles of English manufacture alone have penetrated the most 
impenetrable armour yet made. 








BRIDGE OVER THE RIVER WHARFE, NEAR 
BEN RHYDDING, YORKSHIRE. 


Tuts bridge was erected in 1887 for Mr. Marmadule D’Arcy 
Wyvill, of Denton Park, to improve the communicaticn between 
his property lying on the north and the railway to Leeds and 
Bradford on the south bank of the river Wharfe. Its des‘gn, 





two lattice arches with the roadway suspended, and of which | 


the best known example in England is Mr. W, G. Laws’ rail- 


* The Engineer’ 
HADFIELD'S STEEL PROJECTILES AFTER PIERCING STEEL ARMOUR, 


way bridge over the Tyne, was determined by the necessity 
for dispensing with, as much as possible, any temporary staging 
in the river, which is liable to sudden and heavy floods; 
and by the fact that on its completion, the main approach to 
Denton Park would pass over it, thus rendering a light lattice 
structure more suitable than an ordinary straight plate girder 
bridge. The arch ribs were erected as follows :—Each rib was 
delivered in three lengths, and the end lengths were bolted to 
the springers and guyed back to the abutments, thus forming 
cantilevers on which the centre length was slung into posi- 
tion, The joints were then rivetted up, and the staging 
necessary for fixing the suspension rods and roadway was 
slung from the arch ribs. The total weight of iron in the 
girders is 28 tons 10 ewt., or 4°75 ewt. per foot run—inclusive 


of the troughing for the roadway the weight per foot run is | 
The abutments are built in concrete up to the | 


633 ewt. 


ground line, and above it in coursed rock-faced ashlar. 


The 





total cost of the bridge was £986, and its erection occupied less 
than five months; the contractors being Messrs. Firth, of 
Scarborough, and the sub-contractors for the iron work, The 
Cleveland Bridge Company, Darlington. The engineer is Mr. 
W. C. Copperthwaite, of York. 








TRIAL TRIP OF THE S.S. CLACTON. 
On Thursday, the 17th inst., a new steamboat — service 
| between London and Clacton-on-Sea was inaugurated. The 
| pretty little seaside town of Clacton-on-Sea is a rising place and 
has many advantages to recommend it to visitors. 
| and salubrious. For years steamboats used to call more or less 
| regularly, but difficulties arose about pier dues, and at length 
| passengers on board the boats were not permitted to land and 
were only allowed a view of Clacton from the sea. 
this privilege was soon denied the London tripper, and 


| 
| 
| 


| 
| 
| 
| 


‘loss to Clacton, the daily arrival of the steamer being one 


of the few excitements vouchsafed to the inhabitants. 
The town began to languish, and so at iast some of its 
leading men, notably the shareholders in the Clacton Pier 
Company, assisted by some of the leading artizans of Woolwich, 
determined to revive the past glories of Clacton by starting a 
steam service of their own. They first invited tenders for a 
steain service, but none of the steamboat companies responded, 
so they decided to build a steamboat themselves, and they have 
certainly obtained a vessel that does them credit. The Clacton 


| is a fast and commodious steamer, provided with every requisite 


for the comfort of passengers; she is a steel-built paddle 


| steamer, 195ft. long and 22ft. broad, and she has a draught of 








It is quiet | 


But even | 
| were 
the steamboat service stopped altogether. !This was a great | 


5ft. 6in. The mast and funnel have been made to lower for 
passing under London Bridge. The main saloon aft is a hand- 
somely furnished and tastefully decorated apartment about 40ft. 
in length and 22ft. wide, the entire breadth of the vessel. 
Above this is the upper deck, 100ft. in length. There are two 
state cabins which can be engaged for private 
parties, and below decks are spacious dining 
saloons. The ventilation of the saloons has 
received special attention, Every care has 
been taken for the safety of passengers; and, 
in addition to the usual complement of boats 
and lifebelts, the seats on fore and upper 
decks have been made in short movable sec- 
tions and buoyed with air-tight apparatus. 
The Clacton is provided with diagonal, com- 
pound surface condensing engines of modern 
type and of 150 nominal horse-power. She is 
supposed to have a speed of eighteen miles an 
hour, and is said to have obtained as much as 
eighteen and a-half miles an hour at the trial 
of the engines in the Forth, but on the 17th 
inst., when, however, she had wind and tide 
against her, she did not make much over four- 
teen miles an hour. The builders both of her 
hull and machinery are Messrs. John Scott 
and Co., of Kirkcaldy. 

It is hoped that this steamer will make 
Clacton a popular resort. C.acton-on-Sea is 
about sixty-eight miles from London by rail 
and sixteen miles from Colchester. It stands 
on cliffs about 50ft. high, and has a gentle 
sloping beach of fine sand; the bathing, which 
is excellent, is consequently very safe. The 
drainage is very good, the town being modern, 
and there is an ample supply of water from 
wells in the chalk, laid on to the houses by 
the water company. The air is dry and 
bracing, but sufficiently mild to suit delicate 
constitutions, as the town has a southerly 
aspect. The Clacton will start, weather per- 
mitting of course, every morning, except 
Fridays, from Old Swan Pier at 9.30, and is 
timed to arrive at Clacton-on-Sea at about 
2.30, returning on the same day, and landing 
its passengers at Old Swan Pier at 8.30. It 
is unfortunate that the terminal facilities 
afforded by the Thames Conservancy at Old 
Swan Pier should not be better, but im- 
provements are promised. We may _ inci- 
denta'ly mention that the Conservators charge 
the Clacton Company a pound a day for 
| allowing the use of their pier. This is rather a large price 

when it is remembered that the Clacton is only licensed 
to carry 600 passengers in fresh water, and 900 below 
Gravesend. 








ENGINEERING Socrety, Krne’s CoLLEGE.—At a meeting on 
May 22nd a paper was read by Mr. Cochrane on ‘“ Harbours.” 
Before dealing with harbours proper the author gave some account 
of the forces against which harbours serve as a protection, é.e., 
wind, waves, tides, currents, kc. Passing then to the harbours 
themselves he divided them into two classes: (1) Jetty harbours; 
and (2) harbours protected by breakwaters; taking Calais, Aber- 
deen, and Dublin harbours as examples of the first class and Port- 
land, Cherbourg, and Holyhead as examples of the second class. 
The various forms of breakwaters, such as (1) mound of rubble and 
concrete blocks; (2) mound with superstruction ; (3) upright wall, 
described, and the peculiar advantages attached to each. 
Examples were given of each case, and detailed descriptions 
accompanied by diagrams, 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents. | 


THE DYNAMICS OF A PARTICLE, 

Sir, —‘* A Puzzled Student,” in your issue of 18th May, should 
read Clerk-Maxwell’s ‘* Matter and Motion.” Tle will see that all 
motion is relative. His difficulty will be best disposed of by an 
example. 

Suppose two equal masses, each weighing 6o0z, connected by a 
string passing over a frictionless pulley, as in Attwood's machine, 
and at rest. Let an additional weight of 40z be placed on 
one of them. The acceleration will be constant, and its amount 





ae. ; 32 = Sft. per second per second, The downward 

o0+0 4 
pressure which the 4 oz. weight exerts on the one below it will be 
g0 32-8) =3802z The upward pressure which the 6 oz. weight 
exerts on the one above it, or its resistance, will be the same 
amount, namely, 3 oz. 

Now your correspondent’s question is, ‘‘ Why does a point 
situated anywhere in the plane between the two weights move ? 
The point ought to remain fixed, since the upward and downward 
pressures on it are equal or opposite.” The answer is, the two 
weights do remain fixed relatively to each other. 

The complete explanation of the difficulty is in D’Alembert’s 
principle, ‘ The internal actions and reactions of any rigid system 
in motion are in equilibrium amongst themselves.” 

T. L. Dewan, Assoc. Mem, I.C,E. 

Engineering Academy, 721, Commercial-road, E., 

May 23rd. 


Sir,—On page 74 of the Eaylish Mechanic for March 23rd last, 
“ 4 Puzzled Student ” will find an apparatus illustrated which, if 
he will be at pains to make and play with it for an hour or two, 
will answer most questions on the laws of motion far more con- 
vincingly than any words, The cut in question is “‘lifted” from 
the pages of the Scientific American, but I suspect that its reputed 
author in turn lifted it from the pages of THE ENGINEER, in which 
I described and illustrated an apparatus presenting more points of 
resemblance to it than could easily be accidental, in the course of 
a discussion which then raged on the third law of motion, It may 
perhaps help to remember at the outset that they are laws of 
motion, and not of force. V. A. 8. B, 

May 22nd. 





TIDAL ESTUARIES AND THE BAR OF THE MERSEY. 

Sir,—Though the accepted versions of the equilibrium theory of 
tides have been discredited by the eminent men referred to in my 
last, no substitute has been furnished by any authority, and so, 
with all its defects, one or other version is still taught and received 
as correct. It may be well, therefore, at this stage of the discus- 
sion, to review brietly the main features of the equilibrium theory 
in its different versions. 

It is assumed that in the absence of disturbing causes the earth 
would assume a globular form, flattened at the poles, through the 
equilibrium of gravitation, cohesion, and what is known as centri- 
fugal force. By the action of other bodies, notably of the moon 
and sun, that equilibrium is disturbed, and tides are produced. 
The most influential body is the moon, from her proximity, and it 
is assumed that as water is less cohesive than land, the ocean on 
that side of the earth nearest to the moon is drawn away by her 
gravity, and assumes the level of high water—that the centre of 
the earth, being nearer to the moon than the surface of water at 
the antipodes, is more attracted than that surface, and moves a 
little towards her, leaving the water behind, so that two immensely 
broad and very flat waves are formed, following the moon at some 
interval of time, and producing high water on opposite sides of the 
earth at the same time. 

‘*A Variant” suggests that the tidal wave first proceeds from 
the direct action of the sun and moon, much as if the ocean were 
pulled up over an enormous area, and then suddenly or as rapidly 
dropped, the wave traversing almost unchecked in the depths of 
the ocean adjacent to the equator, from which region it is natural 
to suppose, on the same principles of which we have positive proof 
in channels and estuaries, the waves diverge in a circular form, 
with velocities varying as influenced by depth and friction. 

It is to be observed that neither of these forms of the theory 
offer any explanation of the remarkable fact that in Europe the 
movement of the tide is from west to east, whilst elsewhere it is 
from east to west. It is also to be observed that if the centre of the 
earth is dislocated by the moon’s attraction it will move in an orbit 
of its own parallel to.that of the moon, and that, speaking broadly, 
the line of high water will also have a movement parallel to the 
moon's. Strictly speaking, the centre of the earth is drawn by 
the moon where there are oceans, the land being too cohesive is 
not drawn, therefore the centre must be divided in two, one part a 
fixture, the other orbitual; and in the latter case the direction of 
the radii is constantly varied. 

But has the moon's gravity an influence so very disturbing to the 
gravity of her primary’? The earth's mean weight is assumed to 
Le eighty times that of the moon, and if the force of their respec- 
tive gravity be opposed, one tending to the earth’s centre, the 
other to the centre of the moon, is it likely that the weaker force 
will overcome one so very much greater’ For a familiar illustra- 
tion reference may be made to a game known as the tug of war, in 
which, when the contestants are pretty equally matched, a very 
trifling excess of strength and weight will give success, and the 
contest would be entirely without interest if the parties were as 
unequally matched as eighty to one. This ratio is, however, mis- 
leading, as it represents the relative mean gravity of earth and 
moon ; the earth’s attraction upon the water of the ocean is nearly 
twelve million times that of the moon on the same water, which is 
somewhat more than two and a quarter times that of the sun. 
How, then, can the moon drag the water after her ? 

And here it may be allowable to allude to the general assumption 
that the earth’s centre is the seat of the earth’s gravity or weight. 
This assumption appears due to the fact that bodies moving freely 
and vertically in space, under the influence of the earth’s attraction, 
strike the surface at right angles to the place of impact, which of 
course is on the line of some radius. So far from there being any 
gravity at the earth’s centre, there cannot be any perceptible, if the 
matter of which the earth is formed be homogeneous on every 
radius, for the attraction will be equal on every side. 

Reverting now to the stage of equilibrium, that equilibrium would 
be destroyed to the extent of the moon’s influence, which, acting 
in opposition to the earth’s attraction, would release an equivalent 
amount of centrifugal force, cohesion not being perceptibly dis- 
turbed, for it would have the support of the earth's gravity. The 
centrifugal force so set at liberty could not overcome the cohesion 
of the more solid part of the earth’s surface, but would tend to 
throw off the less cohesive water like mud from a carriage wheel, 
and so produce the elevation of the ocean known as high water ; 
the increased volume of water being obtained from the adjacent 
parts, which consequently would be reduced to various levels 
ranging down to low water, and thus high water would be generated 
on every meridian by the moon’s transit, after some interval of 
time. But it appears that unless the surface and depth of the 
water in any part of the globe are of an undetermined minimum, 
the centrifugal force is unable to produce any such perceptible 
change as is known by the name of tide. The Mediterranean 
seems to meet that condition, and so it seems probable, as 
suggested by Sir W. Thomson, that tides are gene- 
rated within its basin, and possibly the numerous tides in the 
Amazonare due in part to a like condition, both basins lying generally 
at right angles to the meridians, that is, east and west. at too 





| high water. Between that meridian and the shores of Europe is 


| discrepancy between the received theory and the results indicated 
| by the observations under his supervision at Toulon. 





much value has not been ascribed to centrifugal force is evident 
from the facts that the hypothetical equilibrium assumed at the 
commencement of this letter raised the ocean on the equator 13ft. 
higher than it left the water at the poles, and that the greater 
vatnaiiy of the equator reduces gravity, commodities being lighter 
on the equator than at the poles. As a corollary from the last fact, 
if gravity is reduced centrifugal force is increased, therefore the 
earth’s gravity being reduced by the opposition of the moon's, its 
centrifual force is increased and so tides ensue. ‘The action of 
centrifu;.al force appears to be moditied by various causes, such as 
the depth of water, the conformation of shores, and, more especially, 
the breadth from east to west of the water; for, as observed above, 
unless the surface and depth of water are of an undetermined 
minimum, centrifugal force is unable to produce any such percep- 
tible change as that known by the name of tide. For example, the 
tide proceeds from the western shores of ete westward, and near 
those shores the primary effect of centrifugal force is gradually to 
reduce the surface of the sea to low-water level, the water taken 
away giving, on some unascertained meridian, the depth known as 
a guif of great depth. The force travels westward, and, not 
being fully expended on the American coast, and receiving 
accession from the excess in equatorial regions, it is detlected 
northwards into the Polar Sea, which serves as an accumulating 
chamber, the cover being thick polar ice. From that chamber that 
force, no longer centrifugal, is transmitted through the gulf before 
described on the shores of Europe, along the unascertained 
meridian, and travels thence eastwards, as it there meets with less 
resistance than it would westward. 

I have thus attempted to meet some of the objections to the 
received theory of tides, and hope my suggestions may receive 
attention. I have not attempted to discuss Dr. Whewell’s sugges- 
tion of a stationary undulation, nor Admiral Fitzroy’s of a vibra- 
tion or oscillation, not having the materials for doing so. 1 am not 
aware that Sir W. Thomson has done more than point out the 


For the sake of simplicity the discussion has been contined to the 
moon’s influence ; ceteris pavibvs it will apply to the sun’s also, 
Liverpool, May 17th. JoserH BouLt, 





WATER TUBE STEAM BOILERS, 


Sin,--Referring to the correspondence on this subject in your 
columns a few months back, | now annex results of a series of tests 
lately made with a Root boiler, provided with some of our latest 
improvements, and which may be of general interest. 

The tests were made with the greatest care by the owners and 
their engineers; and you will notice that no reduction in quantity 
of coal used has been made for clinkers and ashes. And, further, 
that the Stollwerck’apparatus is not covered with non-conducting | 
composition. | 





Water evapo- Coal burnt. 

Date of Duration rated Total 
trial, 188s. of trial. duringtrialfrom trial. Welsh 
110 deg. Fah. steam coal, 


Water evapo- 


coal, from 
110 deg. Fah. 


Total during rated per Ib. of 


— 


Referring once more to gradients, it is a fact borne out by dail 
practice, that, when single and coupled engines are running the 
same class of train, a gradient takes more out of the coupled than 
the single engine. In the face of this fact, it is surely presumptu- 
ous to state that the London and South-Western Railway grade of 
1 in 80 would “stall” a single 8-footer. 

In conclusion, I may say that I admire Mr. Adams’ engines 
much as anyone, but, prejudice or predilection aside, when it js 
question of the highest speed with a normal train of ten to twe 
coaches, the single engine must come in first, 


May 17th 


as 
a 
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SINGLE Driven, 





Sir,—In reply to Mr. W. B. Thomson, I do not consider that he 
has carefully read my last lutter. I never stated that a South. 
Western express engine possessed a greater force than similar 
engines on other lines, but I wished to particularly point out that 
the tractive force per pound pressure in the cylinder of the South. 
Western engine was very little less, if any, than the Great Northern 
engine, which was the engine suggested at the time for workin. 
the South-Western express traffic, I gave 93 1b, per pound in the 
cylinder for the Great Northern, and 92 1b, for the South-Western 
7ft. engine. Now | believe the Great Northern engine carries » 
boiler pressure of 1401b, only, whereas the South-Western enging 
carries a boiler pressure of 1601b, This ‘* W. B. T.” seems entirely 
to have overlooked. I suppose he attaches no advantage or ini 
portance to 20 1b. more pressure in the boiler, He will therefore 
notico that, taking the difference of pressures into consideration, 
the gross tractive force would be in favour of the South-Western 
“—. 

The Brighton and Lancashire and Yorkshire carry a boiler pres- 
sure of 1401b. only, and the Manchester, Sheffield, and Lincoln- 
shire, 1501b. This, of course, must be taken into account when 
salculating the gross tractive force an engine is capable of exerting, 

With reference to the North-Eastern compounds, it would, | am 
sure, be interesting and useful to many of the readers of THk 
ENGINEER if “ W. B. T.” would show how he manages to get a 
greater tractive force out of these than Mr. Adams's 7ft. coupled 
engines, 

Another point ‘ W. B. 'T.” has forgotten is that he is in some 
instances comparing engines which have only been running about 
twelve months with others which have been running five years, 

I should say that, had Mr, Adams to build an express engine for 
the South-Western road to-day, he would probably use cylinders 
19in. by 28in., with a boiler pressure of 180 1b.; that is, judging by 
the powerful engines he designed so long ago. : 

The coal consumption which I gave, and which ‘E. B, D.” seems 
to doubt, is the official statement of each company, and it 
would be well if ‘‘E. B.D.” took your hint, and contined himself 
to facts, instead of believing only, when speaking of the consump 
tion of coal. 

The slowness of the South-Western expresses, to which 
“E. B.D.” refers, is not in any way due to the engines which 


Evaporation per hour. Coal burnt p. hour 


Working 
pressure. To Per sq. ft. of Per sq. ft. of =», Per sq. ft. 
Total. tube surface grate surface. Total. of grate. 











29th APRIL Hours. Gallons, Gross lbs. Gross Ibs, 
0 24 16,922 £15,770 110-73 
May Ist. = continuous 
es 6 2,584 12,407 }10°74 
May 2nd. continuous 
* May 7th 
29 11,187 411,070 $1071 


to 
May 8th. | continuous 


Work very irregular during this trial. 
stoppage of another boiler—remainder easy work. 


+ Weight of clinkers and ashes not deducted. t No addition 1 


Sundry stoppages of engine during each trial for the purpose of c 
in consequence had to be regulated to stop boiler making steam, 
represent as much as the boiler actually did when steaming full. 





The experiments set forth in the table were made with a Root 
steam boiler titted with Stollwerck’s water purifier, at the cement 
works—Grays, Essex—belonging to Messrs. Brooks, Shoobridge, 
and Co., 6, Fenchurch-street, London, E.C.:— 


Total tube surface .. .. «. .. 0. «+ oo «- 985 square ft. 
Grate surface .. . ns ee Os i ee 
Ratio of grate surface to tube surface... .. .. 1:32 


820 gallons 
106 cubic ft. 
110 dey. Fah. 


Water contents at mean water level .. 

Steam room at os 

DE 35, 2b te bk bs: ae ee Lee Lense 

Water measured through Kennedy's meter and 
frequently checked. 

Coal weighed. 

Clinkers and ashes not deducted. 

Fires in same condition, and water level same, at 
the commencement and finish of each trial. 

No water blown off during trials. 

Each test continuous, 

Steam dry. 


” ” 


Tests conducted by the owners and their engineers. 
CONRAD Knap. 
11, Queen Victoria-street, London, E.C., 
May 16th. 


SINGLE @. COUPLED LOCOMOTIVES, 


Srr,—I have read with amusement and interest the warm cham- 
pionship of the London and South-Western Railway by ‘Tubal 
Cain’s Son” and ‘“‘A. S. B.” The measure of their affection for 
Mr. Adams’ really superb engines has, however, led them to the 
verge of the ridiculous, In spite of their indignant protestations, 
I cannot but think that ‘‘Obscurus” was in the right as to what 
would be the effect of the exchange of London and South-Western 
Railway and Great Northern Railway locomotives. Our two 
friends above-mentioned go wrong in the first place over the 
gradients and coal consumption. For convenience we will add the 
question of speed and treat the three together. Mr. Foxwell, in | 
his admirable little treatise on ‘‘ Express Trains,” evidently does 
not regard the London and South-Western Railway gradients with 
the same amount of awe as do your correspondents, for he gives a 
list of the railways arranged in order of their steepness, in which | 
he places the Great Northern Railway one place above the London 
oni inesthy Wate Railway. Asa matter of fact the first forty- | 
seven miles of main line from Waterloo to Basingstoke are practi- 
cally level, and although there are some ‘‘teasers” of banks further 
on, yet the Great Northern Railway also has some stiffish grades, | 
and when it is considered that trains on the latter line, as a rule, 
run a good ten miles per hour faster than those of the London and 
South-Western Railway, the balance is decidedly in favour of the 
northern line. It must be distinctly understood that the South- | 
Western is scarcely what may be called an ‘‘ express” line, three | 
Exeter trains alone coming under that category—with a fastest run | 
of only forty-six and a-half miles in sixty minutes—while the | 
Great Northern has the fastest express service in the kingdom, the | 
best run being from Grantham to London, 105} miles in one hour | 
and fifty-seven minutes, or fifty-four miles per hour, and this is 
only slightly better than a dozen other runs on that line. One can | 
scarcely compare the coal consumption of two sets of locomotives, | 
one of which does a daily average of over 2400 miles at fifty miles 
per hour and upwards, or 7000 miles at forty miles per hour and 
upwards, while the other only accomplishes a mileage of about 
900 miles at over forty miles per hour, the fastest pace being forty- 
six and a-half, as above ord iy Accepting, however, ‘‘ A. 5. B.’s” 
figure of 24 lb. per mile as expressing the coal consumption of Mr. 
Adams’ 7ft. engines, that does not show so very well against the | 
26 1b. to 27 lb. of Mr. Stirling's singles, when the relative ‘‘express” 
mileage is considered, 


Lbs, per sq. in. Gallons, Lbs. Lhs, Lbs. Lbs 
120 403 Uy Vk 875 12°2 
120 131 47 140 $01 13°04 
120 385 391 125 382 12°4 


The boiler evaporated during this trial about 600 gallons per hour for several hours, owing to 


nade on account of clinkers and ashes. 


onnecting or disconnecting machinery, and the dampers and doors 
The quantity of water evaporated per hour does, therefore, not 


draw them, but to the trattic department, who have the timing of 
the train. I consider that there would not be the slightest diffi- 
culty of getting from Waterloo to Basingstoke, 47} miles, in 
5omin, But the time is lost after you get there; instead of only 
stopping three minutes, it is generally eight or ten minutes, and 
similarly at other stations, Surely, when time is lost by trattic 
delays at the stations, &c., and made up again by the engine, it 
only shows what speed and splendid work they are capable of 
doing. 

‘*E. B. D.” also errs when he says that there is no worse 
gradient than 1 in 200 from London to Salisbury; the road 
between Andover Junction and Seaton has three miles of 1 in 165, 

London, May 23rd, TUBAL Catn’s Son, 


HOLIDAY HOMES, 


Sir,— Could you kindly spare me a brief space to say that the 
object of the holiday homes of the Ragged School Union is to give 
to as many poor children as possible a fortnight’s holiday in the 
country. The number sent last year was over fifteen hundred. 
We are helped by gifts of money, boots, and clothing, by friends 
who have built and endowed holiday homes, especially rent houses 
for that purpose, receive the children into their own homes, or 
board them with respectable families. As during its forty-four 
years existence the Ragged School Union has numbered and still 
numbers among its subscribers and voluntary missionaries, and 
teachers, members of the professions and trades represented so 
worthily by THE ENGINEER, I trust that in the matter of holiday 
homes our appeal will not bein vain, JOHN Kirk, Secretary. 

Ragged School Union, 13, Exeter Hall, W.C. 

; May 24th. 


lor continuation of Letters see page 432. 
R peg 








ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
Surveyors.—The Midland Counties’ district meeting will take 
place at Leamington, by invitation of the mayor, Mr, J. Fell, on 
Saturday, the 26th May, 1888. The members will assemble at 
11 a.m. in the Council i som at the Town Hall. The following 
paper will be read; ‘‘ Leamington Spa Water Supply,” by W. de 
Normanville, Assoc. M. Inst, C.E., borough surveyor. The follow- 
ing works will then be visited, vehicles being provided by the 
mayor:—Waterworks, pump rooms and bathing establishment, 
arrangements for watering the streets with river water, sewage 

umping station, if possible the electric lighting arrangements. 
Lembers willthen return to the Town ial, onl dome the paperand 
works visited. Luncheon at the Crown Hotelatfouro’clock, provided 
by the mayor. At the fifth examination of candidates for the offices 
of municipal engineer and local board surveyor held by the Associa- 
tion at the Institution of Civil Engineers, Westminster, on the 27th 
and 28th April, twenty-three candidates presented themselves, of 
whom the following satisfied the examiners, and were granted their 
certificates of competency by the council of the Association :—S. W. 
J. Barnes, Ealing; G. H. Bayley, Salford; J. C. S. Beynon, Exeter ; 
J. G. Bryans, Sunderland; C. H. Cooper, Wimbledon; A. Crow, 
Stratford; A. R. Finch, Finchley; S. N. Glass, Hackney; R. M. 
Gloyne, Manchester; J. Houghton, King’s Norton; G, T, Lynam, 

G. P. Milnes, Wakefield; T. Pritchard, Richmond ; 


eh 
| C. L. W. Wilson, Bacup. The next examination will be held in 


London in October, as it has been decided by the council of the Asso- 
ciation, in view of the comparative numbers appearing in London 
and the provinces, that in future all the examinations shall be 
held in London, 
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RAILWAY MATTERS. 


Tue traffic on the Transeaspian Railway has been inter- 
rupted for days, the line being damaged by mountain torrents near 
K et Arvat, the rails and sleepers, a Times St. Petersburg corre- 
8 jondent says, being washed away for fifteen miles. Two trains 
with guests invited for the opening of the Samarcand terminus 
were detained at the station at Kazandjik. 


Tue line of rail which will henceforth connect Salonica 
with Western Europe was formally inaugurated on the 19th, but 
it is said that the ill-will of the Turkish Government as regards the 
Jine was shown in so many small ways that some resolute effort on 
the part of the Great Powers will be required before the new line 
becomes of the slightest use for passenger or postal trattic, 

Tue Calcutta tramways have improved. The report. of 
the directors for the year ending December ist shows i (cross 
revenue of £56,943, and an expenditure of £45,450, the credit 
balance being £13,416, The directors paid an interim dividend at 
the rate of 24 per cent. per annum for the half-year ending 30th 
June, and now recommend a further dividend at the rate of +3) per 
cent., making 6 per cent. for the year, 


Tur failure of the Chesterfield and Beighton railway 
scheme has caused intense disappointment in Chestertield, Ecking- 
ton, and other districts which the new line would have developed. 
A town’s meeting at Chesterfield, presided over by the Mayor, has 
passed a& resolution expressing regret at the rejection of the Bill, 
urging the Manchester, Sheffield, and Lincolnshire Company to 
re-introduce the measure next session, and to decline ‘the sug- 
vested running power clauses of the company, which would fail to 
meet the public requirements.” 


Tur Gilbert Car Manufacturing Company, of Troy, has 
recently completed, from the designs of the Sprague Electric Motor 
Company, for experimental work on the Manhattan Elevated, one 
of the largest and most perfect electric cars ever built. An 
American paper says this car is 46ft. lony, has eight 42in, drivers, 
and will carry 75-horse power on each axle, or a total of 500-horse 
power, The construction of the motors is well under way. When 
completed they will give a draw-bar pull of 15,000 Ib., double that 
developed by the present elevated locomotives, 


Ix an article on the cost. of draught in a locomotive 
boiler, the Raiheay Master Mechanic assumes that, because ‘it is 
not uncommon to have a back pressure in a locomotive sen 
of 71b, per square inch, the unnecessary, or rather undesirable loss 
due to the compulsory back pressure to blow the fires” is the whole 
of this 71b., and calculates as follows :—-‘* We will assume an 18in, by 
24in. locomotive to be running at 50 miles per hour; the driving 
wheels to be 54ft. in diameter; the revolutions per mile, including 
slippage, to be about 300; the revolutions per minute to be 
5O x 300 -+- 60 = 250; and the piston speed in feet per minute to be 
250 x 8 = 2000ft. for both cylinders, During this 2000ft. the piston 
is working 14ft. for each 2ft. against 7 1b. pressure per square inch, 
That is equal to three-fourths of the distance, or 1500ft. The area 
of an 1S8in, piston is 254 square inches; the horse-power is then 
204 x 7 x 1500 + 33,000 — 80-horse power. This is only an 
approximation to the average case, yet it is the condition under 
which many locomotives work,” 


During the next session of Parliament a Bill will be 
promoted for the censtruction of a new railway in South London. 
The undertaking has for its object the opening out of communica- 
tions between the districts of Streatham, Tooting, and Garrett, and 
the West End and Putney, from which they are at present entirely 
excluded, The proposed line will commence by a junction, in 
Wimbledon Park, with the London and North-Western Company's 
line now in course of construction between Wimbledon and the 
Putney station of the Metropolitan District line, giving access to 
South Kensington. There will also be a branch to the South- 
Western Company's Windsor and Richmond section. Leaving 
Wimbledon Park the line proceeds in an easterly direction to 
Garrett, where a station is proposed to be erected in Garrett Lane, 
near Summers Town. Continuing eastward, the line skirts Garrett 
Green, arriving at Totterdown, High-street, Tooting, where it 
crosses over the main road by an iron girder bridge. At Totter- 
down there will be another station. 


CRAVEN’S traction increaser, Which is a drawbar between 
the locomotive and tender that automatically transfers a portion 
of the weight of the tender to the driving wheels of the engine in 
proportion to the load which the engine is pulling, bas lately been 
tried on the New York, Lake Erie, and Western. The Railroad 
Gacete says it was first attached to No. 604, a Consolidation 
engine with 9501b, less on the rear drivers than on the other pairs. 
This engine hauled 10 per cent. more than its regular load from 
Hornellsville to Susquehanna, making running time. Subsequently 
the drawbar was attached to a 38-ton engine with 4-coupled 
drivers 5ft. diameter and cylinders 18 x 22. Weight on driving 
wheels 48,000 lb, , 2000 lb. dead weight which had been placed on 
the footboard to increase the adbesion having been removed, 
This engine took 124 per cent, above the regular load, and in 
another case 14 per cent, additional, and made a creditable per- 
formance on the round trip between the points before named, on a 
day when a fine mist was falling during nearly the whole trip, 
there not being enough rain at any time to wash the rails, 


Some of those who are ever ready to grumble at the 
English railway services, however good, should read the following 
from a letter to the Times :—‘ On Saturday last, owing to the refusal 
of the French officials to provide sufficient accommodation by the 
9.40 a.m. train to London, passengers, including ladies travelling 
alone, were unable to find seats, and were left behind. An extra 
carriage was asked for in vain. If it had not been forthe courtesy 
of a party who occupied a reserved compartment, and who made 
room for me at considerable inconveni to th Ives, I should 
have met with the same fate, although I was at the station thirty- 
five minutes before the train started. It would seem that the 
French company ignore the rights that passengers acquire by pur- 
chase of their tickets. If comfort in travelling and politeness 
from the officials be not included in the fare—which they certainly 
are not on that line—it is surely not too much toask that places be 
found for passengers, who, though packed as tight as senlines ina 
tin, prefer that discomfort to the greater one of being left behind. 
At Folkestone the South-Eastern Railway had an extra train in 
readiness, At Paris the French company refused to put on an 
extra carriage. Comparisons are generally odious—in this case 
obviously so to the French company.” 


Tne Government of Venezuela has recently granted a 
concession giving the La Guayra and Caracas Cable Company, 
represented by Mr. W. Tyrer, the exclusive right to build and 
operate a cable railroad between the port of La Guayra and the 
city of Caracas, The company is to begin the work of construction 
within nine months from December Ist, 1887, and to complete the 
road in three years. It is to have an exclusive right for ninety- 
nine years, the Government agreeing that no company or person 
shall be allowed to operate a parallel or competing line. The com- 
pany is also to have the right to build stations, warehouses, and 
wharves at La Guayra, and to build necessary stations and ware- 
houses at Caracas, The American Railroad and Engineering 
Journal says :—‘* It is to have free right of way and a grant of 
Jand for terminal buildings at both ends of the line. The maximum 
fares and rates of freight to be charged are prescribed, and the 
company is required to carry Government freight, soldiers, and 
other passengers on — service at one-half the maximum rate. 
The construction will involve some difficult engineering. The city 
of Caracas, which is the capital of Venezuela, is only a few miles 
distant from La Guayra in a direct line, but is several thousand 
feet above it, and the journey between the two places involves the 
crossing of the lofty mountain range.” 








NOTES AND MEMORANDA. 


Durine the first seven weeks of the current quarter 
the death-rate of London averaged 18°3 per 1000, and was 2°8 
chee the mean rate in the corresponding periods of the ten years 
878-87. 


Mr. Joun C. TrRautwIne, jun., writes to the American 
Engineering News:—‘‘ For the benefit of such of your readers as 
may have occasion to use Barlow's tables—London, 1814—I beg to 
note a couple of errors upon which I happened to stumble, viz: 
The cubes of 5749 and 5750 are given as 180, &c., and should be 
190, &e.” 

In London, for the week ending the 19th inst., 2364 
births and 1469 deaths were registered, Allowing for increase of 
population, the births were 311 and the deaths 129 below the 
average numbers in the corresponding weeks of the last ten years. 
The annual death-rate per 1000 from all causes, which had declined 
in the five preceding weeks from 20°6 to 16°6, rose again last week 
to 17°9, 

A paper on the theory of diamagnetism was recently 
read before the Paris Academy of Sciences by M. R. Blondlot. 
The author's experiments tend completely to confirm M. Ed. 
Becquerel’s views regarding the mutual relations of paramagnetic 
and diamagnetic bodies. It is shown that these views are in no 
way affected by Tyndall's experiment, which fails to prove the 
existence of diamagnetic polarity, and which is perfectly expli- 
cable by Becquerel’s theory. 


A COMBINED process for tempering and magnetising 
steel bars for magnets is employed by M. Ducretet. He employs 
a water-tight vessel, at the bottom of which are two soft iron pole 
pieces; the poles of a powerful electro-magnet are placed under- 
neath these. The vessel is partly filled with water, and a layer of 
oil is above this. The Hlectrical Kugineer says the red-hot bar is 
passed through these; its passage first through the oil is found to 
soften the steel without depriving it of its power of being 
magnetised, 

A PAPER was recently read before the Paris Academy 
of Sciences on the variation of the specific heat of quartz with the 
temperature, by M. Pionchon. From the experiments, the results 
of which are here tabulated, it appears that from about 400 deg. 
to 1200 dey. C. the specitic heat of quartz is constant and equal to 
0305. Thus the increase in the specitic heat of this mineral is 
entirely contined to the interval between 0 deg. and 400 deg. C., 
a result which presents several points of interest in connection 
with M. Joubert’s researches on the optical properties of the same 
substance, 


At the last meeting of the Meteorological Society, the 
report of the Wind Force Committee on Experiments with anemo- 
meters conducted at Horsbam, by Mr. G. M. Whipple, B.Sc., and 
Mr. W. H. Dines, B.A., was read. A whirling apparatus, with 
arms 2{ft. radius, was rotated by means of a small steam engine. 
On the arms of the whirler four different anemometers were placed. 
Each experiment lasted fifteen minutes, the steam pressure remain- 
ing constant during the run. For the Kew standard anemometer, 
with arms 2ft. long, the experinients give a mean value for Robin- 
son's factor of 2°15, and for two smaller instruments the factor is 
2°51 and 2°06. Mr. Dines’ helicoid anemometer gave very satis- 
factory results, the mean factor being 0°996, 


Ix a paper on the composition of water by volume, 
by Mr. A. Scott--‘ Proceedings” Royal Society—the ratio by 
volume in which oxygen and hy drogencombine atOdeg. and 760 mm. 
is redetermined, The opparatus used is so arranged that both 
gases are measured in the same vessel, a separate vessel being used 
for exploding. After cxplosion, the residue was analysed by ex- 
ploding with oxygen or hydrogen and the impurity—nitrogen and 
carbonic anhydride—determined. The oxygen was obtained from 
potassic chlorate and from mercuric oxide prepared from the 
nitrate, the hydrogen was obtained by electrolysis. The ratio 
obtained is 1°994 : 1, which with 15-9627 for the density of oxygen, 
gives 16°0] as the atomic weight of oxygen. 


THE action of sea water on cast iron is commented upon 
by C. N. Draper, in a recent number of the Chemical News. A 
specimen of cast iron, weighing 557°31 grammes, and measuring 
85 mm, x 52mm. x 20 mm., was broken from a rail which had 
been exposed to the alternate action of sea water and the atmo- 
sphere tor about fifty years. The lateral surfaces were slightly 
coated with oxide, and the upper surface consisted, to a depth of 
7 mm., of a brownish-grey, graphitoidal substance, amounting to 
67°59 grammes, and containing 23°6 per cent. of carbon along with 
much unoxidised iron, presumably existing as FeC,, The graphi- 
toidal substance was easily removed from the specimen with a 
knife, leaving a clean, bright, metallic surface exposed. This 
operation was accompanied by a distinct rise in temperature. 


A Goop separation of zine from nickel and from man- 
ganese may be made in a hot solution containing free phosphoric 
acid by precipitation with hydrogen sulphide. Cobalt has a 
tendency to go down in small quantity with the zinc. In order to 
precipitate nickel from the solutions, the addition of ammo- 
nium sulphide until the last drop renders the liquid alkaline is 
recommended ; this is followed by ammonium benzoate, and after- 
wards by a few drops of hydrochloric acid. In this solution, the 
nickel is completely precipitated as sulphide. The latter is heated 
in a porcelain dish, dissolved in nitric acid, evaporated, ignited, 
and weighed as sulphate. The ignition should be effected at a low 
red heat, and the dish allowed to cool. The sulphate is then 
treated with sulphuric acid and submitted to a further short igni- 
tion. Success would appear to depend on the shortness of the 
second ignition. 

Ar the last meeting of the Physical Society a note was 
read on ‘‘The Condition of Self-Excitation in a Dynamo Machine,” 
by Professor S. P. Thompson, D.Sc. It isa well-known fact that a 
series dynamo running at a given speed will not excite itself 
unless the resistance is less than a certain value depending on the 
speed and construction of the machine, and if the resistance is 
slightly less than this critical value the excitation will not be such 
as to saturate the magnets. According to the primitive statement 
of the action of self-exciting dynamos on the ‘‘compound interest 
law,” a dynamo should excite itself to saturation at any finite speed 
providing the resistance is not infinite. An explanation of the 
observed facts is given in the paper without any assumption as to 
the curve of magnetisation. If E=E.M.F. of tne machine, 
n = speed, C = number of wires on outside of armature, N 
= number of magnetic lines, » = current, S = number of turns on 
magnet, = R and & p the sums of the electric and magnetic resist- 
ances, respectively; then E=x2xCN, i=xCN/ZR, and N 
=4Si/Zp. From these it is easily seen that 4anCS= pu SR, 
(A), ie, for a dynamo running at constant speed the product of 
the magnetic and electric resistances is constant, and the dynamo 
will not excite itself if =R is greater than 4%xCS/Zp.  Simi- 
larly for a given value of = R, excitation is impossible if x is less 
than Sp.=R/4xCS. Fora value of SR less than the critical 
value the excitation increases until the magnetic resistance is in- 
creased so that equation (A) is satisfied. The corresponding 
formula for shunt machines is 447 CZ = ze} (va +t 7 
where Z = number of shunt turns, ¢«, *., and R, the resistances 
of armature shunt and external circuits, respectively. In the dis- 
cussion which followed, Mr. Kapp described a method used in 
testing dynamos, for determining the minimum speed at which 
dynamos will excite themselves, and from thence determining the 
magnetic resistance of the air gap. In all cases experiments 
showed this to be less than the calculated resistance, generally in 
the proportion of 1500 to 1860, the difference being greater in low 
tension machines, 





MISCELLANEA, 
Me. A. T. WAumis.ey, M. Inst. C.E., Westminster, has 


been appointed engineer to the Dover Harbour Board, in succession 
to the late Mr. A. L. Newdigate. 


Tue “Journal” just issued of the British Society of 
Mining Students contains an interesting goed by Mr. W. 5. 
Gresley, F.G.S., on ‘‘Coal and Coal Mining in Belgium.” 


Tue death is announced, at sixty-seven years of age, of 
M. Hervé Mangon, President of the Academy of Sciences, and 
Minister of Agriculture in the Brisson Cabinet. He was son-in- 
law of J. B, Dumas, the physicist chemist, and was, it is said, a 
high authority on drainage and agricultural improvements. 


Sir WitiiAm ArmstronG AND Co., having completed a 
pattern pg gp quick-firing gun, with which it is intended to 
equip the Blake and Blenheim below decks, it is to be sent to 
Portsmouth for trial by the officers of the Excellent. As the 
Handy is not available, the new gun—the largest rapid-firing gun 
yet manufactured—will be mounted for trial in the Hector. 


At the annual general meeting of the Sanitary Institute 
of Great Britain, May 16th, a report was presented by the council 
on the work of the Institute during the last year and on the con- 
gress at Bolton in the autumn of 1887. ‘Ihe chairman gave an 
address and the officers for the ensuing year were elected, the 
Duke of Northumberland, K.G., being elected president. 


A corrEsponpenT of the Stundard says that a native 
of Finland, named Runén, was sent about two years ago to the 
East at the expense of the Government with the object of 
endeavouring to discover the art of Persian carpet weaving, the 
secret of which is strictly guarded by those engaged in the trade. 
He made the journey disguised as a simple workman, but it was 
only after long and fruitless efforts to obtain admission into a 
Turkish carpet manufactory that he succeeded at a small place near 
Smyrna in acquainting himself with the process and making a 
design of a loom. A Persian carpet manufactory has now been 
established in Finland, and important results are anticipated from 
the new branch of industry thus introduced. 


Tue American once of the 4th inst. announce that 
the 1700-ton cruiser Yorktown and the dynamite gunboat Vesu- 
vius, built at Cramp’s shipyard, Philadelphia, for the United States 
Navy, were successfully luuncbed on the previous Saturday. The 
American Manufacturer thinks that ‘If the Mills Tariff Bill and the 
Dunn Free Ship Bill should pass, iron and steel shipbuilding would 
become an extinct industry in the United States; but if this 
industry is properly encouraged und protected, it will not be very 
long until the best vessels of this kind in the world will be built 
along the Delaware. We have the material, the workmen, and 
the necessary skill of all kinds, All that is needed is more work to 
do, which will furnish more experience. What our shipbuilders 
formerly did in wood they can do in iron and steel—beat the 
world.” 


Tue largest vessel which has ever navigated the river 
Thames, excepting the Great Eastern, arrived in the Royal Albert 
Docks a few days ago from Belfast. Her name is the Arcadia, ber 
builders are Messrs. Harland and Wolff, and her owners the 
P. and 0. Company. The interest excited on ber arrival was very 
great, for to her enormous size—she is nearly €5C0 tons register 
and 7000-horse power—is added a fineness of Jine which affords an 
unusual combination of grace and massive power. On her trip 
round from Belfast she Ceveloped a speed of 17} knots when under 
pressure. She could easily keep up a 16-knot speed at sea for 
long distances, and this is a point of special public interest, see- 
ing that she is one of the armed cruisers under subsidy to the 
British Government. Her future employment 1s to Le in the 
Australian mail and passenger service. She will start en her first 
trip on June Ist. 





EXPERIMENTS with aimour-plates were resumed on 
board the Nettle, at Portsmouth, on Saturday last. The plate 
tested was manufactured by Messrs. Cammell and Co., and was 
forged under their new hydraulic press, which is capable of exert- 
ing a pressure of 5000 tens. Inits way it was quite as remarkable 
as the compound plate which broke up all the shot, both steel and 
chilled, directed against it. It measured 8ft. by 6ft., and was of 
a thickness of 10in. The composition of the steel is a trade secret, 
but its flexibility was such that it passed through tbe ordeal under 
fire without splintering or falling in pieces like the Creusot plates. 
Five shots were discharged against it from tbe 6-inch gun at a 30ft. 
range. Two were chilled Palliser projectiles, while the remainder 
were Holtzer solid forged steel shot. The charge was 42lb., the 
muzzle velocity 1920ft. per second, and the muzzle energy 2556 foot- 
tons. The chilled shot were entirely broken up, but the indents in 
the plate were deeper than in the case of compound armour. The 
steel projectiles were pointed diagonally across the face of the 
plate from the bottom right corner to the top left corner, the 
difference in the inclination of arm having an important effect 
upon the ballistic value of the various rounds, The first shot fired 
at the normal penetrated the plate, the base being about 5in. below 
the surface. The second shot, fired at an inclination of 8 dey., 
buried itself in the target with the exception of 2}in. ; while the 
third and last round, fired at a deviation of 16 deg. from the 
normal, protruded about 7in. from the face. None of these pro- 
jectiles were broken up, but plugged themselves into the plate, 
where they remained firmly fixed. The armour-plate itself at the 
end of the experiment, though cracked in places, retained its posi- 
tion on the backing, and was, a Times correspondent says, in a fair 
state of preservation. Though the shot discharged point-blank at 
the target penetrated the plate, none succeeded in getting 
through, but were arrested and held firmly in the grip of the 
metal. 


A Few days ago—the 21st inst.—the 7imes described 
the direct production of pure hot air from coal, by Mr. William A. 
Gibbs, of Gillwell Park, Chingford, Essex. The informant of the 
Times says ‘‘that perfectly pure air can be produced from the com- 
bustion of coal, and this discovery is mainly due to the circum- 
stance that the production of air under such conditions was a 
desideratum, necessity once more asserting herself as the mother 
of invention.” Mr, Gibbs is known for his aes appliances, 
and more lately for his tea-drying apparatus. ‘‘ Now, tea-drying 
requires hot air, and to produce this coke has hitherto been used, 
the deleterious vapours from which found their way into the atmo- 
sphere of the tea-drying houses. Mr. Gibbs during the past year 
has given his undivided attention to the task thus set before him. 
The outcome of his investigations and experiments is a system of 
producing perfectly pure hot air direct from burnmg coal on a 
practical working scale. ‘This we recently saw in operation at 
Chingford. The arrangement for effecting this result is extremely 
simple. It consists of a brick chamber, about 5ft. long by 2ft. wide 
and 2ft. high, built upon the ground. At one end isa feed chamber 
and a fuel chamber, and at the other a powerful exhaust and blast 
fan. Placed intermediately between the chamber and the fan are 
bafile plates, splitting plates, a standing bridge with perforations 
at the back, and a hanging bridge with perforations at the front. 
There are also several carefully proportioned inlets to supply the 
exact quantity of air requisite for perfect combustion. Issuing 
from a fan-mouth 12in. in diameter comes rushing a column of hot 
air, marking on the pyrometer at its exit a steady uniform tem- 
perature of 500deg. Fah. Nota trace of smoke or fume is visible 
to the eye; not a taint of any kind is perceptible to the taste or 
smell. Standing, as we did, in the range of this simoon, with the 
hot blast full in the face, the heat is, of course, excessive, but the 
stream of air is perfectly pure. Save in the matter of temperature, 
it affects neither the eyes, the throat, nor the nostrils.” It would 
= interesting to know what has become of the products of com- 

ustion, 






























































































































































































































































































































































































































































oo 
ce | ‘Qug urmaug ft 
ont ” NOILVA373 
Ba saaulduD agp . ey amnrur 
1 —=t 3 _— = 
> , fo—f 
= SSN i SSS SS SSF AG 
_ 
- —— _ MMO SMA — DO oy 
| 
} ‘sind 
{ 
pc 
& 
J 
Z 
—_ 
oS 
Z 
<2 
ee | 
io} 
SS 
, = Seale as! 
vee 
>= ee -LT 
| 
| (1Zk shod vas Uordrwowap 0.7) 
€ | 
al | AVMTIVU ZLIUUVIA GNV ANNOAVA NOOLS ONITIOY’W 
i 











Momctl hid Balink eee 









(Surrremeyr 1 Tr yay 


‘BRIDGE OVER THE RIVER WHAREpAEA 


MR. W. C COPPERTRYW E yOR 


: xs 5 
aeons 18.011 0° EB agseseetns 


3 


INSIDE VIEW OF SPRINGER. eae if | ; ; _ 











N 


SECTION A.A. = | 


——— 


11.8 «10x34 


BEDPLATE. 
—eOrtars. 
° oe . 


«2. » ; 


RO I i rere seneesseremenstenienrinaenssentn a ) 


es 
oft bolt a DUNCEUA heheh akaseseakseeernenneme acccrmestemsaresbessisoseseeneee : au wecenescosecces ste e bnew nw eeeer ewe werereresetsacseereeees : © 80-00 seasceseser year fp 





tiled is ota 


1 
s 
« > 


©20000 
- 200000 - 


7 


WW. 





SECTION B.B. 
2 3 packis 








sensi veeeune Face to Face 19’, 0* 
Sprungers 120.0 


Hard Shale INU Toit y LGM PF POCR GL OE TOA 
GENERAL ELEVATION. 








ScaALE FOR GENERAL PLAN 
10 20 30 I G0 feet 


+t — = —— 




















COPING 




















Yt; 
% 


GENERAL see StRi 











ra rpR, May 2", 1888. 










AR BEN RHYDDING, YORKSHIRE. 


p, YORK, ENGINEER. 









19.8%! Ox cg : 
galsitr 










H- 
RIB. 3 2 
HS 
al ——— = 
a a 











~ Camber: 4 


Spar 12010" 


Ke On1.0 > 















-. Vari 


| 
Sec’ 





#£1:4°%----- 


SCALE. 
& 


15,4 woo = + 3F NORTH ABUTMENT. 
, ilies atte 7H 
“te 70" S& 
i : 

WiliennsccoRig sen + 1NeLY n 








































1 {i 
RS Soot 
+ ha es 5 * 


TION. 

















7 


ins 12 2 
ns 


SCALE FOR DETAILS. 
2 3 a é 


— 





































































































4x4-x ¥B 















DETAILS OF PLATFORM. 
















LAE AD AAPL APE, 





Mg Ey 
y , 


7 








at tee a) 2 














| 











































































































atte eter Sees Lee ee 


i i cl sas es cc fe 



































Wiss 

















SOUTH ABUTMENT. 











e?. vain Bi: 














« * With 
a) 
Eugrt 
Rhyddi 
contain 


the fact 
—_ 


Tur Coas 
Locomotl 
ABSTRACT 
Buii's P 
ADMIRAL 
LeoaL IN 
LAUNCHE! 
Tue Bay 
Tue Lon! 
Tue ZeP! 
HapFiel 
BRIDGE 0 
(Ilustr 
Triat TE 
LETTERS 
ari 

Sin 

On Sor 
is ‘ 
RaILWay 
Notes A! 
MISCELL: 
ROLLING 
LEADING 
Sir H 


Eston 
LITeRAT 
Tar “L 
HaMMER 
Hawk's 
Tue GR 
AMERICA 
Tre Iro 

HAMPI 
Notes F 
Notes 





Regi 


** All 
tions 
neces. 
ever | 

*,° In 
corre 
for u 
envel 
stam 
natu 
with 


H. G. 


pan 


ent 
at th 
M, (Cl 
com) 
nota 
aill 
halv 
MarD 
ofa 
you 
wen 
have 





qui 


pow 


but 
haly 
into 
of t 
and 
of d 
time 


Sir 
pract 
such 


Sir 
have 
an e 
Blox! 

Lei 


THE! 


fro 








2 
= 
4 
PA 








May 25, 1888. 


THE ENGINEER. 


427 








—— 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—ASHER and Co., 5, Unter den Linden, 

VIENNA.—Messrs, GeROLD and Co., Booksellers, 

LEIPSIC.—A. TwiktMEvER, Bookseller, 

NEW YORK.—Tue Witimer and Rogers News Company, 
81, Beekman-street. 





PUBLISHER'S NOTICE. 


** With this week's number is issued as a Supplement a Two-page 
" Ragraving af the Bridge over the River Vharfe, near Ben 
Rhydding, Yorkshire. Every copy as issued by the Publisher 
contains this Supplement, and subscribers ave requested to notify 
the fuct should they not receive it. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Tak ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*," In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

H. G.— Messrs. BE. and F. N. Spon, 125, Strand, are the publishers of the 
pamphlet, See THE ENGiNeEeER, vol. Lrii. 

A. H. W.—We fear you would have no chance of employment unless you were 
vent out by some firm in this country erecting machinery. You might apply 
at the office of Sir A. Rendel, 8, Great George-street, Westminster. 

M. (Chester-road).— There is no limit to the space into which a gas can be 
compressed save the fact that liquefaction takes place with many gases, 
notably carbonic acid gas, when the yrressure becomes high. The pressure 
will increase in the inverse ratio of the space occupied ; that is to say, if you 
halve the volume of a gas you double its pressure, and so on. 

Marine (Nottingham).—// you will apply to the Engineer Superintendent 

of any of the Dockyards, say Portsmouth, you will obtain the information 
you require. Youare, we fancy, too young. You cannot get an engage- 
ment at sea in the merchant service—save by special interest—unless you 
have served a three-years’ apprenticeship to a mechanical engineer, It is 
quite possible to serve an apprenticeship, especially in the North, without 
poying @ premium, 
’. L—We fear that you will have much difficulty in getting rid o7 the scale, 
but you can try the following plan:— Dissolve caustic soda, at the rate of 
haly an ounce to the gallon, in water—rain water, of possible—and put this 
into the boiler, Get up steam, and keep it up, but without drawing any out 
of the boiler, for twenty-four hours. At the end of that time draw the Jire 
and blow the boiler down at about 15 1b. pressure. A considerable quantity 
of dissolved scale ought to come away. Repeat this process two or three 
times, and let us know the result. 





GAS-FIRED GLASS FURNACES. 
(To the Editor of The Engineer.) 
Sir,—May I ask any correspondent if gas instead of coal has ever been 


practically used for flint glass furnaces, or if there are any awe of 
such ? E. . 





RAIL SANDING APPARATUS. 
(To the Editor of The Engineer.) 

Sir,— Tn my letter to you of the 5th inst., re the above, and which you 
have kindly inserted in your paper of the 18th inst., I find you have made 
an error in spelling my Christian name. It should have been “ T. Say 
Bloxham,” not ‘ Hay Bloxham.” T. Say BLoxnam, 

Leicester Station, May 23rd. 





SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or coun 
at the various railway stations; or it can, if preferred, be supplied direct 
Trom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers).. .. .. £0 148. 6d, 
Yearly (including two double numbers) .. +. £1 98. Od, 

Tf credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tak ENGINEER is registered for transmission abroad, 

A complete set of THE ENGINEER can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post-free. 
heed by “"y order must be accompanied by letter of 
Sepncintamer isher. ick Paper Copies may be had, yf preferred, at 

Remittance by Post-office order. — Australia, Bel f 
Columbia, British Guiana, Canada, Gane Pi od 
pawelion Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Fr Netherlands, auritius, New Brunswick, Newfoundland, New 

uth Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of rica, West Indies, 

. ‘yprus, £1 16s. China, Japan, India, £2 0s. 6d. 
emittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 


Brazil, British 
Hope, Denmark, 





Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £20s.6d. Manilla, 
Sandwich Isles, £2 5s. ’ 
ADVERTISEMENTS. 

*.* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words, When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for wey to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George ld Riche ; all 
other letters to be addressed to the Editor of Tak ENGINEER, 163, Strand, 





MEETINGS NEXT WEEE. 


Tae InstituTION or Civit Enorneers.—Tuesday, May 29th, at 8 p.m., 
annual — meeting, to consider the report of the Council on the state 
of the Institution, and to elect the Council and officers for the ensuing 
year. 

Society oF TELEGRAPH ENGINEERS AND ELEcTRICIANS.—Thursday, 
May 3ist, at 8 p.m.: Ordinary meeting.:—-‘‘On the Influence Machine 
from 1788 to 1888,” by Professor Silvanus P, Thompson, B.A., Member. 

GroLocists’ AssociaTION.—Friday, June Ist, at 8 p.m., in the Botanical 
Theatre, at University College, Gower-street. Paper to be read :-—‘t The 
Natural History of Gypsum,” by Mr. J. G. Goodchild, F.G.8., of H.M. 
Geological Survey. 
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A NEW PETROLEUM ENGINE, 


Tue engine which we are about to describe is not 
worked by the explosion of petroleum vapour, and has 
nothing in common with the petroleum engines recently 
brought before the public, except the use of a distillate of 
American rock oil. It is the invention of Mr. Yarrow, of 
Poplar, and has been fitted to four launches of various 
types for experimental use. The trials have ex- 
tended over several months, and the success which has 
attended them is such that the experimental stage, as far 
as small powers are concerned, may be said to be passed, 
and the new engine is available for general use. We shall 
consider the results presently; in the first place, how- 
ever, we have to describe the engine, or more properly 
the system. In another page will be found an illustration 
of one of the launches. It will be seen that the whole of 
the best space in this boat is available for the accom- 
modation of passengers, or a crew. The boat is 36ft. 
long, and 6ft. beam, but it weighs complete only about 
one ton. The space taken up by the boiler and 
machinery in the stern sheets is very small. The 
engine may be of any type, and is similar in all 
respects to a steam engine. In one of Mr. Yarrow’s 
launches there is a single cylinder inverted vertical 
engine. In another a three-cylinder Willan’s engine. 
The working fluid is the vapour generated from 
petroleum spirit. The boiler consists of about 30ft. 
of lin. copper tube worked into a double spiral coil, 
one of the coils being right and the other left-handed. 
The coils are covered by a sheet iron case terminating 
above inachimney. The petroleum spirit is forced by a 
feed pump into the coil, evaporated, and the resulting 
vapour, or petroleum steam, is used in the engine pre- 
cisely like steam. The exhaust vapour passes into two 
copper pipes lying along the garboard strakes of the hull. 
These terminate in a small, strong tank in the bows of 
the boat, which is the equivalent of a hot well, and from 
which, by another pipe, the spirit condensed in the two 
submerged tubes is led back to the feed pump. The 
entire arrangement is so simple and obvious that it will 
be understood without further description. The furnace 
is supplied not with petroleum spirit, but with the 
ordinary safe oil used in so-called paraffin lamps. This 
paraftin oil, as we shall term it for the sake of distinction, is 
carried in a small circular tank, the top of which may 
be seen in our engraving just in front of the engine. 
This tank is quite air-tight, and is fitted with a small 
hand pump, by which air may be forced in on top of the 
petroleum in the tank. The pressure thus set up forces 
the paraffin out of a very ingenious sprayer, the 
paraftin being first highly heated and gasefied; the flame 
thus produced is as smokeless as that of a Bunsen burner, 
and plays on the copper coils containing the petroleum 
spirit, which, as we have said, is converted into vapour 
and drives the engine. The working pressure is about 60 Ib. 
above the atmosphere. Not the least alvantage about the 
system is that steam can be got up in about five minutes. 
No coal is carried to make dirt. There are no ashes, or 
cinders, or smuts to fall about. The boiler once started 
requires no further attention, so that one man can steer 
and take charge of the engine. For pleasure boats it far 
excels anything that has yet been brought before the 
public in convenience. It possesses all the advantages of 
electricity, while the fuel used can be bought at any vil 
shop. Two very important questions have, however, to 
be considered. Is the new motor safe? Is it economical 
seeing that paraffin oil at 7d. a gallon isa very much more 
expensive commodity than coal? We shall deal first with 
the question of safety. 

Rock oil is an excessively complex hydrocarbon. It is 
possible to distil from almost any sample as many as 
twenty products, each with a different specific gravity and 
flashing point. Petroleum spirit may be said to stand 
midway between the highly volatile benzoles and the safe 
paraftins. Its vapour is, however, of course very 
inflammable and explosive if mixed with a sufficient 
quantity of air. In Mr. Yarrow’s launch, however, the 
spirit is hermetically sealed up in the boiler and condenser 
tubes. The only places where leakages can take place are 
at the stuffing boxes. These are fitted with lantern 
brasses; from each lantern a small tube is led to the con- 
denser, so that leakage into the atmosphere cannot well 
take place. Even if it did, hawever, no evil consequences 








could ensue in an open launch, as the vapour would be 
too largely diluted to burn. As matter of fact, in the 
experimental shed fitted up in the first instance by Mr. 
Yarrow, leakages used to take place to such an extent 
that those in the room could scarcely breathe; but naked 
gas jets were burning all the time, and no approach to an 
explosion ever occurred. Whether petroleum spirit could 
be used in a closed engine-room with safety must remain 
a matter of opinion, We believe that it could. But this 
is quite beside the question, because there is nothing in 
common between an open boat and a closed stokehole. 
As to the vapour unmixed with air exploding if ignited, 
that is a physical impossibility. It could no more ex- 
plode, or even burn, without air than coal gas can. Con- 
sequently if one of the boiler coils were to be split by 
excessive pressure, the spirit vapour as it rushed out 
would take fire and flare up the chimney ; but the chances 
of a true explosion resulting are about as remote as 
would be the case if water were used. The principal pre- 
caution necessary is to take care that none of the spirit is 
spilled when it is necessary to renew the supply in the 
tank, as it would readily take fire and burn the boat. But 
inasmuch as the same spirit is used over and over again 
for long periods, and the whole quantity carried for the 
use of a 5-horse engine does not exceed some two or three 
gallons, this can scarcely be regarded as a risk worth 
taking into account. 

We may now turn to the question of economy, and the 
results actually obtained by Mr. Yarrow are very curious 
and interesting. It is laid down by all writers on thermo- 
dynamics that the efficiency of a heat engine is entirely 
independent of the nature of the fluid or other working 
substance, and is measured solely by the well-known 
formula E = I a J where E is the efficiency of the engine, 
T the absolute temperature at which it receives the 
working fluid, and ¢ the absolute temperature at which it 
rejects it. This is no doubt true when we deal with the 
working of the fluid, so to speak; but it is open to 
question if it be true when we have to deal with the 
making of the fluid as well. Thus it would be true of a 
hot-air engine, for the apparatus does not make the air, 
but it is not quite satisfactorily proved that it would also 
be true of a steam engine and boiler combined, in which 
we have to make the fluid—steam—first and to use it after- 
wards. In order that it may apply, it is essential tlat 
the volumes of a vapour shall vary in the same ratio 
as their latent heats. Let us, for example, suppose 
that we have two liquids, one of which we shall call 
A and the other B. If the latent heat of the vapour 
of A is one half the latent heat of the vapour of B 
then the volume, for the same pressure, of vapour produced 
by A will be one half the volume of that produced by B, 
so that although a pound of coal might evaporate 201b. of 
A and only 10 1b. of B, yetan engine driven by the vapour 
first of A and then B would make cnly the same number 
of strokes in each case. The question which presents 
itself for solution here is, Is this true of petroleum spirit ? 
The only answer we can give is that very little is known 
on the subject, and that Mr. Yarrow’s direct experiments 
go to show that it is not true. In the first place, 
it is difficult to say what the precise composition 
of petroleum spirit is; but assuming it to be very 
nearly the same as benzine, its latent heat is about 
one fifth of that of steam; its boiling point is, how- 
ever, much lower than that of water; at 274 deg. Fah. 
it has a pressure of about 50]b. on the square inch 
above the atmosphere, that of steam of the same tem- 
perature being 30 1b. According to the text books, its 
vapour volume would be about one-fifth that of steam 
or possibly less. The direct experiments, however, made 
by Mr. Yarrow do not confirm this view. Thus it would 
appear that the latent heat is much less than one-fifth, 
for by repeated experiments it has been ascertained that 
a given weight of fuel—coal gas—will evaporate in an 
open vessel, under atmospheric pressure, nine times as 
much petroleum spirit as water. There are corrections to 
be made possibly, but the figures cannot be very far from 
the truth. The experimental land engine fitted up by Mr. 
Yarrow has a smal! vertical boiler traversed by coils of 
copper pipe. This engine is provided with duplicate sets 
of condensing —— and a small Prony brake,a counter, 
apparatus for taking diagrams, &c. Steam being raised 
from water in the boiler, a certain number of revolutions 
is got by the consumption of a given number of cubic 
feet of gas burned under the boiler to make steam. Every- 
thing else being left unaltered, steam is shut off and 
petroleum spirit pumped into the copper coils in the hot 
water in the boiler. The pressure of the steam falls to 
30lb. from 501b.; that of the petroleum spirit vapour 
generated in the coil becomes 501b., and the engine is 
then run with it instead of steam until the same number 
cf cubic feet of gas has been burned. Dozens of 
experiments gave the same result. The engine always 
made at least twice as many revolutions with the spirit 
as it did with steam. In another experimental engine the 
spirit was pumped direct into the water in the boiler ; 
the result was about the same—two to one in favour of 
the spirit ; but it was also found that in all cases about 
twice as much spirit had to be vaporised per minute as 
water, that is to say, twice as large a feed pump was 
needed with the spirit as would suffice with the water. 
The most crucial test is, however, that supplied by the 
Zephyr launches to which we have referred. These engines 
can be worked with water or petroleum spirit ; with the 
latter they indicate about 4 to 5-horse power, with water 
about 1 or 14-horse power, the consumption of paraffin 
oil as fuel being the same in both cases. 

In another impression we shall return to this interesting 
subject, and give indicator diagrams which will throw 
more light on it. It would unduly prolong this article to 
consider the nature of certain modifying conditions which 
may render spirit a better working fluid than water. It 
must suffice to hint at one or two; it is possible that the 
spirit vapour is highly superheated, while the steam is 
not, and there is reason to believe that the efficiency of 
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the boiler regarded as a heat absorber is better with 
spirit than with water. As we have said, however, we 
must postpone the discussion of these questions. 


SIR H. ROSCOE’S REPORT ON LONDON SEWAGE. 


Tue Metropolitan Board having thrown a veil of 
secrecy over the report of Sir Henry Roscoe on the treat- 
ment of the London sewage, a public discussion is now 
arising over a summary of that report published in the 
columns of a provincial newspaper. Such an fssue is 
disadvantageous to the Board, and has an appearance of 
disrespect towards the London ratepayer, who is obliged 
to take second-hand, and in an imperfect form, from 
Manchester, a story which he ought to receive in due 
official guise and completeness from the great metropolitan 
authority. A member of the Kensington Vestry has just 
written to the 7imes, quoting portions of the Manchester 
version, and making use of a communication he has 
received from Sir Robert Rawlinson, in which the latter 
condemns the precipitation works about to be established 
at Barking and Crossness. Sir Robert’s figures are rather 
wild, putting the cost of the works at more than a million 
sterling, and the annual outlay at half a million. The 
latter is certainly an extraordinary estimate, and one 
which would never be tolerated. But the ball is now set 
rolling, and we suppose many strange things are about to 
be said. It is to be hoped that when the Metropolitan 
Board resumes its sittings to-morrow, it will at once 
proceed to consider the propriety of giving the public the 
benefit of the full text of Sir H. Roscoe’s report, so that 
there may be no mistake as to what it says. The attempt 
to withhold it from the public was certain to fail from the 
first; and nothing but a sense of journalistic honour will 
account for any delay in making the contents of the 
document known to the world. Its general purport has 
been an “open secret ” for some time. and no real purpose 
has been served by the unreasonable reticence of the 
Metropolitan Board. The public now learn, what many 
knew before, and which governed our remarks last week, 
that Sir H. Roscoe looks upon the use of chemicals as only 
a temporary measure, and considers that sooner or later 
the sewage, we presume after undergoing precipitation, 
must be filtered through land, or discharged into the 
estuary at a point not higher than Sea Reach. 

But while thus preparing for a change of front, Sir H. 
Roscoe deals elaborately with the chemical problem, as he 
is in some sort bound to do, seeing that he is the Board’s 
consulting chemist for the current year. The only change 
we have yet seen in Sir Henry’s treatment of the London 
sewage, as compared with the plan previously devised, is 
that of making free use of bleaching powder. But, having 
tried this method, it is said that the distinguished 
chemist “is not favourably impressed with the action of 
that chemical upon the general condition of the river.” 
What that action would be was foreseen by those who 
were familiar with the sewage problem in relation to the 
Thames. Then follows the statement that “apart from 
the consideration of cost,” manganate is to be chosen as 
a deodorant rather than bleaching powder. Sir H. Roscoe 
reckons that the average annual cost for using manganate 
in the, treatment of the sewage would be £40,000, in- 
dependently of the sulphuric acid. “Even this outlay,” 
it is said, “ will not suffice to prevent a foul condition of 
the river during the summer months.” This, we appre- 
hehd, must depend very much upon the nature of the 
liquid to which the manganate is applied, and the state 
into which the river has previously been allowed to 
lapse. To get over the difticulty, Sir H. Roscoe would 
like to aerate the sewage, so as to obtain a supply 
of free oxygen. The value of this method was set 
forth by Mr. Dibdin in the paper which he read 
before the Institution of Civil Engineers at the com- 
mencement of last year. In fact, we hardly see what 
the Metropolitan Board has gained by the employment 
of Sir H. Roscoe. The superiority of manganate of soda 
to chloride of lime was clearly established by Mr. Dibdin 
in connection with Dr. Dupré some time ago. The plan 
of aeration was also distinctly propounded by Mr. Dibdin, 
and the reasons for its efficacy were given. Mr. Dibdin 
explained that aeration was not primarily a process of 
oxidation, but was valuable as leading to that result. The 
ultimate oxidation of the putrescent matters in sewage 
was brought about by the life processes of various micro- 
organisms, and not by direct combination of the aerial 
oxygen dissolved in the water with the organic matters. 
The important part sustained by bacteria and other low 
forms of organic life in the destruction of all objectionable 
refuse was strongly urged by Mr. Dibdin. He declared 
he had not the slightest doubt but that the future treat- 
ment of sewage would be a combined chemical and bio- 
logical one, as suggested by Dr. Dupré. The application 
of antiseptics he pronounced to be a mistake, as “the 
very reverse of nature’s method.” 

There is some encouragement in observing so strong an 
agreement between the views of Mr. Dibdin and Sir H. 
Roscoe in respect to certain principles which govern the 
treatment of sewage. New light is dawning on the subject, 
but we seem to meet with it quite as clearly in Mr. Dibdin’s 
paper of January, 1887, as in Sir H. Roscoe’s report 
of a much later date. There is, however, a divergence. 
While the chemistry and biology of Sir. H. Roscoe’s 
report were substantially anticipated by the researches of 
Dr. Dupré and Mr. Dibdin, Sir Henry appears to distrust 
the means thus indicated. He fails to believe that 
chemical treatment at the existing outfalls will rescue the 
river from a putrescent state during hot weather. He 
holds the opinions expressed in the final report of Lord 
Bramwell’s Commission, and would have the effluent 
filtered through land, if it is to be discharged into the 
Thames at Barking and Crossness. But we apprehend 
there will be enormous difficulty in getting the requisite 
area of land for such a purpose so near London. It then 
follows that if chemical treatment, minus filtration through 
land, fails at the present outfalls, an immense expense 
must be incurred in order to take the sewage down to 
the estuary, that is to say, to Canvey Island, or Hole 
Haven, or some contiguous place. Apparently, Sir H. 





Roscoe does not expect to succeed by any plan short of 
that recommended by the Royal Commission presided 
over by Lord Bramwell. If this be his conviction, his 
chemistry will be of little service to the Metropolitan 
Board. A man who does not expect to succeed can do 
little else than fail. 


CONTINUOUS BRAKES, 


Tue Board of Trade returns on continuous brakes for 
the six months ending December 31st, 1887, has recently 
been issued. It contains nothing novel, but many of the 
figures are sufficiently suggestive. There has been, on the 
whole, a steady increase in the percentage of vehicles and 
engines fitted with continuous brakes during the last 
seven years. Thus in June, 1880, 12 per cent. of all 
the engines in the United Kingdom, and 7 per cent. of 
the coaches, were fitted. On the 31st of December last 
54 per cent. of the engines and 59 per cent. of the coaches 
were fitted with brakes complying with the Board of 
Trade requirements. That is to say, they are automatic. 
In the same years 15 per cent. of the engines and 29 per 
cent. of the coaches, and 39 per cent. of the engines and 
31 ool cent. of the coaches were fitted with continuous 
brakes, non-automatic, and therefore not fully complying 
with the Board of Trade requirements. ‘Thus, it appears 
that there were at the end of last year ouly 7 per cent. of 
the engines and 10 per cent. of the coaches not fitted with 
continuous brakes of some kind. It is clear therefore 
that the field now open to inventors is very limited as far 
as passenger stock is concerned. They must turn their 
attention to goods wagons, or to the Herculean task of 
ejecting some now-accepted system and taking its place. 

The most interesting part of the report is that which 
deals with failures. The Vacuum Brake Co., of Queen 
Victoria-street, has issued a circular, from which we learn 
that during the six months dealt with by the Board of 
Trade Returns the Westinghouse brake has run 21,004,734 
miles and failed 488 times, while the automatic vacuum 
brake has run 22,610,089 miles and failed 234 times. 
This gives for the Westinghouse brake, one fault per 
43,043 miles run, and for the automatic vacuum, one fault 
per 96,624 miles run. This is a very taking kind of state- 
ment, and one which may possibly be useful for trade 
purposes; but it is disingenuous. It is so far from con- 
veylng an accurate impression, that we confess we are 
somewhat surprised that the Automatic Vacuum Company 
should condescend to use it. There are failures and 
failures, and we have only to turn to the Board of Trade 
Blue-book to ascertain that by far the greater number 
of so-called failures of the Westinghouse brake involved 
nothing more serious than a delay of a few minutes. 
the same thing may be said of the defects of the 
automatic vacuum brake, with this difference, that they 
nearly all were due to the failure of the mechanism of 
the brake, while the great bulk of the Westinghouse 
failures were due to burst hose pipes. The importance of 
the difference lies in the cireumstance that the vacuum 
brake is always set forth as so exceptionally simple that 
“there is really nothing to get out of order,” while, on the 
other hand, it is urged that the Westinghouse brake “is 
so complex that it must be always failing.” We may 
take two large railways and compare the returns. On 
the Great Eastern the Westinghouse brake ran 4,785,559 
miles in the last six months of 1887, and failed by the 
bursting of hose 198 times. There were seven other 
failures due to the breaking of iron air pipes on the 
engine or tender, or the slacking back of nuts. There 
was no failure of the air pumps, the triple valves, or the 
brake rigging. If the air pipes had not burst the failures 
would have been one for every 683,655 miles. The Lanca- 
shire and Yorkshire Company uses the automatic vacuum 
brake. Its trains ran 4,362,939 miles, approximately the 
same mileage as the Great Eastern trains. It failed forty- 
four times. There were no failures due to burst hose. Five 
failures out of the forty-four were due to the breaking of 
engine pipes, slacking back of nuts, and other casualties 
similar in their nature to those recorded as occurring to the 
Westinghouse brake on the North-Eastern. The remain- 
ing thirty-nine casualties were all due either to the 
delicacy of the mechanism of the brake or the want of 
that skilled care which the automatic vacuum system 
seems to demand. The following examples will illustrate 
our meaning :—‘ August 1.—The 10.15 am. Victoria 
to Staleybridge had a late start of ten minutes, 
unable to release the brake owing to a miniature 
sack bursting on engine 646-—failure of material. 
September 23.—The 2.12 p.m. Mirfield to Bradford was 
delayed two minutes on the journey, unable to maintain 
vacuum owing toa piece of india-rubber having got in 
the cone of the large ejector of engine 327. September 
29.—The 6.35 p.m. York to Liverpool was delayed three 
minutes near Wakefield unable to maintain vacuum 
owing to a drip valve drawing air. Caused by dirt. 
Engine 899. December 14.—The 6.55 p.m. Bury to Man- 
chester was delayed three minutes at Bury owing to 
some dirt getting into the drip valve on engine 631.” 
Several failures were due to frost in winter. Two 
examples will suffice :—“ December 27.—The 8.25 a.m. 
Blackpool to Manchester lost ten minutes on the journey 
owing to the piston of engine 866 sticking owing to frost. 
December 27.—The 8.20 a.m. Hellifield to Victoria was 
delayed nine minutes on the journey owing to the brake 
piston of engine 894 being frozen.” Thus, then, it 
appears that the so-called simple mechanism of the 
vacuum system is especially liable to break down from 
the failure of that mechanism, while the so-called compli- 
cated machinery of the Westinghouse system can run 
many millions of miles without any failure whatever. 

It has long been known that from some unexplained 
cause the Midland Railway people are unable to work the 
Westinghouse brake with success. The present brake 
returns show that they were not more fortunate in the 
last six months of 1887 than they have been hitherto. 
The brake only made 192,172 miles on the Midland 
system, and yet it seems that the triple valves stuck uo 
less than eighteen times, causing delay. On the North- 
Eastern system the Westinghouse brake made 5,326,944 








———<—— 


miles, and in not one single instance did the triple valye 
give trouble; and, including burst hose, there were only 
101 failures. Comparing the Midland, Great Eastern 
and North-Eastern, we find that on the first the triple 
valves gave most trouble, on the second the hose pipes, and 
on the third the donkey engine or air pump caused some 
delays. Wecannot attempt to explain the reasons for this, 
but there is the fact. Asan example of the kind of failure 
of the air compressing mechanism reported, we give the 
following :—“ July 14.—10.18 p.m. train, Newcastle to 
York, engine No 1472. Eight minutes at Darlington, 
Donkey pump stopped for want of lubrication, driyey 
having filled the Roscoe lubricator, which prevented jt 
working. August 1.—5.15 p.m. train, Edinbro’ to 
Newcastle, engine No. 1,505, Ten minutes at Tweedmouth, 
Donkey pump failed. The miain steam piston and upper 
valve rings te a bad fit.” “October 29.—3.45 pn, 
train, Leeds to Thirsk, engine No, 689, Ten minutes at 
Leeds. Donkey pump stopped, the nut on the lower 
main valve head was foul to have slacked back.” 

Concerning the simple vacuum brake, it will be enough to 
say that there is against it a very serious record indeed ; 
it ran 21,436,064 miles, and there are 135 failures reported, 
From this it might easily be considered that it was 
the safest and best of all the brakes, Yet, in point 
of fact, there can be no doubt but that its use 
is fraught with danger. Lest we should be accused 
of overstating the case against this brake, we shall con- 
tent ourselves with a few extracts:—“ July 21st.—The 
11 am. London and North-Western train, Chester to 
Llandudno, overshot the platform at Abergele owing to 
the vacuum pipe being uncoupled between two carriages, 
This appears to have been due to someone having crossed 
between the carriages at the previous station, and knocked 
against the pipe. August 19th.—The 1 p.m. train from 
Euston overshot the platform at Bletchley. This was 
owing to there being some cotton waste in the vacuun 
pipe on the engine. It cannot be ascertained how the 
waste got into the pipe.” Here are three cases on the 
Great Northern which occurred on the 12th, 13th, and 
15th of September:—*“ Vacuum pipe in smoke-box choked 
with ashes; overran Tuxford station, Vacuum connect- 
ing pipes became uncoupled; no cause given; overran 
MoorCarr-lane signals. Vacuum connecting pipes became 
stuffed with a piece of waste; overran Stanningley plat- 
form.” It is, we feel, quite unnecessary to say what 
such failures as these imply. 





FACTORY ACTS—-NOTIFICATION OF INJURIES, 

Tue Factory Acts provide, “that if any eccideat occur in a 
factory causing bodily injury to any person cmployed, of such a 
nature as to prevent him from returning to his work in the 
factory before nine o'clock the following morning, the occupies 
of the factory shall, within twenty-four hours of such absence, 
send notice thereof in writing to the certifying surgeon of the 
district.” Though this provision has been brought before the 
Court of Queen’s Bench with the view of having any doubts 
as to its application removed, and has been there decided to be 
imperative, yet in many cases notice of accidents is omitted to 
be given, especially when of a trifling nature. An important 
case was heard at the Guildhall on 16th May, when Mr. Lake- 
man, an inspector of factories, summoned Mr. Cayley, engineer, 
Fann-street, Aldersgate, for not reporting four cases of injuries 
as required by the statute: and there were several similar cases 
for which summonses had not been taken out. One of the 
injured parties gave evidence that he had been at work on a 
punching-machine for eight days before the accident took place, 
at four in the morning of the 27th March, he having been at 
work all night. When he was hurt he went to the hospital, 
where he had part of his finger taken off. He went back to the 
shop next morning, and the foreman put him to sorting out, 
which he continued doing for five days, and then returned to 
the hospita!, where he was detained. The defence was that 
these persons were engaged as labourers, and that they were at 
work after the accident in sorting, which was a part of their 
usual employment, and therefore there was no need tou give notice 
either to the certifying surgeon or the inspector. Mr, Cayley 
was under that impression through the boys having returned to 
work, The manager said the machines were entirely under the 
control of the operatives. The injured persons were engaged as 
general utility hands, i.¢., to do anything they were called upon 
to do, and one of them was not engaged to do press work, and 
not only ought not to have touched the press machine, but ought 
to have been at breakfast when the accident occurred, To this 
it was replied that the employment of these boys at machinery 
required an education which they had not had, and that a 
return to the factory, as stated, was a colourable pretext for not 
sending notice; that the law contemplated a return to work to 
mean the ability to do the same kind of work as was being done 
when the accident happened. Mr. Alderman T'yler said the case 
had been made out, and imposed a fine in each case, amounting 
altogether with the costs to £20, considering himself bound by the 
decision of the Queen’s Bench in Lakeman v. Stevenson, where it 
was held “that any accident taking place in a factory, whether 
caused by the machinery or not, must be reported; and that if 
the person injured returns the next morning with the intention 
of temporarily working, but without the ability to continue at 
his ordinary work, he is prevented from returning to his work 
within the meaning of the section, and the occupier of the 
factory is bound to send notice to the surgeon.” The maximum 
penalty being inflicted, it is hoped that the attention of factory 
owners will be thereby drawn to this part of their respunsi- 
bilities. 


SUEZ CANAL AND STEAMERS, 


Tue official report of the Suez Canal Company—or, rather 
that of the ‘“ President-Directeur ”—has some facts and supple- 
mentary tables that have not been published, and that are of 
interest to shipowners. It may be first of all said that one of 
the tables recites the growth of the traffic, 765 steamers having 
passed through in the first complete year, and 3137 in the last. 
The tonnage has shown a surprising growth. It was in 1871 in 
net tons 761,467, or close upon 1000 tons on the average of each 
vessel; but in the Jast it was 5,903,024 net tons, or considerably 
over 1750 tons each on the average, so that the numbers, 
tonnage, and average tonnage have risen greatly. In the tables 
headed “ Renseignements Statistiques,” we find one which indicates 
the ountries to which the vessels belonged that passed through 
the canal last year. It appears that out of 3137 vessels, 2230 
were English, 185 were French, 159 German, 138 were Italian, 
123 Dutch; 82 belonged to Austro-Hungary, 28 Norway, 
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96 Spain, 22 Russia, 19 Turkey, 7 Portugal, 7 China, 5 Egypt, 
3 America, 2 Japan, and 1 Belgium, The table proves the pre- 
ponderance of British shipping, and it also indicates the depth 
to which the once great merchant navy of the United States has 
sunk to find that only three voyages were made in the year by 
its ships through this great waterway. At the meeting of the 
Canal Company at which this report was read, some exception 
was taken to the result of the convention which the English 
shipowners brought about some years ago; but the best proof 
that it was needed is to be found in the fact that the British 
vessels contribute three-fourths of the number of vessels that 
pass through the canal, and probably considerably more than 
that proportion of the total receipts. The growth of the subsi- 
dised fleets and postal steamers of other countries may give 
them some place in the list of nations which have steamers 
passing through the canal, but the free fleets of this country 
give to the owning company its chief revenue, and that revenue 
shows signs of further enlargement from that source. The net 
tonnage passing through the canal reached its maximum in 1885, 
but in that and a year or so previously military necessities had 
swollen the tonnage, In 1886 there was a considerable fall in 
the tonnage passing through; but in the past year there was a 
recovery of part of the increase, and in the current year that 
recovery is proceeding. The traffic is worked more efficiently, 
and with the aid of the electric light more speedily on the 
average, so that with the widening that is in progress the canal 
will be able to yield better results to its customers and better 
dividends to its owners. It is quite probable that in the present 
year India may be called on for larger supplies of wheat, if 
there be truth in the reports that the American crop has a 
“shortage” of some moment; and in that case the Canal 
Company would reap the fruits of a larger trade. In any case, 
the owners of the canal have little ground for complaint as to 
the remuneration their capital receives, 


THE ESTON STEEL WORKS, 


Ir will be remembered that a few weeks since, Mr. KE. Winsor 
Richards, general manager to Messrs, Bolckow, Vaughan and 
Company, Middlesbrough, intimated to his directors that 
he desired to resign his position at the end of the present 
year, and that he was appointed a director of the company. It 
was subsequently announced that Mr. Richards had accepted 
the important post of managing director of the Low Moor Iron 
Works, near Bradford. A great deal of interest was naturally 
felt in the Cleveland district as to who would succeed Mr. 
tichards in the arduous and responsible position he was about 
to vacate, At a recent meeting of the directors this im- 
portant matter was finally settled by the appointment of Mr. 
Franklin Hilton. Mr. Hilton is a native of Whitefield, near 
Manchester. He was apprenticed at the locomotive building 
shops of the East Lancashire Railway at Bury, in the year 1861, 
and afterwards held responsible positions in the works of 
Messrs. Cammell and Company, the West Cumberland Iron 
Company, and the Rhymney Iron and Steel Company. Subse- 
quently he became chief engineer, under Mr. E. Winsor 
Richards, at the Ebbw Vale Iron and Steel Company’s Works, 
and for the last eight years has been chief engineer and assistant 
general manager at Eston. No one could, therefore, be better 
qualified for his new position, or more entitled to it than Mr. 
Hilton. The newly appointed general secretary to the company 
is Lieutenant-Colonel Davis, R.E. 








LITERATURE. 


Mineral Resources of the United States, Calendar Year 1886. 
By Davip T. Day. Washington Government Printing Office. 
1887. 8 vo., pp. 818. 

THE present report is the fourth of a series commenced in 
1882 by the United States Geological Survey, and 
which we have noticed from time to time as they have 
appeared, The arrangement is generally similar to that 
adopted in the preceding volumes, each metal being 
treated in a separate article by a different author, who 
not only gives statistics of the local production, but also 
those of the more important foreign countries, and the 
fluctuation in prices, so that the result is a very complete 
history of the course of trade during the year in addition 
to the statistical details. The article on iron is by Mr. J. 
M. Swank; those on copper, lead, or zinc, by Mr. C. 
Kirchotf; those on manganese, petroleum, and natural gas, 
by Mr. J. D. Weeks; and that on coal, by Mr. C. A. 
Ashburner. From the general summary in the introduc- 
tion we find that the mineral industries of the United 
States in 1886 had more than recovered from the depres- 
sion of the two preceding years; the total estimated value 
of mineral produce of all kinds in that year being 
465 millions of dols., which is 9 millions in excess of the 
highest total previously reached—in 1882—and 52 millions 
above the returns for 1884, the year of greatest depres- 
sion. The principal causes of this increase are, augmented 
production and improved prices in the iron trade; the 
make of pig iron having increased on the year from 
4,044,525 tons to 5,683,329 tons, while the corresponding 
values increased from 64 to 95 millions of dols. The 
production of silver was nearly stationary, namely, 
39,445,312 oz., or about half-a-million ounces less than in 
the previous year of the—conventional—coinage value of 
51 millions of dols.; the real selling value being only 
about 394 millions. Gold increased from 1°5 to 1°8 million 
ounces, worth 35 millions. Copper declined from 171 to 
1612 millions of pounds, the latter being worth 163 mil- 
lions; while lead, on the other hand, increased in quantity 
from 129,412 tons to 135,600 tons, and in value from 103 
to 12§ millions of dols. There was also some increase in 
zine production, namely, from 40,665 tons to 42,641 tons, 
and in value from 34 to 3} millions of dols. The quick- 
silver production diminished from 32,073 to 29,981 flasks, 
but the improvement in prices caused a slight increase in 
value from 979,189 to 1,060,000 dols. 

The total coal produced was 100,664,153 tons, about 
two-thirds being bituminous, and the remainder anthra- 
cite, the value leis 1543 millions of dols.; 28 million 
barrels of petroleum were valued at 20 million dols., 
and the natural gas was considered to be worth 
9,847,150 dols., or more than twice as much as in 1885. 
In 1882 the item assigned to this substance was only 
215,000 dols. Among the points of interest is the 
increasing eg of foreign ores, in spite of the virtual 
doubling of the duty in 1883, rather more than a million 








tons having been imported in 1886, against 390,786 tons in 
1885. This is mainly derived from Spain, Algeria, Elba, 
and Cuba. As regards domestic supply, Lake Superior 
still occupies the most important position with 34 million 
tons. The Cornwall Ore Bank in Pennsylvania has the 
largest individual peg 688,000 tons, and this 
locality has produced more than any other single locality, 
namely, 8 million tons between 1740 and the end of 1886. 
In the production of copper the Hecla and Calumet mine 
of Lake Superior still continues to hold the first place, 
having produced nearly one-third of the total yield of 
the country, 50 out of 161 millions of pounds, although 
the Anaconda Company in Montana had, by increasing 
its plant, reached an equal or even larger productive 
capacity. Very few discoveries of new lead-mining dis- 
tricts were made in the year, the small increased produc- 
tion being mostly in Colorado and Missouri. There is 
also a small increase in foreign lead imported from about 
2500 tons in 1885 to 5000 tons in 1886. The principal 
production of zinc is in Illinois, about one-half of the 
total, 21,000 out of 42,000 tons. Kansas and Missouri 
together give 14,800 tons, and the Eastern and Southern 
States 6762 tons, the latter quantity being about 1300 
tons less than that of the preceding year. In petroleum 
the most noticeable fact is the discovery of an important 
new district at Lima, in Ohio, in the Trenton limestone, 
which carries the oil-bearing formations back to Lower 
Silurian times, the districts formerly worked having been 
in Devonian shales. The depth of the oil-bearing stratum 
is about 1300ft., which can be reached in about sixty days 
by a boring costing about £500. The earliest well yielded 
about 150 barrels per day, but in 1887 several more pro- 
ductive wells, ranging from 1000 to 1500 barrels, were 
bored. A drawback to this oil is, however, the presence 
of offensive smelling sulphur compounds, which can only 
be removed with difficulty. This has also been observed 
in oils from limestone strata in Canada and Tennessee. 

Mr. Weeks’ paper on natural gas is very interest- 
ing reading. The total consumption estimated by coal 
displaced was equal to 6,453,000 tons in 1886, as com- 
pared with 3,131,600 tons in 1885. About £10,000,000 
are now invested in its production and transportation. The 
yield of individual wells varies from one million cubic feet 
or less, to 12 or 13 millions per day. About 2300 miles 
of distributing pipes are in use, of which about 500 miles 
are in and about Pittsburgh, where the use is most 
largely developed. Among other applications, it is used 
for making lampblack and ivory black, and later it has 
been applied in the production of carbons for electric 
lighting, which have the advantage over those produced 
from coal of being perfectly free from mineral matter. 
The life of such carbons is said to be as thirteen to eight 
when compared with those from retort carbon, while 
there is also great brilliancy in the light, and noiseless- 
ness. Among the minor papers, that on precious stones 
contains a good account of the great artificial ruby case 
decided in Paris last year, which was investigated by 
M. Friedel, of the Ecole des Mines. It is stated that 
nearly £30,000 worth of rubies, which were professedly 
from a new locality, were of artificial origin. The only 
difference that could be detected between them and 
natural stones was the presence of enclosed bubbles, 
indicating that the material had been fused. The final 
section, giving the laws regulating the working of mines 
in the different States is also of considerable interest. 


Institute of Actuaries’ Text Book of the Principles of Interest, Life 
Annuities, and Assurances, and their Practical Application. 
Part IL: Life Contingencies. By Grorce Kine, FLA, 
London; Charles and Edwin Layton. 1887. 

TueE Institute of Actuaries is one of the learned societies 

that appeals perhaps less than almost any other to the 

popular imagination, and yet it has done more to educate 
its members and raise the status of the profession than 
most of its more pretentious brethren. The fundamental 
principles which the actuary has to apply are derived 
from certain branches of mathematics. The data forming 
his stock-in-trade have been laboriously collected by years 
of experienced investigations, and the generalisations 
obtained thereupon are to be found scattered in a mass of 
= 00 contributed to the Institute’s “Journal.” Long 
efore the examination mania became so pronounced 

the Institute had organised lectures, and systematised 
the study of the whole subject for the benefit of the 
younger members desirous of submitting themselves to 
examinations directed by the Institute, in order as far as 

ssible to protect the profession from charlatanism. The 

ecturers found that year by year the papers on the 

subject which it was desirable the students should read 
became more numerous, and the Institute was induced 
some five or six years ago to authorise the preparation of 

a suitable text-book dealing with the whole subject. The 

oe sage 9p of this text-book was entrusted to Mr. W. 

utton, M.A., who, however, was unable to continue the 
work after the issuing of Part I., and the work was then 
taken up by Mr. George King. The second volume, due 
to the labours of the latter gentleman, is before us, and is 

a worthy continuance of the work commenced in the 

former volume. 

The work of an actuary is of « multifold character, but 
to the popular mind he is the man who determines how 
many years a person will probably live under given condi- 
tions, and how much annual premium he must pay to an 
assurance society to insure a given sum at death. This 
— is among the simplest and easiest of his duties; 

ut the accuracy of these calculations depends considerably 
upon the extent and accuracy of the tables of mortality 
used. This volume, after an introduction explaining the 
notation of the subject adopted by the Institute, com- 
mences with the consideration of the “mortality table,” 
and then in successive chapters deals with “ probabilities 
of life” and “expectations of life”’ A good many money 
transactions depend upon the survivorship of one life out 
of two, or out of three, &c.; and the calculations relating 
to such survivorships are somewhat more complex than 
those related to the subjects above referred to. Chapter 


IV. treats of this question of the “probabilities of sur- 
vivorships,” while subsequent chapters relate to annui- 
ties, assurances, premiums, policy values, reversions, sick 
benefits, &c.—in fact, the hundred-and-one questions that 
have to be solved by the actuary of a life office. 

It would be useless our entering into a close examina- 
tion of the various chapters of such a book. Suffice it, 
then, to say that most of the formule used are those 
generally adopted by the profession, which have stood the 
test of time, and give results that most a accord with 
the experience obtained in the offices. Mr. King is hardly 
fair to himself in his preface when he says:—“ The 
volume, from the nature of the case, includes little that 
is actually new in the way of investigation.” That may 
be, and, to a certain extent, is quite true; but in many 
cases the original investigation has been by the author of 
this work, and in other cases the original would be useless 
without the interpreter. Credit is given to various 
gentlemen who assisted the author; but we must regret 
that, while introducing chapters on differentiating, inter- 
polating, &c., no reference is made to the use of graphical 
methods. This is the more singular, as, if we mistake 
not, the author himself, Mr. Sprague, and other of the 
prominent members of the Institute, have of recent years 
spoken very highly of, and used frequently, the graphic 
method. ‘The calculation of or plotting a few points gives 
the required line or curve; and many a man can do good 
work by the one method who utterly fails in the purely 
analytical methods. However, this isa mere matter of 
opinion, The Institute is to be congratulated at the con- 
clusion of this work, which gives to students, in a com- 
pendious form, the information they require when 
called upon to make the necessary calculations of actuarial 
work. The volume is admirably printed and bound. 


The Rothamsted Experiments on the Growth of Wheat, Barley, 
and the Mixed Herbage of Grass Land. By WILLIAM FREAM, 
B.Sc., F.L.S., &c., Professor of Natural History in the College 
of Agriculture, Downton, Salisbury. Horace Cox, the Fied 
Office, London. 1888. 8vo., pp. 235. 

‘Tuis volume contains, in an excellent form, a record of the 
Rothamsted experiments and results on the growth of 
wheat, barley, and grass crops without manure, and with 
various manures alone and mixed together and in varying 
proportions. The effect of season and climatic influences 
is fully gone into; and questions of soil exhaustion, of 
unexhausted fertility, and of drainage are discussed and 
illustrated. The fact that this work is founded on the 
scientific experiments carried out by Mr. J. B. Lawes and 
Dr. J. H. Gilbert is sufficient to guarantee it a hearty re-' 
ception by many of our readers; and to others we may 
add that these unique series of experiments have beep 
going on for half a century, and it would be impossible to 
overrate the value of the facts and conclusions so ably 
described in this book. Turning to phosphates, for 
instance, we find an astonishing amount of information. 
Quite early in the book—page 16—we notice in the ex- 
periments there described that the great superiority of 
guano over ammonia salts is due to the phosphoric acid 
contained in the former; ard on page 126 there is a simi- 
lar remark as regards rape cake. Again, we see—page 41 
-—that rich land under certain conditions may be made to 
yield greatly increased crops by dressing with phosphates 
and other minerals; but elsewhere we see that manuring 
with phosphates and minerals alone does not produce such 
a great effect on poor land, and in fact its effect is greatly 
surpassed by manuring with nitrogenous manures alone. 
But even these manures, indispensable as nitrogen is to 
plant life, cannot exert their full action unless there is 
sufficient supply of mineral matter—more especially 
potash and phosphoric acid—in the soil—see page 55-56. 
And again in relation to this point, on page 59 we read, 
“Manures consisting of potash, phosphoric acid, and 
nitrogen—as ammonia-salts, or as nitrates—appear com- 
petent to grow large crops of wheat continuously.” The 
retention of phosphates in soil is frequently referred to; 
and on page 104 the beneficial action of phosphates on 
barley is set forth. We might increase these notes to an 
enormous extent, but in fact it would be utterly impos- 
sible to deal with the extraordinary amount of informa- 
tion contained in the book in the limits of the present 
notice. We selected phosphates for our special notice, 
inasmuch as basic slag produced in the Thomas process is 
a cheap and excellent manure for the supply of phos- 
phoric acid to plants; and therefore those who are 
interested in its production and its application in agricul- 
ture will do well to consult this book for trustworthy 
information on the real value of phosphatic manures in 
agriculture, There are very interesting chapters on the 
home produce and imports of barley and wheat, and the 
method of arriving at these data is described. 

The work is dedicated by permission to Sir J. B. Lawes 
and Dr. J. H. Gilbert, showing their approval of the 
work; and we think the author is to be highly congratu- 
lated on the efficient manner in which he has brought 
before the public in a convenient and pleasantly written 
volume some of the treasures which are concealed in the 
much scattered and voluminous Rothamsted memoirs. 

We can recommend the volume as a very useful and 
valuable text-book on the subjects treated in it. 








CiviL AND MECHANICAL ENGINEERS’ Socrety.—The annual 
dinner of this Society was held at the Holborn Restaurant on the 
28rd May. The president, Mr. R. E. Middleton, M.I.C.E., occupied 
the chair, and a large number of members and visitors were pre- 
sent, among whom were Sir William Charley, Q.C., Mr. Richard 
Sennett, M.I.C.E., Chief Engineer to the Admiralty, Mr. S. H. 
Terry, of the Local Government Board, Mr. W. W. Beaumont, 
M.I.C.E., Mr. G. H. Pearson, and Mr. G. B. Oughterson, M.I.M.E. 
The usual loyal toasts having been duly honoured, Mr. G. H. 
Pearson proposed ‘‘ Success to the Civil and Mechanical Engineers’ 
Society,” coupled with the name of the president. The president 
responded, and in the course of his remarks referred to the useful 
work which the Society has been able to do in the professions from 
which its members are drawn, to its friendly character, and to 
the assistance which it is able to afford both intellectually and 
materially to its younger members. Other toasts followed, and 





a very successful and pleasant evening terminated with ‘‘ Auld 
Lang Syne.” 
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THE “LEEDS” DYNAMO. 





Tuis dynamo, which we now illustrate, has been extensively 
used for incandescent electric lighting, and the success attend- 
ing its adoption in various installations of some magnitude 
points it out as a machine which will come into more extended 
and general use when its various qualities are better known. 
The “Leeds” dynamo is exclusively manufactured by Messrs. 
Greenwood and Batley, of the Albion Works, Leeds, and as a 
machine for incandescent electric lighting, charging secondary 
batteries for the electric deposition of metals, or as a source for 
generating powerful currents of electricity, the makers claim 
that as a result of the simplicity of its design and excellence of 
its construction great efficiency is obtained with ease and con- 
stancy in running—facts which practical experience justifies 
them in stating. 

The ‘‘ Leeds ” dynamo has a field magnet of the single horse- 
shoe type, the core of which placed between the pole pieces 
forms at the same time the yoke of the magnet. The magnet 
core is made of specially-prepared wrought iron of the best 
and softest quality carefully annealed. The massive pole pieces 
are made of soft cast iron, and of a form and proportions which 
have been found in practice to give great steadiness in the 
magnet field. The magnetic circuit, it will be noticed, is made 
as short as possible. The armature is of the cylinder type, 
with Gramme connections, and is wound with one layer 
only of carefully insulated wire ; the core of the armature is 
built up of thin annealed charcoal iron discs, insulated from each 
other and firmly mounted on the shaft. The armature has a 
large cooling surface and perfect internal ventilation. The 
armature shaft is of Bessemer steel, and revolves in long bear- 
ings of Babbitt metal, provided with sight feed lubricators. 
The commutator is made from a special metal of great dura- 
bility, the segments, into the one end of each of which the 
armature wire connections are securely soldered, are well insu- 
lated with mica plates, being of large diameter and great length ; 
the commutator provides a maximum of wearing surface. 

The brushes, which vary considerably from the usual form, 
are small in size but large in number, and constructed in 
such a manner as to be self lubricating. The brush-holders are 
easily removable, and they are provided with an arrangement 
for maintaining an even pressure of the brushes on the com- 
mutator, and also with catches for keeping the brushes out of 
contact when not in use. The brush-holders are attached to a 
“rocker” which is free to move in either direction, back- 
wards or forwards according to the lead required, and which 
can be readily locked in any position. 

The electrical connections outside the machine, as may be 
seen, are simple and convenient, and the large size of machines 
are provided with main switches and safety plugs, mounted in 
slate boxes when required. All the materials employed are of 
the best quality, and the workmanship is of that high class 
for which the firm of Messrs, Greenwood and Bailey are so well 
known. 

The “ Leeds” dynamo, which we illustrate, is of the 18-unit 
type, and at an approximate speed of 750 revolutions per 
minute, will give a current of 180 ampéres at an electro- 
motive force of 100 volts, sufficient to run an installation of 300 
16 candle-power lamps. 

A dynamo of this type has been working most successfully 
for nearly two years past at the Union Oil Mills, Rotherhithe. 

These machines can be supplied in series, shunt or compound 
wound, according to the purpose for which they may be intended, 
and as a result of their being simple and compact in form, and 
having large wearing and bearing surfaces, they can be worked 
with a full load continuously without any undue heating. 








HAMMERS AND ANVILS. 





Proressor F, Kick has published in the Technische Blatter 
an interesting account of the experiments he has made on this 
subject. The difference between static pressure and that 
which results from a shock consists, he says, in the duration 
of their action. The weight of the hammer and the height of 
the fall determine the total energy expended, but the power of 
the shock for a given expenditure of energy itself depends on 
the compression produced in the object struck. The feebler this 
compression is the greater is the relative force of the blow to the 
pile. He has made some comparative experiments between the 
effects produced by an ordinary pile-driver striking upon an anvil 





solidly fixed, and by a balistic hammer, where the driver and 
anvil are both suspended like pendulums, so that the anvil is 
free to move. He has found that within rather large limits the 
work employed in the deformation of an object under the action 
of the shock only depends upon the product of the weight of 
the driver and the height of the fall for heights varying from 
0°50 to 3 metres. The test pieces were small copper cylin- 
ders, fitted on to the same rod, and of the same initial dimen- 
sions, 16°9mm. long, 12mm. in diameter, and weighing 18 4 
grammes. One of the series has been submitted to the action 
of an ordinary driver, and the other to that of a balistic driver, 
taking care to obtain equal shocks under the two conditions. 
The weight of the anvil of the balistic driver was to that of the 
driver in the proportion of two to one. The experiments have 
shown that a greater deformation is obtained by the ordinary 
than by the balistic drivers, all other things being equal. 
With the latter, a calculation of the proportion of force 
transmitted to it can easily be made, and it was found 
that 30 per cent. of energy was expended. Other experi- 
ments made with the same apparatus have enabled the 
necessary energy of both to be determined on analagous 
eprouvettes. It was found that the ordinary driver expends 7, 
and the balistic driver 9. On the other hand, the latter pro- 
vided with an anvil, the weight of which was equal to four times 
that of the driver, gave the same results as an ordinary 
driver with an anvil firmly fixed, and the weight of which 
was equal to twenty times that of the hammer. Test 
pieces, as nearly as possible like those made use of in the 
preceding experiments, both as to quality and dimensions, have 
been tested by Professor Goliner’s machine for testing metals, 
and the work necessary for obtaining a certain compression has 
been compared with that of a shock susceptible of giving the 
same results. The relation of the latter to the former is about 
15. But this value varies according to the case, and increases 
for very hard materials and with the number of the blows. Mr. 
Kick estimates that the weight that should be adopted for 
anvils on which iron is to be forged should be at least eight 
times that of the hammer, and for steel twelve times. He con- 
siders that the anvil absorbs at least 20 per cent. of the 
force produced, and that the rest is lost in vibrations of the 
anvil and of the hammer aud in the elevation of the temperature 
of the object to be forged. 








HAWKS’S LOCK-NUT AND BOLT. 





THE nut on a buttress threaded fish-plate bolt illustrated 
below has been under trial some time on a main line and ona 
branch in the North, with, we are informed by the inventor, 
good results; that is to say, the nuts have remained tight, 
whilst those of the ordinary kind have had to be screwed up 





many times. It will be seen that the nut is slit across an 
angle, so that it may be screwed ona bolt with a spring-tight 
fit. The thread-bearing service being normal to the axis of the 
bolt, there is no tendency to open the nut, but it may be easily 
opened by the insertion of a wedge key. It is made by Messrs. 
Horton and Son, DVarlaston. 








THE YORKSHIRE COLLEGE ENGINEERING Socrety.—At the ordi- 
nary meeting on the 14th inst., Mr. Roger T. Smith, B.Sc., Stud. 
Inst. C.E., read a paper entitled, ‘‘The Measurement of Power.” 
The syllabus of the paper included—Definition of power: its 
measurement by dynamometers ; the magnitude of the principal 
errors in the common type of steam engine indicator. Absorption 
dynamometers: Transformation of work into heat, friction brakes, 
all round brake, Prony brake, rope brake. Principle of compen 
sation. Methods of Imray, James Thompson, and Carpentier, 
Rafford, Amos and Appold; Froude’s turbine dynamometer. 
Transmission dynamometers: Royal Agricultural Society’s rotary 
dynamometer, White’s and Siemens’ dynamometer ; Hirn’s method 
of shafting ; belt-tension measurers of Froude, Hefner-Altenesk and 
Tatham ; possible electrical method, 
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THE GRIFFIN GAS ENGINE. 





On pages 403 and 404 of our last impression we published 
engravings and description of the horizontal form of this engine, 
and gave the first part of a report on experiments with the engine 
by Professor A. B. Kennedy, M. Inst. C.E. We now give the 
continuation of that report :— 

“The results of the four economy experiments are given in 
Table I., and are also shown graphically inthe annexed diagram. | 
will deal with the long experiment first, as it was the most important, 
It appeared to me to be essential for a fair estimate of the working 
of the engine to give it a somewhat long run at full power. The 
advantages of double-action in a gas engine are so obvious that 
they speak for themselves, but the difficulty of preventing over- 
heating, under such circumstances is no doubt much greater than 
with an ordinary engine. The — as to whether this difficulty 
had been fully overcome in the Griffin engine appeared to me to be 
a vital one, and one which could only be answered by examination 
of the working of the engine over a considerable period at its 
highest power. Before the day on which I made the brake trial, | 
had run the engine over six hours consecutively, at 198 revolutions 
per minute and 17:2 indicated horse-power, and had found no sign 
whatever of heating or distress. During the four hours’ brake test 
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the counter, meter, Kc., were read every fifteen minutes, the 
temperatures and the spring balances every five minutes, while 
cards were taken in the middle of each quarter of an hour, An 
observer was instructed specially to listen for missed explosions, 
but the number missed was so small that I had no trouble in keep- 
ing count of them myself. The engine ran very steadily during 
the whole of the experiment, as will be seen from the diagram of 
results. Its mean speed was 223°8 revolutions per minute, At this 
speed the total number of explosions which were possible during 
the five hours was 35,806. ‘The engine was running nearly at full 
power, very slightly throttled, so that only 94 of them in all were 
missed. These were all governor cut-outs—-there were no miss-fires 
or back ignitions whatever. The actual total available explosions 
was, therefore, 35,712, or 1488 per minute, half at the front and 
half at the back end of the cylinder. The indicator cards varied 
very little throughout the trial. Duplicates of one pair are 
annexed, 


TABLE I. 
Experiments on 8-horse power Engine. 
) 2. 8. 4. 
1. Nature of resistanc: Brake Brake Mean of Dynamo | Brake 
Columns 

eo eee . . Full) Full land2 Full Half 
3. Duration oo ee oe «Ce | Shere. Shares. 4 hours lhour 80min. 
4. Number of indicator cards 

taken from each end of 7 ; 

|. er 8 8 16 6 t 
5. Average initial pressure 

above atmosphere... .. 135°5 12-9 139°3 149°4 
6. Average Mean pressure 

during working stroke | 56°19 57°24 5671 59°00 | 36°1 


7. Average mean pressure 
during pumping stroke 
. Net average mean pressur¢ 


wn 


(6—7) os se on 4 
Revolutions of engine per 





minute .. .. «+. 2298'S 210°4 21 5 
10. Nominal explosions p. min 1 9°2 140°3 148-7 
ll, Actual explosions per min. 148°3 140 143°7 
12. Indicated H.P. for working | 
strokecard .. .. . 18°62 18°26 11°45 
13. Indicated H.P. net... 17°46 wy : 
14. Large weight on brake, lbs. | | 98°25 
15. Small weight on brake, lbs. 29°9 
16. Mean radius of weight, ins. 3el 
+ |) Ae 14°94 772 
18. Electrical H.P. .. .. . - . 10°3 
19. Mechanical efficiency of 
engine, or ratio of brake 
to net indicated H.P. .. 85°8") 85°47, 85°6°; 
20. Gas used per hour (without 
ignition) .. .. .. ..\355°5 849°0 $52°2 844°5 
. Pressure at meter .. ..) 1°4” 1°55” 1°47” gi" ai 
. Temperature at meter, Fah. 66°0° 6774 67°0 60°5 
. Gas p. 1.H.P. (line 12)p hr. 18°89 J8°96  1S°9 7 





2t. Gas per brake H.P. p. hour 23°5 23°66 23°58 


“The average initial pressure was 139°3 Ib. above the atmosphere, 
and the average mean pressure—-working stroke only—567 lb. 
per square inch. The corresponding indicated horse-power is 
18°62. I have already mentioned that some power was 
obviously expended in pumping the air, &c., in and out. 
This is clearly shown on the diagram annexed, drawn with 
a 5 spring. The very rapid cooling of the gases at release 
causes the pressure at the end of the stroke to fall below 
the atmosphere, A. During the rapid ejection of the hot 
gases, however, the pressure rises considerably above the atmo- 
sphere, B, falling again as the velocity of the piston decreases, C. 

here is a similar rise of pressure, D, during the discharge of the 
scavenger air. Both scavenger charge and working charge are 
drawn in, E, at a pressure of about 1°0lb. bed square inch below 
that of the atmosphere. The whole work done during these two 
strokes is equivalent to a reduction of 3°54]b. per square inch in 
the mean effective pressure on the working stroke. A reduction 
of this kind has, in reality, to be made on all gas engines, as was 
shown very clearly in Messrs. Brooks and Steward’s trials of an 
‘Otto’ engine. It is not usually made, however, as the cards, as 
ordinarily taken, do not permit of its measurement. I have there- 
fore given the laitested anen-Gover above, as calculated in the 
ordinary way, from the working stroke alone. Making allowance 
for the pumping action, the actual net indicated horse-power is 
18-03, which may be taken as corresponding to the indicated 
horse-power of a steam engine, minus the work done in the feed 
pump. The gas used per indicated horse-power per hour during 
this trial was 18°92 cubic feet, and was practically the same in each 
of the two-hour periods. This, of course, is a first rate result. The 
gas, as will be seen from the analysis below, was of very good 
quality, its heating power being 677 thermal units per cubic foot 
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through meter, or 20,800 thermal units per pound. The engine ran 
throughout the trial without the slightest sign of heating, although 
the amount of jacket water used per indicated horse-power per 
hour was less than that often required by single-acting engines. 
There was, indeed, nothing whatever in the condition of the 


| 


| 


engine at the end of the day—although I have twice had it running | 


for eight hours out of twelve—to suggest that it might not have 
vone on for an unlimited time without heating. The brake horse- 
power was very nearly the same on the two two-hour runs, its 
mean value being 14°94. The mechanical efficiency of the engine 
had, therefore, the mean value—an excellent one —of 85°6 per cent., 


and the gas used per brake horse-power per hour was just under | 


23 6 cubic feet. I ran the engine at about full power for an hour 
driving a dynamo, and the results of this trial are given in Table J., 
column 4, 





It will be seen that they are practically the same as | 


Full power, working stroke 


that the combustion is very slow indeed, and somewhat irregular, 
but the running of the engine was perfectly steady, and the 
consumption of gas only rose to 25-0 cubic feet per indicated horse- 
= per hour. Under these conditions the engine must have 

een running with a charge containing air to gas in the proportion 
of about 18 to 1 by volume. 

‘*T made a number of tests of the effect of sudden variation of 
load, by throwing off and on electrical resistances. In each case J 
measured by a stop watch the time required for 25 revolutions of 
the lay shaft—75 revolutions of the engine—just before and just 
after the change of resistance, and therefore before the engine had 
had time to settle down to a steady speed. [n one set of experi- 
ments the time with the full load on was 22°5 seconds, with nine- 
tenths of that load 21°35 seconds, with dynamo alone 21 seconds, 
and with strap thrown off—engine alone—21'25 seconds, The 
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for the longer trials. The speed and indicated horse-power and 
gas consumption were all very slightly lower than in the brake 


cylinder, so that the governor cut out only one explosion during 
the hour. There were no other misses of any sort. The dynamo 
worked through resistances ad justed to bring up the power to the 
required amount, and I had two 16-candle power lamps in circuit. 
I could not see any trace of unsteadiness in these lamps directly, 
although a slight flicker could just be detected on the wall behind 
them, The current was about 89 amp?res, and the potential about 
85 volts, the ficiency of the dynamo itself being 
obviously low, 

“Table I. gives also, in column 5, the result of a half-hour’s run 
about half-power. The brake was taken off one wheel altogether, 
So that the engine worked with a brake horse-power of 7°72, or just 
) about one-half its former load. The indicated horse-power was 
| 11°45, ‘The gas was throttled so that the full speed—215 revolutions 

per minute—was kept up steadily with no governor misses. 
pair of indicator cards are annexed to this report ; it will be seen 





cial 





trials. The gas was very slightly throttled by « cock close to the | 





difference between the speed at full load and with absolutely no 
load was therefore under 6 per cent. Similar trials, with the 
governor loaded so as to alter the speed a little, gave similar 
results, the heaviest load that could be governed giving 19°85 
seconds, and no load except the dynamo 19°25 seconds, a difference 
of 3 per cent. I think these results are very good indeed. 

‘From a mechanical point of view, the general design and 
arrangement of the engine seems to have been carefully thought 
out, and possesses many good points, The arrangements for work- 
ing the valves are ingenious, but of a type not likely to give trouble 
in actual work. The form of hollow forked bed-plate used, the 
method of connecting it to the cylinder, the arrangement of crank 
shaft, bearings, and pulleys, all seem to me to be thoroughly good. 

‘*2-horse power twin engine.—This engine is of a newtype. It 
is a vertical engine, with two vertical single-acting cylinders, side 
by side, working cranks 180 deg. a The cylinders are each 
5fin. diameter and 10in. stroke. The floor space occupied by it 
was 4ft, by 3ft., and the engine simply stood on the floor, without 
being bolted downin any way, The cycle of this engine is precisely 





similar to that of the 8-horse power, sc that its method of working 
need not be here repeated. As each cylinder gives one explosion 
for every three revolutions, the two cylinders together give one 
explosion for every one and a half revolution, and this odd half 
revolution allows the cranks to be half a revolution—180deg.—apart 
while at the same time the explosions come at equal intervals. 
To attain this result in a twin engine of the two-cycle type, 
arranged with parallel cylinders, the cranks must be together 
instead of opposite. It is hardly necessary for me to point out 
what great advantages are gained in balance by the possibility of 
using the latter instead of the former construction. The principal 
tests which I made of the engine were three in number, each one 
lasting for an hour, and the chief results of these are given in 
Table II. The nominal speed of the engine is 200 revolutions per 
minute ; the first two trials were run a little over, and the last 
somewhat, below that speed. On the first test, the engine drove 
two small dynamos, one from each fly-wheel, one working sixteen 
and the other thirty-two 16-candle-power glow-lamps direct. 
These machines were not sufficient to take up the whole power of 
the engine, so that the governor cut out a few explosions at first. 
The gas was then throttled—simply by the cock in the supply pipe 
from the meter—until the governor ceased to suppress explosions, 
and the engine ran perfectly steadily, without missing. I was 
unable to detect any blinking of the light at all under these con- 
ditions. The indicated horse power was 4°48, and the gas used per 
hour 102 cubic feet—without ignition gas—which gives the consump- 
tion of 22°75 cubic feet per indicated horse-power per hour, an 
extremely low figure for such a small engine, and below the average 
even for larger machines. As I could not tell how much the 
throttling might have affected either the power or the economy of 
the engine, I then substituted one larger dynamo for the two small 
ones, and worked through resistances up to the maximum which 
the engine could drive at its full speed. The revolutions per 
minute were 203, and the indicated horse-power went up to 4°83. 
The gas consumed rose to 115 cubic feet, or 23°8 cubic feet per 
indicated horse-power per hour, I then slightly increased the 
resistance, to as to diminish the speed, and made a third experi- 
ment. The engine ran 192 revolutions per minute, with 4-92 
indicated horse-power, and a gas consumption of 23-9 cubic feet 
per indicated horse-power per hour, or practically the same as on 
the last trial. The mean gas consumption for the three hours, 
running at full speed, and at powers from nine-tenths to full power, 
was 23°5 cubic feet per indicated horse-power per hour, the best 
result—22°75—being obtained, not at full power, but working 
slightly throttled, that is, just under the most probable conditions 
of actual working. There were practically no governor misses 
during these two hours, not more than four or five altogether. 
There were, in addition, a few miss-fires, due to somewhat rapid 
changes of gas pressure and the absence of a reducing valve on the 
main, but the whole number of explosions missed was not much 
more than one-tenth of one per cent. of the whole nominal number 
of explosions, so that they dv not even affect the third figure of 
the indicated horse-power, and may be quite left out of consider- 
ation. The indicated horse-power given above is that calculated 
in the usual way from the working stroke only, so as to compare 
with the results of other trials. As in the 8-horse power trials, I 
took cards from the engire with very light—one-tenth--sprinys, 
having their range limited by a ferrule. Copies of these cards are 
sent with this report, along with copies of the others. They show 
that a very measurable amount of work is done on what may be 
called the two pumping strokes of the engine, sufficient to reduce 
the real effective pressure by over 2]b. per square inch. The 
corresponding indicated horse-power is given in the table. The 
indicators and springs were the same as those used in the 8-horse 
power trials. Cards were taken simultaneously from the two 
cylinders every quarter of an hour, 

‘* Besides these three longer experiments, which were intended 
primarily to test gas consumption and steadiness of running, I] made 
a number of short experiments at full speed, but with very greatly 
diminished resistances, i.c., with a very much smaller number of 
lamps in circuit, but with unchanged potential. In each case a 
perfectly steady light was secured by throttling the gas until the 
engine ran without misses. There is no doubt that itis a most 
important practical advantage of the Griffin type of engine, that it 
can be made to accommodate itself to variations of resistance not 
only without alteration of mean speed, but also without alteration 
in the number of explosions per minute, and, therefore, without 
any alteration of steadiness. In these short experiments | found 
that with one dynamo—the larger of the two smaller ones— 
working 32 sixteen-candle lamps, the indicated horse-power was 
2:76, with the same dynamo and 24 lamps, the mdicated horse- 
power was 2°20, and withthe same dynamoand fifteen lamps, it 
was 195, The speed varied only from 200 to 205 revolutions per 
minute, and the lamps were perfectly steady. There were no 
governor control misses at all, the regulation being entirely by 
throttling. Working throttled at these very low powers, the indi- 
cator cards are naturally somewhat irregular, and it would be 
necessary to take a large number in order to get accurate average 
results, but the figures given are approximately correct. The gas 
consumption was not accurately measured in these short experi- 
ments, but even with only twenty-four lampson—less than half the full 
resistance —it did not appear to exceed 26 to 28 cubic feet per indi- 
cated horse-power per a. which I need hardly point out is most 
economical for a small engine working at half-power As regards 
the most important mechanical details of the engine, I may say, 
in general terms, that they appeared to me to be worked out in 
avery satisfactory manner. The distribution of gas to the two 
cylinders is effected by a single slide valve; there is also only one 
gas valve, and the two exhaust valves are worked by the same cam. 
The slide valve only makes one reciprocation for three revolutions 
of the engine, and its surface speed is therefore kept low, even when 
the engine is running at 200 revolutions per minute. I have 
already mentioned the excellent balance of the engine. It ran 
during the whole of my experiments extremely quietly, although 
it was only standing on the fioor of the shop, and not bolted or 
held down in any way. The gas meter used in the tests of the 
twin and the l-horse power engine was a 50-light meter made 
by Thos. Glover and Co., of Clerkenwell. 1 have a certiticate 
of its accuracy from Mr. Jas. Wilson, of the Gas Meter Testing 
Office, Glasgow. 

TABLE II. 
Eup riments on 2-horse power Twin Engine. 








Ist 2nd 3rd 
Trial. Trial. Trial. 
1. Duration of trial... .. .. .. .. «. «| Lhour| lhour ; lhour 
2. Number of indicator cards taken from each 
GUM a ce aa ak ay le) { 
3. Average initial pressure (above atmosphere) 159°2 
4. y» Mean pressure during working stroke 538°6 
5. », mean pressure during pumping ,, 2°3 
6, Net average mean pressure (= 4 - 5).. 56°3 
7. Revolutions of engine per minute 192-0 
8 Explosions perminute .. .. .. .. 128°0 
9. Indicated H.P. (working stroke card) 4°92 
ee” ae 73 
1l. Gas used per hour (without ignition)... .. 102 115 117°5 
12. Gas used per indicated H.P. (line 9)p. hour 22°75 | 28°80 23°88 


23° 

‘*]-horse power engine.—This engine is practically one-half of 
the twin engine last described, having one single-acting cylinder, 
5zin. diameter by 10in. stroke, arranged vertically. It has one gas 
valve, one slide—24in. stroke—and one exhaust valve. This little 
engine is very simple in construction, occupies very little space, 
starts easily, runs very quietly, and seems in every way a very 
handy machine, while in gas consumption it is really very economical 
for such a small motor. It has just the same power of running 
steadily, throttled without governor misses, that the other two 
engines tested have. In steadiness, of course, it does not by any 
means equal those engines, and the wheel which 1 used for the 
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brake was much too light for the fly-wheel of a sitigle-acting three- | by the molecules of the universe—ceteris paribus--are, as a mean, 


cycle engine. Forits own pu it seems a capital machine, but | 
I had not time to make any such complete tests of it as I made 
with the two larger engines. 

“I append to this report copies of the indicator cards taken from 
each of the engines, and diagrams showing graphically the progress 
of the principal tests made. Iadd alsoan appendix giving analysis 
of the gas used, and containing a somewhat detailed investigation 
of the working of the engines thermo-dynamically, with a ‘Heat 
Account,’ showing the whole available heat of combustion per 
stroke, and the extent to which the experiments enable me to 
account for the expenditure of this quantity of heat.” 

(To be continued.) 








LETTERS TO THE EDITOR. 
(Continued from page 424.) 





ON SOME CONTRADICTIONS AT THE FOUNDATIONS OF KNOW- 
LEDGE.—WHAT IS “TIME?” 


Sir,—In the “ First Principles,” 5th edition, Chap. IL, Mr. 
Herbert Spencer treats of the nature of time. Distinct contra- 
dictions are set forth and admitted in the attempt to define its 
nature, and the analysis ends with the remark, viz. :—It results, 
therefore, that! time is wholly incomprehensible—p. 50. To cite 
only one instance of contradiction, take the following :—‘‘ But while 
on the hypothesis of their objectivity, space and time must be 
classed as things, we find on experiment that to represent them in 
thought as things is impossible.”—p. 47. It would seem then that 
experiment would indirectly show—contrary to the hypothesis of 
objectivity—that space and time were xot things. On p. 48 it is 
said space and time are “unthinkable” as things. These are the sort 
of contradictions encountered, and surely it must appear incon- 
gruous to regard time asa “thing.” Believing, with respect, that 
contradiction can never be inherent to any subject, it becomes a 
perfectly definite scientific task to try to remove it. 

First, I will remark that it certainly does not appear org + 

or 


the same. The consciousness of time is almost synonymous with 
the consciousness of existence or life, and the essential physical 
basis is the same in these parallel cases, viz., motion. 

When Mr. Herbert Spencer speculates on time surviving after 
“everything else has disappeared,” or expresses this opinion con- 
fidently—“‘ First Principles,” page 47—he appears, so to speak, to 
put time on a pedestal outside the universe, or outside the bounds 
of possible explanation. Contending for ‘‘The Relativity of all 
Knowledge,” Mr. Herbert Spencer nevertheless seems to regard 
time as something absolute, independent of everything. It is this 
assumption—plausible, perhaps, to some extent at first sight— 
which makes time inexplicable or “ wholly incomprehensible.” It 
may be observed, too, that Mr. Herbert Spencer considers that 
**the annihilation of matter is unthinkable,” pages 177, 178. Can 
he think, then, of “ everything disappearing,” and, in addition to 
this, frame a view as to what would become of time in this even- 
tuality? We must sureiy take things as they are in order to hope 
to oe time; and under the condition of relativity, all hangs 
together, or is ney oper | connected no doubt in the universe. 
That surely cannot be wholly incomprehensible of which we talk 
every day, viz., time. And if it be impossible to conceive motion 
or the universe annibilated, it appears only natural that the attempt 
at such a supposition would annihilate our principal conceptions, 
including time, which can only be connected with what exists ; and 
certainly the more one reflects the more clear does it become that 
motion, which exists, is necessary for the conception of time. And 
this would be an additional argument for the truth of the modern 
dynamical view of natural phenomena, when movement is universal. 

30, Rue de la Clef, Paris. S. ToLvER PRESTON, 





THE THEORETICALLY LIGHTEST GUNS, 


Sir,—The problem is to find that law of gas pressures in a gun 
which will make its weight a minimum whilst furnishing a specitied 
muzzle energy of shell. This — can be solved in a very 
simple manner by the calculus of variations, and it will be sufficient 
to consider but one metallic tube with the radii Rand rv. Suppose 
the modulus of shearing elasticity to be 0°4 of the tensional 
modulus of steel. Let p be the gas pressure per square unit, 





to class time as a “‘ thing,” because its objectivity is 
observe that heat, or motion, is objective; nevertheless, heat is not 
a ‘‘thing,” but an affection of matter. So I hope to show reasons 
why time is not to be classed as a thing, and so remove the contra- 
diction. There is probably a tendency at first to regard time as 
independent of everything—as a separate entity. Mr. Herbert 
Spencer says :—“ He cannot think of time? as disappearing, even 
if everything else disappeared ”—p. 47. What is the cause of this 
tendency to consider time as independent of everything? I think 
I can point out one cause. In the old science—or before progress 
reached its present pitch—it used to be thought that some 
phenomena in the universe existed which were not movements 
or motions, so that it was supposed that our appreciation or 
consciousness of events was interrupted now and then by 
phenomena which were not motions. So it became impossible to 
connect the idea ‘‘time” to phenomena asa whole—/.e., to one 
conception, moft‘on—and consequently it was supposed that time 
must be independent in itself, and this prejudice—a prejudice 
because unfounded—has doubtless been transmitted to us. But 
modern science shows that all phenomena which act on consciousness 
are phenomena of motion ; so that ore idea becomes applicable to 
phenomena asa whole. The difficulty of attaching time to motion 
asa universal principle, thus no longer exists. Some may urge, how- 
ever, even if this be true, still time may surely be attached to rest. 
But where is there rest? It will be seen on reflection that rest is 
unknown, and under natural conditions, impossible. We might, 
perhaps, assume in conception—very questionable, however—a 
single mass or molecule at rest, and say we can attach time to that. 
It can be conceived to be a certain time at rest. Possibly ; but 
how do we attach such a conception to it? We form an idea of 
time only by imagining other masses or molecules—including those 
of our own bodies—in motion, to which we refer the time, or 
measure it. The conception is utterly impossible without this. 
It is beyond question that ideas are co-related with motion—matter 
in motion—or ideas, whatever their nature, are known at least to 
have a physical side.* This is an accepted fact. Try to form an 
idea of timein the imaginary case of an entire universe absolutely 
at rest—and deductively without ideas—and ourselves non-existent. 
It may appear possible at first, but the more you try and the more 
you think, the more difficult does it become, until at last the con- 
ception becomes utterly impossible.* Such is my experience. We 
can think of time if we have motion anywhere to refer it to; but 
try to think of time with no change at all, no standard to 
measure how much time, no living thing, whose consciousness— 
involving motion—is a means of reference or a basis for the con- 
ception of time; and we become convinced that we are attempting 
impossibilities. I think all will find this by reflection. It may go 
against preconceived ideas and the antiquated “static” notions at 
first. But there is evidently in such a case—spuriously imagined, 
no doubt—not a shred of a physical basis to which we can attach 
such a conception as time. 

If we existed alone—a mere chimerical supposition for the 
sake of argument—we should be conscious of the motion in our 
own bodies—which would give an idea of time—the pulsations 
of the blood, the respiration, &c. But if we sup; ourselves 
non-existent, and also motion non-existent, all basis on which to 
ground a conception of time vanishes. Time is unquestionably the 
idea we attach to something accomplished somewhere, even if it 
only be on the clock. Time is the inseparable idea we attach to 
motion, to a state of change, a state of passage, to ‘‘events,” which 
are all fundamentally motions. Timé represents the more or less 
vague or undefined consciousness of motion in general. It is 
vague when the motions are not separated by us in our conscious- 
hess; more defined when the motions are separately visualised—as 
in the motion of clock bands, for example. We have no idea of 
time without motion ; it is simply part of our conception of motion, 
or a necessary part of it. 

‘*Memory ” is, no doubt, an element in the appreciation of time. 
What is memory? It may be difficult to define it precisely ; but 
no doubt this may be done in general terms. It is certainly a 
brain movement, a molecular movement in the brain. In watching 
the passage of a moving object, we are conscious by memory of 
the different points passed successively through. Without 
memory, we should not be conscious the body was moving, 
excepting in particular cases. Memory may, then, be regarded 
as a moving link—in the brain—which connects the rear part of 
the path of a moving object with the fore part of the path. It is 
a parallel brain movement which accompanies the moving object. 
It is comparable to a visual impression retained on the retina of a 
luminous object, whereby we are conscious of its path, and con- 
scious of time. A mental image is retained on the brain in the 
case of memory ; and this contributes to give the idea of time con- 
nected with motion. 

A clock is simply a moving body. If the velocity of the hand be 
uniform, it represents a measure of external change accomplished. 
By equal distances traversed by the hand, the distance traversed 





1In the original it is—“‘It results therefore that space and time are 
wholly incomprehensible.” As I am dealing only with time, I have 
taken the liberty to omit the word space, which does not alter the sense. 


2 Space is included or implied in this remark in the “ First Principles.” 


% The objective physical basis of time is motion, and this motion— 
involving necessarily ‘‘ events "—acting on consciousness, produces the 
phenomenon called “time” in its complete form. Consciousness is not 
affected without motion. 

4 Such a universe in absolute rest is no doubt itself utterly impossible ; 
and hence doubtless a cause for the insuperable difficulty of conceiving 
time in connection with it—i.c., without a definite physical basis for 
such a conception. We must take the universe as itis, in order to explain 


d to be variable along the interior of the gun. The abscissx 
shall be measured along the longitudinal axis, their origin being at 
the bottom of the shell; the abscissa « = /, corresponding with the 
muzzle point, 8 is the strain of the steel. Lamé’s theory gives the 


formula, 
(Ry = _485+3p 
=e= = 
r 458-5 P 
The corresponding metallic cross area of the tube is 
3°14 (R? — 7?) = 31477 (a - 1), 
and the cubic content for the length d x is 
3°14 727 (a -— l)dax. 
Hence for the whole length / of the way in the gun, described by 
the bottom of the shell, the metallic volume will be 
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which shall be made a minimum, whilst at the same time the 
energy shall be a given quantity, viz., 


t 
3°14 | pdx=C=constant ... . (2) 
Jo 
The rule now is to multiply equation (2) by an invariable factor J, 
and to deduct it from (1); whereupon, since Cf is also a constant 
quantity, the expression 
- fr] d & 


1 ‘ 
2. x2 oP 
3141 ! Las - dp 
must be made a minimum. This minimum will be obtained by 
varying p, and the variation 


8p 
dpl4s - dp - Fp] 
must be put equal to zero. We obtain 
(48 - 5 pp sai 

Since f and S in this equation are constant quantities, also p is a 
constant value. 

The gas pressure of the theoretically lightest gun must be uni- 
form throughout. Hence 
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or, as 314 /?/ is the volume V described by the bottom of the 
shell during its motion in the gun, the pressure is 
re 
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and the minimum volume of the metal of the gun for the 

length / is 
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In order to obtain the volume of the steel of the whole gun for 

the length L, the value (4) must be multiplied by “. and the 


volume of the trunnions, of the breech screw, as well as a slight 
increase due to the powder chamber, must be added. 

It is not difficult to show that the law of uniform pressure p also 
holds good for a built-up gun. Moreover, the condition for a 
minimum weight of the gun makes the gun carriage as light as 
possible, because its dimensions are determined by the maximum 
total pressure 3°14 7? p, for which the minimum equals 

Cc 


es |) 


Theory, therefore, endorses the following principles, which, 
according to ‘‘The Treatise on the Manufacture of Guns of 1886,” 
are the leading ones in the British as well as in other services :— 
(1) To make the guns as long as possible, since the ruling pressure 
decreases if the length of the gun increases. (2) To use the 
slowest burning powder obtainable or possible in consideration of 
the length of the gun. I can state that more than twenty-five 
years ago I defended these very principles. 

In order to obtain as nearly as possible the theoretically uniform 


pressure : = p, the powder charge should be brought into such a 
form that its burning surface—as nearly as can be—increases as the 
time of motion of the projectile in the gun. It is not a correct 
view that the aim towards uniform, hence low, gas-pressures leads 
to weak guns. On the contrary, it leads to strong guns; and the 
total weight of gun and carriage, and not only the weight of the 
gun alone, must be made a minimum for the energy specified. 

The second consideration is the quality of the steel used. From 
calculations made on the basis of the German 8°8 cm. field gun, it 
would seem that the maximum strain there used is about 15 tons 
per square inch, whilst the strains of the inner tube, where not 
covered by the jacket, are calculated very much lower. On the 
contrary, the new British 3in. fieldpiece has a maximum tension of 
10 tons in the chamber, but considerably higher steel strains at the 
part of the A tube not protected at the end of the jacket. 

These are the results of my calculations; and since at present 
Governments observe a certain secrecy about the gas pressure in 
their guns, these results are given for what they are worth. I shall 
be happy to be better informed if in error. 

Considering the variations of moduli and the difficulty of exact 
shrinkage, it seems that the interior tube, where not covered by 
the jacket, could bear a greater strain than its part inside of it, and 
that the British practice is the more rational one of the two. 





time. For my letter in reference to “Space,” see Natuie; January 5th. 


It is due to this construction, and to the low  epot wder in 
use, that the 3in. fieldpiece weighs only 8001b, fora muzzle energy 








of 252 foot-tons of the shell; whereas the German and the French 
field guns—of earlier design—are over one-third heavier per foot- 
ton of energy. : 

In order to show what the theoretical minimum weight would be 
of a 3in. fieldpiece, without jacket, but of equal lengths and energy 
of the British gun, let formula 4 be applied for a maximum steei- 
strain of 12°5 tons per square inch = 1800 tons per square foot, 
There is / = 6ft., L= 7‘7ft., the muzzle energy of the shell is 
252 foot-tons. Hence for the shell of 12°5 1b. and the powder charge 
of 41b. together, 


125 + 4 | 959 = 280 foot-tons. 


12° 
Further, V = 0°295 cubic feet, and there is:— 
ror "295 eo ett Bee 
6 Tr 1800- 0-205 = 1'18 cubic feet. 
é 280 


With 50lb. for breech-screw, trunnions, Xc., the piece would 
weigh 628 lb, The theoretically most favourable gas pressure : 


r 
would be 6°6 tons against about 9 tons, calculated from the data 
given in the ‘Treatise on the Manufacture of Guns,” and the 
destructive effect on the carriage would be reduced by more than 
one-fourth of its present value. 

As an example of a gun with one jacket, the din. B.L. gun, 
Mark II., weighing 38 cwt., may be taken. If for the same muzzle 
energy of the shell (501b.), plus one-third of the weight of the 
powder charge (16 1b.), equal to 1208 foot-tons, for the same lengths 
( = 9ft. and L = 11 62ft., the gas-pressure were uniformly 7 tons 

r square inch of area, the gun for the strain per square inch of 

2°5 tons, outside diameter, 9°2in., would have the weight of 
18‘l ewt. Again: Strain per square inch, 10°0 tons; outside dia- 
meter, 10°Oin.; weight of the gun, 22 6cwt. The gun carriage would 
also become lighter. 

The examples given prove that the leading principles in the 
design of ordnance are correct in this country, The minor diffi- 
culties no doubt will soon be overcome likewise. It has been stated 
that at present the great question is one of gunpowder. No doubt 
it is the foremost problem to get at the most favourable shape and 
interior construction of the powder-charge, so as to arrive as nearly 
as possible at the theoretically best: the uniform pressure in the 
gun. But at the same time it will be desirable, especially for the 
heavier natures, to obtain steel of such uniformity and ductility 
that strains of, say, 15 tons per square inch can be used for the 
built-up parts without danger of explosions. For theory shows 
that the guns become lighter in a higher ratio if the admissible 
strain of the material is very much greater than the gas pressure. 

Anerley, April 28th. Cuas, B. BenpER, Civil Engineer, 
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The Cascade tunnel.—The great tunnel for the Northern Pacific 
Railroad through the Cascade range at Stampede Pass, in Wash- 
ington Territory, has been cut through, the headings having met 
May 3rd. It is expected to be ready for traffic by June Ist, after 
which the present switchback, or series of inclined planes, over the 
mountains will be abandoned. The tunnel is about 9850ft. long, 
20°5ft. high, and 16ft. wide, being for a single track. Work was 
commenced in April, 1886, and the materia! and machinery had to 
be hauled 90 miles in wagons over rough country without roads, 
The east and west approaches aggregated about 30,000 cubic yards 
of solid rock. The tunnelling plant consisted of Ingersoll drills and 
Ingersoll and Clayton air compressors, all of the most approved 
are. Water power was utilised for driving the electric light plant. 

rack-laying througl the tunnel was completed May 6th. The 
location is about three hours’ ride east from Tacoma, Washington 
Territory. For working freight trains over the switchback line 
specially designed locomotives of the ‘‘decapod ” type —ten driving 
wheels and a two-wheeled leading truck—were used ; these engines 
were probably the largest and heaviest ever built, being heavier 
than the decapod built for the Dom Pedro Segundo Railroad, in 
Brazil. The contractor for the tunnel was Nelson Bennett, who 
has bad several large contracts for construction on the Northern 
Pacific. He has now a contract for a line in Washington Territory 
on which there are two long tunuels. The contract price for the 
Cascade tunnel was about 2,000,000 dols., and the contractor is 
said to have had a wager of 100,000dols. that he would complete 
the work this month. 

A gas locomotive.—The Brooklyn Annex-street Railway Company, 
of Brooklyn, N.Y., has been experimenting with an improved 
engine, on the Connelly system, with a view to adopting this motor 
for its lines, The machine isa combined engine and car, the former 
occupying the place of the forward platform. The car resembles 
the ordinary four-wheeled street car. The gas is obtained by an 
admixture of naphtha and air, in the proportion of 1:11; the gas 
is formed by passing air into a naphtha tank, and it is then com- 
pressed before being admitted to the engine cylinder, where it is 
exploded by an electric spark from a small dynamo. The engine 
shaft drives the car axle by link belting. It is estimated that the 
amount of naphtha used is about 7 of a gallon per hour, The 
results of the experiments were very satisfactory. The company 
which manufactures these motors will guarantee them to make a 
speed of twelve miles an hour on level roads or on grades of less 
thaa 1 per cent., to ascend grades of 4 per cent. when heavily 
loaded, «nd to consume not more than one gallon of naphtha when 
in operation, An engine on this system was operated at Coney 
Island, N.Y., about a year ago, but the new engine is of an 
improved type and its machinery makes less noise and vibration. 

The vestibule patents.—The suit of the Pullman Palace Car Com- 
pany to restrain the Wagner Palace Car Company from building 
and operating vestibuled cars—i.e., cars having a vestibuled con- 
nection from one to the other across the platforms— has been 
decided technically in favour of the Pullman Company, but it 
practically recognises the right of the Wagner Company to build 
vestibule cars, provided it does not adopt certain devices adopted 
by the Pullman Company, to press the ends of the vestibules 
together when cars are connected. The New York Central Rail- 
road Company, which uses the Wagner cars, will make the neces- 
sary alterations in accordance with the decision of the court, but 
the alterations will not affect the appearance or efficiency of the 
vestibules, as there are numerous other devices for accomplishing 
the same end. 

A trro-feet gauge vailroad.—The parties interested in a railroad 
ae for Honduras, who were mentioned some time ago as 
iaving inspected a 2ft. gauge road in Maine for the purpose of con- 
sidering its advantages, have definitely decided to adopt this 
gauge. The line will be about 110 miles long, and work is to be 
commenced very shortly, contracts having been let. The lines of 
this gauge in Maine have proved very satisfactory in operation and 
financially. 

The Meiggs Elevated Railroad.—The street railroad Committee 
of the Massachusetts State Legislature has reported in favour of 
extending the Meiggs charter for two years and of striking out 
the requirement that one mile of road must be built and operated 
in Cambridge before the company can apply for a location in 
Boston. The Committee inspected the rile and equipment of the 
experimental line at Cambridge. Capt. Meiggs has encountered 
steady and violent opposition ever since he applied for a charter, 
but he stuck to his a and has held his own so far, although 
he has not been able to build the line he desires. It is hoped 
now that the Legislature will act on the recommendation of its 
committee, and that the line will be built. 

A reel for steel tapes.—A brass reel for steel tapes has been 
brought out, in which the outer part revolves on the centre portion 
which is held by the hand, being provided with holes for the 
fingers. It is claimed that cases are not fit for steel tapes, as 
if put away damp they will rust if left for afew days, even if 
nickel plated, The reel, however, allows such a free passage for the 
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air to circulate that the tape will dry on the reel, even if very wet, 
with very Jittle rust on plain — and none at all on plated tapes. 

The United States Navy.—The unarmoured gunboat York- 
town and the dynamite cruiser Vesuvius have been launched 
recently, and work will be continued on them. The latter will 
have three dynamite guns. The Navy Department will have a 
submarine torpedo boat built, but the type has not yet been decided 
upon. Messrs. Cramp and Sons have made an offer to build a 
Nordenfelt submarine boat for 175,000 dols., and a boat on the 
Holland system for 135,000 dols. The Pneumatic Gun Carriage 
and Powder Company has been awarded the contract for fitting the 
United States monitor Terror with a pneumatic plant for working 
the guns and turrets, steering gear, and refrigerating machinery. 
The contract price is 228,750 dols, 

Canadian Pacific Raitroad.—The report read at the annual 
meeting at Montreal, May 9th, showed that the company controls 
4960 miles of road, and has a total rolling stock, including engines 
and cars, of 17,500, It is said that the company will extend its 
line between Toronto and St. Thomas to Detroit, Mich., to connect 
with the Wabash system, which is to be reorganised. 

The Johnson Steel Street Rail Company, which manufactures rails, 
ke., for street railroads, has started a new steel rail mill at Moxham, 
and the first rails were turned out on May 7th. The plant is very 
complete, and of the most modern type; it cost about 500,000 dols., 
the rolling mill machinery alone costing 50,000 dols. ‘The company 
makes a specialit of the Johnson patent rails. 

New Croton aqueduct.—Of late there has been much talk of the 
failure of some of the contractors to conform to the requirements 
of the contracts and specifications, and bad work was also brought 
to light. At the meeting of the aqueduct commissioners on May 
9th, chief engineer Church presented a report dealing with this 
matter. The work on the fifteen sections has been divided among 
six contracting firms, and it is the firm that has the largest amount 
of the work that is discovered to have been putting in bad con- 
struction. The trouble began in October last, when it was found 
that there was an organised attempt to construct the rubble 
backing in an imperfect manner, and work was continually being 
condemned and torn down. As the orders of the chief engineer 
were disregarded the matter was reported to the commissioners, 
and about 20 000 dols. was held back from the estimates of two 
sections for December and January ; on subsequent developments 
other estimates were withheld, and the city has now withheld a 
total of 1,041,614°41 dols., which will fully protect it from loss in 
renewing the work. On section two about 550 holes were cut in 
the brick and rubble masonry and about 80 per cent. of these 
showed bad work; the contractors have signed an agreement to 
make the work good on this section at their own expense. Very 
littie bad work has been done on the other contracts. As the 
masonry work has been pushed day and night it has been difficult 
to stop bad work, especially as a number of the inspectors proved 
to be dishonest or incompetent, twenty-six having been discharged 
since November 16th, 1587. Very rigid inspections and constant 
supervision will now be exercised, and all bad work will have to be 
made good. No final estimates have been made on the fifteen 
sections, and before any of them are made the entire work will be 
subjected to a thorough inspection. 

The South Penusylvania Railroad.—At a recent meeting of the 
original syndicate the important step was taken of adopting the 
Carnegie plan of reorganisation, The members present represented 
12,300,000 dols. of the 15,000,000 dols. old stock. It is estimated 
that it will cost 13,000,000 dols. to complete the line, and to raise 
this bonds for 10,000,000dols. will be issued and a 20 per cent. 
assessment levied on the old 15,000,000 dols., which will be 
represented by an issue of preferred stock for that amount; 
7,000,000 dols. of common stock will also be issued to take up 
obligations for advances made in the early history of the enter- 
prise. When the New York, West Shore, and Buffalo Railroad 
was built, paralleling the New York Central and Hudson River 
Railroad, the Vanderbilts, who control the latter system, believing 
that the pe ge Railroad interest were behind the scheme, 
started to parallel the latter’s lines by building the South Penn- 
sylvania. The West Shore, however, could not hold its own, and 
in 1885 it was acquired by the New York Central, one of the biggest 
of modern railroad deals; one of the terms of the deal was that 
the South Pennsylvania scheme should be abandoned and the con- 
trol of the stock of the new company pes to the Pennsylvania 
Railroad Company. This was vigorously opposed by the minority 
of the stockholders, under a law of the State of Pennsylvania pro- 
hibiting a railroad company from buying control of a parallel line. 
The matter was taken to the courts, where it has been hotly con- 
tested. Now it is determined to revive the scheme, and the 
reorganisation is the first step towards building the line. The con- 
struction of the South Ponnashventa was notable from an engineering 
point of view for the very thorough and very systematic way in 
which the work was carried out. It was in charge of highly effi- 
cient men, and the organisation of the engineer corps, and the 
rules and regulations guiding the same, made it a model of good 
practice, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


PRODUCTION at the finished ironworks this week is lower than for 
some weeks past, in consequence of the holidays, which have been 
the occasion of the closing of nearly all the works for the first two 
days of the week, and in many cases for the first three days, while 
in some instances the whole week will be an idle one. The works 
which resumed on Tuesday and Wednesday night were mainly the 
sheet works, where orders are in hand requiring quick delivery. 
It is a sign of the times that though buyers will only give out small 
orders, yet they are still very anxious for prompt execution. 

The demand for rolled iron generally is sufficient to have pre- 
vented makers from desiring ve 4 prolongation of the holidays in 
cases other than those in which repairs to the plant had to be 
carried out. Again, with the prospect of a continuance of the 
present close weather, makers desire that their workers should not 
long remain away from the forges, lest stocks of puddled bars 
should fall below a convenient quantity, and delay at the mills 
ensue, 

The attendance on ’Change in Birmingham to-day—Thursday— 
was somewhat of a holiday description. But there was a slightly 
better tone about the market, and a rather more hopeful feeling 
regarding prospects. This was induced mainly by the stronger 
tone which appears in the pig iron market. Sellers of imported 
pigs are declining to accept large orders at the present minimum 
rates. They declare that makers decline to sacrifice their valuable 
mineral properties with rates for pig iron the same as now, and 
that they prefer to lessen their output at the furnaces, Salesmen 
will therefore only book small orders unless they can get their 
own price, and the general position which they occupied this after- 
noon may be described as standing off the market. 

Buyers of pig iron are on their part wishful to place new orders 
at the lower terms now ruling, and to take deliveries under them 
rather than to accept deliveries of contracts entered into when 
prices were higher. ‘This state of things is induced by the lower 
prices of finished iron, Northampton pigs were to-day about 36s. 
to 36s. 6d., delivered to works, while good Derbyshires were 
37s. 6d., and some best sorts 38s. 6d. Lincolnshires remained at 
about 39s. to 40s. Hematites were steady at 52s, 6d. to 53s. 6d. 
for West Coast forge qualities, 

New sales of Staffordshire pigs were not this afternoon of much 
account, but makers report deliveries steadily going away from the 
furnaces, and there is no accumulation of stocks. Common pigs 
remained at 30s. nominal, while part mines are 37s. 6d. to 40s. 

Some sheet makers report themselves with four months’ work in 
hand ; but ethers are not so well placed, and it is clear that supply 





is overrunning demand, The galvanisers are rather less active 
than a while ago, and orders which they are giving out to the 
black sheet makers consequently suffer. Production in this depart- 
ment has been enormously increased of late, but there are indica- 
tions of still further enlargement of the make. 

In addition to the firm of Wolverhampton galvanisers who were 
last week mentioned as intending to lay down more black sheet 
mills, anothor older established firm in the same town is this week 
mentioned as being in negotiation for a second black sheet works 
to those already possessed, and which if acquired would increase 
their present number of sheet mills by five or six, making the 
aggregate twelve. 

Prices of galvanising singles are about £6 this week, with 
doubles £6 2s. 6d. to £6 5s., and lattens £7 to £7 5s, Soft bucket- 
making iron of about 27 gaugeis £7 5s. to £7 10s. per ton with a brisk 
demand. Galvanised corrugated sheets remain at £11 upwards for 
24 gauge delivered Liverpool. Best, thin, sheets for working up 
and stamping purposes, for which there is a good demand, are 
selling at £9 to £10 per ton and superior brands £11 to £12. 

Strip prices are easier in sympathy with common bars and 
hoops. Gas tube strip of narrow sizes may be had at £4 17s. 6d. 
upwards, and good nail strip, £5 5s, easy. Steel nail strip is 
quoted £6 10s. to £6 15s., with a rather slow sale. Consumers 
declave that they cannot get an advance of more than 10s. per ton 
on steel cut nails overiron. But there is an advantage in the use 
of steel strip in the much less waste which is incurred. 

The famine in gas coke which has been prevalent for some time 
past all over the country has induced the Birmingham Gas Com- 
mittee to raise the price of coke by 1s. 6d. per ton—a step which 
has aroused considerable indignation amongst local consumers. 
The price now becomes 10s, at the works. 

The extensive new works at Oldbury of the Aluminium Company, 
which I described early this year, will shortly be put to work upon 
the Castner process for the production of alumininm, Mr. Castner’s 
invention, it may be remembered, relates to the manufacture of 
sodium, which is used with chloride of aluminium to produce the 
metal. Whereas, the market price of sodium is 6s. per lb., Mr. 
Castner’s price lists offer it at 2s. to 2s, 6d. 

A branch of the machinery trades of Wolverhampton which is 
extending is the manufacture of mechanism for the production 
of trunks, bonnet-boxes, and coal-vases. The japanners are show- 
ing considerable appreciation of this displacement of manual labour, 
which, in fact, gives them many advantages in the direction of 
economy. 

Iron hurdle makers are well employed, the finer weather having 
given considerable stimulus to their industry. There is a good 
demand, too, for fencing wire. The makers of galvanised roofing 
have a yood deal of forward work in hand, but they complain of 
the severity of competition and the consequent lowness of current 
quotations, Engineers and machinists are fairly employed, but 
the orders in hand are mostly for early execution. 

The Birmingham manufacturers are resolved not to remain un- 
represented at the great Paris Exhibition of next year. A meet- 
ing has been held at the Council House, and a committee has been 
appointed to assist in the supervision and arrangement of local 
exhibits. The meeting also passed a resolution asking for the 
establishment of a Government Commission with the same objects. 

The Midland Electric Lighting and Power Company has decided 
to introduce further improvements into its system of lighting 
Leamington. The firm is now engaged upon the erection of a 
storage battery through which it will supply its customers, 

Another fatal steam tramway accident has occurred, under pain- 
ful circumstances, at Moseley, Birmingham. Mr. Dickenson, the 
locomotive superintendent of the line, took Mr. Warburton, of 
Manchester, and another gentleman, to ride with him on the front 
platform of the car, the entrance to which is invariably barred to 
the public. To get off from this position without going through 
the car it was necessary to climb over a locked iron gate nearly 3ft. 
high, and then spring clear of the body of the car. Mr. Dicken- 
son attempted this feat while the car was in motion, and succeeded 
init. Mr. Warburton failed, and was killed. The coroner’s jury 
passed a severe censure upon Mr. Dickenson for his conduct in the 
matter. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 


Manchester, — Business during Whit week in this immediate 
district is as usual so completely thrown out of its ordinary course 
by the holidays that it is difficult to form any reliable estimate 
as to the actual condition of trade. Engineering and iron works 
are as a rule closed for the greater portion of the week and at 
the collieries the stoppages extend over a still longer period, 
whilst with the exception of little more than a nominal ‘Change 
meeting at Manchester on Tuesday, market operations are practi- 
cally suspended for the week. So far as there is any opportunity 
of judging of the state of trade the general tone continues very 
despondent and the persistent downward movement in .warrants 
at Glasgow, which have touched a lower price even than last week, 
has of necessity still a most depressing effect. A discouraging 
feature is the fact that the undoubted improvement in most iron 
using branches of industry fails to give any corresponding strength 
to prices, and this tends to a somewhat hopeless outlook for the 
immediate future, Supplies of all descriptions of iron are plentiful 
and in excess of requirements, even with the increased activity 
that has recently come over most branches of industry, and there 
seems little prospect of the wants of consumers overtaking the 
means of production, which of course signifies a continuance of 
excessively low prices. Merchants and dealers have evidently no 
faith in any immediate recovery in prices, as they are prepared to 
operate at figures even considerably under those that makers are 
at present disposed to accept, and although current quoted rates 
remain nominally steady, there is a good deal of underselling going 
on to secure business. 

The Manchester iron market on Tuesday was only very thinly 
attended, and there was almost an entire absence of inquiries of 
any moment. In the absence of anything doing to really test 
prices, quotations were little more than nominal, but so far as pig 
iron is concerned, makers for the most part are tolerably firm in 
holding to late rates, and do not openly quote anything under 
their list prices. In Lancashire pig iron, of which, however, there 
is now only a very limited output, that is going chiefly into the 
hands of a few regular customers who have special contracts, 
quotations for the very small quantity which local makers have to 
offer remain at about 39s. 6d. to 40s., less 24, for forge and 
foundry, whilst 41s. 6d., less 24, is still quoted for Derbyshire 
foundry delivered equal to Manchester, but at the above figures 
these brands are quite out of the market. What little business 
there is doing in this district brands is confined chiefly to Lincoln- 
shire, in which occasional transactions are reported at about 
36s, 6d. to 37s., less 24, for forge and foundry delivered equal to 
Manchester. In outside brands, quotations, as far as makers’ iron 
is concerned, remain fairly steady at late rates. Good foundry 
Middlesbrough is not quoted under about 40s. 4d. net cash, de- 
livered equal to Manchester; and the leading Scotch makers hold 
eer | firmly to their late quoted rates, There are, however] 

iddlesbrough g.m.b.’s at 6d. to 1s. under makers’ prices; and 
Scotch iron is also offered by merchants at considerably under 
what the makers are quoting. 

In hematites business continues extremely slow, and there is 
little or no buying of any weight going on at all; on occasional 
sales of small parcels for engineers’ use about 52s. to 52s, 6d., less 
24, is being got for good foundry qualities delivered in this district ; 
but where there are orders in anything like quantity to give out, 
sellers are prepared to come Is, to 1s, 6d. below these figures. 

In the manufactured iron trade, business also continues generally 
slow, the only exception being that in plates there is a moderately 
good trade doing, and for North-Country qualities delivered in this 
district over the next three months about £5 6s, 8d, per ton is 





being got. Bar iron, however, continues weak, and although in a 
few exceptional cases makers are still holding to £0 as their mini- 
mum quoted price for delivery in the Manchester district, the 
average current rates are not more than £4 17s. 6d., and even this 
price is not at all readily obtainable; hoops remain at £5 5s., with 
sheets to be got at about £6 7s. 6d. to £6 10s. per ton delivered. 

Steel plate makers report orders coming forward only very 
slowly, and they are finding it necessary to come down still further 
in their prices. Good qualities suitable for boiler-making purposes 
are not now quoted above £7 12s. 6d. per ton delivered in this 
district, and to secure actual orders 2s, 6d. under this figure would ~ 
be taken. 

With regard to the engineering branches of industry, there is no 
change of any material importance to report. Most branches are 
kept fairly well engaged, and there is no actual scarcity of work, 
but the keenness of competition to secure orders stirring in the 
market still keeps prices down at an excessively low and unre- 
munerative point. 

What will unquestionably be the leading exhibit from this coun- 
try in machine tools for general engineering work, at the forth- 
coming Melbourne Exhibition, will sent from this district by 
Messrs. Hulse and Co., of the Ordsal Works, Salford. Mr. Hulse 
is specially interested in the Antipodes, in the fact that his eldest 
son, who is a trained engineer, has long been resident in Austra- 
lasia; and the firm, who will occupy a space of something like 
2000 square feet in the Exhibition, are sending out a set of machine 
tools of almost universal application, selected to meet the require- 
ments of developing colonial industries. Their exhibit will embrace 
nearly twenty varieties of speciaily-designed engineers’ tools, which 
I had an opportunity of inspecting at their works previous to ship- 
ment this week for Melbourne. In the limited space of my 
“Notes” I cannot attempt any detailed description, and 
must content myself with little more than a simple enume- 
ration of the principal tools. These include: Self-acting, 
sliding, surfacing, and screw-cutting lathes, containing all the 
most recent improvements introduced by the firm; Hulse’s 
patent sliding, surfacing, and screw-cutting gap lathes; hand- 
turning lathes; hollow spindle turning and screwing lathe, with 
capstan rest, specially designed for turning and screwing a great 
variety of studs, parallel and taper pins, screws, &c., from the 
long bar, and thus saving the time and expense of cutting to 
required lengths and centreing; self-acting planing machine, to 
plane 9ft. long by 3ft. wide and 2ft. 6in. high; self-acting shaping 
machine ; self-acting slotting machine; patent vertical drilling and 
boring machine, to admit work up to 36in, diameter; patent radial 
drilling and boring machine of two types and sizes; universal 
cutter grinding machine for grinding milling cutters, parallel and 
taper refiners, taps, &c., and adapted also for general grinding 
purposes; self-acting horizontal milling machine; patent self- 
acting vertical milling and drilling machine, to admit up to 
36in. diameter ; self-acting wheel cutting and dividing machine 
for cutting spur, bevel, or worm wheels up to 4ft. Gin. 
diameter; improved portable screwing apparatuses for tubes, 
ranging from jin. up to 4in. diameter; improved bolt screwing and 
nut tapping machine, to screw bolts and tap nuts from }in. to 1tin.; 
improved punching and shearing machine, capable of punching 
lin. holes through 4in. plates, and arranged to be operated either 
by hand or belt power ; steam hammers, and numerous workshop 
appliances, comprising swivel tool holders for lathes, ordinary and 
twisted drills, milling and wheel teeth cutters in great variety, 
screwing tackle, surface plates, straight edges, spirit levels, &c. 
I may add that Mr. Hulse’s eldest son, who is now in Melbourne, 
and who will be joined by Mr. Adams, who is being sent over direct 
from the works in Salford, will have charge of the exhibits, and 
represent the firm in Australia during the continuance of the 
Exhibition. 

In the coal trade practically the whole of the pits in this district 
have been closed from about Wednesday, owing to the holidays, 
and at most of them full operations will not be resumed until 
Tuesday or Wednesday next, whilst in some cases the stoppages 
are extending over a still longer period. Up to the holidays best 
house fire coals have continued in good request, prices for these 
being steady at about 9s. per ton at the pit mouth. Second and 
lower qualities, however, have very materially felt the slackening 
off to ordinary summer requirements, and are not more than steady 
at 7s. per ton for seconds, and 5s. 6d. to 5s, 9d. for common house 
fire coals. Steam and forge coals are generally in fair request, and 
although there is some little giving way here and there to clear 
away quantities, pit mouth quotations do not average under about 
5s. to 5s. 3d. per ton; whilst for good steam coal delivered at the 
ports on the Mersey, colliery proprietors experience no difficulty in 
obtaining about 6s. 9d. to 7s. per ton. Engine classes of fuel meet 
with a good sale, so far as the better qualities are concerned, and 
it is only the very poor sorts of slack that are at alla drug. At the 
pit mouth burgy averages 4s. 3d. to 4s. 9d. per ton, with slack 
ranging from 2s, 6d, for the common sorts up to 3s, 6d. and 3s, 9d. 
per ton at the pit for the best qualities. 

Barrow.—The Whitsuntide holidays have interfered very much 
with business, and the quiet tone which has of late shown itself in 
the hematite pig iron trade is if anything more apparent. It is 
noteworthy that the demand for Bessemer is more active than that 
for ordinary hematite pig iron, because steel makers are using such 
large parcels. The consumption on this account is likely to be 
fully maintained throughout the year, so that the chief feature of 
the present demand for pig iron is likely to be maintained ; but the 
fact remains, that the output of pig iron has been too large for some 
time, as a consequence of which stocks have accumulated to a 
large extent, and these are now being pushed on to the market to 
the detriment of makers, and with the effect of keeping down 
prices. Late rates are still quoted, Bessemer Nos. 1, 2, and 3, are 
quoted in mixed parcels at 42s. 6d. per ton, net f.o.b., and 41s. 6d. 
for No. 3 forge and foundry iron. In the steel trade there isa 
good business doing, and the demand from all quarters is brisk for 
rails, plates, angles, billets, bars, and general merchant qualities, 
There is a steady demand for rails, and makers are busy, and have 
in hand plenty of work for some months to come. Prices are 
unchanged on the week, and heavy sections are still quoted at 
£3 17s. perton. Large contracts have lately been placed; others 
are offering for ship-plates and angles. There is every probability 
of increased activity in shipbuilding and engineering after the 
Whitsuntide holidays. Efforts are being made to bring into opera- 
tion some of the small works at Barrow which have been doing 
nothing for some time past, and in addition to the new industries 
which have lately been announced, it is probable ina few weeks I 
shall be able toannounce the fact that other industries of a more 
or less important character will be commenced at Barrow. The 
prospects of the town at the present moment are certainly more 
cheerful than for a considerable time past. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THIs has been almost a week of holiday making. The glorious 
weather of Whit Monday, coupled with the fact that Sheffield was 
once more offered travelling facilities usually given at this season, 
caused much satisfaction. Though the Midland Company still 
refused to run excursions, the Manchester, Sheffield, om Lincoln- 
shire Railway Company felt itself at liberty todoso, and did aremark- 
ably heavy business, while its ordinary bookings were also far in 
excess of what was done at the corresponding period of previous 
years. The small-pox epidemic, which has now come to an end, 

as lasted exactly fourteen months. The report of the local 
government inspector, which is expected to contain some stinging 
comments on local management, is eagerly waited for, though I 
have excellent reason for believing that it will not be issued before 
tember. 
eavy orders for quick-firing guns are believed to have been 
placed with Sir William Armstrong, Mitchell, and Co., of Elswick, 
for the armament of the larger ships of the navy. No such favours 





434 


THE ENGINEER. 


May 25, 1888, 





—~ 





have come this way. It is understood that the guns now ordered 
in the North are to fire shells weighing 361b. The projectiles, 
which can be tired at a rapid rate—some dozen rounds per minute 
and ata high velocity—are stated to be capable of penetrating 
steel plates of 3in. or din. in thickness. In this district there is 
much machinery which might be protitably employed on the pro- 
duction of ordnance, and the manufacturers would be very glad 
indeed to have it put in operation. 

When the controversy was proceeding with regard to steel versws 
compound armour, I ventured to remind some of the disputants 
that Shetlield had previously produced all-steel plates, and could 
do so again. This statement was disputed at the time. Last 
Saturday's experiments with armour-plates on board the Nettle at 
Portsmouth should convince every one. Following the trials with 
compound armour, the authorities are now testing all-steel plates. 
Messrs. Charles Cammell and Co., of the Cyclops Steel and Iron- 
works, have sent a 10in. plate measuring Sft. by 6ft., which received 
tive shots from the 6in. gun at a 30ft. range: two were chilled 
Palliser projectiles, while the remainder were Holtzer solid forged 
steel shot. The charge was 421b., the muzzle velocity 1920ft. per 
second, and the muzzle energy 2556 foot-tons. The Temes, sum- 
ming up the results, states :—‘‘ It is as yet too soon to speak with 
any certainty as to the superiority of one system over the other ; 
but it is evident that with steel, as with compound armour, the 
Sheffield firms have more than kept pace with the continental 
manufacturers.” The Temes, however, errsin stating that the plate 
tested last Saturday was forged under Messrs. Cammell’s new 
hydraulic 5000-ton press ; that great addition to the Cyclops esta- 
blishment is now in operation, but it did not forge this particular 
plate, which was hammered and rolled. 

I hear a good deal of complaint as to competition in railway 
material, particularly in rolling stock specialities. Several firms 
whose machinery was largely employed in the production of rails 
have found that they cannot possibly compete with establishments 
at the coast. They have therefore gone largely into the smaller 
goods, such as axles, springs, and wheels; and it is in these 
articles that values are said to have been unnecessarily reduced. 
This cutting is regarded as all the less called for on account of the 
splendid business which is now doing, and has been done for 
eighteen months, in rolling stock, particularly on foreign and 
Colonial account. Business bas now to be sought for very zealously, 
particularly by tirms making a new departure. A few years 
ago a Sheffield company received a three years’ contract for axles 
and springs from a foreign railway at 30s, more than twice the price 
per ton being paid elsewhere. All departments are now so much 
cut into, there is no probability of that circumstance occurring 
again. 

The rolling mills usually afford a fair idea of the business deing 
in the lighter industries. Two leading rolling companies have just 
held their meetings, and the result of the year’s operations, though 
far from what it ought to be under the conditions of proper return 
for capital invested, is more satisfactory than for the previous 
year. In both cases the machinery has been turned round toa 
protit, and in one instance a dividend is paid, which caused “great 
satisfaction to be expressed by the shareholders at the result of the 
year’s working.” 

A heavy business is now being done in files, both on home and 
foreign account. In spite of opposition from ti'e cutters and 
trade unions, machine-cut files are coming into increasing use. 
Repeated tests seem to indicate that the hand-cut file does not give 
better results, on the whole, than that cut by the machine. Of 
course, production is greatly cheapened, as girl labour is used on 
the file-cutting appliances. The Germans do much damage to 
Sheftield tile firms in India and the East generally by the cheap 
imitations which they place there as genuine Sheffield goods. By- 
and-bye the Merchandise Marks Act will make an end of all this. 

Very little work has been done in Sheftield this week up to the 
date of writing my letter—Wednesday night. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE has been little or no movement in the Cleveland pig iron 
trade during the past week. At the market held at Middlesbrough 
on Tuesday, the attendance was exceedingly scanty owing to the 
holidays, and scarcely any transaction took place whereby prices 
could be detinitely fixed. So far, however, as could be estimated, 
No. 3 G.M.B. was about the same as a week previously, viz, 
31s. 3d. per ton for prompt delivery. Buyers still offer 14d. per 
ton less, and assert that they have succeeded in placing orders at 
that figure; but if so, it can only have been for very small lots. 
Makers are by no means anxious to sel] forward. None of them 
will take less than 31s. 6d. for No. 3, and a few remain firm at 32s. 
The supply of forge iron is not plentiful, but prices do not improve. 
The figure generally quoted is 30s. 6d., but for a large order 
slightly less would be doubtless accepted. 

Stevenson, Jaques, and Co.’s current quotations:—‘‘ Acklam 
Hematite,” mixed Nos., 45s.; ‘‘Acklam Yorkshire,” Cleveland, 
No. 3, 35s.; “‘Acklam basic,” 35s.; refined iron, hematite and 
Cleveland, 65s. and 55s.; chilling iron, 55s. to 60s. per ton; net 
cash at furnaces. 

The market value of warrants remains unchanged. Sellers still 
ask 3ls. per ton, but buyers are difficult to find, although stocks 
are rapidly diminishing. 

The quantity of pig iron in Messrs. Connaland Co,.’s Middlesbrough 
store decreased 4113 tons during the week ending the 18th inst. 

The pig iron shipments from Middlesbrough continue excep- 
tionally heavy, and are exceeding even those of last month. The 
quantity sent away up to the 19th reached 73,868 tons. Finished 
iron and steel exports are also most satisfactory, 32,420 tons having 
been cleared by the same date. 

The books of finished iron makers are still full of work. All the 
mills were closed on Monday and Tuesday. Inquiries for future 
requirements are, however, scarce, notwithstanding the recent 
reduction in quotations. Prices current on Tuesday were as 
follows :—Ship plates, £4 lis. per ton; common bars, £4 12s. 6d.; 
best bars, £5 2s. 6d.; and ship angles, £4 7s. 6d. All less 25 per 
cent. discount, free on trucks at makers’ works. 

The dispute at the Darlington Steelworks still remains unsettled. 
An attempt at mediation has been made by the Mayor of Darling- 
ton, assisted by two town councillors, but without success. The 
only point in dispute appears to be that the manager requires an 
undertaking that an advance of wages shall not be demanded 
except in the event of a rise in the value of steel rails, and this 
undertaking the men decline to give. They are, however, willing 
that any dispute on this or any other matter should be settled by 
arbitration. The manager justifies the position he has taken on 
the ground that the works cannot be carried on at a rate of wages 
higher than the present, and that therefore there is no use in 
allowing an arbitrator to interfere. The continuance of the strike 
represents a loss of at least £1000 a week in wages, besides what is 
due to the stoppage of railway traffic and of the materials used by 
the works. It appears that the executive of the Cleveland Steel- 
workers’ Association has decided to tax every member ls, each per 
week until the above dispute has come to an end. 

The platers’ helpers at the Jarrow shipyard are still on strike for 
a 124 per cent. advance. The platers themselves are working 
together, and getting what assistance they can from other 
labourers specially engaged. At all the other shipyards on the 
Tyne the same class of men are locked out. A large meeting was 
held at the Alexandra Hotel, Jarrow, on the evening of the 22nd 
inst., and the matter was fully discussed. The attitude of the 
men is so far very determined. In their opinion the only settle- 
ment which can be arrived at is by the retreat of the employers 
from the position they have taken up. Finally they passed the 
following resolution, viz.:—‘‘ That under no consideration will we 
retarn to work unti! the advance demanded in Jarrow be granted, 
and also till the strange men imported into the Jarrow yard, and 
who are doing the helpers’ work, shall be removed.” 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

BustNess has been much restricted this week in consequence of 
the holidays. The stoppage for Whit-Monday was followed by 
another holiday on Thursday in Glasgow, that day being observed 
in honour of the Queen's birthday. The iron market has therefore 
only met on three days instead of five, as is usual, and very little 
business has been done. Warrants have been quoted at the lowest 
rate, with very little business passing. The — week’s shipments 
amounted to S686 tons, as compared with 6223 in the same week of 
1887. Our largest customers at present in the foreign department of 
the trade are the United States and Canada, and the Australian Colo- 
nies are also taking an increased quantity of iron. Since last report 
an additional furnace has been put on hematite pigs at Gartsherrie, 
and the total number now blowing in Scotland is eighty-eight 
against eighty-one at this date last year. The home consumption 
of Scotch pigs is on the increase, being much larger than it was a 
week ago. This is due to the low price at which it runs at present, 
enabling many manufacturers to use it who would otherwise find it 
more advantageous to employ Cleveland iron, as they have been in 
the babit of doing for a number of years. 

Current values of makers’ pig iron are as follows ;—Gartsherrie, 
f.o.b. at Glasgow, per ton, No, 1, 44s. 6d.; No. 3, 41s. 6d. ; Coltness, 
48s. and 42s. 6d.; Langloan, 45s. and 42s.; Summerlee, 47s. and 
42s.; Calder, 46s. 6d. and 40s.; Carnbroe, 39s, 9d. and 37s, 6d.; 
Clyde, 44s. and 40s, ; Monkland, 39s. 6d. and 37s. 6d.; Govan, at 
Broomielaw, 39s. 3d. and 37s. 6d.; Shotts, at Leith, 45s, 6d. and 
43s.; Carron, at Grangemouth, 49s. and 43s.; Glengarnock, at 
Ardrossan, 43s. 6d. and 30s, 6d.; Eglinton, 38s, 6d, and 37s.; Dal- 
mellington, 39s. 6d. and 38s. 

We have arrived at a period of inaction in the manufactured 
iron and steel trades, so far as merchants and purchasers are con- 
cerned, ‘The principal makers are still well employed, and gener- 
ally scout the idea of a reduction in prices. Merchants, on the 
other hand, say they are prepared to accept orders at figures con- 
siderably below those mentioned by makers. The consequence is 
that very little business is passing. As there are several very 
influential merchant firms in the trade, it is regarded as probable 
that they will manage to secure whatever new business comes into 
the market, taking the risk of placing them advantageously with 
the manufacturers afterwards. The prices are not materially 
different from those quoted here last week. 

Messrs. William Dixon, of the Govan Ironworks, Glasgow, have 
just contracted with Messrs, R. and J, Dempster, engineers, Man- 
chester, to design and erect a complete sulphate of ammonia works 
in connection with their blast furnaces. 

There is at present a considerable demand for the prompt delivery 
of new vessels, and a Glasgow tirm of shipowners, who had two 
steamers in course of construction, have just obtained terms suffi- 
ciently tempting to induce them to sell the vessels. ; 

Shipping business continues good, although not quite so active as 
a few weeks ago. Freights are satisfactory in most directions, and 
shipping property ought to yield improved returns this season. 

‘here is a brisk demand for main and steam coal, but other 
qualities are not quite so much wanted, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THts has been a broken week on account of the holidays, and it 
was mid week before anything like a full resumption of work took 
place at the mills and furnaces. The collieries did better, and 
Tuesday saw most of the pits in operation. Up to the holiday 
there was a good deal of business done, and the pits were very 
busy. This is invariably the case before one of the Bank holidays; 
customers know that when the colliers get a holiday they are not 
satistied with a day or two, and so press for cargves, and in order 
to get them are not so particular as to price, being content to give 
a slight advance to be served speedily. 

Cardiff had one of its highest totals last week in coal to foreign 
destination, and Swansea showed an increase of 10,000 tons in 
exports, and 11,000 tons imports over the previous week. Newport 
also figured well. Great improvements are prognosticated at the 
last-named port, and Sir George Elliott and Lord Tredegar are 
understood to be in accord on the subject. What with the ener- 
getic action of the Barry promoters, and those of the Swansea and 
Rhondda, it behoves Newport to keep well to the front. 

I have been favoured with returns showing the enormous drain 
going on in the South Wales coal district. During the past year 
in Ystradyfodwg, Pontypridd Union, the total coal raised was 
4,451,443 tons 5 cwt., or an increase over the previous year of 
568,331 tons. In Llantrissaint parish, 909,079 tons ; in Llanwonno 
parish, 2,320,431 tons—an increase of 300,906 tons; in Merthyr 
parish, 1,254,761 tons ; in Gelligaer, 1,041,436 tons. One or two 
of the older parishes showed a slight falling off. 

I am waiting to hear of the success or otherwise of the new 
colliery in the Caerphilly Valley, as upon this great events bang. 
If successful, this will give the Rhymney Railway a tide of pros- 
perity, and inaugurate a new Rhondda. , 

At a late meeting of South Wales and Monmouthshire Coal- 
owners’ Association, and of the sliding scale, the Albion Colliery 
and Harris’s Deep Navigation, two large and important collieries, 
were added to the a It is only a question of time for 
all the collieries to join, and then will be seen the full and perfect 
working of the scale. 

The inquiry into the Ogmore accident is proceeding. The 
wrincipal manager, Mr. Dalziel, was examined this week. It has 

n found that the colliers showed a good deal of laxity in 
attending to instructions. For instance, the fan was stopped on 
Saturday until Sunday evening. On one occasion colliers resumed 
— on Sunday evening after the fan had been at work only three 

ours. 

In all respects the coal trade wears a good appearance, and 
during the holidays pressure, or rather the pressure which precedes 
the holidays, as much as 6d. per ton in advance was obtained with- 
out any difficulty; whether this can be sustained remains to be 
seen. The ruling quotations this week will be seen to indicate an 
improvement. Special steam coals, 9s. to 9s, 6d.; ordinary steam, 
8s, 3d. to 8s. 6d.; small steam, 4s.; bituminous, large 8s. 3d., 
small 6s, 9d. 

Six vessels left Cardiff on Saturday last for various destinations 
laden with 14,800 tons of cual. 

There is no alteration in iron and steel quotations, and little to 
record, only that, judging from the great quantity of foreign ore 
pouring in, ironmasters are tolerably well satistied with the pro- 
spects in front of them. 

Tin bar and pig continue to be the principal make; steel rails 
easy at former quotations, and some guod clearances are making 
for foreign and colonial destinations. 

Belgium continues to be a keen competitor with Wales in respect 
of rails. In steel billets Wales is holding its own for quality and 
price. 

Swansea Exchange was not well attended this week, and the 
business done was on the prudent system. 

Tin is again going up. Last quotation this week was £85 10s., 
and as this is £5 10s. over the figures last week, tin-plate workers 
have to be exceedingly careful in ‘‘forward” business. Hence the 
business was restricted. Latest quotations were iron coke tins 
12s, 9d. to 13s.; Bessemer, 13s. to 13s. 3d.; Siemens, 13s. 3d. to 
13s. 6d.; ternes, 24s. to 26s. 6d.; charcoal, Siemens, 17s. 6d. to 25s. ; 
best, to 26s. 

The proprietors of the Worcester and other works have come to 
an amicable arrangement with theirmen, A strike has happily 
been avoided. 

The Russian coal business of the future is being discussed on 
Change, as Cardiff and Swansea coal is sent to Russia in consider- 
able quantities. Now the rumour is that a large percentage of this 
will cease, 








NOTES FROM GERMANY, 
(From our own Correspondent. ) 


THERE is little variation in the condition of the iron markets to 
notice this week again. Quietness at present is the rule and in the 
face of the derowte in the metal markets no great briskness was to 
be expected. The iron market is looked on as being steady and 
satisfactory, and the convention prices have been maintained with. 
out difficulty in most branches, though a certain competition with 
them has not been wanting. The 25,000 t. of rails at Bromberg 
have been exercising the industrial mind, for it would appear as jf 
the works were not so easily persuaded to take the orders at the 
prices desired by the Railway Administration in order to come below 
the English offers, for fear of creating a precedent for the future, in 
case English houses should tender again at such low prices that 
if the native works were caused to go below these again, they would 
be doing a ann 20s business. However, it bas now been 
announced that six Rhenish-Westphalian works have each taken a 
lot at M. 111, and two Silesian ones each a lot at 116 p.t. at works, 
Krupp took 6450 t., the others were 3000 to 4000 t. lots. The 
Silesian market is reported steady and quiet, but satisfactory, 
There is more doing in the foundries, and merchant steel and 
iron bars, plates, and angles are in brisk request. Twenty- 
seven furnaces are in full blast. ‘The prices remain jy 
last week quoted. In RKhineland-Westphalia, both in tho 
Sieygerland and in Nassau, iron ores are rather scarce, so much 
so in the former district that some of the furnaces are running 
short of stock, so prices are very firm and well maintained, but not 
as yet raised, though this could easily be carried through. For 
prompt delivery very good prices are even now paid, Coke and 
coking coal have been too rapidly advanced for the present state of 
the pig market, and if ores were to go up the same, it would be « 
poor look out for the users of forge pig at the present convention 
prices of wrought iron, The minettes of the Moselle district 
are even in brisk demand at the firm prices of M 2°20 to 
3°25 p. t. for the four qualities at the mines, ‘here is little change 
to note in pig iron. The exceptional German railway tariff for 
pig iron, en by way of Holland, is to cease on the Ist July, 
in order to benefit the Hanoverian lines, so of course there is 4 
tremendous noise being made. Why, if they had to contend 
against our preferential tariffs, they never would survive it, and 
this isa mere bagatelle in comparison to what our industry suffers, 
The spurt in spiegeleisen was not of long duration. No contracts 
of weight have since been made, and the demand and prices have 
subsided into the former dulness, M, 57 to 58 p.t. being the price 
for the 10 to 12 p.c. sort. Forge iron continues in brisk demand 
and a good deal is being bought for the third quarter. The price is 
unchanged at M. 50 to 51 for best sorts. Foundry is firm and tinds 
a good and regular sale at from M. 51 to 58 p.t. for the three Nos,; 
basic is in good request, and, as in the case with foundry, is paid 
above convention price, and is being contracted for at M. 45 to 
46 p.t. ; Bessemer has remained stagnant for the past few weeks, 
and is, if anything, more lifeless than before. Luxemburg forge is 
firm with a rising tendency in price, which is now noted 
M. 35°70 p.t. at works. It is rather peculiar that only the very 
commonest sorts of pig, as Luxemburg and basic, are constantly 
in brisk request at firm prices, while better sorts fluctuate, and are 
dull, Competition from abroad in wrought iron and convention 
prices at home may, perhaps, partly account for it. The malleable 
iron trade jogs along in its now accustomed fasbion. There cannot 
be much news to report in a business tied down rigidly by rules, regu- 
lations, and prices, while there is nothing in the present aspect of the 
political horizon which is likely to cause any alteration in the 
situation. One feature may be noted, namely, that an agreement 
has been entered into to admit the Austrian-Hungarian wrought 
iron convention to the enjoyment of that of this country for all 
articles except building iron as far as it concerns the former 
country. Tbe main condition is that the one country is not 
to interfere with the field of operations of the other. Silesian 
and South German works will profit most directly by the 
bargain. In bar iron the demand is still slack; the spring 
orders do not flow in, and buyers generally hang back with 
their specifications. The weather has now set in fine, so 
better hopes are expressed, Some works, as always will be the 
case, are better off for orders than others, and, as a rule, enough 
are booked just to keep all the works regularly, if not fully, 
employed. There is only one voice—that export is exceedingly 
fiat, which remark extends also to hoops; but the convention 
prices are firmly maintained, outwardly at least. Plates are brisk 
and the prices really firm; 9548 t, was the last month's out-turn, 
and 9111t. the sale in the same time. Sheets are very 
dull, and a great weight is going into stock, as buyers will 
not come freely forward with their spring and summer require- 
ments. When the common sales syndicate is definitively consti- 
tuted better hopes are entertained. The total production of tin- 
plates for all Germany has been, in 1887, 17,808 t.; 1886, 15,570 t.; 
1885, 11,786 t.; 1884, 12,149 t.; 1883, 11,238t. There is no 
alteration in the unsatisfactory condition of the wire rod trade. 
At the first general meeting held by the participators in the wire 
nail convention, which caused such trouble to get constituted, and 
was boasted of as such a triumph at the time, every single member 
petitioned that the association might be wound up, as it was 
useless to be subscribing money to it while the few outside 
factories came in at slightly reduced prices and carried off the 
cream of all the orders stirring. If the few outside works cannot 
be brought into the convention, then it no doubt will be broken 
up, and it can but be a question of time when other 
conventions will follow the example. ‘The steel works and 
wagon factories have more orders from the State in prospect, and 
keep pretty busy, especially the latter, while the constructive 
works and foundries are also well employed with home orders, and 
fresh ones keep constantiy dropping in, but the prices leave 
scarcely any profit. Present inland list prices at works are as 
follows per ton:—Good quality merchant bars M. 125 to 132-00, 
angles 135, hoops 137 to 140°00, Bessemer billets 135, boiler plates 
165, tank do. 145, tin sheets 148 to 150, wire rods in iron 121, in 
steel 120, drawn wire in steel 135 to 140, in iron 135 to 145, heavy 
steel platos 135 to 140, light rails 110 to 115, wire nails 165, rivets 
175 to 180. 

The Diet of Oldenburg has ratified by a unanimous vote without 
alteration the contract which the Government had entered into 
with an English company to construct a sea harbour at Nordenheim 
on the left bank of the estuary of the Weser, which will thus 
become a rival port to Bremerhaven on the right bank. 

A paragraph in the daily press, much of it in large type, has 
gone the round, and is as follows ;-‘‘ An example worthy of being 
imitated by the German Government.--As an interesting contribu- 
tion to the tendering for rails abroad the following may serve. A 
few days ago a railway company in England asked for tenders for 
a large quantity of rails. One of our largest German works applied 
to the company for a copy of the conditions. By return of post an 
answer was sent by the Rast of directors of the company, saying 
that it would serve no useful purpose to send them, as the order 
would not be given to any other than English works,” Really this 
is extremely naive, when only last week not only were the lowest 
tenders of English houses for the large order for rails at Bromberg 
rejected, and divided at a reduced price amongst the German works, 
but it is notorious that for a long time past this has been gr tem | 
the case, and everything done which is possible to keep all 
English manufacturers out of the country, except those they cannot 
do without. It is indeed amazing that as soon as any one in 
England has the spirit, or patriotism, to resent the idea of allowing 
his country to be bagenial « as a good tempered cow for all com- 
petitors to milk, when there is no market for their goods at home, 
there should be a rabid howl set up denying him the right, as it 
were, to do exactly what they are habitually doing. Recent cases 
both in France and here are examples in point. It would be 
interesting to know what would become of the so fondly called 
yrossindustrie of this country if England and her Colonies were tu 





retaliate effectually and shut it out as cur manufacturers ave here 
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NEW COMPANIES, 


Tar following companies have just been regis- 
tered :— 


Great Northern, Lincoln, and Kast Coast Rail- 
way Company, Limited. 


This company was registered on the 5th inst., 
with a capital of £75,000, in £5 shares, with power 
to increase, to construct, or acquire any railways 
or tramways in the United Kingdom, The sub- 
scribers are :— 

Shares. 
G, W. Crosby, 76, Gower-street.. .. 6. 4. 6 
A. R. Morgan, Otford Castle, near Sevenoaks 
E. B. Lyon, 9, New Broad-street, clerk.. ..  .. 
A. A. Cubitt, 23, Beaumont-road, Bedford Park, 
secretary toacompany .. .. .. os se 
Walter Grey, 11, Tissington-street, S.E., clerk .. 
F. R. Reeves, —_—T id, Potter's Bar.. .. .. 
W. T. Hill, 80, Cornhill ae we Wa se ee 

The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
the first; qualification for subsequent directors, 
twenty-five shares. The remuneration of the 
board is to be £300 per annum, with an additional 
£100 in respect of each 1 per cent. dividend in 
excess of 8 per cent. per annum, 


1 
1 
1 
1 
1 
1 
1 


Lucca and Massa Carrara Railway Company, 
Limited. 


This company was registered on the 7th inst., 
with a capital of £250,000, in £10 shares, to con- 
struct, equip, manage, work, and maintain rail- 
ways and tramways in the Italian marble district 
and elsewhere in the kingdom of Italy. The first 
subscribers are :— 

Shares. 
Cc. Chambers, 3, Westminster-chambers, 8.W., 

Ce CU. 5a oe An cn 88 40 
c. P. Sheibner,.C.E., 6, Old Cavendish-strect, 

Cavendish-square, W.C. .. .. .. «2 oe oe 
A. C. Pain, C.K., 5, Victoria-street, Westminster 
W. J. Smith, Lowerfield-road, South Hornsey, 

ee ae ee ee 
H. i“ Web», Arrun Lodge, Balham High-road, 

sw 


1 


—_— 


A. R. Fowler, solicitor, Victoria’ Mansions, West: 
TURE 0s oc ce 40 66 000s 00: Se oe 1 

E. C. Wickes, 50, Mervan-road, Brixton, 8.W. .. 1 
Registered without special articles. 





Marsden Chemical Company, Limited. 


This company was registered on the 8th inst., 
with a capital of £25,000, in £10 shares, to manu- 
facture and deal in pulp, whether chemical or 
otherwise, used in the making of paper. The 
subscribers are :— 

Shares. 
*Lieutenant-Colonel F, T, Sheppee, Chester-le- 

stree Ga: 60.40 6S 68 0s. 4 50 46 _ 08 
*James Tennant, Gateshead, chemical manufac- 

turer ‘a CNS Oe le. . oa, oe o 08 ee 
R. A. Redmayne, Newcastle-on-Tyne .. .. .. 
*J. C. Spencer, Newcastle-on-Tyne, steel manu- 

ee rar ree ee eee 
J. M. Redmayne, Newcastle-on-Tyne, assurance 
manager rT ee oe ae Te 
M. Spencer, Newcastle-on-Tyne, steel manufac- 

CUNOT ce te ce oe ce ce oe oe ee te 
T. Spencer, Ryton-on-Tyne, steel manufacturer. . 1 

The number of directors is not to be less than 
two, nor more than six, the first being the sub- 
scribers denoted by an asterisk and John Daglish ; 
qualification, fifty shares, The company in general 
meeting will determine remuneration. 


— 





Monmer Lane Iron Company, Limited. 


This company was registered on the 8th inst., 
with a capital of £20,000, in £10 shares, to acquire 
the business carried on under the style of the 
Monmer Lane Iron Company. The subscribers 
are:— 

Shares. 
John Page, Penkridge, Stafford, ironmaster .. 
*C. H. Page, Willenhall, Stafford, ironworks 

manager ‘ues. 06. 1n me We 46 80’ 6% 
W. H. Page, Penkridge, Stafford, clerk.. .. .. 
*S. J. Fellows, Wolverhampton, manufacturer .. 
*J. W. Perkins, Brighton, manufacturer .. .. 
Ada E. Perkins, 3, Grand-avenue, Brighton, 

Ts. ashe ee. ae ‘ ss ae 
A. R. Britton, Bournemouth be, 48 ee 1 
_ The subscribers denoted by an asterisk are the 
first directors, The company in general meeting 
will determine remuneration. 


ee ee 





Pacific and Oriental Petroleum Company, 
imited, 

This company was registered on the 7th inst., 
with a capital of £400,000, in £5 shares, to sink 
wells and otherwise to obtain petroleum and other 
mineral oils and products. The subscribers are: 

Shares. 
H. J. Bird, 84, Oxford-road, N., shorthand writer 
F, Chapple, Claremont-road, Highgate, solicitor 
J, Stevenson, 23, The Green, Richmond, solicitor 
J. H. Chapman, 64, Wellington-street, Woolwich 
F, Tufnell, 6, Streets-buildings, Mount-street  . 
W. J. Yeuman, 18, Stockwell-street, Greenwich, 


Pe tt et 


cler 20. SA As 601 Se es. ad ee 
W. 0. Horton, 297, Crystal Palace-road.. 

The number of directors is not to be less than 
three, nor more than seven ; qualification, £250 of 
share capital ; the subscribers are to appoint the 
first ; remuneration, £2000 per annum, 





Schulke Gas Lamp Company, Limited. 


‘This company was tees on the 5th inst., 
with a capital of £50,000, in £1 shares, to carry 
out an agreement entered into with Messrs. 
Woodhouse and Rawson for acquiring the inven- 
tion known as the Schulke lamp. The subscribers 
are ;— 
; Shares, 
G. H. Little, 32, College-buildings, Commercial- 
street, E.C., clerk 


Tom Rowe, 215, The Grove, Hammer mith, elec- 
a ee eee ee ee ee 1 

A. Bergthiel, 88, Warwick-road, Maida Vale, elec- 
Pe Rex Glee? he Selec: aes Hee ek:. jam 1 
E. Ward, 55, Shelgate-road, Clapham, accountant 1 
T, E. Marsh, 42, Reighton-road, Upper Clapton... 1 
W. R. King, 147, Boyson-road, bamkerwelt clerk 1 
A. Stonham, Wanstead, Essex, clerk ar 1 
The number of directors is not to be less than 
two, nor more than nine ; qualification, 250 shares. 


The company in general meeting will determine 
remuneration, 





Waterworks Gus and General Lighting Company, 
imited, 


This company was registered on the 7th inst., 
with a capital of £1,000,000, in £10 shares, to 
promote and assist in promoting waterworks, gas- 
works, hydraulic works, electric and other light- 
ing works, The subscribers are;— 


J. J. Gilwom, Footimg 2. 20 00 ce oe ce oe 1 
H. J. Hogarth, 24, Mancver-qustens, Kennington 1 
H., J. Newell, 7, Railway-terrace, Wembly .. .. 1 
Robert Thorp, 44, Farringdon-street, mantle 
mamuiacturer 4c 0. 2s 00 ce se 00 ce 
A. A. Bell, 17, Springdale-road, Stoke Newington 
A. Martin, 28, Bellifield-road, Brixton, accountant 
— Ross, 8, Queen Ann's-gardens, Bedford ‘ 
Re i a a es ee er ee 
E. Thomson, 78, Linnell-road, Camberwell, clerk 1 
The number of directors is not to be less than 
three, nor more than eleven; the subscribers are 
the first; qualification for subsequent directors, 
£2000 in shares or stock ; remuneration, £100 per 
annum to each director. 


Shares, 


ee 





Wenham Company, Limited. 
pany, 


This is the reconstruction of the Wenham Com- 
pany from a company limited by guarantee to a 
company limited by shares, in accordance with 
the resolution recently passed by the members in 
general meeting. It was registered on the 7th 
inst., with a capital of £250,000, in £10 shares, 
with the following as first subscribers :— 

Shares. 
*D. A. Traill Christie, 6, Russell-road, Kensington 
*W. H. Tyser, 8, Crosby-square, shipowner . . 
*Arthur Tite, Amwell House, Ware.. ee se 
*H. Price, C.E., 11, Clanricarde-gardens .. .. 
A. McGechie, 21, Sparshett-road, N., accountant 
A. Wood, 19, Great Winchester-street, managing 

director of acompany .. .. «2 «sss + 
A. M. Cunningham, 19, Great Winchester-street, 

secretary of acumpany ..  .. «. ee ee ee 


— ee eee 


1 


The number of directors is not to be less than 
three, nor more than seven, the first being the 
subscribers denoted by an asterisk, and Messrs. 
D. Trai] Robertson, John Stuart, and Wm. Edgar 
Fisher ; qualification, £100 in shares or stock. 
The remuneration of the board is to be at the rate 
of £200 per annum in respect of each director, 








NAVAL ENGINEER APPoiINTMENTS.—The fol- 
lowing appointments have been made at the 
Admiralty:-—Peter Colquhoun, fleet engineer, 
to the Excellent, additional; William M. ‘Taylor, 
fleet engineer, to the Glatton; John J. Robbins, 
engineer, to the Hero; Warwick Monkhouse, 
assistant engineer, to the Hero, all to date 
May 18th. 


THE MANCHESTER SHIP CANAL.—The work of 
construction along the entire length of the 
Manchester Ship Canal is proceeding very satis- 
factorily ; and, in fact, the progress already made 
is remarkable, considering the many difficulties 
that have had to be overcome, and the numerous 
preliminary operations which were required to be 
undertaken. At Eastham the excavation of the 
rock bed is well advanced, and it may be 
mentioned as an important fact that there is 
every appearance of the foundations turning out 
quite as satisfactory as was expected. It is now 
established beyond doubt that the whole of the 
locks will be supported upon solid rock, which 
will, of course, be a very great saving in the cost 
of foundations. The formation of the first of the 
embankments between the canal and the estuary 
is just being commenced, and it is expected that 
several miles of these embankments will be in 
progress very shortly. At Pool Hall the excava- 
tions are also being pushed forward with great 
vigour, and the contractor has got into the rock, 
which he is now engaged in removing. At Ince, 
on the length between the lighthouse and the 
river Weaver, good progress is also being made, 
At Weston Point and Runcorn, the contractor has 
completed his large yards and buildings, which 
have now got into full working order, and at this 

lace a very large quantity of materials and tools 
co been collected, ready for the commencement 
of actual operations. At several points between 
Runcorn and Warrington the work of excavation 
is proceeding with great rapidity, and upon this 
length Mr. Walker has, in addition to the 
ordinary steam navvy, a “ Lubecken,” or German, 
land dredger in operation, which, in the soft, 
sandy soil out of which the canal is here being 
cut, is doing excellent work, removing material at 
the rate of 10,000 or 12,000 syuare yards a week. 
All preparations are now being made for the 
commencement of the excavation on the site of 
the locks at Latchford, near which point the con- 
tractor has erected a small town of offices, work- 
shops, and huts, At Thelwall the first of the 
projected river diversions is being carried out, and 
within a few months the river will be turned into 
a new channel; meanwhile, the excavations for 
the canal proper are proceeding rapidly, both at 
this point, at Rixton Heys, and upon the meadows 
opposite the village of Warburton, in the last- 
named cutting alone there being six steam navvies 
at work. The Islam division, owing to difficulties 
about the required land, has been the most back- 
ward of all, but now the possession has been 
obtained of a portion of the land, offices are being 
erected, the soil is being stripped, and shortly 
steam navvies will be at work at this point. At 
Barton, the site of the new locks, ‘‘Un excavateur 
du systtme Couvreux,” another type of dredger, 
has just been started, and appears likely to prove 
a formidable competitor to its German rival. At 
this point a temporary diversion of the river has 
been executed tc enable the existing river ved to 
be filled up at once. Above the village of Barton, 
and near Irwell Park, rock cutting is being 
pushed on, and the first of the many bridges 
connected with the canal is just being commenced, 
viz, that for carrying the new bridge to Trafford 
Park over the Bridgewater Canal. Cutting is also 
being proceeded with at a point near the Salford 
Sewage Works, and last, but not least, on the site 
of the Salford Docks very rapid progress is being 
made in the excavation of material. In some 
places the level of the foundations of the dock 
walls has already been reached, so that the 
concrete work will be commenced at no distant 
period, 





THE PATENT JOURNAL. 
Condensed from the es the Commissioners of 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


11th May, 1888. 


7018. Securinc Potrery-waReE Lips to Tea-pots, H. 
Watkin, Birmingham, 

7019, ReouLatine the Motion of NotrincHam and 
TROLLING Reexs, R, Heaton, Birmingham. 

7020. O1n Cement, W. Alber, Manchester. 

7021. Nut Locks, W. Whitehead and H. Shaw, Leeds. 

7022. Fisnine Ree xs, J. D. Logan, Glasgow. 

7023. IncrusTED MeTaLitic PLaques, J. Brittain, 
Birmingham. 

7024. Finisninc Corton Goops, E, H. Hargreaves, 
Manchester. 

7025. TumBver for Garr Jaws, R. King, Lowestoft. 

7026, EnveLores and Wraps, H. A. and C. K, Car- 
mont, Catford. 

7027. Sarety of Winpow Fasreninas, J. W. Wolloms, 
Dry pool, 

7028. JoinreD Horsesuoes, J. E. and E. W. Bingham, 
London. 

7929. MeTaLiic Fotpino Crates or Hampers, M, E. 
Campbell, Birmingham. 

7030. Rovers, &c., for Securninc Horses’ CLoTuina, 
H. 8. Witton, London. 

7031. Reoister Stove Grates, G. Wright, Chobham. 

7032. Securtne Raitway Keysin Raitway Cuairs, J. 
MacKenzie and J. F. Wake, Eaglescliffe. 

7033, ANTI-FOULING CoaTINGs for SH1Ps’ Bottoms, J. B. 
Hannay, Glasgow. 

7034, InpicaTiING LenoTus Cut from TexTILE Fasrics, 
J. Wishart, Bradford. 

7035. ELecrricat Courpiine, W. E. Langdon. Derby. 

7036, WEaviING by MoisTentnc the ATMOSPHERE with 
Water, J. H. Kenyon, Blackburn. 

7037. ARTISTS’ SketTcHING StToois, W. Pearson, Bir- 
mingham, 

7038. Packine Fruit, R. W. Dowlingand F. T. Barrett, 
Calstock, 

7039. ENLARGING PHoTOGRAPHIC Necatives, J. F. 
Fetter, London. 

7040. Repucine the Pressure of Gas, J. Walker and 
G. R, Sisteston, Essex. 

7041. StoprerinG Giass Borr.es, E. B. Moyse, London. 

7042. ogg for Spixnine, W. Hurst and R. Threlfall, 

mdon, 

7043. Prerarinc Yarns or Tureaps in the Hank, J. 
Yates, London. 

7044. Propucino CoLLopion Paotocraruic Fits, R. 
Norris, London. 

7045. BREECH-LOADING Fire-aros, P. Mauser, London. 

7046. CONVERTING CHLORIDE of CaLctuM into CHLORIDE 
of Macnesium, &c., G. Borsche and F. Briinjes, 
London, 

7047. ImpREGNATING Liquips with CarBonic AcID, C. 
J. Caspers, London. 

7048. Envevores, J. Standring, London. 

7049. CAMERA Stanp, E, Mitchell, London. 

7050. UNIVERSAL Suart Coup.iines, H, H. Lake.—(A. 
Robes and M, C. Haskell, United Stetes.) (11th April, 
1888. Note.—This application was originally num- 
bered in error 18,037, 1887.) 

7051, Automatic Savinos Box, M. Emanuel, Loudon. 

7052. Furniture Sprinos, A. M. Gjestvang, London. 

7053. REVOLVING Cases or ALBuMs, J. Weir, Glasgow. 

7054. Tones or Sticks, O. Imray.—({H. V. Hardy, 
Canada.) 

7055. Propuctnc Nap on VELVETEENS, J. Worrall, 
London. 

7056. Tires, M. D. Hollins, London. 

7057. OBTAINING a CROSS-OVER FINISH on CUT-PILEand 
other Fasrics, J. Worrall and J. Kershaw, London. 

7058, Twistinc Yarns, G. H. Holden and J. Ashworth, 
Manchester. 

7059. Convreyina Coat by Rattway, &c., G. Taylor, 
London. 

7060. Maxine Bisucpuirtes, I. 8., J. T. McDougall, R. 

. Hartley, and T. Sugden, London. 

7061. Bo1Lers Linep with Leap, L. 8., J.T. McDougall, 
R. K. Hartley, and T. Sugden, London. 

7062. ConnectiNeo Pires, J. B. H. R. Poujade, London. 

7063. Printino Macuines, J. and R. Elliott, London. 

7004. Cigar Licuters, H. F, Bromhead, London. 

7065. RapiaL Tube Steam Botvers, E. 8. T. Kennedy, 
London. 

7066. Motor Enornes, P. Gibbons and A. 8. F. Robin- 
son, Wantage. 


al 


12th May, 1888. 

7067. CiRCULATING STEREOSCOPIC PANORAMA, A. Fuhr- 
mann, Manchester. 

7068. Hotpers of Starr Rops, G. T. Tuke, Leeds. 

7069. Brick Moutpine Macuine, J. Anderson, New- 
castle-on-Tyne, 

7070. SterEoscope, J. Day, Dewsbury. 

7071. Stag Manure, A. Bodtker, Glasgow. 

7072. TricycLes, M. Nobiling, Bradford. 

7073. AUXILIARY Motor, J. Jackson and P. A. Martin, 
Birmingham. 

7074. TRaNsMISSION of Power, H. W. Houlden, Don- 
caster, 

7075. Drawinc-orr Routers for ComBinG MACHINES, 
P. Kelly, Bradford. 

7076. Dappinc BrusHes for Compinc Macuines, P. 
Kelly, Bradford. 

7077. Fire Box and Water Tuse STeamM Bolter, J. 

ills, Manchester. 

7078. Feepine Woot, &c., to CarpING Macurnes, E. 
Wilkinson, Halifax. 

7079. BRACKETTED Banp Hryocers, R. Beckett, Hart- 


ford. 

7080. Non-Conpuctine Lacorne, J. Schulte, Berlin. 

7081. Cuurns, W. Oldfield.—( WV. N. Barrie, Canada ) 

7082. Bui_pine and GLazine Guass Houses, B. Russell, 
London. 

7083. ELecrro Mepicat Batreries, T. W. Ford, 
Clewer. 

7084. Drarnina, IRRIGATING, &c., Lanp, A. Browne.— 
(B. Schneider, Sacony.) 

7085. BakMEN Braip or TorcHoN Lace Macutnes, H. 
Hill, London. 

7086. Fan Ventitator, W. G. Creed, London. 

7087. FirEprcor Material, J. H. Hughes, J. Holds- 
worth, and T. Hughes, London. 

7088. Extra Licht Portmanteavu, J. F. Brough, 
London. 

7089. Sarety Bortie Opener, J. Richardson, London. 

7090. AUTOMATICALLY FrEepiING YounG Fisu, T. A Met- 
calfe, London. 

7091. Lamps for Street Licstinc, W. B. Thomas, 
London. 

7092. Ovens for Bakxine Breap, &c., J. Kidman, 

ondon, 

7093. Device for Hanerxe Pictures, W. Snelgrove, 
Birmingham, 

7094, AXLE Boxes for Raitway Veunicies, C. Smith 
and A, Oldham, London. 

7095. DeTERGENT Compounns, W. P. Thompson.-—(C. C. 
Parsons, United States.) 

7096. CaTcHEs, FastENERS, &c., W. P. Thompson.—(J. 
C. Pollieri, Italy.) 

7097. APPARATUs for MANUFACTURING Gas, A. G. Meeze, 
London. 

7098. Stence Traps for Sewers and Drarns, J. White- 
house, London. 

7099. HypRavu tic Lirts, W. Carter, London. 

7100. Type-writinc Macuines, H. H. Lake.—(H. D. 
Ganse, United States.) 

710l. Brake BLocks, L’Ancienne Société J. G. Bideau 
et Cie. und Ek. E Michelin, London. 

7102, Ostainine Lieut by Exectricity, C. H. Baines, 
London, 

7103. Sewine Macuines, D, McGlashan, London, 





7104. Securine Sazet Merat to Supports, F. Morton 
London, and G. Taylor, Liverpool. 

7105. Compasses, W. C. Cooper, London. 

7106. Coatina Meta Piates with Tin, &&., T. Freeman 
and D. R. Jenkins, London. 

7107. DousLe Gauces for Steam Boiters, T. Hunt, 


London, 
7108. ImpLement for Treatina Lanp, &., D. Harkex, 


mdon. 

7109. Horse Rakes, P. J. Parmiter, London. 

7110. Instrument for InpicaTING AnGLes, &c., W 
Barton, London. 


14th May, 1888. 


7111. Evecrricat Coupiines, J. H. Davies. London. 

7112. Paver for Sanszary Purposes, Thorburn, Bain, 
and Co., London. 

7113. Printine on Cuina, &., Thorburn, Bain, and Co., 


London. 

7114. Fires for Hoipine Brits, A. and G. Donaldson, 
Hawick. 

7115. Lockino Sarety APPLIANCE, &c., R. Middleton, 


5. 
7116. Ho.pina or SusPenpine Bacs, &c., W. Bradley, 


London. 

7117. Fininos, C. Morgan, London. 

7118. Corron Gins, H. R. Greaves.—(J. R. Greaves, 
Bowhbay.) 

7119. Topacco Pirg, &., H. H. Chilton, Wolver- 
hampton. 

7120. PREVENTING Spreap of Fire in Tueatres, H. 
Sumners, Liverpool. 

7121. Sicht Lusricator, J. Hogg, North Shields. 

7122. Acme Proretver for Bicycies, C. Jackson, 
Stoke-on-Trent. 

7123. Sopium, W. White, Cheshunt. 

7124. Measurinc VERTICAL ANGLES, B. G. Hall, 
Fermoy. 

7125. Hautinc Cana Boats, &c., W. E. Winby, Bir- 
mingham. 

7126. Cart for Spreapine Liquip Manure, B. Walsh, 
Halifax. 

7127. SepaRatinc Storm-waTER from Sewace, J. H. 
Rhodes, Leeds. 

7128. SIGNALLING on Raitways, J. Shakeshaft, Ash- 
ton, Towcester. 

7129. Crosine Doors, &c., W. Fraser, Birmingham. 

7130. Founpations for Piece Goons, W. E. B. Priestley 
Bradford. 

7131. Measurine Evectric Potentiazs, Sir W. Thom- 
son, Glasgow. 

7132. Freso Arr INvet for VENTILATING Drains, G. H 
Lock, Cardiff. 

7133, — Lirters, T, W. Cook, Yaxley, near Peter- 

rough. 

7134. + Siac Bats from Bootzs, E. Potter 
Middlesbrough-on-Tees. 

7135. Sun Buinp Brackets, L. H. Norman, London. 

7136. Looms for Weavine, T. Blezard and W. Nelson, 
London. 

7137. Feet, &c., for the Leos of Furniture, A. Gil- 
mour, Liverpool. 

7138. Pressina Trousers, &c., G. Whitaker, London. 

7139. ANTIMACCASSAR CLIPs, T. C. Lacey, London. 

7140. Boor and Sor Burrine Macuings, T. E. Keavy, 
London. 

7141. RoLters for Winpow Buinps, C. J. R. Scuda- 
more and W. Hall, London. 

7142, Ciraninc Watt Papers, C. F. Penhorwood, 
London. 

7143. FLower-pot Grip, J. Pocock, London. 

7144. Binpers, W. 8. Smith, London. 

7145. Curtain Stretcuer, A. Horrocks and T. Thorn- 
ton, Bury. 

7146. Preventine the Capsizinc of Suips, A, A. Oliva 
and J. ©. Bardili, London. 

7147. Cicars, S. Rose, F. A. C. Hole, and F. L. Trem 
bicki, London. 

7148. Matcu-Boxes, E. Edwards.—(E. A. Schneider and 
G. W. Schopy, Germany.) 

7149. Propucing Manirotp Corizs, G. H, Smith 
London. 

7150. Lusricators, Sir J. Vogel, London. 

7151. Gear for VesseELs, J. T. Bucknill and A. J. Day 
London. 

7152. HoLttow Boptes of Cement, G. Borsche and F 
Briinjes, London. 

7153. Leap Suor or Batis, W. Coop, London. 

7154. PRopeLiine Boats, J. R. M. Mallett, London. 

7155. TREATING Fiax, &c., 8. Craig, London. 

7156. Droprers for Wire Fencrina, R. Bruzon, London. 

7157. Screw-stoprers, J. J. Varley, London. 

7158. Buttons, R. E. Rabe, London. 

7159. Apparatus for AMALGAMATING GOLD, 8S. T. Dahl, 
London. 

7160. Rotary Pouisuers, A. M. Clark.—(The Zucker 
and Levett Chemical Company, United States.) 

7161. Cars for Femates, M. G. Ross and A, Cogdon, 


London. 

7162. Lemon Juice, F. F. Shelvey and G. Bright 

London. 

7163. Boots, A. Heley, London. 

7164, WHIPPLE-TREES, J. Howard, London. . 

7165. Fittincs for Winpow-sasueEs, &c., G. H. Couch, 
London. . 

7166. PeN-HOLDER, A. Hommel, London. 

7167. TiLT1nG Casks, T. R. Sargent, London. 

7168. Furnace for Dryine, C. D. Abel.—(E. Langer, 
Germany.) 

7169. Sewine Macuine, The United Sewing Machine 
Company and F, 8. Sharpe, London. 

7170. Grates for Borers, &c., C. B. Abel.—(Z. Langer, 
Germany.) 
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7171. Liven or Corton Fronts, &c., G. J. Gissing, 
London. 

7172. Conpensinc Apparatus for Encines, W. R. Ren 
shaw, Kidsgrove. 

7173. MusicaL Wino Instruments, G, T. Hyde.— 
(A. Leforestier, United States.) 

7174. Packine for Pistons, F. Walker. —(C. H. Jaeger, 
Prussia.) 

7175. Fricron TaBet for Ion1t1nc Matcues, P. Knott, 


olton. 

7176. DiapHracMs, &c., for PHotocrarHy, W. P 
Thompson.—(&. Bausch, United States.) 

7177. DistnrectiInc Compounps, W. P. Thompson.— 
(G. C. W. Belcher, United States.) 

7178. Bopsins, H. and T. Burgess and C. Clay, Man- 
chester. 

7179. AppaRATUs for CHURNING MiLk, 8. Dobson 
Manchester. 

7180. Burron-HOLE CuTTine Scissors, L. C. McNeal, 


mdon. 

7181. Dist1Ltinc Apparatus for Sprrits, T. Bolland, 

mdon. 

7182. Botts for CoacH-HoUsE and Heavy Doors, W 
Goodchild, Reading. 

7183. Scourine CERaMic Propuctions, W. H. Turner 
Tunstall. 

7184. CurTine a SprraL Groove in a Wert Bossin or 
Spoot, A. Marriott, R. Bax, C. P. Pickersgill, and C. 
A. Marriott, Carlinghow. 

7185. Tea TaBLes, E. R. Pearce, Birmingham. 

7186. Punca, R. W. Brownhill, Aston New Town. 

7187. TreaTiING Orgs, J. B. Hannay, Glasgow. 

7188 Tram-cars and other Venicies, E. J. C. Baird, 
London. 

7189. Stream and Gas Generator, J. Hindley, Man- 
chester. 

7190. FLusHinc WaTER-cLosets, J. Cropper, London. 

7191 Iyp1a-RUBBER Comrounps for DENTAL PURPOSES, 
J. Moseley, Manchester. 

7192. CHarcoaL, &c., lrons, R. Clayton and T. Why- 
man, Deepfielcs. 

7198, Hotpinc Down Leaves of Music, &c., J. Clark, 


Bath, 

7194. Fiuss, &c., for Steam Borers, R. E. P. Craven, 
Armley. 

7195, Counters, A. and E. L. Paget, Radmoor. 

7196. Fasreyers for AppREss Carbs, &c., A. A, Brown 
Lanarkshire 
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7197. Miticatinc the Visration of Sprnpies, J. Har- 
rison, Longsight. 

7i%s. Currine Wixpow Grass, F. Osborne and E. 
Richardson, Sheffield. 

7199. Fasteninc Boxes, &c., T. 8. Penny, Taunton. 

= AXLE-BoxEs, J. W. and H. W. Williams, Bris- 


tol 
7201. Operatinc Ramtway Sienaus, F. B. Hart, 
mdon. 
7202. Box Sprixo Sear for Venicies, J. Lea, Broms- 


grove. 

7203. AvTromatic ExtincutsHers for Lamps, 8. A. 
Johnson, London. 

7204. Recorpinc Sounps for Re-propuction, E. 
Berliner, London. 

7205. Automatic EarTx-cuosets, J. W. Jameson, 
Hexham. 

7206. WALL-coverING Composition, C. Straub, London. 

7207. Lusricators, G. W. Brown, London. 

7208. Fasrenrnes for Groves, &c., H. H. Lake.—(W. 
S. Richardson, United States.) 

7209. Equauisino the Pressure of Rartway Cars, H. 
H. Lake.—(Pullman’s Palace Car Company, United 
States.) 

7210, Preventine the Swayine of Raitway VEHICLES, 
H. H. Lake.(G. M. Pullman, United States.) 

7211. Construction of SEWERS, T. Hawkins, 
London. 

7212. Camera, J. F. Fetter. London. 

7213. GuNPpowDER MILs, P. A. Oliver, Washington. 

7214. Revotvise Hair Brusnes, G. Pearson, 
London. 

7215. Movutprne and Wetpine Metats, W. Burnham, 
London. 

7216. Punca and Dre for Sart Grommets, A. H. Reed. 
—W. W. Wilcox, United States.) 

7217. Sam. Grommets and Washers, A. H. Reed.— 
(WW. W. Wilcox, United States.) 

7218. Curriyc Screws in a TurNinG Larue, W. A. 8. 

son, London. 

219. ARTIFICIAL FuveL, H. Williams, London. 

220. Wire Heatps or Heppi.es, A. C. Henderson.— 

(J. Bénazet, France.) 

7221. Tippinc, &c., Coat Trucks, I. Lewis and J. 
Hunter, London. 

7222. Power Looms, A. L. Skinner, London. 

7223. Sockets for EarRTHENWARE Pipes, G. Smith, 
London. 

7224. Apparatus for Reocutatinc Teetu, J. J. R. 
Patrick, London. 

7225. Firrises for Doors, J. Hird and J. A. Ford, 
Glasgow. 

7226. Sewrsec Macurves, W. H. Steel, London. 

7227. Encrnes Workep by Stream, M. P. W. Boulton, 
London. 

7228. Sucar, W. M. Sandison, London. 

7229. Stone Breakinc Macuine, V. 





F. Schubert, 


mdon. 
= a of CarriaGes, E. Edwards.—(4. Labarre, 
rance 

7231. Surps’ Locs, O. Kustel. London. 

7232. Heatine Carriaces, J.T. Earnest, J. H. Stephens, 
C. R. Bisbee, and R. 8. Marvin, London. 

7233. Puzzisg, F. Moore, J. Greenfield, F. B. Lidstone, 
London. 

7234. Apparatus for Sortine, &c., Coat, R. Le Las, 
London. 

7235. Gas Stove for Borne or Heatine, D. H. Saul, 
London. 

7236. Marcu-Boxes, W. H. Manning, London. 
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7237. Testrsc Mixers’ Sarery Lamps, W. Patterson, 
Newcastle-on-Tyne. 
7238. Boor Protectors, J. E. Livsey, London. 
7239. AvTomatic Lockine Bott, E. R. Baller, Bir- 
mingham. 
7240. Base Piates for Fencrnc Stanparps, R. R. Main, 


we 
a > Pottinc Preserves, W. J. C. Joughin, Isle of 
an. 


7242. DentTat Cxarrs, H. Down, Birmingham. 
-—  wapeeeed Burns, F. W. Thorp and W. H. Tulley, 
u 

7244. Securine and Forminc Necktiss, W. Rockliffe, 
Durham. 

7245. Tix, &., T. Price, Loughor. 

7246. Surtine Sart, G. Appleyard, London. 

7247. Muxes, L. Glover, London. 

7248. Reapinc, &c., Macuines, A. McGregor, Man- 
chester. 

7249. Purpisc Turnips, &., A. McGregor, Man- 
chester. 

7250. Smoxine Pires, J. Greaves and G. H. Herbert, 
Idham. 

7251. Tuums Bir for Latcues, R. Partridge, Dar- 
aston. 

7252. Iypicators for Trans, N. Pirrie, Berlin. 

7253. Wispow Rover Furniture, W. Harte, London- 


erry. 

7254. Rotter Winpow Buiixps, A. Hill and W. Hill, 
Bristol. 

7255. Bucket Lappers of Drepcers, W. Y. Fieming 
and P. Ferguson, Glasgow. 

7256. Hoxper, &c., for Erectrric Grow Lamps, F. 
Rowling, Leeds. 

7257. PReventinc Loss in Sme.tinc Orgs, F. Fenton 
and R. J. Partridge.-{/. Woolford, France.) 

7258. Leap Pencits, &c., E. Bregeon, jun., Bristol. 

7259. DistiLirc Spirits, J. Death, Cheshunt. 

7260. Horse Cotiars, J. Broome, jun., Manchester. 

261. Non-sLippine Suoes, E. Greenfield, Hastings. 

2. Bicycies, &c., J. Sheldon, London. 

. Tonic for Horses, &c., J. F. Brough, London. 

. Pens, A. Layland, London. 

. Prorectinc OrpNaNcE, B. Vaughan-Arbuckle, 
Charlton. 

7266. Directinc the Fire of Guns, B. Vaughan- 
Arbuckle, Charlton. 

7267. Lire-savinc Garment, T. B. Jordan, London. 

7268. Stopperrse Borries, Jars, &c., F. Foster, 

mdon. 

7269. Type-writers, W. P. Thompson.{(The Stan- 
dard Tupe-writer Manufacturing Company, United 
States.) 

7270. Lips for DrumHEaps, R. Jackson and W. M. Fer- 
guson, Live 

= —- for Bursinc Pararrin Ot, J. Crowley, 

vi 

7272. Wintse the Corxs of Borties, M. Lumley, 

mdon. 

7273. Sizinc Macurnes, T. O. Schweitzer, London. 

7274. BREECH-LOADING SMALL-ARMS, &c., W. Anson, 

London. 

275. Automatic Macurines, &c., B. W. Warwick, 

London. 

7276. Ventcies, T. H. Brigg, London. 

7277. Automatic Cork CutTinc Macurxes, H. 8. Lar- 
sen, London. 

7278. woo Hanns from Busters, W. J. Green, 

mdon. 

7279. Wasutno Ores, R. de Soldenhoff, London. 

7280. Parcet Carryinc Apparatus, H. L. Lovejoy, 
London. 

7281. Recorpinc Amount of Money Receivep, J. N. 
Maskelyne, London. 

7282. — Guarp for Rirte Barres, M. Bennett, 

ndon. 

7283. Sarety Cycies, E. J. Willis, London. 

7284. Va.ves, M. Forestier, London. 

7285. Distitire, &c., Liquips, P. A. Mallet and T. A. 

agniez, London. 

7286. Orcans, J. P. Nystrém, London. 

287. Gas Hearep Borers, H. J. Davis, and H. C. 

er, London. 

7288. Dratns, J. Phillips, London. 

7289. Pipes, W. Allan, London. 

ae Ramways, E. H. Morton and G. Taylor, Lon- 


on. 
7291. Drawers for Beps, F. E. Sladden, London. 
7292. Re-vutitisinc Waste Steam, C. A. H. Laill 


London. 
7293. Foustain Pexs, G. H. Jones, London. 








et, 
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7294. Jominc Sueet Metat Tvses, 
London, 
7295. Heatine Stoves, W. Russell, Manchester. 
7296. Screw Stocks, J. Bentley, Birmingham. 
7297. Keermne in Proper Position the Tonours of 
Boots, W. Trobe, South Shields. 
7298. Gio Mitus, T., T. C., A. W., and J. Taylor, 


ey. 

7299. Rotursc Metat Rops, J. T. King.—(A. J. Day, 
United States.) 

7300. Fastenine Ties, A. Savage, London. 

7301. Measurine Evecrric Porentia.s, Sir W. Thom- 
son, G ‘ow. 

7302. Stac Manurg, A. Bidtker, Glasgow. 

7303. Grove Fastener, W. A. Campbell and G. G. 
ey Glasgow. 

7 &EL BURNISHING Macuines, J., J. M., A. J., 
and 8. A. Gimson, Leicester. 

7305. ToceGLe-sornteD Levers, T. C. and J. D. Fawcett, 
Halifax. 

7306. SteeRmnc Ve.ocirepes, C. F. Wilmot, London. 

7307. CLariricaTion of Sewace, A. Fawcett, Halifax. 

7308. Evecrric Date and Time Printino Stamp, C, A. 
Randall, London. 

7309. Grass, J. T. H. Richardson, Hatton, near Burton- 
on-Trent. 

— Hovprxc Bossins on Cacess, W. J. Gamble, Bel- 


fast. 
7311. Boxes, 8. Basnett, Birmingham. 
7312. Punts and Sartine Crart, A. Burgoine, London. 
7313. Sarety Ciurcn for Barrinc Macuines, D. 
Whitehead and H. Haworth, Burnley. 
7314. Merattic Packinc, W. Whyte and J. Allan, 
South Shields. 
7315. Woop Drawinc Mopets, W. Woolard, Stevenage. 
7316. Rocket Guns, W. O. Greener, Birmingham. 
7317. Meratuic Drums and Lips, R. Jackson, Liver- 


J. Wilhelm, 


pool. 

7318. Tonacco Povcues, W. W. Walker, Liverpool. 

7319. Tearinc, &c., Cop Waster, &c., J. E. Worsley, 

ve > 

7320. Hovsrsotp ORNAMENTS, &c., E. Siegfriedt, 
London. 

7321. AccumvLaToR Jars, J. Kent and F. J. Beau- 
mont, London. 

7322. Watcues, R. C. Marsh, Birmingham. 

7323. Preventine the AccumvuLaTion of Fiurr in 
Winypvinc Frames, J. Grayson, London. 

7324. Wixspvow Burp Ro.iers, G. H. H. Emett, 
Liverpool. 

7325. WaTer Jacket, G. H. Filbee, London. 

7326. Looms for Weavine, E. Dixon and H. Clayton, 


London. 
7327. SanrTary Brick, H. G. Carew and F. B. Potts, 
Londo: 


7328. Ourpoor Game, E. J. Fairless, London. 

7329. Sramprnc Macuinery, W. Teague and D. 
Wellington, London. 

7330. Darninc Stockrncs, B. Thompson, London. 

7331. Buxutoy, B. J. B. Mills. —(F. Mallet-Guy, France.) 

7332. Conpuctors of Execrriciry, H. Edmunds, 
London. 

7333. Evectro.ytes, R. McKenzie.—(H. 

rance 
7334. DisTiLLaTion of Tar, F. Lennard, London. 
= Gas Lamps, E. Fulford and H. T. V. Laun, Lon- 
on. 

7336. WasHino, &c., Macurves, R. Smith and 8S. Paget, 
London. 

7337. ILtuminaTion Lamps, A. Brock, London. 

7338. Tor, F. Jewell, London. 

7339. Fire-bars, 8. Bamforth, London. 

Boxes, E. W. Johns, London 
WasnInc Macuines, W. N. 
Tondon. 

7342. Apparatus for ADVERTISING G. 
London. 

7343. Bett and Crasp, J. L. Rosenthal 
London. 

7344. Tyre Cases, H. Hamilton.—(7The Thorne Machine 
Company, United States.) 

7345. WeLpLess Cuarns, H. Rongier, London. 

Cigarettes, L. L. Tissier, London. 

Sxears, R. H. Wilson, London 

. Macic Lanterns, W. C. Hughes, London. 

9. CuEeck Tits, C. H. Baines, London. 

. Stas, E. Brasier, London. 

7351. PRevENTING RattLinc of SHutters, A. G. Spen- 
cer, London. 

7352. Bicyciss, G. Driver, London. 

7353. Hay Rakes, J. V. Gibbons, London. 

7354. Steam GENERATORS, J. Twibill, London. 

7355. Fretp TeLecraPy Conpuctors, R. von F, Treun- 
feld, London. 

7356. Lixo.eum, &c., G. A. Harrison, London. 

7357. CirsicaL THerMoMeTERS, T. P. C, Crampton, 
London. 

7358. Compounps for use as Printine Surraces, A. J. 
Parker, London. 

7359. Esvevopes for Postat Purposes, A. F. de 
Travers, London 


Weymersch, 


Twelvetrees, 
’ 
F. Lutticke, 


and 8. Jacob, 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


377,158. Grain Tatiy, R. R. Hovell, Minneapolis, 
Minn —Filed October 26th, 1885, 

Claim.—{(1) The combination, in a grain register, 
with the grain-box 2 and the tallying-box 3, secured 
to its side, of the registering mechanism arranged 
wi the box 3 and having an operating lug pro- 
jecting through a slot in said box, a plate pivotted to 
said box and carrying the radiating arms 20, extending 
within the grain - box, said operating lug being 
arranged in the field of said arms, and means for pre- 
venting a back movement of said arms, all substan- 
tially as described. (2) The combination, with the 
box 3, of the series of registering wheels 4 5 6, the bell- 
crank lever 7, the pawl 8, pivotted upon cne arm of 
said lever, the projection 10, extending through a slot 
in said box, and the pivotted plate carrying the 
radiating arms 20, all substantially as described, and 
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for the purpose set forth. (3) The combination, with 
the grain-box 2 and the tallying-box 3 secured to its 
side, of the registering mechanism arranged within 
said box 8, the revolving arms 20, in a plane beneath 
said tallying-box and extending within the grain-box, 
and the operating lug connected with said mechanism 
and projecting through the bottom of said box in the 
field of the arms 20, whereby said mechanism is 
— at each movement of said arms, all substan- 

lly as described and for the purpose set forth. (4) 
In a tallying hani the bination of the 
wheels 4 5 6, arranged as described, with the bell- 
crank lever 7, hook dog 3, spring 9, projection 10, and 
revolving arms 20, all substantially as described, and 
purpose set forth. Gee combination, in a 
grain register, with the grain-box 2 and the tallying- 

. 








box 3, secured to its side, of the registering mechanism 
arranged within the box 3, the plate 21, pivotted to 
the box, the three arms 20, projected at equidistant 
points from the circumference of said plate and 
extending within the grain-box, means for preventing 
a back movement of said arms, and connecting means 
between said arms and said registering wow bee mao 
whereby said mechanism is operate at each move- 
ment of said arms, all substantially a described. 


377,193. Macuine ror Wetpino Cuan Liyks, J. C. 
Covert and J, Billingham, West Troy, N.Y.—Filed 

5th March, 1887. 

Claim.—In a link-weldin, hi the 
tion of a female and a male ie, the female die consist- 
ing of a metallic block having a recess in the upper 
face thereof whose length is approximately semi- 
circular, whose lower portion in cross section is semi- 
circular, whose sides from the termination of the said 
latter portion extend upwardly and outwardly, and 
a stud or projection extending from the said recess to 
said face. and the male die consisting of a metallic bar 
rounded in an annular direction on the rear side of the 
lower end and recessed in a vertical direction in the 


Wi 








front side of said end. leaving a semi-annular portion 
adapted to enter the female die and stand between the 
rear side of and partly round the stud and the wall of 
the recess round it, and a concavity in the lower face 
of the said resulting portion whose cross-section is less 
than a semicircle, the width of said concavity being 
less than the width of the recess in the female die at 
the point where the link arrests the male die, 
whereby a space or pocket is left all around the link, 
into which surplus metal may escape and lie above 
the plane of the axial line of the link in position to be 
worked back into the link by reversing the link in the 
die, as set forth. 


377,326. Recor, MounTING ror ORDNANCE, A. Noble, 
Newcastle-upon-Tyne, England.— Filed December 1st, 
1887. 

Claim.—{1) The combination, in a carriage or mount- 
ing for a quick-firing gun, of a slide frame having 
trunnions and carried by these trunnions in bearings 
on a pivotted support, and a gun with cylindrical 
surfaces formed upon it carrying a piston ring within 
a cylindrical cavity in the slide frame, such cylindrical 
cavity being closed by glands at its ends filled with 
liquid, and serving as a hydraulic buffer to control the 
movement of the gun, substantially as described. (2) 
The combination, in a carriage or mounting for a quick- 
firing gun, of a slide frame having trunnions and 





carried by these trunnions in bearings on a pivotted 
support, and a gun with cylindrical surfaces formed 
upon it, carrying a piston ring within a cylindrical 
cavity in the slide frame, such cylindrical cavity — 
closed by glands at its ends filled with liquid, an 
serving as a hydraulic buffer to control the movement 
of the gun, and a coiled spring surrounding the 
gun in front of the slide frame and a upon a 
collar provided upon the gun, such spring being com- 

when the gun recoils, and by its reaction 
Cais the gun back to the firing position, substan- 
tially as described. 


377,332. MetaL Pitinc axp Supstructure, 8. W. 
Robinson, Columbus, Ohio.— Filed 27th July, 1886. 
Cluim.—Q) A cast metal pile consisting of a body 
made up of a series of webs terminating in laterally- 
projecting wings or flanges, the said webs and flanges 





being int 42) The combination, with a metal 
pile or column, of a metal cap provided with 
an internal flange or flanges to bear or rest 
upon the upper end of the divergent wings of 








the pile or column, substantially as set forth, (3 
The combination, with a a = metal piles wl 
caps arranged on the same, substantially as described, 
of a spider-strut adapted to engage the seats on the 
respective caps, substantially as set forth. (4) The 
combination, with a group of metal piles, columns set 
respectively, upon the piles, and couplings connecting 
the respective piles and columns, of a spider-strut 
adapted wo eae the seats on the respective coup. 
lings, substantially as set forth. (5) The combination, 
with metal piles and columns, the same having webs 
and divergent wings or flanges, and coupled substan. 
tially as described, of metal sheets, the same bein, 
secured to opposing = on adjacent piles and 
columns and notched over the couplings, substantially 
as set forth. 
877,375. Sur Sreerinc Apparatus, J. Eiison, 
Boston, Maas.— Filed December 28rd, 1887, 
Claim.—(1) In a steering apparatus, the segmental 
gear e, having socket ¢l, adapted to receive the rudder 
post, said socket having a web ¢% adapted to enter the 
rudder post, and ears ¢? «?, with fastening bolt /, as 
and for the purpose set forth. (2) In a stecring 
apparatus, the segmental gear ¢, having upwardly. 
projecting trunnion «4, combined with the stationary 
ng plate c, having a perforation adapted to receive 
said trunnion, and the fastening screw ¢, substantially 
as and for the purpose set forth. (8) In a steerin 
apparatus, the segmental gear ¢, its trunnion ¢4, ond 
fastening screw c®, in combination with the stationary 
frame or bearing plate ¢, in combination with the 
front perforations c4 c4, adapted to receive fastening 
screws or bolts for securing the plate ¢ in place, sub. 
stantially as set forth. (4) In a steering apparatus, 





the bearing plate or frame c, having centreing hub c? 
in its rear end, in combination with the cover 7, having 
cup gi, and the single rear screw y*, and front 
screws 7 7 arranged at the sides of the bearing cl, 
substantially as and for the purpose set forth, (5) In 
a steering apparatus, the shaft 4 and pinion d secured 
to it, and the segmental gear ¢, having perforations ¢’, 
combined with the bearing plate c and locking pin /, 
adapted to pass through a perforation in said bearing 
plate and any one of the perforations in the segmental 
gear, as and forthe purpose set forth, (6) Ina steering 
apparatus, the shaft ) and its pinion d and the sey- 
mental gear ¢, meshing in said pinion, as described, in 
combination with the bearing plate c, having foot or 
rest cand rib c*, the forked metal plate k! k?, and 
intermediate elastic packing i, all constructed, com- 
bined, and arranged substantially as and for the pur- 
pose set forth. 

377,397. Evecrric Rattway, W. J. Ludlow, Cleveland, 

Ohio.—Filed May 16th, 1887. 

Claim.—(1) In an electric railway, a T-rail con- 
structed in two substantially equal vertical sections, 
in combination with an electrical conduit laid in a 
space between said rail sections, substantially as 
described. (2) In an electric railway, a T-rail composed 
of two substantially similar vertical sections and tie 
bolts uniting said sections and passing through 
interposed washers, bg ge | the sections are separated 
to form a space for the electrical conductors, sub- 
stantially as described. (3) In an electrical railway, a 
T-rail composed of two substantially similar sections 





tie bolts uniting the same and passing through inter- 
posed washers, insulating rubber strips each having a 
similar cavity in its inner face, and an electric con- 
ductor consisting of two flat strips of copper lying in 
the cavities of the insulating strips, substantially as 
described. (4) In an electric railway, a conduit for 
the electric conductor by which the energy is conveyed 
to the motor, said conduit consisting of a pair of 
insulating strips and flat conducting strips laid 
between, the whole being contained in a channel 
formed in the tread of the rail, substantially as 
described. In an electric railway, a rail having 4 
channel formed in its tread, in combination with an 
electric conductor insulated in said channel, sub- 
stantially as described. (°) In an electric railway, 
two flat conducting strips laid face to face and having 
their edges inwardly bevelled, two insulating rubber 
strips laid face to face and within which the conduct- 
ing strips are inclosed, and a rail formed in longi- 
tudinal sections hetween which said insulating strips 
are tained, substantially as described. 











Locomotives AND CaNnaLs.—On Wednesday, on the 
Shropshire Union Canal at Worleston, the London 
and North-Western Railway officials tested the expe- 
riment of drawing canal boats with a locomotive. A 
set of rails, 18in. gauge and about a mile in length, 
had been laid along the canal bank. On them was 

laced a small locomotive from Crewe Works. Two 
Conte were attached by ropes to the locomotive, which 
drew them along eusily at the rate of seven miles an 
hour. Four boats were then attached, and the same 
speed was attained. The experiment was deemed 
successful, 
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BRITISH AND FOREIGN GUNS AFLOAT. 





Ir the whole of the guns afloat in British armour-clad 
vessels were fired, the muzzle energy of their projectiles 
would be sufficient to lift the combined French and 
Russian armoured fleets bodily 7$ft. out of the water. 
Similarly if the whole of French and Russian guns behind 
armour were fired, their energy would be sufiicient to lift 
the British armoured fleet 7}ft. out of the water. Reader, 
this statement is fairly correct, but the contingency con- 
templated is not likely to happen. We have opened with 
these sensational statistics to call attention to figures 
which we proceed to go into in a more business-like 
manner. 

Public attention has recently been called to the subject 
of our guns. It has not been a question so much as to 
whether Krupp’s guns or any others show a slight 
superiority or inferiority in ballistic power, but rather 
whether we have a sufficient armament to provide a trust- 
worthy artillery defence for the country. Doubt has been 
thrown on our ordnance both as to quality and quantity. 
As to the former, there are many who fear that our ships 
are for the most part armed with old and powerless 
weapons, and that those which possess our newest guns 
have weapons which, while they have certainly produced 
xood ballistic results, are liable to burst like the piece on 

ard H.M.S. Conqueror, and leave the ship both severely 
damaged and weaponless. As to quantity, the most dis- 
heartening statements have been made in the House, 
indicating that we are looking for a supply of guns which 
is not to be completed for about three years. In the 
meantime all Europe is armed to the teeth and restless, 
while diplomacy has to deal with questions presented 
almost at the point of the bayonet. 

We may say at once that we are not proposing to paint 
a picture in vivid colours such as might be naturally 
expected from a political publication, but rather to supply 
certain facts and figures for others to shape and colour as 
they may judge right. 

The story of our guns may be briefly told. By 1878 
and 1879 both Armstrong and Krupp had succeeded in 
obtaining ballistic results very we beyond all former 
achievements, by the use of large charges of slow burning 
powder burnt in long bores in such a way as to keep up the 
pressure against the shot and discharge it witha very high 
velocity, while the gun had been subjected to only a very 
moderate maximum pressure. In this work, so far 
as we could ever obtain evidence, Elswick, represented 
by Capt. Andrew Noble, took the lead; but in 1879 

rupp exhibited results on so large a scale, and of so 
remarkable a character, that he produced an impression 
that has probably told largely in favour of Essen ever since. 
England certainly did oe tostrengthenit by standingstill 
to wait for new guns to be thoroughly perfected before 
she committed herself to a new system. For this there 
appeared, perp some excuse. England had followed a 
track which had proved unfortunate in more ways than one. 
She had discarded breech-loaders for muzzle-loaders, and 
the new increase in length made muzzle-loading so incon- 
venient, that it was clear that breech-loading would 
have to be adopted, and this involved the trial and 
selection of a system of breech-closing. In addition to 
this steel displaced iron coils; but this last change 
might be effected without complicating the question of 
the adoption of the new type gun, as indeed a change 
of structure has gradually taken place in Krupp 
guns, apart from any change in proportion, which in 
the numerous cylinders and system of building up, now 
resemble our own pieces much more than was formerly 
the case. y Pena wn there was a great temptation for 
England to stand still in hope of adopting the best form 
of gun, and avoiding the complication of successive 
patterns as far as possible. After 1881 changes were 
made and fresh guns came in, but not fast; and in numbers 
of new guns, England is still far behind-hand, although 
we have now put matters in General Maitland’s hands, 
whose ability is beyond question. This backward- 
ness is specially apparent, because England’s old type 
guns are muzzle-loaders; whereas continental Powers 
having had _breech-loaders throughout, the distinction 
between their new and old guns is not easily discerned, 
and the old type guns are liable to be treated by 
critics as good and powerful arms simply because they 
are breech-loaders. This is one reason in itself why 
afew facts and figures are needed at the present time. 
As an illustration of the mistake which is made by view- 
ing all breech-loading guns as new type pieces, and there- 
fore superior to English muzzle-loaders, we would refer 
the reader to Tables I. and III, showing English and 
Russian guns respectively. The English table is divided 
into two, The first portion deals with new type breech- 
loading guns, and the second with old type muzzle-loaders. 
The superiority of the former over the latter is two-fold. 
First, the projectile leaves the bore with more energy in 
proportion to the weight of the gun; secondly, owing to 
the calibre being smaller, the projectile meets with less 
resistance in penetration, and thus has a further advan- 
tage in attacking soft armour. The energy per ton of 
gun, however, is the measure employed by Krupp, and, 
on the whole, the safest measure to take of the success of a 
gun as an investment. The English new type guns have, 
we find, on an average 500 foot-tons energy, and those of 
the old type only about 300 foot-tons per ton of gun. 
Now, anyone who turns to the Russian table, and observes 
that it consists wholly of breech-loading pieces, and 
therefore sets them down as the same class of gun, 
and comparable with our English breech-loaders of 
the same weight, would make a great mistake; for far from 
being all new type guns, the average energy per ton of 
gun of the entire table is not only less than the figure of 
our new guns—that is, less than 500—but it is actually 
less than that of our old type guns taken by themselves, 
that is less than 300 foot-tons per ton of gun. Treating 
the Russian table in the same approximate manner as the 
others, we have multiplied the total weight of the guns 
by 300 to give the total energy of the whole armament, 





which gives us 1,110,840 foot-tons; but we find that 
calculating the actual energy of each gun and adding 
up, we obtain only 1,077,310 foot-tons. We have 
one into this in detail, in order to explain that foreign 
reech-loading guns shown in tables must not be assumed 
to be all up to date, many really corresponding to our old 
muzzle-loaders, and in this instance many being even in- 
ferior. About England, however, herself no such serious 
mistake can be made. The muzzle-loading guns may gene- 
rally be regarded as of old type, and the breech-loading as 
new ; a few exceptions, however, exist even in the Navy. 
For example, it may be seen that to treat the80-ton muzzle- 
loading gun with 369 foot-tons per ton of gun, and 
29,530 foot-tons muzzle energy as an old type gun, 
in the sense of a feeble gun, would practically be tritling 
with the question. Muzzle-loading guns have, however, 
been objected to on the score that under machine and 
quick gun fire it would be impossible to work them; but 
this is an entire mistake, the gun detachments in the 
turrets of the Inflexible are safe indeed compared with 
the gunners on board the Admiral Duperré, whose bar- 
bettes expose the men’s heads and shoulders completely 
to machine gun fire, while the men working the broadside 
batteries, although protected from most machine guns, are 
more likely to suffer from quick fire guns and shrapnel 
than if they had no iron ship side in front of them. In 
short, the power of the guns may practically be best judged 
by the stored-up energy of their ae arene 
Nor need we practically take the possibility of accident 
into account. Occasional accidents have happened both in 
England and abroad. There have been more of a fatal kind 
abroad latterly, we understand. The very small percentage 
of failures which have occurred in either case do not argue 
anything that could be taken into account. They have 
nearly all come from the same cause with us, namely, suc- 
cess in making the powder slow to such an extent that the 
pressure in the forward part of the bore became more 
than the gun could bear, and it yielded near the muzzle. 
The proportion of guns thus disabled could not practically 
be reckoned as anything, and as to men, we are uncertain 
if any have been injured at all from guns thus failing. 
Certainly none were hurt in the best known instances. 
The Thunderer accident we do not now reckon, because it 
occurred from double loading with a shell in front of a 
shot and second charge, which combination, we believe, 
would wedge open any gun. The possibility of this has 
since been prevented. Some other danger might doubt- 
less arise either with British or foreign ordnance. In war 
men are unfortunately exposed to danger at the best. 
We are, however, at present only insisting that British 
guns need not be regarded as liable to any danger which 
will practically interfere with their efficiency. 


1.—Table of Guns Afloat in British Ships. 
Breech-loading New Type Guns. 
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The efficiency of British, French, and Russian guns, we 
consider can be roughly estimated from the Tables I, II, 
and III., which we give herewith, and which we will now 
analyse. They are mainly drawn up from Lloyd’s tables, 
those in Lord Brassey’s “ Almanack,” the Austrian “ Marine 
Almanack,” and similar works. These books are apt to 
take figures from cxe another and from THE ENGINEER, 
generally with ample acknowledgments, Sir Nathaniel 





Barnaby’s Naval Review presents the same class of infor- 
mation, but in the form of diagrams, which appeal at once 
to the eye and serve to check impressions very readily. 
By reference to such works any figures we give can be 
checked and re-worked. Each table is divided into sepa- 
rate columns for guns behind armour and those which are 
without protection. In the case of the British table, the 
old and new type guns are also divided, although, as above 
remarked, the fact that the 80-ton gun is included under 
the second category, itself shows that old type guns must 
not be set down as necessarily deficient in power. In the 
bottom line of each table we give the total weight of 
metal of protected and unprotected guns, and the total 
muzzle energy of the armament printed up the last 
column, as calculated by multiplying the total weight 
of metal by the approximate average muzzle energy 
per ton of gun, which is sufficiently correct for 
our purpose. If we endeavour to compare the British 
and French guns, it may be observed that taking the 
energy per ton of gun as the test of its efficiency, we find 
the British new type guns’ figure is 500, that of the old 
type guns is 300, as before noticed. If we unite these 
figures in the proportion of 41 to 53, which is nearly that 
of the total weight of metal of each class of guns, we 
obtain 387 as the general figure of energy per ton of gun. 
The French total figure corresponding to this is 398. 
The difference between 398 and 387, then, roughly repre- 
sents the amount in which the French guns are better 
than ours ton for ton at the present moment. This is a 
bad feature, and we must exert ourselves to rectify it. 
If it could be shown that the French factories had 
specially devoted their powers to their naval wants, 
some excuse might be found in the fact that their 
total weight of metal is 96183 tons, whereas ours is 
13,537°8 tons; but unfortunately our land guns are 
notoriously behind-hand, and those of the French are far 
ahead of us, so the thought of the land service does not 
bring us any comfort. The fact is that we stood still 
with our hands in our pockets, and we held our money 
safe for years, instead of turning it into guns, and we 
must not grudge it now; and, indeed, we may think our- 
selves only too happy if we yet avoid suffering for our 
repose. 


Il.—Table of Guns Afloat in French Ships. 
Breech-loading Guns of all Types. 
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Ill.—Table of Guns Afloat in Russian Ships. 
Guns of all Types. 
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There is no object in making things out to be worse than 
they are, however. Let us see practically what is our gun 
power compared with France. We have considered the 
grand total of all our guns afloat to show how far we 
were making guns for all purposes; but let us now take 
only those of our armoured fleets, the British guns 
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weighing 9397 tons and the French 6931°5 tons, the rela- 
tive proportions being nearly the same as that of the total 
guns afloat of each nation. These have approximate 
total energies of 3,637,000 and 2,758,737 foot-tons respec- 
tively. These figures represent roughly the armoured 
artillery power of each nation—that is, nearly in propor- 
tion of 4 to3. If Russia’s ironclads be thrown in with 
those of France, we have to add 31634 tons of metal and 
949,020 foot-tons energy, making the total of 10,0949 
tons of metal and 3,707,757 foot-tons energy—that is, the 
French and Russian guns combined are more powerful than 
the British. 

The fact that this energy does not appear capable of 
producing so much effect on the British fleet as our own 
fire produces on the combined French and Russian, as 
stated in the commencement of this article, is merely due 
to the circumstance that the tonnage of our vessels is the 
greater. From Lloyd’s List for 1887 we make the 
totals of British, French, and Russian armour-clads 
as 510,170 tons, 322,197 tons, and 161,335 tons. Curi- 
ously enough, these figures differ little from estimates 
which Lord Brassey gives, in his Annual recently brought 
out, for these fleets in 1891, which are respectively 
510,080, 290,321, and 164,991 tons. It must be supposed 
that the British ships benefit by their weight in some 
way, either in additional armour or coals. Consequently 
we may be entitled to the advantage derived by applyin 
the fire in each case to the opposite fleet or onsbinnl 
fleets. If we divide the total energy, then, by the tonnage 
of each fleet, we arrive at the fact that at present the 
French and Russian energy of fire would, if applied in a 
suitable form, lift the British fleet 7}ft. whereas the 
British fire would lift the combined French and Russian 
fleets 73ft., and if the same fire be applied to Lord 
Brassey’s estimates for 1891, the British tleet still stands 
at 7}ft., and the combined French and Russian at 
8ft.; but Lord Brassy generally takes a sanguine 
view of these matters and his French fleet in 1891 
is actually smaller than the present one, doubtless 
owing to the fact that he strikes the Reine Blanche 
Heroine, Taureau, Onondaga, and Tigre off his list as 
obsolete, while the Repulse only is struck off |the British 
list. The Russian fleet is by no means a strong one; it is 
very unsatisfactory then to find that its added strength 
is sufficient to render the French our match, particularly as 
we have so many colonies to defend all over the world, and 
worse than all, have the fatally weak element of a gigantic 
commerce. The defence and attack of this latter naturally 
draws us on to the consideration of the guns of un- 
armoured ships. The total weight and energy of the 
guns of these, are, for Britain, 4140°8 tons with 2,218,245 
foot-tons energy ; France, 2686°8 tons with 1,069,346 foot- 
tons energy ; and Russia, 539°4 tons with 161,820 foot-tons 
energy. The energy of the French and Russian guns 
combined, namely, 1,231,166. foot-tons, is not much in 
excess of half that of the British guns, but it is sufficient 
to destroy our commerce, and with it to threaten our 
national existence, for the excess of our ships is not at all 
adequate to checkmate attacks made in all parts of the 
world. The most hopefuy idea is to armour merchant- 
men efficiently, and for this we need guns. The more 
then this question is looked at the more we feel satisfied it 
will be felt that our great need is guns afloat. In the 
mean-time our field artillery with their now obsolete guns 
are crying out fora field piece of really new type. Our siege 
trains are no better supplied, and it is idle to talk of our 
ports. Then, again, except a few old type Woolwich guns 
very well converted in their way into mortars, we have no 
rifled pieces for vertical fire. How shall we get our guns? 
How overtake the four years we stood with our hands in 
our pockets? Without exaggeration, and with every 
wish to take the most sober and reasonable view of 
matters, is it not high time to ask this question ? 








THEORY OF THE TRANSVERSE STRENGTH OF 
BEA) 
By DanieL Kinnear Ciark, M. Inst. C.E. 
No. IL. 

THE object of this paper is the development or com- 
pletion of the true theory by which the hitherto unex- 
plained resistance of a beam, largely in excess of what is 
calculated by the ordinary formulas, is, as the writer 
believes, for the first time demonstrated. The theory 
was briefly indicated and the fundamental formula pro- 
pounded by the writer in 1877.1 It is now here logically 
developed for the typical case of a beam of rectangular 
section ; the application of the theory to beams of other 
sections being directly deducible from the typical de- 
monstration. 

Suppose a beam, a bcd, Fig. 1, of uniform rectangular 
section fixed horizontally into a wall at one end ad, and 
loaded by a weight W at the other end bc. The gravitating 
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force of the weight is resisted by the wall; and the 
weight, though overhung, is as really supported by the 
wall as if it were placed on the top of it. By what force, 
or combination of forces, is the gravitation of the weight 
transmitted to and resisted by the wall? This question 
hitherto unsolved, it is the object of this paper to eluci- 
date and to answer. 

Postulate (1). The coefficient of elasticity in tension is 
the same as that in compression ; (2) the substance of the 
beam is perfectly Lomogeneous ; (3) stress may be excited 
in different directions simultaneously in the same piece. 





1See “A Manual of Rules, Tables, and Data,” 1887 ; pages 504, &e. 


The vertical gravitating force of the weight is converted 
into horizontal forces acting longitudinally through the 
beam, by the medium of which the vitating force is 
transmitted to the wall, and is there absorbed or resisted. 
The vertical and horizontal forces are connected by inter- 
mediary diagonal forces into which they are convertible, 
and from which they are evolvable. It is clear that 


diagonal forces are essential as intermediaries, since forces | 


in one direction are not directly transmissible in another 
direction at right angles. 


Five distinct sets of forces are thus brought into action, | 
namely—(1) the vertical stress of the weight at the point | 


of suspension and at the wall; (2) the diagonal stress 


initiated by the weight developed into (3) horizontal | 


tensional stress in the upper half, and (4) horizontal 
compressive stress in the lower half of the beam ; and (5) 
superinduced shearing or diagonal stress excited by the 
action of the longitudinal or horizontal stresses in contrary 
directions. 

The inception of the intermediary initial diagonal 
stress at the end bc of the beam, reproduced in Fig. 2, is 
indicated by the diagonal lines. Suppose the beam to be 








| diagonal stress is transmitted, as in Fig. 3, showing a part 
of the end of the beam. In the lamina bc fe let a verti- 
cal force of 10]b. act at the point g in the end of the 
beam. It is resolved into two diagonal stresses, gh tensile 
and g ¢ compressive, each inclined at 45 deg. to the end 
| face 6c, and forming the angle 90 deg., with each other, 
Conceive the vertical e f to be a fixed base, and reproduce 
the triangle of stress g / 7 to a large scale, Fig. 4, in which 
| the tensile stress g 2 and the compressive stress g ¢ are in 
| equilibrium with the vertical stress at the point g, mea- 
sured by A 7 or gj, one of the divisions of the end face. 
The effect of this combination of stress, supposed to be 
_ applied similarly to all points in the vertical face } c, is to 
| cause the face bc to slide downwards opposite the fixed 
| plane e f, and so to shift the point g, for instance, to 
| another — g', as the result of the diagonal exten- 
| sion in the direction A g, and the diagonal compression in 
| the direction gz. The normal diagonal g 7 intersects the 
line of tensile stress 4 g1 at the point m, and supposing 
that a like application of force takes place at all the other 
points in the face b c, it is apparent, without formal 
demonstration, that the point g, with the whole of the 
vertical face bc under shearing 











Fig 2 stress, slide downward together 
e " into a new position parallel to 
a : Jeo < Satatatanatararamar é the base efat the oth ac perpen- 
Da r 4 COO FE dicular distance from it as 
3 before the application of the 
\¢ sliding stress, and of the same 
$ length vertically. 
/ Legitimately, therefore, the 
vA a vertical plane e f was assumed, 
J 8 for argument, as a fixed base; 
/ and if the whole beam be sup- 
a / Mf V0 a to consist of vertical 
# hz 5 Ffosereseszite minze, each lamina serving as 











without weight in itself, and that the weight, or load W, 
is uniformly applied to the end bc for its whole depth. 
Divide the depth into, say, ten equal parts, numbered 
1 to 10, each part taking one-tenth of the load. Let the 
load be equal to 1001b., then each decimal division takes 
its proportion of the load (100 + 10=) 101b., as vertical 
shearing stress. The stress at every point in the end of 
the beam is resolved into a pair of diagonals, tensile and 





compressive, each of which forms the angle 45 degrees 
with the vertical end face as exemplified in the diagram, 
in which tensional diagonal lines pass upwards to the 


upper face of the beam, cutting it in the interval 5 ¢, equal | 


to the depth of the beam ; and compressional diagonals 


crossing these at right angles pass downwards to the | 


lower face, cutting it in the interval c f, also equal to the 





depth of the beam. Stress is here typified by straight 
lines, which correctly indicate direction; but of course 
there is no natural subdivision or cleavage of diagonal 
stress, or of any other stress. It is, on the contrary, un- 
divided and continuous across the whole area pervaded 
by it, analogous to a flat tint compared with parallel 
lines. 

The beam may be supposed to consist of vertical lamin 





or thin slices, through each of which the shearing or 





a base for its predecessor, it 

may be conceived that the 

diagonal stresses are transmitted 

from one to the other, as in- 

dicated in Fig. 3, and in straight 

diagonal courses reaching to 

Ww the upper and the lower faces 

of the beam, just as already 

artly shown in Fig. 2, for an un- 

aminated beam. Diagonal stress, 

tensional and compressive, resulting from vertical shearing 

stress, is the fundamental stress brought into action in the 

loaded beam ; and if it were the only internal stress set 

up, the beam would assume the simple form of a slanting 

rismoid, as a b! c! d, Fig. 5, straight on the upper and 

ower faces, dipping uniformly, the end dropping from the 

sition b c when the beam is unloaded to a lower position 

1 ¢l, in the same line, parallel te the base a d, and at the 

same perpendicular distance from it as when the beam is 

/unloaded. In fact, the beam remains of the same length. 

The diagonal stresses are indicated by lines of uniform 

intensity from end to end, and from top to bottom, at 

| 45 deg. with the upper and lower faces of the beam, and 

| intersecting each other at right angles. A corresponding 

diagram, Fig. 6, shows the beam as if it consisted of 

rigid lamine united by an elastic medium, deflected by 

the load ; the resulting stress transmitted from lamina to 

lamina being precisely the same as in the plain unlami- 
nated beam, Fig. 5. 

But the condition of diagonal stress here contemplated 
depends for its existence on the co-operation of internal 
longitudinal stresses, or of external forces, in producing 
equilibrium, seeing that the summits or outcrops of the 
double diagonal stress, tensile and compressive, at the 
upper and lower faces of the beam, are not between them- 
selves completely balanced. The diagonal tensile stress 
ce, Fig. 2, for instance, is but partially balanced by the 
reflex compressive diagonal stress eh; and a longitudinal 
tensile force in the direction e a, within the beam, acting 
at the outcrop e, is needed to balance the two diagonals. 
To analyse the stresses, draw the perpendicular e f, from 
the summit or outcrop e of the triangle of forces / ec, to 
the base. The tensile and compressive stresses, now sup- 
posed to be represented by ce and ¢/ respectively, are 
resolved into vertical stresses e i and fe, which neutralise 

| each other; and the horizontal stresses ¢ f and fh which 
| unite as one stress ch. This resultant stress is the 
| measure of the horizontal force that acts at the point e, 
to make equilibrium with the two diagonal stresses repre- 
| sented by ce and eh. Conversely, the diagonals bf and 
| fg, compressive and tensile respectively, intersecting in 
| the lower face of the beam, are equilibrated by a longi- 
| tudinal compressive force within the beam, acting at the 
| outcrop f, measured by the base gb of the inverted tri- 
angle fg b acting in the lower line df, It thus appears 
that the angular summits or outcrops of diagonal stress 
| at the upper face of the beam are sustained by longitudi- 
nal tensile force; and those at the lower face by longi- 
tudinal compressive force. 

The stresses thus brought into triangular relation 
have not now been treated in the order of their 
propagation. The second diagonal pertaining to each 
summit of stress is, in point of fact, the resultant of 
the first diagonal and the longtvadinel force, and it is the 
last of the sequence of three forces. For instance, the 
first diagonal stress ce, which is originated at the point ¢ 
in the end face of the beam, Fig. 2, excites the longi- 
tudinal stress in ea—both stresses being tensile— 
and these together generate the resultant or second 
diagonal stress eh, which is compressive. Similarly, 
this stress excites longitudinal compressive stress in 
the lower line 2d; and the two compressive forces in 
eh and hd generate the resultant second diagonal 4 ¢, 
which is tensile. In the same manner precisely, 
the first compressive diagonal stress b f originated 
at the point 6 in the end face of the beam excites 
compressive stress longitudinally in the lower face in the 
line fd ; and from these two stresses the second diagonal 
or tensile stress fg, pertaining to the summit f, is gene- 
rated. Thence the compressive diagonal g 7 is generated 
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by the tensile diagonal f g, and the tensile longitudinal 
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stress in the upper face of the beam ya. And so on to 
the wall. 

In such manner, by a combination of diagonal and 
longitudinal forces, the whole of the diagonal stress 
initiated by the vertical force of the load applied at the 
end b c of the beam is propagated and transmittted to 
the other end of the beam and the wall ad, where the 
diagonal stresses are compounded into vertical resultants ; 
conversely to what takes place at the loaded end of the 
beam, the origin of the stress. As the diagonal stress is 
extended by propagation in the same manner, it is neces- 
sarily uniform over the whole area of the beam from end 
to end. 

If it be supposed that the horizontal forces instead 
of being developed in the beam, are exerted ex- 
ternally to the beam, and independently of it, the only 
internal stress on the beam would be the diagonal stress, 
as has been supposed in the construction of Fig. 5, in 
which the beam is shown as a slanting prismoid ; the 
horizontal length and the vertical depth remaining the 
same as in the unloaded beam. The external forces would 
act as two couples, one of which would be formed by the 
vertical stresses at the ends of the beams, and the other by 
the top and bottom horizontal forces. The couples would 
balance each other in equilibrium. 








THE BRITISH SECTION OF THE BRUSSELS 
(XHIBITION, 

Tuanks to the energy and organising power of Mr. S. 
Lee Babty, Commissioner-General for the British Section 
of the Brussels International Exhibition, that section has 
the proud distinction of being ready for opening before 
any of the others, and, indeed, before the native portion. 
The stands are so far finished as to present a neat, uniform 
appearance, only a few gaps and incomplete installations 
being noticeable here and there. The section was formally 
opened on Saturday, the 19th ult., by Lord Vivian, C.B., 
H.B.M. Minister Plenipotentiary aud Chargé d’ Affaires at 
the Court of Brussels, to whom, with other distinguished 
guests, a banquet, modestly styled “lunch,” was given by 
Mr. Babty, who presided—the toasts being limited to 
“The Queen,” “ The King of the Belgians,” ‘ Success to 
the Exhibition,” and “The Press.” After dinner, the 
regulation forbidding smoking was suspended for the 
nonce ; then the party adjourned to the Japanese Village, 
and afterwards made a tour of the section. 

The building, designed by Messrs. Maxwell and Tuke, 
architectsof the Manchester Exhibition, consistsof noincon- 
siderable portion of that structure, having a nave and 
transept 60ft. wide, the corners of the rectangle being 
filled in with courts of 30ft. span and lower elevation. 
The clustered columns formed by steam-pipes, the flanges 
of which only add to the effect, again prove how beauty 
can be attained by simple forms poll pl disposed, 
while the iron roof is elegant as well as light. 

Messrs. Harrison, Ainslie, and Co., of Newland Furnace, 
Ulverstone, have an interesting stand containing samples 
of their remarkably pure “ Lorn” brand of cold-blast 
charcoal pig iron, of which they are the sole makers in 
England, together with the red hematite ore forming the 
charge, and some very fine castings, both rough and 
finished, made on the Continent from the pig. The Leeds 
Forge Trophy, consisting of corrugated flue tubes, flanged 
locomotive frames, and corrugated wheel tires, has all the 
pa at a little distance, of a large inverted- 
cylinder engine. Near to it has been erected a 66-H.P. 
Babcock and Wilcox water-tube steam boiler, with 
its brickwork setting, and new wrought iron headers, 
or passages connecting the tubes, a very triumph 
of smiths’ work. While the average evaporation of these 
boilers is 91b. of water per pound of coal, 114 lb., have it 
is said, been reached under favourable conditions. The 
boiler erected at the Exhibition was the means of securing 
an order before the opening, for one of 106-horse power 
for MM. Bracq et Cie. of Ghent, which will defray 
the expenses at the Exhibition. Messrs. Ruston, Proctor, 
and Co., are erecting a compound horizontal engine to 
drivea complete set of cotton-spinning machinery, includ- 
ing Ashworth’s compound spinning mule, provided with a 
double row of 350 spindles, set out zig-zag, only one set 
of rollers and the latest design of headstock. The Great- 
Eastern Railway Company has sent a model of its last 
new steamer the Cambridge, 280ft. by 31ft., made and 
engined by Earle’s Shipbuilding Company, Hull. 

A Westinghouse automatic engine is being erected to 
drive one of Chambers, Brothers, and Co.’s brick-making 
machines, which consists of a pair of conical crushing 
rolls, an elevator belt, a pug-mill, forming dies, sandin 
chatnber, rubber, conveying belt, wire cut-off, artificia 
transporting hacks and drying car, by means of which 
the raw clay put in at one end of the plant is turned out 
in finished bricks at the other. 

A good deal of notice is attracted by Harrington’s tube 
bells, cast of an alloy resembling brass, but which is not 
gun-metal, and produced at far less cost than ordinary 
bells, The Frazer type-setting and distributing machines, 
by which a large portion of the Encyclopedia Britannica 
was composed, also excite a good deal of attention. A 
trophy in solid salt and also samples of the various 
descriptions of salt are shown by Mr. J. Corbett, M.P., 
whose works at Stoke Prior were visited in connection 
with the Birmingham meeting of the British Association, 
and described in Tux Excineer. Messrs. King and Smith 
form their honey-comb wine bin of terra-cotta tubes, in 
which the bottles are inserted, and which fit into one 
another, forming a wall. Walking-sticks are generally 
straightened by steaming the crooked saplings and tying 
them down toa board, so that if afterwards subjected to 
a damp heat they are apt to return to their original form ; 
but Mr. John Knight, of Farnham, trains up the young 
yrs in the way they should go, that im th they are 
old they may not depart from it, a silver collar being 
often added ‘during growth, so that it becomes firmly 
embedded in the wood. 

A very good arrangement is that by which the tram- 


cars, both horse and electric, run right into the grounds 
on both sides. The grounds are already open to the 
public ; and au addition has been made to the attractions 
of three switchback railways and a patent “Topsy-turvey,” 
or hollow cylinder, inside which visitors are strapped 
to be rolled along the rails, in the shape of a“ circular 
undulating railway,” the first specimen of which has 
just now been erected. It was entirely designed and com- 
pleted in five weeks by Mr. Hartley, of Hartley and Co., 
Stoke-on-Trent, and Mr. F. H. Gill, of Kerr, Stuart, and 
Co. With steam at 90]b. in the boiler, a pressure of 
90 1b. is obtained in the compressor, which consists of an 
“A” frame, like a steam winch, with oscillating steam 
and air cylinders, opposite one another, coupled on to the 
crank shaft ; it was made by Hartley, Arnoux, and Fan- 
ning, of Stoke-on-Trent. The compressed air is led by a 
2in. pipe to a receiver in the centre of the circle formed 
by the rails, and thence to a pair of oscillating cylinders 
on the leading or locomotive car by a trussed pipe, also 
2in. in diameter, which revolves with, and undulates with, 
the car by the aid of a universal joint. The track is laid 
with unequal undulations like the switch-back railway, 
and compressed air is admitted to the cylinders, with loud 
exhaust, which can be modified if desired, in rising 
gradients and on the level, but shut off in falling gradients. 
Three times round the circle causes a loss of 10 1b. in pres- 
sure. <A pressure of 100lb. can be obtained with the 
compressor, and 80 |b. is sutticient, but 90 1b. is found to 
be the best working pressure. The two cars have 
together six seats, holding twenty-four persons, and are 
fitted with safety rollers engaging in the channels of the 
rails, which are rivetted to flat iron sleepers secured to 
longitudinal sleepers, and these tied by strap bolts to the 
main timber frame. 








LEAD TEMPERING ARMOUR PLATES AND 
OTHER STEEL ARTICLES. 


Le Genie Civil has recently given a paper on the above-named 
subjects, contributed by E. Lisbonne, late Director of Naval 
Construction, which naturally deserves notice. The following is 
an abbreviated translation :— 

Holtzer chrome steel shells have shown the superiority of 
projectiles over plates, and have made it appear as if the victory 
in the struggle between gun and armour would remain with the 
gun, owing to the high quality of the projectile now introduced. 
The plate, however, has not said its last word. Efforts have 
been made to increase the resisting power of the plate, not by 
increasing its thickness, but by the adoption of special modes of 
manufacture. The Société de Chatillon et Commentry appear 
to have found a solution of the problem in the adoption of metal | 
tempering baths, specially one of lead. Hitherto water or oil | 
tempering has been used to modify the quality of steel, and 
specially to increase its resisting power. This, which only con- 
cerns hard steels, involves the inconveniences of causing fre- 
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quent flaws or cracks when the pieces have any considerable 
magnitude. It is easy to explain this by the manner in which 
cooling takes place in this process of tempering. With a metal 
tempering bath, cooling transmits itself more readily through 
the mass, and cracks are thus avoided. 

The Société de Commentry have applied lead tempering to 
steels of all degrees of hardness, and have made numerous 
static and dynamic tests, and have established the fact 
that soft steels simply cast have the properties of forged 
steel, The metal tempering determines in the molecular struc- 
ture aremarkable change. The firing trials at St. Jacques, near 
Montlugon, made by the society, have shown that the armour 
plates simply cooled offered the same resistance to a projectile 
as rolled steel plates of the same exact chemical quality. With 
very hard steels samples have been free from cracks, although 
the amount of carbon would not have allowed of tempering 
under ordinary conditions without almost certain fracture. The 
process of immersion adopted, consists in keeping the pieces 
cast or forged at a constant temperature throughout the mass, 
when they have been in the regions of temperature at which the 
particles of metal change, and at which cracks are produced. 
To carry this out, the pieces, previously heated, are plunged into 
a metal bath formed of lead, and are left to cool freely in this 
bath. By this meansare obtained perfectly sound, even, regular 
pieces of metal, which have given notably better results than 
ordinary. This method, however, even more than the usual 
methods of forging and tempering, demands great knowledge of 
the conditions for working the steels to which it is applied. The 
temperatures to maintain vary very sensibly with the nature 











of the metal, Manufacturers must have thought out as much 


by theory as practice what were the best conditions for the dif- 
ferent steels in order to obtain thoroughly satisfactory results. 

The Society has originated, in addition to furnaces, special 
means and tools to secure ease, rapidity, and precision in manu- 
facture, such as special apparatus for dipping, blocks for fitting 
up and varying the form of the baths, optical instruments for 
rapidly perceiving the temperature, &c. 

After various statical and dynamic trials by firing, the Society 
established a practice ground at St. Jacques to study plates and 
projectiles as well as the ballistic powers of guns. These trials 
have been carried out with war material both of attack and 
defence, with the following results :— 

Matériel of attack: Forged steel shells.—Steel shells for the 
attack of compound plates and also those of solid steel are 
always made of crucible steel of great hardness, containing 
about 1 per cent. of carbon with other elements. The applica- 
tion of the lead bath produces particularly good results on this 
metal by giving it a great toughness; resistance to rupture is 
considerably increased, and may reach 130 kilogs. per square 
millimetre—82°5 tons per square inch. It is the same with 
regard to resistance to impact. A shell of 34cm. has veen sub- 
mitted to service pass tests by the Navy and has given superior 
results to those hitherto obtained. These shells can be easily 
produced by the lead tempering bath with great regularity and 
without fear of failures on account of flaws. 

Cast steel shells.—In these the lead tempering only tells in the 
improved character of the products, because in any case the 
chances of failure are smal]. As an example of the improvement 
effected, the Society has furnished the following results, which 
are the means obtained from three bars :— 

French measures of shells :— Lead tempered Oil tempered. 


Limit of elasticity 48 4kilugs. .. 45°4kilogs. 
Resistance to rupture . 854s, 76° fs 
Final elongation percent. .. .. .. 9% 6.50 
Trial by falling weight of 18 kilogs. on 

2 60m. 207m. 


bars of #8 with a space of 16 cm. - 
between the supports ) 
English measures of shells :— 

Limit of elasticity 

Resistance torupture.. 

Final elongation per cent. 

Trial by falling weight of 

39°7 Ib. on bars of #2 8-5ft 
with a space of 6°3in. ( hc 
between the supports j 

Gun tubes.—For these, which are made of soft metal well 
worked, the advantage of lead tempering appears chiefly in 
rendering annealing unnecessary. The few trials yet made we 
need not quote. The chief advantage will come when gun tubes 
are made of hard steel. 

Material for defence : Shields.—The first experiments made 
by the Society were on samples from plates containing 0°54 and 
0°64 of carbon, and consisted in comparing resistance to rupture 
and elongation before and after tempering, as well as to impact. 
With steel of 0°54 carbon the resistance to rupture passed from 
62°6 kilogs. (39°7 tons) to 76 kilogs. (48°3 tons) rupture, and the 
elongation from 15°5 per cent. to 9°5. For steel of 0°64 carbon 
resistance was increased, passing from 77°3 kilogs. (49°1) tons to 
89 kilogs. (56°5 tons), and elongation, which was 10°5 per cent. 
before tempering, was 13 per cent. after tempering. In these 
trials an anomaly exists such as is often seen, but as the 
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Lead tempered. 
31°0 t. per sq in. 
54°2 yy ” 

9°0 per cent. 


Oil tempered. 
28°8 t. per sq. in. 
48° yyy 
6°5 per cent. 


6Sft. 
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important matter is the resistance to projectiles, it is useless to 
dwell on these preliminary trials. We will limit ourselves to 
results of Society trials on steel plates simply cast, and ‘after- 
wards brought to the condition of forged metal by immersion 
in metal baths. The results compare absolutely with those made 
on rolled plates. On plates of compound metal of which the 
steel part contains 0°73 carbon, the plate simply tempered had 
a limit of elasticity of 39 kilogs. (24°8 tons), a resistance to rup- 
ture of 80 kilogs. (50°8 tons), with 10 per cent. elongation. Plate 
tempered in lead had a limit of elasticity of 58 kilogs. (36°82 tons), 
resistance to rupture—ultimate tenacity—95 kilogs. (120°6 tons) 
and 12 per cent. elongation. The firing trials at St. Jacques 
are conducted under identical conditions in order to be strictly 
comparative. The plates had 0°276m. thickness (10°87in.), 
being 15m. (4ft. llin.) by 0°735 m. (2ft. din.) in breadth. A 
95 mm. (3°7in.) gun was employed. The initial velocity of the 
projectile was 416m. (1364°85ft.) The projectile with ogival head 
weighed 11°400 kilogs. (25°1 1b.) either of hard cast iron—chilled 
—or of chrome steel. The penetration was much less in lead 
tempered plates than in ordinary plates, and the number 
of blows borne was consequently increased considerably. 
On plates of 12 cm. thickness (4°72in.). the effects of the lead 
bath exhibited at the practice ground at St. Jacques have been 
very remarkable. They have been confirmed by trials made at 
Gavre by the navy on a plate of the same thickness. At 
St. Jacques the plate was attacked by direct fire with cast iron 
(chilled ?) projectiles of 95 mm. (3*7in.), weight 11°4 kilogs. 
(25.1 1b.), with a striking velocity of 430 m. (1410°8ft.): 
that is, 20 metres (65°6ft.) above the exact velocity to perforate 
an iron plate of the same thickness, The gun was 10 m. 
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THE GRIFFIN GAS ENGINE—DIAGRAM OF RESULTS OF EXPERIMENTS. 





from the plate, and the points of impact formed an equilateral | 


triangle of 240 mm. (9°45in.) for each side, or 24 calibres. 
Three blows were delivered. The projectile was broken at | 
each blow, and after the third blow the plate showed no crack | 
or injury, as may be seen in Figs. 1 and 2, copied from photo- 
graphs. 

Experiments with thick plates are difficult to carry out at | 
St. Jacques, and can only be undertaken at Givre. Doubtless | 
the Society of Commentry will obtain opportunities of continu- 
ing the trials on plates ef different thicknesses. There is no 
use in disguising the fact that different thicknesses may demand 
different qualities; perhaps even the composition of the metal 
may have to vary with the thickness of the plate. Ballistic 
experiments with plates of varying thickness are especially | 
necessary to furnish definite information on the subject. 








THE GRIFFIN GAS ENGINE. 


THE following is the ‘‘ Appendix,” with slight omissions, referred 
to in the report, by Professor A. B. W. Kennedy, M. Inst. C.E., 
on the Griffin gas engine, published in our two last impressions. | 

‘‘Two samples of Kilmarnock gas were submitted to Mr. C. J. | 
Wilson, F.1.C., F.C.S., of University College, for analysis. The 
two samples were very nearly alike, and the mean is given in the 
following Table IV. 

‘*For the heat of combustion of hydrogen, I have used a value! 
corresponding to the production of gaseous and not liquid water, 
so as to avoid the necessity of a deduction later on for the latent 
heat of steam. It will be seen that the real calorific vdiue of the | 
gas, calculated in this fashion, is 20.800 thermal units per pound. 
The gas weighs 0°03461lb. per cubic foot at 32 deg. Fab., and | 
14°7 lb. per —_ inch. e actual mean temperature at the 
meter was 67 deg. Fahrenheit, and the actual pressure of the gas | 
14°8 lb. per square inch. The specific volume of the gas through | 
the meter was therefore 30°76 cubic feet per pound, or 0°0325 lb. per | 
cubic foot, the calorific value of the gas per cubic foot through | 
meter thus working out to 677 thermal units. 

The total gas used in the four hours’ working was 1409 cubic feet, 
and the total number of explosions in this time was 35,712. The 
gas used per explosion was therefore 0°03946 cubic feet, or 
0°001283 lb., which makes the total available heat per explosion 
25°7 thermal units, or 20,620 foot-pounds. 


TaBLE V.—Mean Pressures and Volumes. 








\Meanfor4hours’ Dynamo trial 


Time 


weight of oxygen necessary for complete combustion of 1 lb. of the 
gas is—-Table [V.—3-457 lb., which corresponds to 14°88 lb. of air, 
so that quite sufficient excess of air is supplied to insure complete 
combustion. The engine has therefore worked with an exceedingly 


| engines still falls short of that of steam engines. 
| has turned into work 25°6 per cent, of the heat which it was 
| theoretically possible for it to turn into work, while the correspond- 


Tine. Time. 


this, however, the comparative efficiency of this and all other gas 
This gas engine 


dilute charge while attaining so high an economy, which appears to | ing figures for such a steam engine as is supposed above would pro- 


| be a very advantageous condition of working. 


bably be about 37 per cent. 


TABLE IV.—Composition and Calovific Value of Kilmarnock Gas, 





Weight in 





Proportion’! Weight of | Weight of products 






































brake trial. alone. j 
Number of cards measured .. .. .. 32 12 
Mean pressure at A B (absolute) .. .. 13°7 13°7 | 
” ” Cc ” ts ow 60°5 62°2 | 
4 i De. 5. 1s os] ee 164°1 
a x Siege 44°4 4675 
Mean volume atCD .. .. .. . 0°225 0-225 
” - E os 2. 8s ob 0°295 0°21 
* FB ee ea 0°730 0-7: 
Volume swept through by pistun.. .. 0-505 0°505 | 
Mean atmospheric pres-ure .. .. .. 14°75 14°75 
Mean gas pressure through meter... 14°80 14°82 


For the purpose of examining the extent to which this heat has 
heen utilised, I have followed a method used by me on former | 
occasions, and constructed an ideal indicator card—see p. 430, ante | 
—cerresponding as closely as possible to the actual mean card of 
the engine. This card is shown by the thick line in the figure. 
The pressures at its different cardinal points are the means of those 
obtained by measuring the corresponding points on all the indicator 
cards, The point E is the mean position of the point where the | 
mean initial pressure line cuts the expansion line—produced if 
necessary—on the indicator cards. The different figures are given 
in Table V. The greater part of the heat received by the gas is 
received during C D—at constant volume--and during D E—at 
constant pressure. The combustion is not quite complete at E, and | 
in most gas engines a small amount of heat is still received during | 
the expansion EF. In the Griffin engine this amount is very 
Toenable me to calculate the different temperatures during 


| 


small. 
the cycle, and the different quantities of heat involved, it was | 
necessary to find first the actual composition of the charge. The | 
air in the charge must occupy—see Table V.—a volume of 0°73- 


Work done on charge during compression (B,C, M,N) ..| 


1,980 
Work done by charge (calculated) during expansion (D, E, 

ED ek) tie ale ewe al tsk ap” “alee akin ak Me iliac 6 580 
Net work done by charge in ideal process (B, C, D, E, F) . 4,600 
Actual net work done by charge from indicator cards (work- 

i Pike “en. Gh (Sh) Sh oe “oe. oe Be oa 4,139 


ing stroke) 


Foot-pounds, 








Heat taken up by charge during compression .. .. .. 1,280 

Heat taken up by charge during increase of pressure at 
TS ee ee 7,789 

Heat taken up by charge during increase of volume at 
constant pressure(D, E) .. .. .. .. 2. oc «2 oe 5,570 
Heat taken up by charge during expansion .. .. .. .. 150 
| 14,720 

Tota! amount of heat turned into work per stroke, above 
zero pressure (=41304+1980)  .. .. 1. 5. we we 6,110 
Difference, being heat rejected in exhaust 8,610 
Heat rejected in exhaust by direct calculation .. 8,440 


I give below a ‘‘ Heat Account,” based on the figures already 


| discussed, for the trial. 


Table VIII. shows, finally, the proportional values of the quan- 
tities in the “‘Heat Account” expressed as percentages of the 
total heat of combustion. It will be seen that the engine turns 
into work about 20 per cent. of the total heat it receives, the jacket 


| water carrying off over 37 per cent., and the exhaust and blank 











Weight of : ‘ . | 4 
© hi one cubic ft. tot.eig, Calorific weightof oxygen re-| of combustion for 
Picts ae ll one cubic ft." of gas, ee a oe value oxygen re- | quired for 11b. of gas. 
a cane ——— a ¥ hed oy per lb. of quired for | complete 
omumme. At standard pressure >| eee gas. complete | combustion) Steam, Carbonic 
and temperature. combustion. of 1 Ib. of gas)“ * acid, 
Pounds, Pounds. ae ——— Pounds. | Pounds. Pounds. 
| Marsh gas(C Hy) .. .. .. .. 42°80 0°0447 0°01913 0°5531 23,200 12,839 4 2°212 1°246 1°521 
Olefines (taken as half C. Hy, 
| amd halfC,H,y).. .. .. .. 5°55 o-1l74 0°00652 0°1885 21,200 3,994 24 0° 646 0242 07592 
Hydrogen (iH) eS eT oe ee 43°60 0°00559 0°00235 0°0679 52,500 3,565 8 0°543 0°12 
Carbonic oxide(CO) .. .. .. 4°30 0°0783 0° 00337 O-C974 4,300 419 $ 0° 056 “= O11 
lo | ae 29 0°0783 0°00211 0°0610 . - ~- - | 
Carbonic acid (C 0.) and oxygen | 
ie eh sh) uP ok > oe 1°05 0°1060 0°00111 0°0321 : - - _ | - 
1v0"00 = 003859 =«1-00000 20,808 a 3457 | 2100 2-264 
TABLE VIL.-—Caleulated Temperatures and Qnantitces of Heat Tape VITL.—Heat Account. 
and Work ' All quantities are given per explosion, P 
“a a yr. Cr. 
Fah. og Foot- a 
4 pounds. pounds, 
aa Total heat due to the perfect Heat turned into work 4130 
Assumed temperature of gas and air after entering cylinder 110 570 combustion of 0°00128 lb. Heat rejected in jacket water 7740 
| Calculated temperature after compression (cy se ie a OM 784 ofgas= .. .. .. +. 20,620 oe zl = Ps 
ee ee la Heal! unaccdimnted for... 70 
| Calculated temperature on beginning to fall in pressure (E) 2155 2615 20,620 20,620 
Calculated temperature at end of expansion(F) .. .. .. | 1395 | 1855 ’ 
| Ingoing temperature of jacket water .. .. 40deg. Fah, Proportional Values, 
| Outgoing temperature of jacket water... .. .. 150°6 - Percentages 
Mean rise of temperature of jacket water .. .. .. 65°6 os of the whole 
Pounds of water per hour through jacket .. .. .. 1362 heat of 
Pounds of water per hour through jacket per I.H.P... 731 combustion. 
Mechanical equivalent of heat carried off by jacket __ EE i cia ad do a a @eC ae ae 
water per explosion .. + ee ee ee +e 4+) 7740 foot-pounds. Heat rejected in jacket water... «. 2. 6. ee oe 876 
moan . 9 ee a ee 
Gas used per explosion, volume through meter. . 0°0395 cubic ft. ” ” exhaust i ap Met wa au" oe eee ee 
| Gas used perexplosion, weight.. .. .. .. .. .. 0°00128Ib. ee | ee ee ee ee ee 
Calorific value of gas per explosion. . .. 26°7 thermal units 
Mechanical equivalent of ditto. . . 20,620 foot-pounds. | 100°0 


From the experiments described in these reports it will be seen 
that the Griffin engine has attained very high efficiency, and 
attention may be called to the fact that it is the only double- 
acting gas engine made. Being double-acting the size of the 
cylinder and of the chief parts of the engine is much less than is 
usual, and is, we are informed, 50 per cent. less than any other 
triple cycle engine and about 30 per cent. less than that of double 
cycle engines. 

Some reference may be made to the chart or diagram of experi- 
ments given above. This shows the indicated and _ brake 
horse-power of the 8-horse engine at full and at the reduced power 
mentioned in the report. It also gives the total and minute 


| revolutions and explosions, gas used during the time—ten o'clock 


0°046 = 0°684 cubic feet, and will weigh 0-04441b. The total | Charge about 42 per cent. 

weight of the charge is therefore 0°0457 lb. The ratio of air to gas The number of thermal units expended per indicated horse- | 
pee » OCBE _ ss.00 wetont 00144 _ a4 .ns | power per hour can readily be obtained from the figures given—it 
by volume is 0-046 ~ 14°83, and by weight 000198 — 31°62. The | P12, 860. It is interesting to compare this with the corresponding 


1 Ostwald, “‘ Allgemeine Chemie,” volume ii, page 51. 


figures for a steam engine, which, at 224 1b. of water per indicated 
horse-power per hour, wonld be nearly twice as great. 


© 


to two o’clock—and on the short runs the heat carried away by 
jacket water. The diagram is very clear to Professor Kennedy and 
those who have learned it; but it may be necessary to explain to 
those who have not appreciated its ingenuity sufficiently to grasp 
its comprehensiveness at first sight, that a few minutes rivetted 
attention will enable them to place their own value upon it. 
Comparative uniformity or irregularity in any of the quantities 
shown by the diagram is seen at a glance, but quantitative value 
can only be found for the comparison, by reference to the septuary 
index at the left-hand of the diagram. Here the amateur in the 
use of it will find the only objection that can be urged against it, 
for he will be liable to make such a mistake as reading the ‘‘ revo- 


| Jutions per minute” diagram with the ‘‘mean pressure” index. 


This, of course, he will not do if he is careful, and if to avoid it he 
puts a coloured line under each diagram and correspondingly 
colours the index before he starts to use it. Where two indexes 
occupy one column this may at first appear not easy, but it will be 


In spite of , seen that a short piece of colour opposite the two diagrams to which 
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the double index refers will be sufficient. This may be done with 
a blue and a red and an aniline pencil, all of which, of course, 
everyone has at hand. The diagrams on the diagram may then be 
easily read. Te king, for instance, the top diagram, indicated horse- 

ower. ‘The upper part of column 5 of the sextuple index enables 
the reader to see that the indicated horse-power varied from about 
17:73 to 19°6 and the brake horse-power from about 13°62 to about 
15°44. ‘The ‘‘heat carried away by jacket water,” diagonal diagratn 
at bottom of the set, has its index in column 7, from which it 
may be gathered that at twelve o'clock nearly 151,000 units had been 
carried away, and at 1.30 p.m. 305,000 units had been carried away. 

A report on tests of a Griffin engine, by Professor Andrew 
Jamieson, M. Inst. C.E., has also been sent us, and although we do 
not reproduce it, it contains a great deal of very useful information, 
confirmatory of that given in Professor Kennedy’s report. It may 
be mentioned that Professor Jamieson gives the heat efficiency of 
the engine with reference to the heat evolved by combustion of a 
cubic foot of the gas used. This, at 14°7 lb, pressure and 32 deg. 
in the calculation using Mr. J. C. Wilson’s analysis of the 
yas, was equal to 745°73 units, or, corrected to 14°8 lb. and 62 deg., 
the pressure and temperature which obtained, was equal to691 units. 
‘Taking the unit as equal to 773 foot-pounds, and the gas used per 
brake horse-power as 24°48 cubic feet, the efficiency of the engine 
js 15°] percent. Taking the gas used per indicated horse-power 
as 19°27 cubic feet, the absolute efficiency is given as 19 per cent. 
Professor Jamieson’s results differ thus by about 1 per cent. from 
those of Professor Kennedy. 








LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents. | 





BOILER EXPLOSIONS, 

Sin,-—Your correspondent, ‘‘ Flues,” may well doubt the state- 
ment that the provision for recovering the costs and expenses of 
inquiries into boiler explosions cannot with certainty be enforced, 
but doubtless the Assistant Secretary of the Board of Trade has 
good legal authority for his contention. To readers of ordinary 
understanding, who are content to take the plain grammatical 
meaning of the section, it must appear incredible that this power 
should be questioned. The words of the Act are, ‘‘The Court may 
order the costs and expenses of a preliminary inquiry or formal 
investigation, or any part thereof, including the remuneration of 
persons holding such inquiry or investigation, to be paid by any 
person summoned before it, or by the Board of Trade, and such 
order shall, on the application of any party entitled to the benefit 
of the same, be enforced by any Court of summary jurisdiction, as 
if such costs and expenses were a penalty imposed by such Court.” 
To non-legal minds this seems perfectly clear, but the contention 
of the Assistant Secretary to the Board taken in conjunction with 
the decision of the Court of Appeal in Cooke and Sons 7. New River 
Company, given on page 242 of THE ENGINEER for 23rd March last, 
and other instances, seems to nf that between the wording of 
an Act of Parliament and its legal construction there is often no 
connection whatever. 

The inquiries held under the Act from July, 1883, to December, 
1887, show that there were 256 explosions, resulting in 176 deaths, 
and 311 cases of injury. No more cogent reason for a system of 
certification of attendants, compulsory inspection, and registration 
of boilers can well be imagined, especially when we consider that 
this is nearly the only country where inspection and registration 
do not exist. Though the majority of accidents are not caused by 
the carelessness of boiler attendants, the employment of properly 
qualified persons as such is urgently needed, and has long been 
demanded by the press, trades unions, and public generally. An 
interesting feature of the report is the table of selected cases of 
accidents from various causes, Under the heading ‘‘ Ignorance or 
Neglect of Attendants” is the following:—‘‘The attendant who 
was killed had screwed down the safety valve until it had become 
jammed, He was quite unskilled in boiler management, being 
usually employed as coachman.” The theory that a man who is 
a good judge of a horse is necessarily a good judge of anything in 
this instance failed. Cc. 

Westminster, 8.W., May 2]st. 





THE DYNAMICS OF A PARTICLE, 
Sin,—-Mr, Dewar has failed to understand my qucstion. The 
yroposition that all motion is relative did not originate with Clerk- 
Maxwell. It is very ancient, and it has nothing to do with my 
question, It is a metaphysical proposition, Its truth has been 
keenly disputed, and it is quite incapable of demonstration, Let 
us keep clear of metaphysics, 

D’Alembert’s proposition does not bear in any way on my 
question, because Newton’s third law does not refer to the 
internal actions and reactions of a rigid system, but to the action 
of an external force on a system which may or may not be rigid. 

If we follow Mr. Dewar to the end, it ensues that force can- 
not be a cause of motion. The simplest possible reply to his 
letter is, however, to ask him why the weights move at all, seeing 
that according to him all the forces in the system—-Attwood's 
machine—are in equilibrium. 

Let me, however, try to make my question clear by the use of a 
small sketch :— 





Fe F 
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Here A is a particle without inertiaor momentum. It is submitted 
to two forces B and C. C is double B in magnitude, and the 
particle will move in the direction D relatively to E and F, which 
are at rest. Why will it move ? 

Now it is quite clear that Bencounters a force equal and opposite 
to it. But C can only encounter a force opposite to it of half its 
magnitude, because under the conditions of the problem there are 
only Band C acting on A. Let us suppose, for the sake of argu- 
ment, that A, B, and C constitute a rigid system. Why, then, 
will this system move from F to B? Clearly it can only move 
because of the action of some external force. What balances this 
pre And if it is balanced, why does the rigid system move 
at all? 

Will Mr. Dewar tell me what balances the other half of C? 
I have been told that the lacking force is to be found in the 
acceleration imparted to the particle. But if that be so, then 
acceleration must be a force, and of this Newton’s third law says 
nothing; and inasmuch as force and acceleration are non-congruous 
I do not see how they can be the equivalents of each other any 
more than I could say that the sound of a gun propelled the shot. 

My limited experience goes to show that professors and teachers 
of dynamics have not given this problem any attention. In no 
other way can I account for the fact that there is no book on 
dynamics which alludes to it. 

In reply to “ W. A. 8. B.,” I may point out that Newton's third 
law refers to force only, and has nothing to do with motion. Iam 
not disputing its soundness; but I want to reconcile Newton’s 
third law with the text-book statement that force is the cause of 
motion, and the two appear to me to be incompatible. Professor 
Tait seems also to have found them incompatible, for he banishes 


the word ‘‘force” from his vocabulary, which is one way out of 
the difficulty. 





A PUzzLED STUDENT. 


a Sir,—I do not think your correspondents have quite realised 
A Puzzled Student's” meaning. My impression is that his diffi- 
culty is this :— 
Given a particle of mass = m. 


Acted on by a force = Fina given direction, opposed by a 
Resistance = R. 





Then by the laws of motion the inertia of the particle plus the 
resistance must balance the force, i.e, the equation am + R= F 
must hold good, « being the acceleration. ; 

Or, am = F - R = some finite quantity. Now if m = o while 
I'-R is finite, ‘‘A Puzzled Student” fails to see how the equality 
can be said to exist. 

The answer is that if m be indefinitely small, then @ will be inde- 
finitely great; or, as it would commonly be expressed, if the mass 
of the particle be zero, the acceleration must be infinite. 

We cannot strictly speak of a particle as being absolutely without 
mass ; since, by definition, the mass of a particle is the quantity of 
matter it contains ; and if a particle have no mass, it contains no 
matter, and has no relation to force, which we only conceive as an 
action between material bodies, 

‘*A Puzzled Student’s” tacit assumption that if in the product 
of two quantities, one of the quantities be made equal to zero, the 
product must necessarily be zero, is of course a fallacy. 

Let him take, for instance, the product @ cotan. 1 6. 


indetinitely d 


If @ be 
hed, this product is not = zero in the limit, 


H, CHERRY. 





q 
4 
31, Wills-street, Birmingham, May 26th. 





THE NICARAGUA CANAL, 

Sin,—The Nicaragua Canal Survey Expedition, which left New 
York on the s.s. Hindoo on the 1st December, 1887, composed _ the 
following staff :—Chiefs of expedition, Mr. Peary, Assistant Engi- 
neer W.S.N.; six chiefs of parties, at 200 dols. per month; six 
first assistant engineers, 150 dols. per month ; six second assistant 
engineers, 125dols. per month; six rodmen, 75 dols. per month; 
six chainmen, 50dols. per month; 120 coloured labourers, 20 dols. 
per month; three doctors, 200 dols., 150 dols., 125 dols, per 
month, 

As to Greytown Harbour, formerly ships used to sail right up to 
Greytown ; but now they have to anchor inside the bar, which is 
some six miles from Greytown; when the weather is at all rough it is 
impossible for the steam tug to go off to the ships to take the cargoes 
up to Greytown. The whole of Greytown Harbour is silted up, 
the bed of the sea within miles of Greytown is shifting sand, and I 
am confident that it would take millions of money to ever make a 
passage for ships to enter the proposed canal; in fact, it is question- 
able whether the harbour can ever be made navigable again. For 
forty miles round Greytown it is a perfect swamp, the sixteen miles 
that I located, I reported that I idered it impossible to make 
a canal through the country. There are plenty of hills quite as 
formidable as any on the Panama Canal. Again the survey made by 
Menocal in 1885 isall nonsense; Mr. Menocal and his two assistants 
made nothing but a flying visit through the district, during the 
short time they were in the country. Again, the surveying party 
that is now engaged, found very serious obstacles at the Divide. 
I may here say that it rains ten montbs in the year in Nicaragua. 

There are large numbers of watercourses, lagoons, &c., to pro- 
vide for. There are no materials in the country suitable to build 
the locks with. The present company is composed of a few stock- 
brokers, who subscribed 225,000 dols., of this sum 100,000 dols. was 

id to the Nicaragua Government for right of way. The company 

opes to be able to float the shares when the present surveying 
party returns to New York next month. Each chief of party 
was assigned two newspapers to write to, to puff up the scheme. 
The president of the company gave strict instructions to the 
chiefs of parties not to publish any accidents that may happen 
to the expedition, or the amount of sickness among the 
members. I may say at once that the whole affair is a Yankee 
bubble ; the people that the company expects to snare are the 
English and Germans. S. M. 

Nicaragua, May 4th. 





LATTICE GIRDERS, 


Sin,—It may be interesting to your readers to note that the very 
elaborate calculations of M. am Ende, p. 401, contirm my statement 
that practically we may consider the verticals as distributing the 
load equally betwixt the top and bottom flanges. A comparison of 
the values as deduced by him and myself will, I think, establish my 
position. 

According to my supposition the values of the stresses are when 
load = 11 tons at apex. 
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Note.—It will be found that the stresses in any ay for either 
flanges or bracing in Fig. 1 isa mean of those in Fig. 2, Thus in 
panel at A, Fig. 2. 





97-62? 
Bracing 36°83 
= = 27'22 tons 
= same as Fig. 1 panel 
in A. 
Flanges oar 


38°50 = 19°25 tons 
—! 
20, Bidborough-street, Kir y's 
Cross, May 24th 
P.S,—T leave it to your readers to judge whether Mr. Stokes 
advice to discredit my assertion--or assumption — carries any 
weight. 


WILLIAM ROBERTSON, 





CONTINUOUS BRAKES, 


Srr,—It has been shown in your article last week—p. 428—that 
the method adopted by the Vacuum Brake Company of estimating 
the efficiency of continuous brakes is far from conveying an accurate 
impression. The consideration of a very few facts will at once prove 
that the plan of dividing the total number of faults recorded by the 
total number of wiles run by the trains is altogether an incorrect 
basis — which to commence ; for assuming it to be correct, what 
would the result? We should have to admit that the non- 
automatic air-pressure brake, which worked 754,062 miles upon the 
Metropolitan District Railway, was the best, and that the chain 
brake on the London and North-Western was second, as it ran 
1,662,113 miles with only two faults. To further show the fallacy 
of the ‘‘ mileage standard,” we have only to remember that some 
trains are running a hundred miles without stopping with one kind 
of brake, whereas other trains with other brakes stop nearly, if not 
quite, one hundred times in running the same distance. 





Those who drew up the Vacuum Company’s statement appeared 
to rather conveniently forget that there are several degrees of 
fault, and that the Board of Trade requires the cases to be recorded 
under one of three headings, the two first of which relate to actual 
failure to stop trains and the third to delaysand faults. An actual 
failure to stop a train is a serious matter, as was only too clearly 
proved at Hexthorpe; but a very large number of the delays are 
not of ——— beyond the minutes lost. The value of a failure 
and of a delay is so vastly different that to estimate the efficiency 
of any brake the reports under each heading must be considered 
separately; and further, under each class it is necessary to ascer- 
tain if the fault were due to the material or construction or to the 
faults or neglect of the servants in charge. Turning to the actual 
failures of brakes to stop trains when required, it will be found that 
there are ninety-four cases recorded, and upon dividing these it 
will be found that no less than ninety-one belong to vacuum brakes, 
as follows :— Vacuum, simple, eighty-one cases; vacuum, automatic, 
ten cases ; Westinghouse, three cases; total, ninety-four cases. These 
figures present a somewhat different aspect from those produced 
by the Vacuum Brake Company and fully account for that com- 
pany’s anxiety to lump all kinds of vacuum brakes and all kinds of 
faults together. Jt would be of the greatest advantage if the 
totals of the faults recorded were given in a summary, showing at 
a glance the totals under each heading and those due to the 
brakes and those due to the servants, 

1 am glad to see your advice given to inventors of new brakes as to 
the limited field open to them. Rods, chains, water, and every 
known force have been tried, but practically the brake question is 
being as fast as possible reduced in this country to two systems, viz., 
Westinghouse automatic and automatic vacuum, and a large 
amount of rolling stock intended for through traffic is being fitted 
with these two brakes complete in duplicate. 

From the figures given in your article the Great Eastern Company 
appears to have been unfortunate with reference to the bursting of 
hose pipes. Hose Pipes, without doubt, will not last for ever, and 
it is equally certain that the chief cause of their deterioration is not 
the internal pressure, but the external damage and action of the 
weather ; therefore it follows that such pipes should be protected 
by a casing or sleeve. As a matter of fact the North-Eastern, 
Brighton, Chatham and Dover and several] other lines use such a 
protecting sleeve, and the value of it is shown by the very few 
instances recorded of burst hose. It is therefore clear that the Great 
Eastern Company has only to adopt a similar protection to avoid 
the delays which appear to have resulted from using the plain hose, 

40, Saxe-Coburg-street, Leicester, CLEMENT E. STRETTON. 

May 28th. 


ZEPHYR LAUNCHES, 


Sir,—In your description of the new system of propulsion, to 
which we have paid of late much attention, you give us far more 
credit than is our due; something in the same direction was 
attempted, with more or less success, in France over thirty years 
ago and quite recently in the United States, and it is to those 
connected with its development there that the chief credit should 
be given; all we have done is to modify it so as to render it safe 
and capable of general adoption. YARROW AND Co, 

Poplar, May 27th. 








OpTicaL TELEGRAPHY.—The French firm of Ducretet and Com- 
pany have brought out an improved apparatus for optical tele- 
graphy. In this the receiving telescope, the transmitter and the 
recording gear are all combined into one piece of apparatus, which 
is mounted on a tripod like a theodolite. The transmitter consists 
in the first place of an oil lamp, placed so that its flame is in the 
principal focus of a large lens, through which the luminous rays pass 
the receiving station, and, secondly, of a movable shutter, which 
can be moved in front of the lens by a key, thus obscuring the lamp 
for longer or shorter periods corresponding to the dash and dot of 
the Morse alphabet. The recording gear consists of a Morse tape, 
which slowly unrolls and passes under a marking wheel. 


JUNIOR ENGINEERING SociEty.--At the concluding meeting of 
the present session of this Society, held recently, a paper was read 
by Mr. F. W. Quick, C.E., honorary member, on ‘The Elements 
of Stresses in Structures. Reference to diagrams and models 
assisted the author in his investigation of the character of stress to 
which constructional material under various conditions and circum- 
stances was subject. After the reading of the paper, which was 
supplemented by additional information from the author, an ani- 
mated discussion ensued, and the meeting closed with the usual vote 
of thanks, Arrangements are now in progress for the visiting 
during the summer months of several places of engineering interest 
in the vicinity of the metropolis. 


ROLLER BEARINGS.—Roller bearings are receiving rapid adoption 
for very numerous purposes in the States, but in England, although 
they are used in enormous numbers for bicycles and tricycles, and 
no good machine is made without them, engineers still refuse to 
adopt them. Writing us on this subject, Messrs, Crowley and Co. 
say: —‘‘In your issue, week ending April 27th, you give a woodcut 
and particulars of an American roller bearing for tramcars. We 
wish to call your attention to our ‘Crowley-Weston Patent Roller 
Bearing,’ of which we enclose a circular, and on which a short time 
since you so kindly gave us a notice, and think you may probably 
have overlooked this. Our object in writing you is to show that it 
is the apathy of the English people to take up any new thing ; 
although in our own works, wherever tried, they are a success, We 
have them running in-.tramcars, where they give the greatest 
satisfaction, as they are an immense saving in horseflesh and oil, 
running so much easier than the ordinary brass bearings. We also 
find them a great success inemery stones, In one case a 3ft. stone, 
running 750 revolutions per minute, has been fitted up with these 
bearings since March, 1886, and works splendidly, giving far better 
satisfaction than anything else ever tried.” 


VISIT OF THE STUDENTS OF THE INSTITUTION OF CIVIL ENGINEERS 
TO THE PENINSULAR AND ORIENTAL COMPANY'S 8.8. ARCADIA.—On 
Monday, the 28th ult., a large party of students of the Institution 
of Civi! Engineers were most hospitably entertained on board the 
8.8. Arcadia, the latest addition to the Peninsular and Oriental 
fleet, by the company, represented by Mr. Hall. After luncheon 
the party was conducted over the whole ship, which is in every 
way magnificently appointed. The Arcadia is intended for the 
Australian service, and is provided with every modern invention 
calculated to render less intolerable to Europeans the extreme heat 
which prevails during the greater part of the voyage, being lighted 
throughout by electricity, and having all cabins, pantries, galleys, 
&c., thoroughly ventilated on a new system—the D. C. Green 
Ventilating’ and Engineering Company's system of mechanical 
ventilation. This system is titted on board the sister ship Oceana, 
and has given great satisfaction both here and elsewhere. A most 
important feature is the introduction of two electric search lights 
of 25,000-C.P. each, by meansof which the vessel is enabled to 
steam at full speed through the Suez Canal during the night. 
Another interesting, and under certain circumstances even more 
important, departure from precedent is seen in the manner in which 
the ship’s boats are carried. The keel of the boat rests on the top 
of the rail, and the boat is slung from the davits, so that she swin_s 
out to sea immediately on being cut away. Through the kindness 
of Captain Auge a boat was lowered to demonstrate the efficiency 
of the system. The vessel was built and engined by Messrs, 
Harland and Wolff, of Belfast. The engines are triple expansion, 
each cylinder being disconnected from its neighbour, thereby 
mitigating the objectionable fore-and-aft movement noticeable in 
som. types of triple engines. The vessel is fitted with hydraulic 
cranes, The next visit will take place on Wednesday, June 6th, 
to the City of London and Southwark Subway. 
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PRESENT CONDITION OF MAXIM MACHINE 
GUN. 

Sivce we described the Maxim gun in our numbers of 
September 26th and October 10th, 1884, trials have taken 
place in different countries such as would either bring out its | 
powers and probably enable the designer to perfect it more com- | 
pletely fur the purposes in view, or on the other hand show that | 
it could not sur the competitors who had occupied the | 
ground long before the Maxim gun was designed. The promises 
which we recognised as made by this piece have been fulfilled, 
and the weapon has been adopted extensively. Captain Stone, 
R.A., has contributed two admirable papers! on the subject to the 
5 ee of the Royal Artillery Institution, which deserve 
notice, 

It appears that the first guns were actually supplied for trial 
to the British Government in March, 1887. The piece was not 
to exceed 1001b. in weight, it was to fire 400 shots in one 





} R.A.J. “ Proceedings,” vol. xvi., Nos. 1 and 4, January and April, 1888, 
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minute, 600 in two minutes, and 1000 in four minutes. 


Three | 
guns submitted passed these tests easily, the last delivering 1000 | 


rounds in a minute and a-half. Having passed the sand and | 
rust tests these guns were purchased. Four competitive trials | 
took place on the Continent in 1887. In the first of these a | 
Gardner gun, which had hitherto proved to be the best, was | 
tried against the Maxim. The Gardner weighed 200 1b. for the | 
gun and 100 lb. for the stand, the Maxim gun 50 1b. with 60 Ib. for 
the stand. The Gardner when worked by four men scored 300 
rounds in sixty-one seconds, any faster work jamming the action. 
One man fired the Maxim 334 rounds in thirty-five seconds, with 
a greater number of hits, At 800 metres range the pieces were 
fired again. The Gardner fired 300 rounds in a minute, and the 
Maxim 334 rounds in thirty-four seconds; similar results 
following at 1300 metres range, except that the care necessary in 
aiming caused the fire of both guns to be slower. Two rows of 
dummies were then fired at. They were arranged twenty in a 
row with 20 metres distance between the rows. The Maxim 








again was victorious, killing thirty-five out of the forty dummies 


LATEST MAXIM MACHINE GUN 
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in three-quarters of a minute, so that the Committee reported in 
favour of the Maxim on all points. 

At another trial the Maxim competed against the two-barrel 
Gardner and five-barrel Nordenfelt. The pieces were worked 
by one, four, and three men respectively. The Maxim fired 
3000 rounds with no hitch, and stood a severe sand and rust 
test, the feed box and magazine being filled with sand. Fired 
for rapidity, the Maxim scored 400 rounds in 40 seconds, and 
334 in 32 seconds. The Nordenfelt came next in order of speed, 
attaining 200 rounds in 23 seconds. Other experiments might 
be quoted. The Maxim exhibited the special advantages of 
allowing of its mechanism to be taken out, cleaned and oiled by 
hand without instruments, and of accuracy in shooting, owing 
to a single barrel being employed instead of two or more whose 
axes cannot be perfectly parallel. 

No gun which competed with the Maxim fired more than 
1000 consecutive rounds, after that number had been discharged 
in the space of about four minutes, the barrels became too hot tu 
continue firing at high speed. In the Maxim, ‘over-heating is 
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prevented by the water jacket. It has been found that water 
begins to boil after 600 rounds have been fired, and subsequently 
nearly 14 pints, or about 21b., of water are evaporated for every 
1000 rounds. The water is in contact with the actual barrel for 
about two-thirds of its length, being automatically admitted 
from a small cistern into the barrel casing by the recoil of the 
barrel, and escaping as steam at the end of the tube near the 
muzzle of the gun. : 

From Captain Mariani’s report on the trial of the Maxim gun 
in Italy the following facts are taken. The automatic character 
of the Maxim gun renders it necessary only to hold back the 
trigger “ to continue the firing until all the cartridges in the 
belt are exhausted. In this way the single gunner who operates 
the arm can give all his attention to aiming, and he never need 
fire without having first well aimed, and can always fire at the 
instant of aiming.” In other mitrailleuses the action of the 
man who aims is often subservient to that of the man who 
operates the gun, and vice versé. Thus the marines found that 
it was not advisable to employ two men at the Gardner gun, 
one to aim and the other at the crank, yet only 240 rounds was 
the maximum number that could be fired in a minute if one 
man only were employed. This difficulty is most apparent in 
firing at a moving object. The Nordenfelt gun was fired 400 
times in forty-one seconds, but only when the operating mechanic 
took a position which interfered with aiming the gun. The 
present form of the ten-barrelled Gatling has discharged 104 
rounds in less than three seconds, but it is very difficult to 
change the aim, so that the stream of bullets falls on one point. 

One merit in the Maxim system is “the fact that the gun 
ceases firing in the case of a misfire, so that jamming cannot 
take place till the gun is again worked, previous to which it 
should be examined carefully. It may be here noticed that the 
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Maxim breech bolt containing nearly the entire mechanism of 
the arm can be removed and replaced, or carried off in case of 
threatened capture by an enemy. As to durability, the piece 
tried at Spezia fired 3200 rounds there, previous to which it had 
discharged 4000 rounds in Switzerland. It also fired 4000 at 
the Polygon of Cirie, making in all 11,200 rounds. As to 
accuracy, at 500 metres range two lines of targets 3 metres 
high and 24 metres wide were placed side by side. Out of 100 
rounds fired on the left target there were 62 hits. Then 
1000 were immediately fired on the left target, making 613 
hits; and lastly 100 again on the right target, making 64 
hits. On another occasion, at a range of 1000 metres 
against two rows of targets of the above dimensions 
placed one behind the other, the following hits were made:— 
The first series of 100 rounds gave 47 hits in the front target 
and 56 in the second ; in the second series of 1000 rounds there 
were 591 hits in the first and 494 in the second target ; and in 
the third series of 100 there were 59 hits in the front and 61 in the 
second target. The ten-barrelied Gatling is reported to have 
made in 100 rounds 47 hits in the first and 59 in the second 
target, under similar conditions. It will be seen that the firing 
at 1000m. was relatively better than that at 500 This can 
only be accounted for by the supposition that Mr. Maxim, who 
aimed the piece in the first trials, was less skilful than the 
member of the Committee and Mr. Vickers, who acted for him 
on the second occasion. The belt which carries the cartridges 
takes some time charging; but it is easy to carry the rounds 
ready in belts. Objections have been made to the necessity for 
water in the jacket of the barrel; but from what has been 
already noticed as to the supply needed, it may be seen that the 
light weight of the Maxim more than makes up for the carriage 
of water. 

The Austrian Committee on the Maxim made a preliminary 
trial in July, 1887, with two rifle-calibre Maxim guns—11 mm.— 
and were satisfied as to rapidity of firing, simplicity, and ease of 
manipulation, and as to the power of one man to work the gun. 
Further trials were made with a Maxim gun mounted on a 
tripod with shield for range and accuracy. At 200m. 30 shots 
—all hits—were made in 3secs. At 400m. the same was 


repeated. At 600m. 40 shots were made in 4°3 secs., giving 
39 hits. At 800 yards there were 40 rounds in 4°3 secs.—all 
hits. At 1000 m. 40 shots in 4 secs. producing 36 hits. At 


1200 m. 25 shots in 25secs gave 24 hits; and again, at the 
same range, 40 shots in 4 secs. gave 29 hits. At 1400m. 
60 shots in 5°8 secs. gave 46 hits, and at 1575m. 60 shots in 
6 secs. gave 45 hits. As to durability and serviceability gene- 
rally, 13,504 shots were fired, the cartridges being supplied in 
belts, each containing 334 rounds, and an average speed of 
10 rounds per second was obtained in all positions. Owing to a 
mistake as to the amount of charge to be used, springs were 
supplied of insufficient strength. The main spring gave way 
after 7281 rounds, the striker after 10,223, and the bufter after 
11,418 rounds; but these were easily replaced in a few seconds, 
and firing continued. The Committee reported strongly in 
favour of the Maxim. After 6356 rounds, the accuracy was 
found to be as good as ever. The report uses the following 





words :—“ Wet does not impair the mechanism ; dust diminishes 
the speed of firing, but the mechanism, especially the feeding 
apparatus, was very susceptible to wet and dust combined. If 
certain reserve parts are supplied, and the buffer spring made 
stronger, the efficiency of this mitrailleuse seems guaranteed 
under all circumstances.” This Committee conclude their 
report with these significant words:—‘ From the foregoing 
results, it is evident that the original favourable judgment 
formed after the preliminary trials was justified, and it can 
therefore be asserted that of all the systems of mitrailleuses 
hitherto tried, the Maxim is the best adapted to the purpose for 
which it is intended. The Maxim system has likewise under- 
gone an exhaustive trial in France, and one gun has fired 20,000 
rounds without any hitch or mishap. The trial in the United 
States was likewise successful, but details have not yet come to 
hand.” 

The illustrations on the preceding page tell their own tale to a 
great extent. Fig.1is chiefly given to show the supply of cart- 
ridges on bands, joined soas to forma continuous stream. Fig. 4 
represents an automatic gun without a water jacket, made as 
light as possible, and so arranged that the case in which it is 
packed for transport, forms the tripod from which the gun is 
fired. The legs fold backwards against the bottom of the 
case, and the swivel on which the gun is mounted also folds up, 
enabling the gun to be placed easily in the box—Fig. 5—this 
case also holds 334 rounds of ammunition in a belt, ready for 
use. The gun thus packed can be carried anywhere by two 
men. Fig. 6 shows a gun mounted on a tripod which 
only weighs 19 lb. and folds up. The weight of the gun 
and tripod is 70]b. Fig. 7 shows a 1-pounder automatic 
gun ona mounting suitable for fortress or board ship fight- 
ing ; a 3-pounder has now been made on the same principle. 
The gun ie also been mounted on a cycle carriage, for the use 
of the cyclist corps recently formed, and seems likely to be of 
good service in this somewhat original capacity. 
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TRIPLE THERMIC MOTOR. 


THE following description of the operation and results of a single 
expansion non-condensing steam engine, supplemented by the 
evaporation of the bisulphide of carbon and expansion of its vapour, 
at the Brush Electric Light Company’s Works, Cleveland, Ohio, 
by Mr. Charles H. Haswell, M. Am. Soc, C.E., was read at the 
annual convention of the American Society of Civil Engineers, July, 
1887. 

Construction.--(1) An ordinary horizontal and cylindrical fire 
tubular boiler. (2) A tubular generator in form of a cylinder 
boiler set horizontal, in which the material of vaporisation known 
as bisulphide of carbon—formula CS.—-is vaporised, having attached 
in the vapour space an ordinary perforated dry pipe. All of which 
is enclosed in a shell having a diaphragm plate between the outer 
and inner shells at both sides and at one end, thus forming an 
upper and lower chamber around it. The opposite end is enclosed 
with a deep disc or bonnet, thus forming a communication between 
the lower and upper series of tubes, for the proper circula- 
tion of the steam with which the CS, is vaporised. (3) An 
ordinary horizontal non-condensing jacketted steam engine. 
(4) Conduit or vapour pipe, steam jacketted by being concentric 
with one extending from the generator to the cylinder of the 
engine, the jacket of the conduit communicating with the jacket of 
the cylinder, and from thence the condensed steam is led by a pipe 
to a stream trap communicating with the feed pump of the boiler. 
(5) An automatic regulator or pressure reducing valve, for con- 
trolling the admission of steam to the shell surrounding the gene- 
rator; operated by the pressure assigned to the generator; thus 
holding the vapour pressure uniform, by admitting more or less 
steam to the shell as the variation of the load on the engine may 
require. (6) An automatic reducing valve for controlling the 
pressure in the jacket around the vapour conduitand cylinder. (7) 
A heater having within it a coil pipe, through which the condense 
CS, is forced back into the generator, (8) An ordinary surface 
condenser. (9) Three ordinary and small independent steam 
pumps, and a connection to a water main or centrifugal pump, from 
which the water of condensation is obtained. The generator, i.¢., 
the vessel in which the material of vaporisation CS, is vaporised, 
and by which the expansive force is obtained wherewith to operate 
an engine for motive power, is charged with it to a little over one- 
half its capacity. Steam, previously generated in a boiler or 
primary motor, is led by a pipe to and through the automatic 
regulating valve, where it is reduced in pressure and consequent 
temperature ; thence to the generator through a perforated pipe 
between the shells below ; thence flowing around the lower half of 
the generator shell; thence through the lower series of tubes, 
thence through the upper series; and thence between the shells 
above ; thus circulating through, and radiating heat to the entire 
surface of the generator ; CS, taking up the latent heat and a 
portion of the sensible, thus the steam is condensed and gravitates 
to the bottom of the outer shell; from thence to the boiler feed 
pump—being one of the three referred to—with the condensation 
from the jacket of the conduit and cylinder, as delivered through 
the steam trap; and from thence returned to the boiler. Steam 
is also admitted through the reducing or regulating valve, to 
and through the jacket of the conduit to the jacket of the cylinder, 
where it is restricted to a reduced presssure, and as it is at a 
temperature due to this pressure, it is at a temperature in excess 
of that surrounding the generator, thus imparting an increased 
temperature to the vapour and effectively superheating 
it in its course to and in the cylinder of the engine. 
The vapour generated from CS, in the manner described is 
delivered through the dry pipe to and through the conduit to the 
cylinder of the engine, and from the greater temperature sur- 
rounding the conduit and cylinder, the vapour is increased in tem- 
perature and consequent volume from its admission into the con- 
duit and cylinder until it reaches the point of cutting off, after 
which it continues to take up the surrounding heat, thereby sup- 
porting its expansive force until it has completed its function in the 
cylinder. The exhaust vapour from the cylinder around a 
coiled tube in the heater referred to ; thence to ond through a sur- 
face condenser, from which it is drawn off by the second of the 
three pumps and delivered into an auxiliary condenser—through 
the tu of which the circulating water is first introduced from 
the main, from thence through the tubes of the condenser, and 
thence discharged, as in a sewer—thus attaining perfect condensa- 
tion of the vapour. Any air drawn from the condenser by the 
air —_ pee through a vessel termed the washer, which is par- 
tially filled with water, and thence to the waste pipe. The liquid 

gravitates from the auxiliary condenser to a reservoir. From 
thence it is drawn by the third of the three pumps and delivered 
through the coil in the heater, where it absorbs heat from the 
exhaust vapour on its passage to the condenser; thence to the 
generator, where it is again vaporised. 

Elements of the plant.—An ordinary horizontal fire tubular boiler 
set in masonry having a grate surface of 16°5 square feet, and a 
shell and tube surface of 225 square feet. Combustion, natural 
draught ; coal, anthracite. An ordinary jacketted non-condens- 
ing engine, single expansion, having a diameter of cylinder of 14in. 
and a stroke of piston of 36in. Generator, having a diameter of 
54in., a length of 15-25ft., and a steam heating surface of 1550 square 
feet, Surface condenser having a tube surface of 1000 square feet. 
The operation of the engine was continued without interruption for 
a period of five hours, which, inasmuch as that period involved the 
cleaning of the fire in the furnace of the boiler, was held to afford 

° 








a 
ony 


full time for a test of the operation and the effects of the elements 
under investigation, 


Results, 

Pressure, steam —bviler 75°38 Ib, 

i e shell 15'3 Ib, 

om vapour—engine ..  .. .. 76 1b. 

vat a. mean, by indicator .. 31°35 Lb, 
Water evaporated.. .. .. .. .. 5°71 cubic feet 
Revolutions per minut + 100 , 
Vacuum .. - 9°85 Ib, 


Coal consumed -. 1. 0. we 6 
Horse-power indicated 4.0... we ue ae 86'4 Ib, 
Nore. —Pressures are given in Ibs, mercurial gauge, and temperatures 
in degrees of Fahrenheit. ‘ 
From which it appears that steam at a pressure of 75:8 lb, per 
square inch, passed through the automatic regulating valve to the 
shell surrounding the generator at the reduced pressure of 15:3 |b, 
due to a temverature of 250-4 dog., produced a vapour in the 
generator of 76 lb, 
Sum of sensible and latent heat of steam at one atmo- 
ee a Oe . 
Sum of sensible and latent heat of C8» .. 


11781 deg, 


2744, 
Latent heat of steam at one atmosphere.. .. .. 965-2 i 
Latent heat of vapour of CS, at one atmosphere... .. 16-4, 
Sum of sensible and latent heat of steam at 45 1b. (the 
pressure of the steam surrounding the vapour in the 
conduit) .. 1206 6 


Sum of sensible and latent heat of the exhaust steam : 
at one atmosphere, as defined by the indicator cards 1178 ] 
Hence, 1206°6 — 1178°1 = 28°5 deg. expended in the cylinder, 
Sum of sensible and latent heat of CS. vapour at 76 1b, 
pressure, and superheated by steam ata temperature 


Ol See Saag. (05th) ie.. .. .. 20 sm -. «. - 443 ,, 
Sum of sensible and latent heat of CS, at one atmo- 
sphere, that being the temperature of the exhaust is 274-4 


Hence, 443 — 274°4 = 168°6 deg. expended in the cylinder, and 
1686 + 28°5 = 5°916. Therefore, the relative theoretical value of 
the vapour of CS, as compared with that of steam is as 5916 to 1; 
or, in other words, the heat admitted to the shell around the 
generator, additionally heated by the excess of that of the steam 
around the conduit and cylinder, will produce an elastic vapour in 
the cylinder of an engine 5°916 times greater than if steam alone 
wasused. Or, steam at 15°3 1b. pressure generates a vapour of 
76 lb. pressure, which when additionally superheated by being 
— in steam at 45 lb,, its volume is increased, and its pres. 
sure of 76 lb, is fully maintained at the cylinder of the engine. In 
the test, the elements of which are here recorded, the consumption 
of coal per hour was 120 lb. Indicated horse-power, 86°64. Hence 
120 + 864 = 1°385 lb. per indicated horse-power per hour, 
The volume of water at 50 deg.—the ordinary or mean temperature 
of condensing water—required to condense steam at the tempera- 
ture of that of the vapour which passed through the heater— 
212 deg., asdetermined by the indicator card—and deliver it to 
the boiler at the ordinary temperature of 100 deg., is as 22°95 to 1, 
the volume evaporated. The volume under like conditions for the 
condensation of the vapour is but as 3°67 to 1 to the volume 
evaporated. Hence when CS, is compared with steam, a less area 
of condensing surface and less volume of condensing water is 
required, both of which conditions involve an economy in the cost 
me. endurance of an engine. 








LAUNCHES AND TRIAL TRIPS. 


On Saturday, May 26th, Messrs. Edward Withy and Co., of West 
Hartlepool, launched a fine steel screw steamer, the Oswestry, built 
for Messrs, Sivewright, Bacon, and Co, West Hartlepool, and is 
the largest deadweight carrying steamer built by this firm. The 
vessel is a fine type of a modern cargo boat, and is built of 
Siemens-Martin steel. Her arrangements are adapted for the 
American, Indian, and Black Sea trades. She is over 300ft. in 
length, with a large measurement capacity, and built to the highest 
class at Lloyd’s. The ship has a long, raised quarter-deck, short 
poop, long bridge house, and topgallant forecastle. To minimise 
the corrosion the whole of the ship has been washed before paint- 
ing by the acid process as carried out by the Admiralty. Nearly 
all the shell plates are in 24ft. lengths, making the structure of 
the ship very strong. The ship will be rigged as a two-masted fore- 
and-aft schooner, and will be fitted with triple-expansion engines 
by Messrs. T. Richardson and Sons, Hartlepool. 

The Blyth Shipbuilding Company, of Blyth, launched a screw 
steamer, named the Sultana, on Saturday afternoon. This vessel 
has been built for Messrs. Bailey and Leetham, of Hull, for addition 
to their fleet. Her leading particulars are as follows :—Lenyth, 
265ft.; beam, 36ft.; and depth, 23ft.; built on the three-deck rule 
to secure Lloyd’s highest registration. The main and upper decks 
are of iron, and there are six compartments formed by iron 
bulkheads extending from the keel to the upper, four large cargo 
hatches, and ample water ballast arrangement. Four steam winches 
will be fitted for working cargo, Amos and Smith’s steam steering gear 
is on the bridge, and Emmerson and Walker's patent windlass on 
forecastle deck. Engines tri-compound, with cylinders 23in., 36in., 
and 60in. diameter, are being made by the owners, Messrs. Bailey 
and Leetham, Hull. Both the ship and her machinery have been 
constructed under the superintendence of Mr. Thomas Thompson, 
the owners’ managing engineer. 

On Thursday, the 24th ult., Messrs, Robert Thompson and Sons, 
Sunderland, launched the Drumberlie, a large steel screw steamer, 
built for Messrs, Gillison and Chadwick, of Liverpool; her dimen- 
sions are:—Length 305ft., breadth 39ft. 6in., depth of hold 25ft. 
The vessel is classed 100 Al at Lloyd’s; she has a dead weight 
capacity of 1830 tons. The engines, which will be supplied by 
Messrs. The North-Eastern Marine Engineering Company, of 
Sunderland, are of large size, having cylinders 23}in., 38in., and 
62in. diameter, by a stroke of 42in. There are two boilers of the 
cylindrical multitubular description, 11ft. 9in. diameter by 15ft. Gin. 
long. The vessel and her machinery has been built from the plans 
and specifications of Messrs. Flannery and Blakiston, who have 
also superintended the construction. 

The steamship Legislator, which is the sixth vessel built by 
Messrs. Raylton Dixon and Co. for Messrs. Thomas and James 
Harrison, of Liverpool, has been launched from the yard of her 
builders. She is a spar deck steamer built of steel, and intended 
for the Calcutta trade, of the following dimensions:—Length over 
all 342ft. 3in., breadth 40ft., depth moulded 29ft. 2in., and has a 
dead weight carrying capacity of about 4100 tons, with Lloyd's 
free board. She will be fitted with engines by Mr. George Clark, of 
Sunderland, on the triple expansion principle, of 250-horse power 
nominal, having cylinders 24in., 40in., and 66in, by 48in. length 
of stroke. 

The Blyth Shipbuilding Company, of Blyth, made a trial trip on 
Tuesday with the steel screw steamer Rapel, which was launched 
three or four weeks ago from the Blyth yard. Several satisfactory 
trials of speed were made on the measured mile. After running 
for several hours the Rapel returned to Blyth Harbour to complete 
her loading for Valparaiso. She will carry about 1700 to 1800 tons 
when loaded. The engines are of the tri-compound description, 
and have been made by the North-Eastern Engineering Company, 
Wallsend. Both ship and engines have been superintended by 
Mr. Thackrah during their construction. 

On Wednesday, the 30th May, Messrs. Earle’s Shipbuilding and 
Engineering Company, Hull, launched the screw steamship Gotha, 
which they have constructed for the Yorkshire Coal aud Steamship 
Company, of Goole, for their general trade between the latter port 
and the Continent. Her length is 220ft., breadth 29ft., and depth 
13ft. 6in., and she is built of steel to Lloyd’s highest class. The 
machinery has also been made by Earle’s Company, and consists of 
a set of triple compound, three crank engines, with cylinders 204in., 
3lin., and 54in. diameter, each having a stroke of 33in., and a 

werful double-ended boiler, made in accordance with Lloyd's and 

rd of Trade rules for a working pressure of 1651b. per square 
inch, and fitted with Henderson’s patent self-cleaning fire bars, 
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RAILWAY MATTERS. 


Tne Niagara Central Railway, the purchase of which 
has been completed, will, it is understood, be worked in the inte- 
rests of the proposed South Ontario and Pacific Railway, which is 
promoted by the Canada Pacific Company and a syndicate of Eng- 
lish capitalists. 

A mAN whose history connects the past with the present 
in transport of materials, died on Tuesday at Forthill, Dover, in his 
ninety-first year. This was Thomas B. Rutley, who, before the days 
of railways, conducted the bullion wagons between Dover and 
London, His books show that he had had over twenty millions of 
specie under his care. His last consignment was two and a-half 
tons of silver, which he brought from London and shipped in the 
Downs for the East India Company. 


Tue Canadian conrenpendens of the Liverpool Journal 
of Commerce says:—‘*The Canadian Pacific Railway Company is 
about to erect a million and a-quarter bushel elevator, worked 
with a double leg, with the fastest unloading capacity that money 
and skill can produce. The Government, to make room for the 
increasing trade, is now expropriating a large tract of land on 
the west bank of the river, which will be dredged away and the 
banks piled and docked, about doubling the present capacity of 
Port Owen.” 


Ay account given by the Railroad Gazette of the success- 
ful use of a device for scraping sand off the rails behind the loco- 
motive, states ‘that twenty cars could be drawn up a given grade 
when the device was in use, and only eighteen when the sand was 
allowed as usual to lie on the rails, This may be taken as proving 
that the presence cf crushed sand on the rail increases the resist- 
ance of the train, and that this sand can be removed by the use of 
a sweeper. Experience alone can show whether the steel brushes 
used will be durable.” 


Tue London and North-Western and Caledonian Rail- 
way Companies have announced that, beginning to-day, the express 
leaving Euston at 10 a.m. will be accelerated to arrive at Glasgow 
and Edinburgh at 7 p.m. instead of 8 p.m, ‘The up express leaving 
Edinburgh and Glasgow at 10 a.m. will be accelerated to reach 
Euston at 7 p.m. instead of 8 p.m. The journey will thus be per- 
formed in nine hours instead of in ten, or an average speed 
throughout the whole distance, of 44°62 wiles per hour, allowing 
nothing for stoppages. 


Great strides have been made in the United States in 
the steel rail trade. The total production last year was 2,290,197 
net tons, an increase over the previous year of 550,298 net tons, 
The gross tonnage of rails produced from American made ingots 
was 2,044,819 tons, which was more than double that of Great 
Britain—the figures for this country being 1,021,847 tons. The 
largest production of rails by Great Britain was in 1582, amounting 
to 1,235,785 tons. Last year’s production of rails in America was 
by far the largest in any recorded year, 


Axovut three years ago Parliamentary powers were 
obtained for the construction of a line of railway from Guiseley to 
Yeadon, a distance of about a mile and a-quarter. An effort is now 
being made by the promoters to obtain the capital required for the 
carrying out of the project. It is urged that the townships of 
Guiseley, Yeadon, and Rawdon, which would be served by the line, 
have a resident population of from 12,000 to 15,000, almost entirely 
engaged in business pursuits requiring constant intercourse with 
the towns of Leeds, Bradford, Halifax, Dewsbury, and Batley. 


TuerRE occurred during the last seven years on Russian 
railways, including Government and companies’ lines, 9360 acci- 
dents, resulting in 3074 deaths, while 6286 people were more or 
less seriously injured. The regulation nel is 25 miles an hour, 
but this is attained only by the mail trains on such sections as 
Moscow and St. Petersburg. At Odessa, the third commercial city 
in the empire, with a population of 300,000, there are two passenger 
trains daily out and in, exclusive of a midnight train to the Bes- 
sarabian and Taurida districts. Between 8 a.m, and 8 p.m. no 
passenger train departs or arrives, 


THE Scotch service is causing considerable flutter. No 
sooner was the North-Western acceleration of speed advertised 
than the Great Northern took up the gauntlet, and now the East 
is to beat the West by half an hour. Sir Richard Moon’s forty 
miles an hour is at last abandoned, it would seem; while it is more 
than probable that the famous run of 1 hour 57 minutes, from 
Grantham to King’s Cross, will be reduced when the new time for 
the Scotch express is put in operation—and fora heavier load, be it 
remembered, Coming events, especially those on the big cantilever 
principle, cast their shadows before; but if this sort of rivalry is 
going on, another Forth crossing will soon be mooted. 


Tue following are the lengths of some of the principal 
railways of South America:—Buenos Ayres Great Southern, 832 
miles; Buenos Ayres Northern, 20 miles; Buenos Ayres and 
Ensenada, 35 miles; Buenos Ayres and Rosario, 341 miles; Central 
Argentine, 2465 miles; East Argentine, 99 miles; Northern 
Colonies of Santa Fé, 260 miles; Central Uruguay, 190 miles; 
North-West of Uruguay, 112 mlles; Alagoas, 55 miles; Donna 
Christina, 73 miles; Great Western of Brazil, 86 miles; Imperial 
Brazilian, 75 miles: La Guaira and Caracas, 23 miles; Lima, 174 
miles; Minas and Rio, 106 miles; Recife and San Francisco, 774 
miles; San Paulo, 864 miles; South Brazilian, 175 miles. 


THE railway accidents in the United States in March 
includes 65 collisions, 99 derailments, and 8 other accidents; a total 
of 172 accidents, in which 85 persons were killed and 211 injured. 
These accidents are classified by the Railroad Gazette as follows :— 
Collisions: Rear, 36; butting, 26; crossing, 3; total, 65. Derail- 
ments: Broken rail, 7; loose or spread rail, 1; broken bridge, 3; 
broken frog, 1; low joint, 1; broken wheel, 2; broken axle, 6; 
broken truck, 2; falling of brake beam, 1; misplaced switch, 4; 
lurching of load, 1; runaway train, 2; bad switching, 1; cattle on 
track, 4; snow and ice, 12; washout, 2; landslide, 5; sand blown 
on track, 1; accidental obstruction, 3; malicious obstruction, 1 ; 
purposely misplaced switch, 3; unexplained, 36; total, 99. Other 
accidents: Boiler explosion, 2; broken parallel rod, 2 ; miscellane- 
ous, 4; total, 8. Total number of accidents, 172. 


A Boarp of Trade report by Colonel Rich, has been 
published on the collision that occurred on February 7th, at the 
north side of Hoylake station, on the Seacombe, Hoylake, and 
Deeside Railway. This railway is a single line with passing-places 
at Bidstone junction, near the Birkenhead Docks station, at 
Moreton station, and at Hoylake station, The railway is worked 
on the train-staff system, but not on the block system, as stated 
by the secretary to the company in his letter dated 1st April, 1878. 
Five passengers in the up train, and six of the company’s servants, 
who were in charge of the trains, were injured. The fireman of the 
up train died of his injuries. Colonel Rich says, ‘‘This collision 
was the result of a total disregard, by the company and by several 
of their officers and servants, of the regulations under which this rail- 
way has been worked, The railway was not worked on the block sys- 
tem in connection with the train staff, as agreed to by the secretary in 
his letter to the Board of Trade dated lst April, 1878. If it had 
been, this collision could not bave occurred. There is a simple 
— for this state of affairs, viz, that the railway should be 
worked on the train-staff system, in connection with the absolute 
block, as it was stated that it should be in a letter dated 1st April 
1878, which was written to the assistant secretary of the Board of 
Trade by the secretary of the railway company, and that the com- 
pany’s officers and men should be required to comply strictly with 
the rules laid down for their guidance. The points and signals at 
Hoylake, and at all the other stations, should be re-arranged in 
accordance with modern requirements, should be interlocked, and 
worked from proper cabins,” 





NOTES AND MEMORANDA. 


Ir has been ascertained by M. Sony that the attraction 
between two electrified surfaces maintained at a constant potential 
difference is one hundred times greater in distilled water than in 
air. 


Ivy London 2278 births and 1361 deaths were registered 
during last week. Allowing for increase of population, the births 
were 413 and the deaths 203 below the average numbers in the 
corresponding weeks of the last ten years, 


Herr E. Reicuart(Arch, Pharm., 26) has been experi- 
menting on the amount of copper dissolved in preserving pans, and 
in four samples of plum jam 0°0015 to 0-003 per cent. of copper 
was found, He states that he has detected copper in every case 
which he has tried. 


THE annual death rate in London last week per 1000 
from all causes, which had been 166 and 17°9 in the preceding two 
weeks, declined again last week to 16°6. During the first eight 
weexs of the current quarter the death-rate averaged 18°1 per 1000, 
and was 2°8 below the mean rate in the corresponding periods of 
the ten years 1878-87. 


Ina new pins of dynamo machine constructed by Messrs. 
Siemens and Halske, the field magnet, of four branches, is placed 
within the circumference of a Paccinotti ring, the magnet being 
stationary, and the ring revolving about it. One of the experi- 
mental machines of this type, weighing less than 13 cwt., and 
running at 350 revolutions per minute, gave a power of 16,000 
useful watts, whilst at 480 revolutions it is said that the power 
rose to 25,000 watts. 


Tue total production of steel in ingot form by all 
processes in the United States last year was 4,339,071 tons, as 
against 3,145,507 tons for Great Britain. Though the American 
product of Bessemer steel greatly exceeds that of England, it is our 
much larger product of open-hearth that brings the English aggre- 
gate so near to the transatlantic make. Of rolled iron the total 
American production last year was 2,588,500 net tons, an increase 
on the previous year of 304,878 tons. 


In open-hearth steel, last year’s American make was 
360,717 net tons, or 322,069 gross tons. This was an increase of 
115,467 net tons over 1886, but compared with the make of Great 
Britain, less by 659,035 tons, the English make having been 981,104 
tons. Thirty-nine plants were engaged in the American manufac- 
ture. Of crucible steel the production in America was 75,376 gross 
tons, which was only a slight increase on the previous year, and 
has to compare with the nearly 100,000 tons of finished steel which 
are annually made in Great Britain by this process, 


Ir has long been known that if a voltmeter be filled 
with perfectly pure distilled water it is impossible to pass an elec- 
tric current through it. If, however, a few drops of acid, ora 
small quantity of soluble salt, is dissolved in the water, the current 
passes and electrolysis takes place. The Electrical Engineer says: 
—‘** Dr. Carpené has proposed to make use of this fact to determine 
the quantity of a given impurity contained in water, as experiment 
shows that at a given temperature a definite quantity of any sub- 
stance must be dissolved in the water before the current will pass.” 


In their report on the water supplied to London during 
April, Mr. William Crookes, F.R.S., Dr. William Odling, F.R.S., 
and Dr. C. Meymott Tidy, say:—‘‘ The character of the Thames- 
derived water supplied to the metropolis, estimated alike by the 
proportion of organic matter present, the quantity of oxygen 
absorbable from permanganate, and the degree of colour tint, has 
continued through the month of April to correspond very closely 
with that which prevailed in the preceding month of March. Thus 
the mean numbers expressing the organic carbon, the oxygen 
absorbed, and the degree of colour tint for the month of March, 
being *162, ‘044, and 16:3 respectively, the corresponding numbers 
for the month of April were found to be ‘164, ‘047, and 15°9 
respectively.” 


A TRANSPARENT deposit of platinum can be obtained by 
covering the bottom of a glass dish with a mixture of platinic 
chloride and glycerol ; this is evaporated to dryness and finally 
washed with alcohol to remove the product of decomposition of 
the glycerol. The metallic deposit is perfectly transparent, the 
transmitted light being of a dark blue-grey tint. The commercial 
method of producing platinum mirrors by reducing the chloride 
with essence of lavender and heating the containing vessel up to 
the temperature at which the glass softens does not yield a suffi- 
ciently cohesive product. Transparent layers of platinum and 
mirror deposits of iron, nickel, and cobalt, can also be obtained by 
electrolytic methods. It is noted that the iron mirror rotates the 
plane of polarisation, the direction of which varies with the direc- 
tion of the electric current. 


A paper on “ Electric Leakage,” by J. J. Thompson and 
H. F. Newall, is printed in a recent number of the Proc. Roy. Soc. 
The liquid experimented on is contained in a cylindrical, metallic 
vessel, connected to earth, in which a metal cylinder is suspended 
by means of a silk thread; this can be connected either with a 
battery or with a quadrant electrometer. The inner cylinder, after 
being charged, is connected with the electrometer, and readings 
taken every five seconds. Curves are plotted showing (1) the 
decrease of potential with time; (2) the ratios of successive 
potential values. ‘The liquids examined were benzene, olive oil, 
carbon bisulphide, and paraffin oil, and were filtered many times 
before use. With the first three, no deviation from Ohm's law 
could be detected. With paraffin oil the conductivity is slightly 
greater with large than with small differences of potential. These 
results, where the E.M.F.’s were 20—100 volts, differ from those of 
Quincke—Abstr., 1886, 959—who finds that, with E.M.F.’s suffi- 
cient to produce a spark the conduction does not even approximate 
to Ohm’s law. With carbon bisulphide, great discrepancies were 
found in the first results; these were traced to differences in time 
of charging, and later experiments proved that electric absorption 
took place. The effect was greatest after redistilling the carbon 
bisulphide, but at times it was totally absent. The conductivity of 
all the liquids was increased by rise of temperature, so that in this 
respect they resemble electrolytes. 


A RECENT paper on “The Desiccation of Gases,” by J. 
D. Van der Plaats, gives an extended historical summary of the 
various methods which have been proposed for the desiccation of 
gases, together with an account of experiments made by the 
author. Anhydrous calcium chloride is more efficient than calcium 
chloride containing 2 mols. H,O, but the difference diminishes at 
low temperatures. Calcium oxide absorbs moisture more slowly 
than anhydrous calcium chloride, and leaves twice as much water 
in the air as calcium chloride containing 2 mols. H,O. Fused 
potash acts rapidly and much more completely than anhydrous 
calcium chloride, but less rapidly and less completely than 
concentrated sulphuric acid. Potash solution of sp. gr. 1°25 loses 
a considerable quantity of water if a current of air is passed 
through it for some time. Ammonia is almost completely dried by 
fused potash. Calcium chloride is a convenient but not very efti- 
cient desiccating agent. If the solution has been evaporated at 
180 deg. it always contains calcium oxide, which cannot be 
neutralised even by the prolonged action of carbonic anhydride or 
hydrogen chloride so long as the salt remains dry. Phosphoric 
anhydride is the best of all desiccating agents at present known, 
but it is inconveniently light and bulky. Not unfrequently it 
contains Pane anhydride, but this can be removed by Stas’s 
method of distiling it in dry air. Concentrated sulphuric acid is 
cheap and convenient, allows the speed of the gaseous current to 
be watched, and dries gases almost perfectly. An abstract is given 
in the Journal of the Chemical Society. 





MISCELLANEA. 


WE are requested to state that Messrs. Goodfellow and 
Matthews, of Hyde, have dissolved partnership by mutual consent. 
The business will be carried on by Mr. Benjamin Goodfellow. 


A REQUISITION, bearing six thousand signatures, has been 
presented to the Mayor of Birmingham asking for the convention of 
a town’s meeting to protest against the Government’s proposed re- 
moval of the Royal Small Arms Factory from Seutieedk to Enfield. 


THE incandescent lamp patent case, the Edison-Swan 
Electric Company v. Holland is still, and appears likely to continue 
to occupy the attention of Mr. Justice Kay and a large army of 
men of various professions, all engaged in explaining before him 
the origin, invention, and development of this form of lamp. 


THE annual meeting of the Association of Municipal 
and Sanitary Engineers and Surveyors is to be held in London, on 
the 12th, 13th, and 14th of July next. The next examination of 
candidates for the offices of municipal and local board engineers 
and surveyors will be held in London in October next, the Council 
having decided, in view of the comparative numbers appearing in 
London and the provinces, to hold both the April and the October 
examinations in London. 


ComPLaInts continue to reach bestiron makers from engi- 
neers in India of their inability to obtain iron of best quality for con- 
+ract purposes, even where they specially specify. The actual buyers 
in this country, over whom the engineers have no control, will persist 
in sending out inferior iron, oftentimes much to engineers’ disgust, 
but to remedy which they are powerless, This supplying of 
inferior iron is one of the causes of the lessened activity now seen 
at long-established Staffordshire ironworks, 


A PaRLIAMENTARY paper has been published, containing 
the report of the Marine Department of the Board of Trade on the 
working of the Boiler Explosions Act of 1882 during the year ended 
June 30th, 1887. From this it appears that there were thirty-seven 
boiler explosions and twenty-four lives lost in the year in question, 
and both these numbers are slightly under the average for the 
years since the Act has been in operation. Besides the twenty- 
four persons killed by boiler explosions in 1886-7 there were also 
forty-four persons injured. 

At the general meeting of the Institution of Civil 
Engineers on Tuesday evening, Mr. George Barclay Bruce was re- 
elected president. Sir John Coode, Mr. G. Berkley, Mr. Harrison 
Hayter, and Mr. Alfred Giles, M.P., were elected vice-presidents, 
pom as other members of council Mr. W. Anderson, Mr. B. Baker, 
Mr. John Wolfe Barry, Sir Henry Bessemer, Mr. E. A. Cowper, 
Sir James Douglass, Sir Douglas; Fox, Mr. Chas. Hawksley, Mr. 
Jas. Mansergh, Mr. W. H. Preece, Sir Robt. Rawlinson, Sir E, J. 
Read, Mr. W. Shelford, Mr. F. C. Stileman, and Sir W. Thomson 
were elected. 


AT a meeting of the Engineering Students’ Club, held 
at the Mechanics’ Institute, Gateshead, on Monday eve last, Mr. 
Jeckyll read a paper on the ‘‘Construction of Telephone Lines.” 
Commencing by referring to the various conditions under which 
telephone lines had to be constructed in different localities and the 
obstacles met with, Mr. Jeckyll went on to show the means em- 
ployed to overcome the same. Though the telephone is of com- 

tively recent date, the immense strides that had been taken in 
late years in the engineering department to overcome the nume- 
rous imperfections of which users bad complained were pointed 
out. An interesting discussion followed the paper. 


Tue Association of Municipal and Sanitary Engineers 
inspected the waterworks and other sanitary arrangements of Lea- 
mington on Saturday. After a meeting in the Town Hall, in which 
Mr. Normanville, the borough surveyor, explained the process by 
which the town’s water supply was obtained from artesian wells in- 
stead of from the river Leam, the visitors proceeded to the new water- 
works at the foot of the Newbold Hills. The various sections of the 
works and machinery were inspected, and two of the visitors went 
down the large artesian well, the shaft of which is lighted with gas. 
The new pumping plant recently laid down for supplying water from 
the river for watering the streets was then examined, as well as the 
sewage pumping station at the end of the new river walk. 


Tue Holyhead Local Board have resolved to request 
the Liverpool Chamber of Commerce, the Mersey Docks and 
Harbour Board, the London and North-Western Railway Company, 
and other influential bodies to form a deputation to wait on the 
Government with a view to inducing it to undertake the removal of 
the Platters Rocks at the mouth of Holyhead Harbour. A model 
of the rocks, which are 16 acres in extent, is being Lat grea and 
it is estimated that the cost of removing them will be about 
£250,000. A report was current a short time back that gold had 
been found in the Platters Rocks. This, it is said, has since been 
confirmed. If the Platters Rocks could be removed, Holyhead 
Harbour would be rendered one of the most accessible and protected 
in the country. 


TuE metailurgical laboratories at King’s College are 
now open daily and on one evening a week for the practice of 
assaying and for the study of the properties of the various metals 
and alloys. The work is by no means confined to the instruction 
of the students of the engineering department of the college, who 
take up this subject as a part of the curriculum in the third year 
of study, but persons of any age are admitted at all hours during 
which the college is open. Each individual works by himself at the 
particular branch of assay or investigation he most requires, and 
therefore the hours of attendance are made somewhat elastic, and 
suitable to those who have other engagements which may render 
them irregular or uncertain in their attendance. Thus engineers 
in practice, wishing to acquire an elementary knowledge of, or a 
higher degree of proficiency in, assaying, previous, it may be, to 
accepting a foreign appointment, have availed themselves of the 
possibility of work for three, two, or even one day or part of a day 
in each week, 


In the Hungarian Lower House on Monday, the Govern- 
ment brought in the Bill to provide for the much-needed improve- 
ments in the navigation of the celebrated rapids and gorge of the 
Danube, called the Iron Gates, between Orsova and Turn-Severin. 
By the Berlin treaty the Empire of Austria-Hungary was charged 
with this work, which she was to execute at her own cost, recoup- 
ing herself by levying tolls on vessels passing over — of the 

anube. Austria and Hungary subsequently agreed that the 
former should construct the railway through the Arlberg, thereby 
opening a direct route between the Empire and Western Europe, 
while Seow was to carry out the navigation works at the Iron 
Gates. The Arlberg Railway has been finished some five years, 
while the Iron Gates project has not yet begun. The delay is due 
to Hungarian landowners, who feared the import of Roumanian 
wheat and Indian corn. The work is at length being taken in 
hand, but the real commencement will not take place before next 
year. The cost is estimated at nine million florins. It will pro- 
bably be the greatest work of the kind ever undertaken in Europe. 
The scheme was first contemplated by the Roman Emperor Trajan, 
seventeen hundred years ago, but was not carried out. It was 
taken up again in 1843 by Count Stephen Szechenyi, and was the 
subject of special provisions in the Paris Treaty of thirty years ago, 
in the London Treaty of 1871, and finally, in the Berlin Treaty. 
Several peat e Commissions of experts have studied the best 
means of execution, and several schemes have been proposed by 
English and other engineers. The plan finaily selected is that of 
the Hungarian engineer, M. Wallandt, who has selected and com- 
bined the best ideas of preceding experts. He has given the 
preference to the English plan of cutting open canals in the rocks 
over the French idea of a system of locks. Theclose of the present 
century will probably see the Danube navigable all the way down 
from Bavaria to the Black Sea, 
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TO CORRESPONDENTS, 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 

*,* All letters intended for insertion in Tuk Enorneer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in ali cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

A. G. A.—No doubt yours is « very good suggestion, The only objection to it 
is, that no one at present knows how to construct such a little submarine 
boat as you want. 

G, E. C.—The published price is 5a, It is practical and useful so far as it 
goes, Practical information on pumps and valves and their details are 
given, Pit gear docs not form part af its subject. For pit gear see THE 
ENGINEER portiolio of working drawings, 

8. M.—Your fan ought to be saye ot the same speed as a cast iron fly-wheel, 
but we cannot speak positively, as we know nothing of the way in which it 
ia put together, and fans play very curious tricks now and then. For 
erample, there may be a hidden flaw in one of the arms, which would vitiate 
the result of all calculations, Your fan is so large, and the results of its 
Jailure would probably be so serious, that we advise you to call in some com- 
petent engineer of practical erperience in the construction and working of 
mine ventilators, 

ErratumM.—On page 424 of ovr last impression, in letter on “ Water-tube 
Boilers,” the duration of the first trial given in the table should have been 
42 hours, and not 24 as printed, 
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MEETINGS NEXT WEEE. 


Socrery or Enainrers.—Monday, June 4th, at the Westminster Town 
a, at 7.30 pm.: Ordinary meeting. Paper to be read:— The Acton 

ain Drainage Works,” by Mr. C. Nicholson Lailey, of which the follow- 
ing is a synopsis :-—Area of the District—Origin of works -—Ferro-carbon 
en process—Magnetic spongy carbon filter bed—Its area and 
8) —Sludge treatment by pressing without lime—Sludge drying— 
Anal of sludge cake—Cost of precipitation ess—Cost of sludge 
pressing—Mode of house drainage—General description of works. 
pocubon ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.— 
o-morrow (Saturday), at 7.30 2: at Cannon-street Hotel: Monthly 
bre 9 At 8.15 p.m. Mr. T. B. Lightfoot, C.E., will read a paper on 
- Id an adel eat and other Perishable Matters” The paper will 
pe og ted by a series of drawings and by hand machinery for 





ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS 
—Saturday, June 9th, District Meeting at York. Members w 
at 11 a.m, in the Council Chamber, Guildhall, by permission of the Right 
Hon. the Lord Mayor. 

Roya Inxstirution,—Friday, June 8th, at 9.p.m.: The Friday evening 
discourse will be given by Professor Dewar, M.A., F.R.S., M.R.L, on 
“ Phosphurescence and Ozone.” Monday, June 4th, at 5 p.m.: General 
monthly meeting. Tuesday, June 5th, at 3 p.m.: ‘Conventions and Con- 
ventionality in Art,” by Mr. Sidney Colvin, M.A. Thursday, June 7th, 
at 3 p.m.: “The Growth and Sculpture of the Alps,” by Professor T. G. 
Bonney, D.8e., LL.D., F.R.S8. 

Rovat Unirep Service Institution.—Friday, June 8th, at 3 p.m.: 
‘* Military Cycling,” by Lieutenant-Colonel A. R. Savile, Professor of 
Tact, Miliary Administration and Law, Royal Military College, Sand- 
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DEATH. 
On the 29th May, at his residence, Highfield Grove, Stafford, Ronert 
Grirritn, County Surveyor, aged 63, 
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THE EXPLOSIVES ACT. 

In these days, when the use of explosive agents is so 
greatly extended, and the properties of these compounds 
are so varied, while some are capable of displaying extra- 
ordinary violence, the necessity for their careful super- 
vision by duly qualified authorities cannot be denied, 
both in the interest of the public and of the parties 
who are concerned in the Prensa of these substances. 
So long as the trade is not hampered by unreasonable 
regulations, those who are concerned in carrying it on are 
themselves benefited by the operation of the law. The 
present Explosives Act has now been in operation for twelve 
—_ and the annual reports of Colonel Majendie show 
10w extensive is the field over which it operates. The 
report just issued, signed by the chief inspector and his 
two auxiliaries, Colonel Ford and Major Cundill, R.A., 
teems withinformation as to the working of the Act andthe 
development of the industries to which it relates. During 
the year a new gunpowder factory has been licensed, being 
the first that has been established under the Act of 1875, 
all the other gunpowder factories holding continuing 
certificates as existing prior to the passing of the Act. 
Another feature of the year has been the preparation of 
special regulations concerning the manufacture of “ quick- 
firing” ammunition. This has arisen out of the decision 
of the War-office to order from the trade a large amount 
of such ammunition for the Hotchkiss and Nordenfelt 
guns. At the close of the year, a licence was also in 
progress for a roburite factory, that explosive being 
added to the official list. A new form of dynamite has 
also been admitted, and two other varieties of the explosive 
class. Concerning melinite, Colonel Majendie owns toa 
very insufficient knowledge, beyond the fact that it is 
largely composed of picric acid in a fused or consolidated 
condition. The French Government have retained this 
compound within their own control, and are described as 
enshrouding their experiments in the most rigidsecrecy. It 
has been impossible, however, to conceal the occurrence of 
an accidental explosion of a number of melinite shellsin the 
Government arsenal at Belfort. But there has beenalack of 
definite information as tothe circumstances of the accident, 
and some of the accounts received over here are pronounced 
“so obviously incorrect as to be worthless.” Experiments 
conducted by Colonel Majendie and his colleagues in con- 
nection with the explosion of picric acid at Manchester 
last summer are described as pointing to the highly ex- 
plosive character of mixtures—such as may be accidentally 
effected by mixing picric acid with certain oxidising 
substances, and their sensitiveness to detonation by heat 
ora blow. Itis suggested that this quality may account 
for the disaster at Belfort. 

Referring to the very fragmentary and incomplete 
character of the information generally forthcoming with 
respect to explosions occurring abroad, Colonel Majendie 
expresses his regret that this should be the case. He 
remarks that “an explosion hardly ever occurs which, if 
properly explored, does not contain some useful lesson, 
some warning, or suggestion, some new information, or 
some confirmation of former experience.” But in the lack 
of any system abroad corresponding to that which prevails 
here in the shape of official reports, the lessons which 
might be learned from foreign explosions are almost wholly 
lost to the world. On the other hand, foreigners fre- 
quently acknowledge in the warmest terms the value of 
the information which they derive from the official records 
of the English explosions. ‘We should be glad, “says 
Colonel Majendie, “to see a little more reciprocity in this 
matter.” But even here things are not perfect; the 
reports are all very well, but the law, which is excellent 
with regard to explosions as generally understood, is in a 
very unsatisfactory state so far as concerns inflammable 
liquids. A curious illustration of this defect occurred a 
few months ago. A tradesman’s van was_ proceeding 
through Islington, when one of the hind wheels of the 
vehicle broke, throwing the van on to a baker’s handcart, 
and precipitating the articles in the van on to the road. 
These articles comprised four or five barrels of petroleum, 
a five-gallon can of benzoline, about three gallons of 
methylated spirit in earthenware jars, a pound of gun- 
econ andaquantity of matches—someof the said matches 

ing of the “safety” kind, and others igniting by any 
species of friction. The matches were speedily alight, the 
jars were broken, the spirit caught fire, the benzoline 
flashed into flame, and two of the ls of oil added to 
the combustion. Strange to say, three of the barrels of 
oil were saved, and the gunpowder escaped explosion. 
But a fire was kindled which rose to a height of 18ft., and 
scorched some of the houses. A volunteer fire brigade 
came to the rescue, and succeeded in floating some of the 
burning liquid into the sewers, nearly blowing up one of 
the ventilators. Of course, “the combination of articles 
in the van was in the highest degree dangerous and im- 
proper;’ but as the quantity of gunpowder was only a 
pound, the Explosives Act gave no jurisdiction, neither 
was there a law to enforce any penalties with respect 





to the liquids. Other accidents serve to show still 
further the dangers besetting inflammable liquids while 
in transit, in addition to the risk of combustion while in 
store. Serious catastrophes occur abroad, as at Clarendon, 
in Pennsylvania, list July. Petroleum tanks in America 
are of enormous size, sometimes so large that one will 
receive the contents of 35,000 barrels. In the case just 
mentioned some petroleum tanks were accidentally ignited, 
when it is alleged that the valley was filled with burning 
oil, and the people were driven to the hills. Several lives 
were sacrificed, and the pecuniary loss was estimated at 
half a million of dollars. Peculiar danger also besets the 
outbreak of fire on board a ship laden with petroleum, 
supposing the vessel to be in harbour, or where the 
current may bear the burning fluid in the direction of 
shipping. 

tt is a notable fact that only three accidents in the con- 
veyance of explosives have occurred during the twelve 
years in which the present Act has been in operation, and 
of these mishaps only one has happened since 1885. 
Moreover, only one person has been injured by these acci- 
dents. A somewhat narrow escape from serious disaster 
occurred on two occasions last year in respect to floating 
magazines. One of the magazinesin the Mersey brokeaway 
from her moorings duringa November gale, and in thesame 
monthaschooner came into collison with a floating dynamite 
magazine moored in theriver Thames. In this latter case 
the magazine was fortunately empty. What may happen 
when a shipload of dynamite explodes is exemplified by 
the disaster off the Golden Gate Harbour of San Fran- 
cisco, when a vessel was stranded freighted with rather 
more than fifty tons of dynamite in the form of “ giant 
powder” and Judson powder, the former having from 30 
to 80 per cent. of nitro-glycerine, and the latter about 
5 per cent. The Judson powder was less than one-third 
of the total. After the vessel had been dashing against 
the rocks for three hours, her cargo exploded with fearful 
violence. The report is said to have been heard at the 
distance of one hundred miles, and there was a great 
amount of local damage. An explosion on a large scale 
at the Giant Powder Works, fourteen miles from San 
Francisco, took place last August, and was felt distinctly 
in that city. Some of our railway companies persist in 
refusing to carry dynamite and similar explosives, though 
Colonel Majendie argues year after year that it is safer to 
convey dynamite under regulations than to pretend to ex- 
clude it when it is inevitably carried surreptitiously. The 
present report mentions the case of a railway passenger 
who conveyed five pounds of dynamite in a parcel marked 
“knives and forks.” The passenger who acted thus 
illegally was ultimately detected, owing to his forgetful- 
ness in leaving the parcel on the rack in the carriage, 
where it was found by the railway officials at Liverpool. 
The delinquent, having the temerity to claim the package, 
which had been previously opened by the railway 
authorities, was duly prosecuted, convicted, and fined. 
While noting this conviction, Colonel Majendie expresses 
his belief that there are many instances in which the same 
offence is committed without discovery, the system being 
one “ which the policy of the railway companies directly 
tends to encourage.” 

The working of the Act by the local authorities is not 
uniformly satisfactory. It has been seriously defective 
in the past, but improvement has taken place, and the 
progress to a better state of things appears to be con- 
tinuous. Among the more important districts and places 
where an attentive and intelligent administration of the 
Act prevails, mention is made of the metropolis, “ espe- 
cially that part of it which is under the control of the 
Metropolitan Board of Works.” Amid the general dis- 
credit which has lately befallen that unfortunate autho- 
rity, it is right to notify one instance in which it has done 
its duty, especially in so important a matter as guarding 
the metropolis against the perils by which it was formerly 
beset in the transit of explosives through its crowded 
thoroughfares. Bristol is mentioned as a borough in 
which the Act is “ very indifferently administered,” while 
at Honiton the statute is “practically ignored.” As a 
rule, stores and registered premises are better looked after 
by the local officers than the small firework factories. 
Throughout a period of several years, a licence had been 
pincer renewed for a small firework factory at Kings- 
clere, in Hampshire. At length one of the Government 
inspectors undertook to visit the factory, in order to dis- 
cover its condition, when it was found that “the factory 
was actually non-existent, and had never existed at all !” 
But under cover of this guasz licence a man had been for 
years engaged in the dangerous practice of making fire- 
works in his shop and dwelling-house. Notwithstanding 
the increased use of explosives, the accidents connected 
with their manufacture, storage, and conveyance do not 
show any marked tendency to become more numerous. 
It is to be observed that nearly half the accidents last 
year occurred in the use of explosives and under miscel- 
laneous conditions to which the controlling provisions of 
the Act do not apply. In 1887 the total number of acci- 
dents was 130, the persons killed being forty-three, and 
the injured 105. Of the sixty-seven accidents in manu- 
facture, as many as forty-four were unattended with per- 
sonal injury, while of the sixty-three accidents occurring 
in the use of explosives and in other ways, only five were 
free from personal consequences. Where the law is least 
operative, the disasters are the most prevalent. Jubilee 
day was particularly harmful in the premature explosion 
of charges and the Secsting of cannon. ‘To other sources 
of peril must be mentioned the malicious use of explo- 
sives, Several cases of this kind occurred abroad last 
year, and it is suggested that there is need for the con- 
sideration of this subject from an international point of 
view, leading up to the adoption of some general measure 
commanding the assent of the civilised world, rendering 
the criminal use of explosives a far more difficult under- 
taking than it is at present. 

An incident of some importance, which with will doubt- 
less figure in the next annual report of the Government 
inspectors, consists in the indictment of the Chilworth 
Gunpowder Company, Limited, for an alleged nuisance in 
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keeping a dangerous magazine at Barking Creek. It was 
somewhat remarkable that a prosecution should thus be 
directed against a magazine duly certified under the 
Explosives Act, and against which no complaint was laid 
as to any want of care in respect to its management. The 
sole fault charged against this magazine was with regard 
to its situation. It was near certain buildings, and was 
only a thousand yards distant from the Beckton Gas 
Works; while Barking village, North Woolwich, and 
Woolwich Arsenal lay within a two-mile radius. It was 
licensed to hold 200 tons of powder, and Colonel Majendie 
deposed that a much less quantity than this, if it ex- 
ploded, would endanger life and property within a range 
of two miles. At the same time the Government havea 
magazine at Woolwich capable of holding nearly as 
much powder as the company’s storehouse at Barking, and 
situated much closer to a populous district. The indict- 
ment of the Chilworth Company failed of its purpose, a 
verdict of “Not Guilty” being returned by a special jury, 
after a trial which lasted two days before Mr. Baron 
Huddlestone. The conclusion was a reasonable one, for 
if no amount of care in the management can give practical 
security to a magazine, the rule must apply to the 
Government establishments as well as to those that are 
private. The huge storehouse of gunpowder at Purfleet, 
if it exploded, would wreck Gravesend, disturb the navi- 
gation of the Thames, and shake all London. Yet it is 
allowed to remain, and others somewhat like it else- 
where, confidence being placed in the vigilance exercised 
by those in charge. 


THE MANAGEMENT OF CONTINUOUS BRAKES, 


Tue failures of continuous brakes are largely due to 
neglect on the part of those who have the care of them, or 
to false economy on the part of railway directors. Last 
week in reviewing the Board of Trade Returns on Con- 
tinuous Brakes we called attention to the fact that the 
failures of the Westinghouse brake therein recorded ap- 
pear to vary in character on different lines. Thus, on the 
North-Eastern the air-compressing apparatus showed cer- 
tain defects ; on the Great Eastern nothing went wrong 
save the flexible hose; and on the Midland the triple 
valves gave trouble. It is worth while to ask how all this 
comes to pass, and whether there are similar phenomena 
with other continuous brakes? We shall consider the last 
point first. On the Great Northern Railway, out of 
46 failures, 31 were due to the brake pipe of the simple 
automatic system becoming uncoupled. On the Lon- 
don and North-Western Railway not a single failure 
from this cause is recorded. Two failures of the kind 
took place on the Manchester, Sheffield, and Lincolnshire 
Railway. On the Great Western there were no failures 
of this kind. It would be unfair, however, to draw a close 
comparison between brakes differing in details as do the 
vacuum and automatic vacuum brakes in use on the 
various lines we have named; and if we compare the 
results obtained with the same brake, no marked diver- 
gence in the characteristics of the failures will be found 
to exist. The exception is the Westinghouse brake, and 
the figures are sufficiently remarkable. It is right to 
point out that all the Westinghouse brakes fitted in this 
country are practically of the same pattern and the same 
quality, and the only conclusion that can be drawn from 
the returns is, that the failures or absence of failures of a 
particular kind are due to the management of the brake 
and the way in which it is cared for. On the Great 
Eastern, as we have pointed out, the brake worked abso- 
lutely without any failures save those due to the burst- 
ing of hose. Very nearly the same thing can be said of 
various other lines. But the bursting of hose on the 
Great Eastern was more persistent and frequent than on 
almost any other line. The natural conclusion is either 
that the hose on the Great Eastern is, from motives of 
economy, retained in use after it is worn out, or that 
its quality, to begin with, is inferior. On the other hand, 
the whole of the mechanism seems to be well cared 
for, as none of it gave way. On the North-Eastern we 
find that the hose stood much better than on the Great 
Eastern; but there are twenty failures of the compress- 
ing apparatus recorded. The conclusion to be drawn is 
that the locomotive department, including the drivers, did 
not take as much care of the donkey air pump as the 
carriage department took of the brakes. Indeed it is easy 
to gather from the report that some of these air pump 
failures were due to faulty fitting or material, while 
in others the engine had been worked too long without 
repairs, or failed through some neglect or want of care on 
the part of the driver. 

The most remarkable feature in the returns as_ bearing 
on brake management is the experience of the Midland 
Railway with triplevalves. The Great Eastern and Great 
Northern Railway Companies ran an aggregate of over 
ten millions of miles, without a failure of the triple valve. 
But the Midland Company ran the Westinghouse brake only 
192,172 miles, and the triple valve failed by sticking no less 
than eighteen times, or once for every 10,700 miles nearly. 
lf similar casualties had occurred at the same rate on the 
Great Eastern and North-Eastern, there would have been 
935 triple valve failures recorded ; instead of which there 
is not one. The obvious conclusion is, that not the triple 
valve is to blame, but the carriage department which has 
charge of the triple valves; and inasmuch as the failures 
were all of the same kind, namely, sticking, it seems more 
than probable that lubrication has been imperfectly or 
wrongly effected. At all events it seems clear that an 
appliance which in the hands of one set of men gives 
constant trouble, while in the hands of others it gives no 
trouble whatever, is not properly used by the first set; 
and the soundness of this conclusion is borne out by the 
fact that the experience of the Midland Company with 
the Westinghouse brake has always been unique. 

As an example of what can be effected by proper skill 
and care exercised in the fitting and management of an 
automatic brake, we cannot do better than cite the ex- 
perience of the London, Brighton, and South Coast 
Company for the six months covered by the Board of 
Trade returns. There is no line in the world perhaps, on 





which this brake is so often used. Take, for example, 
the work of twodays. On Thursday, September 8th, 1887, 
the brake was applied 14,990 times with passenger trains, 
and 6491 times with empty engines, or in all 21,481 times. 
On Wednesday, December 2lst, it was applied 13,516 
times to passenger trains and 6536 times to empty engines, 
or 20,052 times in all. Taking 20,000 stops per ms | as 
an average — below the mark— we have for the half 
year 3,640,000 stops. If we take each stop as using 
10 triple valves only, we find that 36,400,000 actions 
of triple valves took place; and as each action 
represents two motions, one up and the other down, each 
of which must be properly performed or the brake will 
either not go on, or not come off, we have a gross total of 
72,800,000 movements of the triple valves in the six 
mouths. These figures, be it understood, are not given 
in the Return, but are our own deductions from it. The 
whole distance run by the London, Brighton and 
South Coast trains was 3,395,942 miles, and the total 
number of failures was seventeen, or one in every 
199,761 miles run. Of the seventeen failures only twelve 
weredue to burst hose pipes, from which it seems clearthat 
more care is taken to have good hose on the London and 
Brighton line than is taken on any other using the 
Westinghouse brake; and not a single failure of a triple 
valve is reported. Where in mechanical engineering 
can we find a parallel to the action of the triple valves on 
this line, which perform over seventy-two millions of 
evolutions without a single failure? The five defects 
which remain to be accounted for after the burst 
hose failures have been deducted are as follows:—“ Aug. 
17.—Two minutes delay to 8.15 pm. Ford Junction 
to Three Bridges between Fay Gate and Crawley, copper 
pipe between donkey pump and main reservoir on engine 
No. 459 gave out. Oct. 13—Five minutes delay to 11.0 
a.m. Brighton to Victoria between Keymer Junction and 
Hayward’s Heath, steel pipe leading from main reservoir 
on engine No. 201 broke at collar. Oct. 24—Four minutes 
delay to 4.30 p.m. Victoria to Brighton outside Brighton 
station, top nipple of donkey pump valve case on engine 
No. 204 broke. Nov. 24—Three minutes delay to 8.13 
p-m. South Croydon to London between Norwood Junction 
and Crystal Palace, copper pipe leading from donkey 
pump to main reservoir on engine No. 264 broke at 
collar. Nov. 23—Two minutes delay to 8.40 p.m. Brighton 
to London at East Croydon, discharge valve of donkey 
pump on engine No. 309 broke.” Here, again, we see 
that the failures were not in the moving parts—the 
mechanism of the brake—but in pipes. 

Turning to Scotland, we find that the Caledonian Rail- 
way Company ran the Westinghouse brake 2,772,593 
miles and had forty failures ; thirty-nine of them were 
burst hose pipes, the fortieth was due to the breaking of 
a copper pipe, not a single instance of failure of the brake 
mechanism. The Glasgow and South-Western ran 661,589 
miles with twelve failures all due to burst pipes, with the 
exception of one disconnection between engine and tender, 
one case of the brake binding, in which the “servants 
were in fault,” and one case of a broken pipe on an engine. 
The Great North of Scotland, with 146,115 miles, had nine 
failures, six of which were due to burst pipes, the remain- 
ing three were failures of the triple valve, and bear out 
the proposition we wish to impress on our readers, 
namely, that the Westinghouse, and indeed every automatic 
brake, requires to be properly treated. We give the three 
failures as reported :—“ Nov. 23—7.25 p.m. up train 
detained three minutes between Inveramsayand Inverurie, 
owing to brake blocks on Highland Railway third-class 
carriage No. 18 notreleasingafter beingapplied at Pitcaple. 
Triple-valve stiff, reguiring cleaning. Dee. 7-—7.25 p.m. 
up train detained four minutes between Insch and Oyne, 
owing to brake blocks on Highland Railway composite 
carriage No. 17 skidding the wheels. Triple-valve stiff, 
requiring cleaning. Dec. 10—5.0 p.m. down train detained 
four minutes through brake blocks on Highland Railway 
parcel brake-van No. 3 not releasing when train was 
starting away from Insch, and owing to them again going 
on after being released, aud before reaching next station. 
Triple-valve stiff, reguiring cleaning.” The italics are ours. 
May we not find in these the clue to the defects manifested 
on the Midland Railway ? 

The conclusion to be drawn from the whole report is, 
that a considerable advance has been made in the con- 
struction and working of continuous brakes of all kinds, 
and that if the railway companies would only devote 
their energies to maintaining really good hose, and 
attending to details there would be practically no 
failures of brakes to record. Brakes are like all other 
machines, they require good looking after, and they will 
repay the attention devoted to them. The great majority 
of the failures of all brakes recorded in the Board of Trade 
Returns are due more to neglect than to any defect in 
machinery. 





THE NORTHUMBRIAN COAL TRADE, 


THE miners in the most northern English county have put in 
a request for an advance in the rate of wages they are paid. 
The ask for an advance of 15 per cent. A year ago, after a long 
and bitter strike, a sliding scale was renewed aftera reduction 
of 124 per cent. That scale was terminated at the end of last 
year, and since that time the miners have worked on an ordinary 
wages contract. In making the claim now the men have shown 
more skill in strategy than they did a year ago, for they began 
the strike then at that period of the year when the demand for 
steam coal is at its lowest in the ordinary course of things. The 
strike did this: it reduced the output of coal in Northumber- 
land from 7,305,182 tons for the year 1886 to 5,658,940 tons for 
1887, though the number of persons engaged in and about the 
mines was increased from 25,018 in the former year, to 25,705 
in the latter. The fall in the average rate of production shows 
that there has been, first a much heavier pressure of the stand- 
ing charges on the cost of coal per ton last year than in its pre- 
decessor ; and secondly, that the earnings of the workmen in 
the later year must have been far less. Part of the trade was 
driven to other districts, and it will possibly not return to 
Northumberland for some time. But the summer is the period 


of harvest for the steam coal collieries, such as those of the 
county named ; and gt the present time there is a fair amount 








of work being executed in the northern pits. It is at this junc- 
ture that the miners raise the question of an advance of wages, 
The miners’ union has now very little funds compared to what it 
had, and itis nosecret that differing counsels are heard at its board 
and that it is scarcely probable that any labour suspension 
would be prolonged; but these conditions rather increase the 
likelihood of their being such a stoppage if the coalowners dy 
not grant some increase of wages. This they are not likely to 
do, for it is known that the ascertainments of price of coal 
which have been taken show that the average is less than 
it was at the time of the termination of the sliding scale, 
Under such circumstances any advance of wages is improbable, 
unless it were a slight concession given to induce the acceptance 
of a new sliding scale; and thus, if the claim of the men js 
persisted in, as seems to be probable under the conditions of 
the men’s organisation, and with the knowledge that they have 
that there is now fuller work—work which under usual cir. 
cumstances may be expected to continue till the autumn is 
passed—it must be concluded that labour troubles in the 
northern coal trade are not unlikely torecur soon. Conciliation 
on the part of either party would remove the danger; but the 
men will have to learn that the trade in that county is not so 
prosperous that it can lead in the matter of an advance of 
wages, It has very severe competition to meet from South 
Wales, and in a minor degree from Scotland. The determina. 
tion of Russia to keep out British coal from its southern ports 
must affect all the steam coal districts at home adversely ; and 
there is the danger that that country may some day endeavour 
to apply a similar method, or to increase the duty on the coal 
imported at its northern ports. It is evident that if the trade 
of Northumberland is to be restored to something more like 
prosperity, the men will have to adopt a different course to that 
of the past year ; they will have to look to a larger output for 
increased earnings, instead of to a higher tonnage rate. Full 
work last year would have made the earnings of the men and 
the losses of the owners very different to what they were. 


THE CITY GUILDS TECHNICAL COLLEGE, 


Last Friday night a students’ conversazione was held in 
Finsbury, at the Technical College of the City and Guilds of 
Londou Institute. Among the scientific curiosities on view was 
an electrotype in silver showing the grain of a flat piece of 
Hungarian ash ; a cast had been taken of the wood on a com- 
pound discovered upon the premises, and consisting chiefly of 
gutta-percha ; with this compound hydraulic pressure was not 
necessary ; when plated, the double grain of the wood was 
clearly represented. Some remarkable joints and specimens of 
fantastic dovetailing in wood, by Henry Staynes, were exhibited; 
one of these joints will bend like a cane without breaking, when 
the length of the wood containing it is strained across the knee. 
An improvement upon the ordinary grease-spot photometer is 
in use at the college for the ineasurement of the power of incan- 
descent lamps ; instead of the grease-spot, Mr. Joly, of Dublin, 
substitutes a rectangular block of paraffin, divided in the centre 
Ly a silver mirror; this indicator acts by diffusion of light, 
and in taking measurements is adjusted until both halves 
of the block are of equal brilliancy; the principal of the 
College, Professor Sylvanus Thomson, states that this arrange- 
ment is more sensitive than the grease-spot. Messrs Smith 
and Beck exhibited two glass hemispheres so ground and 
polished that one of them fitted accurately inside the 
other, a difficult feat to achieve in glass. Nine speci- 
mens of Sir William Thomson's electrical apparatus were on 
view by Elliott Brothers. His newest, or “ Dickinson” form 
of syphon recorder, was among them. In this the ink, instead 
of being discharged upon the paper by means of electricity, is 
shaken out of the tube by means of a long fibre agitated 
by the vibrating armature of an electro-magnet, Six or 
seven large firms exhibited specimens of chemicals and 
chemical products. In the course of the evening Professor 
Sylvanus Thomson gave a lecture upon “The Polarisation of 
Light,” and Professor J. Perry lectured upon his “ Magnifying 
Springs,”’ or springs consisting of bands of metal twisted into 
spiral form so as to resemble hollow cylinders. He said the 
springs were already coming into practical use for special pur- 
poses. One of the rooms contained an exhibition of photo- 
graphs, and was in charge of Mr. C. F. Heywood, secretary to 
the Photographic Society of Finsbury Technical College. 


PUMPING THE STAFFORDSHIRE MINES, 


Tue South Staffordshire Mines Drainage Commissioners are 
just now having pressed upon their notice by the colliery 
owners the adoption of a new policy in the matter of raising 
rates. Hitherto the Commissioners have pursued the method 
of levying rates nearly up to the maximum sum allowed by 
Act of Parliament. Their justification for this course has lain 
in the smaller quantities of mineral being raised, and the neces- 
sity for possessing a certain annual income to carry on the 
pumping works. The mineowners are now suggesting that this 
is the very way to further diminish the income of the Commis- 
sion, since it must lead to the clusing of additional mines, as 
has already happened in some cases, through the inability of 
owners to pay the heavy impusts. The proposal which is now 
made is that the Commissioners, instead of levying a rate of 
9d. per ton upon coal, ironstone, and slack, in addition to 
which there is 1d. surface rate, should, in cases where owners 
are doing their own pumping or receiving only partial benefit 
from the Commissioners’ works, be content with a rate of one- 
half to one-third of that amount. Such a rate owners, it is 
urged, could conveniently pay, and mines now lying idle would 
be worked with the result of an increased income to the Board. 
It seems likely that in the Wednesbury district, where some 
700 acres of mines are concerned, the Commissioners will con- 
sent to the adoption of this suggestion. Whether other areas 
can be similarly treated is matter for consideration, 








ENGINEERING Society, K1nc’s CoLLEGE, Lonpon.—-At a general 
meeting held on Tuesday, May 29th, Professor Robinson in the 
chair, Mr. Colvin-Smith read a paper on ‘‘ Hydraulic Machinery.” 
After a few preliminary remarks on the history of hydraulic power, 
the author commenced a description of the principal types of 
hydraulic machines. Lifts were first dealt with, and then some of 
the ordinary, as well as some of the most powerful forms of 
hydraulic cranes were described, under the heading of the applica - 
tion of hydraulic power to bridges, the arrangements at the New- 
castle Bridge, which weighs more than 1200 tons, were given by the 
author. e plant at the Forth Bridge works was chosen as a 
good example of bydraulic power applied to rivetters, the different 
machines in use being described by means of diagrams, In the 
discussion which followed, Professor Robinson spoke of recent dis- 
coveries in connection with the flow of water in pi and the dis- 
tribution of hydraulic power in London and elsewhere. A vote of 
thanks was then accorded to Mr, Colvin-Smith, and the meeting 
adjourned, 
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Tuts excellent little summary of the naval forces of the 





world appears in its usual form, We have on former | 


occasions given an analysis of its contents, so that it will 
not be necessary to go into them in further detail here. 
We may, however, call attention to an interesting addi- 
tion in the shape of a list of trading sieamers available as 
auxiliary cruisers, the qualification bving a capacity for 
steaming 14 knots or upwards for at least four hours con- 
tinuously. From this it would appear that in the United 
Kingdom there are afloat or building 93 ships of 14 knot 
speed and above, while France has 30, Germany 24, and 
Italy 15, while the remaining commercial countriesof Europe 
and America have 23 collectively, none of which, however, 
exceed 14 knots in speed. There were at the time the list 
was compiled only the small number of 16 ships capable 
of steaming 18 knots and upwards, if we exclude the 
Holyhead packet Ireland, and of these three were Eng- 
lish; four French, eight German, and one Italian. The 
great preponderance of Germany is due to the fine North 
Atlantic fleet of the Nord Deutscher Lloyd, which contains 
no ships more than six years old. As this list may be of 
some interest, we print it in full below :— 
TRADING STEAMERS, 
Available as auxiliary cruisers or for other war purposes as 


capable of steaming 14 knots and upwards for a period of at 
least four hours, 











England, 
) 3 FS] 

a2 2 3g 3e 

za ga 2 §B 

O85 Os ai avy 

= = 77 

Courier ? Ancona 3131 1879 15 
[reland 1952 Verona, . $119 1879 15 
Etruria 7718 Arawa.. .. .. 5026 1884 15 
Umbria 7718 Tainui.. .. .. 503L 1884 15 
Ormuz 6117 Coptic .. 4448 1881 15 
Alaska.. 6932 Jumna.. .. .. 5200 1886 15 
Aurania.. 7269 Nevasa 2950 1884 15 
City of Rome 8144 Iberia . 4712 1873 14°5 
Austral = 5589 Liguria 4688 1874 14°5 
Victoria 6268 Moor 3668 1881 14°5 
Arcadia 6268 Parisian 5°39 1881 14 
Britannia .. 6268 John Elder. . 4182 1870 14 
Oceana.. .. 6268 re 3349 1871 14 
Garth Castle 3705 | Chimborazo 3847 187L 14 
Arizona .. .. 5164 3°5 | Lusitania 3 71 14 
Orient... .. .. 5386 s*5 Garonne 87l 14 
Servia.. .. .. 7392 ‘5 Sarmatian .. 3077 1871 14 
Rome .. .. .. 5018 5 Adriatic 3888 187t 14 
Carthage .. .. 5013 Baltic .. .. .. 3707 1871 14 
Valetta 4819 Celtic .. 8867 1872 14 
Massilia -. 4819 Repubtic 3707 1871 14 
Britannic .. .. 5004 ‘5 Sorata .. 4059 1872 14 
Germanic .. 5008 *5 | Potosi .. .. 4267 1873 14 
Ravenna 375 5°5 City of Berlin 4591 1874 14 
Rohilla 3521 ‘5 City of Chester.. 4770 1873 14 
Rosetta 3502 ‘5 Australia 2737 «1875 14 
Clyde .. 4124 ‘5 | Zealandia .. 2730 1875 14 
Shannon 4159 ‘5 Durban 2875 1877 14 
Ganges 4196 5 Pretoria 3199 1878 14 
Thames 4101 5iArab .. .. .. 3170 1879 14 
Sutlej .. 4194 5 Grantully Castle 3489 1879 14 
Ballaarat in Glentruin 2985 1880 14 
Paramatta .. 7 Mexican 4668 1882 14 
Tasmania ‘DS Tartar... .. .. 4389 1883 14 
Chusan ‘5 Hawarden Castle 4241 1883 14 
Coromandel 5 City of Chicago.. 5202 1883 14 
Bengal. . ‘5 Glengarry .. 3064 1883 14 
Orinocco ‘5 Aorangi 4103 1883 14 
Orizaba ‘5 Ruaapehu .. 4163 1883 14 
Oroya .. ‘5 Tongariro 4163 sss 14 
Gallia .. ‘5 Rimutaka .. 4473 1834 14 
Vancouver .. ‘5 Kuikoura 4474 1884 14 
Glenogle 5°5 





Two White £tar ships 


of 20 knots and two Inman ships of 18 knots 
building. 

















France. 
La Bourgogne .. 1885 18 Salazie .. 4016 1883 14°5 
La Champagne .. 1885 18 Océanien 408) 1884 14°5 
La Bretagne 1886 18 | Orénoque 3705 1874 14 
La Gascogne 1885 18 Equateur 3724 1875 1t 
La Normandie .. 6200 1882 16°5 | Congo .. 3666 STS 14 
Chateau Margaux 4035 1883 16 Niger .. a 2 187l 14 
Chateau Yquem 4035 1883 16 Senegal oo 00 6 1872 14 
Amerique .. 4517 1865 15 Gironde 3058 1869 14 
Melbourne .. 3847 1882 14°5 France.. 4517 1865 14 
ee 3829 1882 14°5 St. Laurent 4007 1866 14 
Calédonian .. 4008 1882 14°5 Labrador 4517 1865 14 
arra 4ur:8 1883 14°5 Canada 4047 1865 14 
Sydney 4018 1883 14°5 St. Germain 3554 1874 14 
Four Messagerie Maritimes ships of 17 knots building. 
Germany. 
Lahn 5581 1887 18°5; Hammonia 4247 1882 15°5 
Trave 5581 1886 18 Rhein .. 2901 1868 14 
Aller 558L 1886 18 Main 3087 1863 14 
Saale 5500 1886 18 Donau .. 2896 1868 14 
Werra.. .. 5109 1882 18 | Oder 3158 1874 14 
Fulda «+ ee «- 5124 1882 18 Neckar... .. .. 38120 1874 14 
Ens - 5192 1884 18 | Westphalia... 3186 1868 14 
Eider 5129 1884 18 | ae 8256 1872 14 
Elbe. 4897 1881 17 Lessing 35z7 1s74 14 
Preussen 4577 1886 15°5 | Gellert. 3983 «1874 14 
Bayern +» « 4577 1886 15°5 Wieland 3504 1874 14 
Sachsen .. .. 4577 1886 15°35) Rugia .. 3467 1882 14 
Italy. 
America .. ., 5528 1883 18°5 Malta .. .. .. 1042 1862 14°5 
Perseo.. .. 3950 1883 16 Vencenzo Floria 2817 1880 14 
Oriene.. .. .. 8946 1883 16 — Raffaelle Ruba. 
Regina Marghe- tino .. - 4538 1882 14 
Teta... .. .. S577 1884 16 Washington .. 2845 1880 14 
Siro .. .. .. 3942 1883 16 Archimede .. 2837 1881 14 
Domenico _Bal- Independente .. %837 1883 14 
duino 4580 1882 15 Gottardo .. .. 2847 1883 14 
Candia. . 1042 1862 14°5 Singapore .. 3085 1874 14 
Austria-Hungary. 
Amphitrite 8839 1884 14 Imperatrix 4070 1887 14 
uterpe .. .. 2269 1886 14 Poscidon 8874 1885 14 
Imperator .. 4070 1886 14 | Thalia .. 2329 «1886 14 
Belgium. 
Westernland 5736 1883 14 | Belgenland.. 8692 1878 14 
Rhynland .. .. 3689 1879 14 
Spain. 
Ciudad de Cadix 3084 1878 14 |Catalufia .. .. 3488 1883 14 
Antonio Lopez... 3460 1881 14 
United States. 
City of Peking... 5080 1874 14 | CityofRioJaneiro 8548 1878 14 
City of Sydmy.. 807 1875 14 |SanPablo.. .. 3119 1882 14 
City of Para ~.. 3582 1878 14 San Pedro . 3119 1882 14 
Mexico. 
Mexico 4112 1884 14°5 | Tomanlipas 4133 1883 14°5 
Oaxaca 4133 1883 14°5 
Brazil. 
Espirito Santo .. 1737 1875 14 |Manaos .. .. 1719 1888 14 


This list requires some corrections. The Australian 





coasting steamer Courier, built in 1887, is only of 174 knots 
speed, The three Mexican “National” ships were sold, 
and changed their names some time since. The America, 
originally built for the National Line, has now been pur- 
chased for the Italian Navy. The Tasmania was lost in 
the Mediterranean last year, and the Italian list does not 
appear to contain the Stirling Castle, which has been 
running to the River Plate for some years as the Nord 
America. 








MARINE ENGINEERING AND NAVAL ARCHI- 
TECTURE AT THE GLASGOW EXHIBITION. 





ConTINUING our notice of the exhibits in this section 
contributed from the the town of Dumbarton, we would 
call attention to the exquisitely finished model shown by 
Messrs. W. Denny and Co. of Brock’s quadruple expan- 
sion ergines, with four cylinders, as fitted in the s.s. 
Buenos Aires of the Compania Transatlantica of Barce- 


lona. These engines have cylinders 32in., 46in., 
64hin., and 92in. respectively in diameter, with a 


piston stroke of 5ft. Every detail in the engines is 
shown by this model, the bright portions being of 
polished steel, and not silver-plated, as is the case 
with most other exhibits of the kind. Apart from 
the principle of expanding the steam successively through 
four cylinders, the chief feature in these engines is the 
novel arrangement of the tandem cylinders whereby the 
upper ones, not having any valve boxes or pipe connections 
directly attached to them, are capable of being lifted or 
removed if required with almost as much facility as ordi- 
nary cylinder covers; and in this way one of the objec- 
tions to the use of tandem engines has been removed. The 
general form of the engines is that usual in the ordinary 
compound arrangement, the only difference being that 
instead of one high-pressure cylinder there is a pair of 
tandem cylinders, which may be called the high-pressure 
pair, working on one crank; and instead of the usual low- 
pressure cylinder there is a pair of tandem cylinders, 
which may be called the low-pressure pair, working on the 
other crank. The pistons are of cast steel of a single 
thickness of metal, conical in form, the apices of the cones 
of the upper and lower cylinders being turned towards 
each other. By this means, without increasing the total 
height of the engine, space is obtained between the cover 
of the lower and bottom of the upper cylinders for fitting 
manholes, by which access is given to the interiors of the 
cylinders and to the metallic packing of the piston-rods 
between the pairs of cylinders. These manholes are 
clearly to be seen in the model; the portable part of the 
pr lagging for giving access to them being removed. 
The valves for the upper cylinders are of the piston kind, 
while those for the lower ones are double-ported slides of 
the usual type. The valves for each pair of cylinders are 
on the same spindle, and no stuffing boxes are required 
between the upper and lower. It may be noted, also, that 
the piston valves are arranged to act as balance cylinders 
for supporting the weight of all the valves and their gear. 
The working pressure of the engines represented by this 
model is 180 1b. per square inch, the indicated horse-power 
being 4300. It is said that engines of this type work 
with remarkable smoothness and an absence of shock or 
noise in turning the centres, even with loose crank pin 
bearings ; this being attributed to the superior cushioning 
obtained with the tandem arrangement of cylinders. We 
understand that the engines of the Buenos Aires have 
been very successful, and show high economical results. 
Eleven vessels have been fitted with engines of this type, 
and the exhibitors have others in hand. A sectional 
moving diagram of Brock’s system alungside the model 
shows the internal c nstruction andarrangements asclearly 
as the model does the external. 

Before leaving Messrs. Denny’s stand attention 
should be called to an exhibit described as “ Pope’s 
Patent Joint.” This appears to be a very important in- 
vention in connection with the use of high-pressure 
steam, although it is equally applicable for low-pressure 
steam, water, &c. No insertion or packing is used in the 
joint, the simple pressure of copper against copper, by 
means of fillets in the cast steel collar, being, it is 
mre found amply sufficient to render them absolutely 
tight. 

Turning now to the remaining exhibits from Dumbar- 
ton, we observe that Messrs. A. McMillan and Son, of 
that town, show five models of sailing ships and thirteen 
of steamers, the case containing these being situated in 
Court 37, at the extreme western end of the main avenue. 
This firm has long been established on the river Leven, 
and in its early days was noted for the number of wood 
sailing vessels which it put out of hand; while later still 
it was celebrated for its composite clippers. During 
recent years it has, like its rivals, been impelled by force 
of circumstances to enter into the competition for steam- 
ship building. The models exhibited show that they have 
been successful in this department, although, not being 
engineers, they have had to sublet their machinery con- 
tracts. It is, however, as designers and builders of iron and 
steel sailing ships that the firm of A. McMillan and Son has 
gained its most distinguished laurels. Their model of 
the sailing ship Coriolanus, 1074 tons, built in the year 
1876, was awarded the gold medal at the Exhibition of 
the Worshipful Company of Shipwrights, London, in 
1877, being the first prize for this class of vessels. The 


ship herself on her maiden voyage proceeded first to. 


Calcutta, then returned to London, and went from thence 
to Sydney, where she arrived within eleven months from 
the date of her first start. This splendid performance 
shows that the adjudicators at the Shipwrights’ Com- 
pany’s Exhibition were able to correctly appreciate 
the lines of a fast ship. The time now occupied 
by the crack steamers of the Peninsular and Oriental, 
Orient, and other lines upon the Australian and 
Indian route is, however, so short that the advantages 
derived from swift sailing vessels are not of the same 





value to shippers as they were in 1876, and hence the 
inducement now-a-days is to build sailing ships that 
carry well rather than those of fine lines and speedy 
qualities. Another model exhibited by Messrs. McMillan 
is that of the iron sailing ships Falconhurst, Imber- 
horne, and Crown of Denmark, each of about 2042 
tons, built in 1882 and 1883. The model of these 
ships was awarded the gold medal at the Exhibition of 
the Worshipful Company of Shipwrights, London, in 
1882. Both the Falconhurst and Imberhorne are peculiar 
in respect of having a bridge-house amidships, which is 
convenient for working the vessel, and is especially 
valuable as a source of accommodation and shelter for the 
crew, being far superior for such a purpose to the ordinary 
forecastle. Such a bridge house is fitted in the well- 
known ship Palgrave of 3000 tons, built at Port Glasgow 
in 1884, which vessel has, we believe, up to the present 
time the distinguished honour of being the largest sailing 
ship in the world. No less than eight sailing ships have 
been built to the model of the McMillan, these being of 
about 1600 tons, and having been built between the 
years 1878 and 1883. Four of them were constructed 
with double bottom ballast tanks upon the bracket 
principle; the McMillan being, we understand, the 
first sailing ship fitted with means for carrying water 
ballast. Since that vessel was built other shipbuilders 
have adopted the same principle in sailing ships, more 
particularly the Tyne Shipbuilding Company, which, it is 
to be regretted, has not contributed to the Glasgow col- 
lection of naval exhibits. THe Encinerr discussed this 
question of the employment of water ballast in sailing 
ships about a year ago, and it is a subject for surprise 
that the owners of that description of shipping property 
have not, ere this, realised to a larger extent the economy 
of working which must inevitably result from its adop- 
tion. Before noticing the iron and steel steamers of 
which this firm exhibit models, attention should be called 
to what is a decided novelty in the naval architectural 
section, viz., the models of the composite screw steamers 
Conscript and Volunteer, just built by Messrs. McMillan 
for the Newfoundland and Labrador mail service. Owing 
to the quantity of ice encountered in these waters during 
a great part of the year, the owners of these vessels deter- 
mined to frame them with iron, and sheathe the frames 
with stout hardwood planks, the Jatter material being, in 
their opinion, better suited to endure blows from ice than 
the ordinary thickness of iron or steel plating used in 
vessels of 700 tons. The bows of the ships are shod with 
stout iron plates, and the rudders are also of iron. Com- 
posite vessels, and particularly steamers, are rarely met 
with at the present day, and these are the first vessels of 
the kind that have been built upon the Clyde for very 
many years. 

Messrs. McMillan and Co. built four years ago two 
iron screw cruisers, named Eurotus and Peneus, for his 
Hellenic Majesty’s Navy, and the model of these vessels 
shows them to be of a distinctively warlike type, although, 
being only of 400 tons, they are very feebly armed 
in comparison with what is now looked upon as 
cruisers. Perhaps the most interesting, and certainly 
the most highly finished model in this case 1s 
that of the screw steamship Regina Margherita, the 
Royal Italian mail steawer to South America, 
which was built by Messrs. McMillan in 1884. This 
magnificent vessel is of about 3600 tons, and 5000 in- 
dicated horse-power, the engines being compound, three 
cylinders, by Messrs. D. Rowan and Co., of Glasgow. 
Alongside it is a photograph of the dining and music 
saloons, which shows that the vessel was fitted in a most 
luxurious manner for passengers. Her speed of 173 
knots makes her the most popular steamer on the line 
between Genoa and South American ports. Another 
interesting model is that of the steel screw steamship 
Yarmouth, of 1400 tons, and 2300 indicated horse-power, 
built in 1887 for the Hon. L. E. Baker, of Yarmouth, 
Nova Scotia. This vessel, which has a speed of 14 knots, 
is built chiefly for the coasting passenger trade, having 
accommodation for 250 first and 60 second-class passengers. 
The model is noticeable chiefly on account of the large 
extent of promenade deck with which the vessel is pro- 
vided, covering as it does extensive deck saloons and the 
machinery spaces. Besides the preceding, models are 
shown of the Italian Royal Mail steamer Umberto L., 
built for the same owners as the Regina Margherita; the 
steel steamship Moselle belonging to Marseilles ; the iron 
screw steamer Caridad, owned in Madrid ; the iron screw 
steamers Stamboul and Amerique of Marseilles; the 
Spanish Royal Mail steamer Reina Mercedes, the Dutch 
Royal Mail steamers Amsterdam and Edam, and the 
Greek steel steamships Ionia, Thrace, and Albania. It 
will thus be seen that the Dumbarton dockyard supplies 
a wide range of customers, and has turned out ships of 
many types. Before leaving this exhibit, mention should 
be made of the models of the Clan Line steamships Clan 
Buchanan, Clan Drummond, and Clan Ronald, which were 
contributed by this firm to the well-known Glasgow line 
of steamers trading to the East. 








THE NOISES OF AN ENGINE.—Every steam engine has certain well 
defined sounds in action which we call noises, for want of a better 
term, and it is upon them and their continuance that an engineer 
depends for assurance that all is going well. So soon as the 
sequence or continuity of certain sounds is interrupted, the engi- 
neer hurries into the engine room to see what is amiss. Curiously 
enough, compound engines and modern systems, triple and quad- 
ruple expansion engines, and high pressures, have greatly affected 
this method of judging whether all is going wellornot. ‘‘ Modern 
engines play all sorts of tunes,” said an engineer tous lately, ‘‘and 
it bothered me greatly to get used to it fora while. Everything 
would be going well and apparently in harmony for an hour or so, 
when, suddenly, the tune would change and another strike up, 
from some cause or another that I have never yet been able to find 
out, but since I have discovered that it makes no difference in the 
action of the machine itself I don’t bother about it, although it is 
very annoying.” This peculiarity refers to marine engines chiefly, 
but it may also to stationary engines on the same system, and it is 
one of the innovations which engineers have to become accustomed 
to.—American Engineer, 
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THE LYONS DISINFECTOR. 





REFERENCE has been made in our pages to the Washington 
Lyons disinfector. We now illustrate this apparatus as manu- 
factured by Messrs. Manlove, Alliott, and Co., of Nottingham, 
who, writing to us, state that “in practical working this 
apparatus is a distinct advance upon anything that you have 


yet described, and is the one that was selected for special | 


recommendation by Dr. Parsons, of the English Local Govern- 
ment Board, in his official report.” The firm particularly 
invite attention to the portable form of the machine. This is 
they believe, “the only in- 


Morse’s ordinary signals be sent through the cable by dots and 
| dashes, the currents running always in the same direction, sounds 

more or less prolonged and loud will be heard in the receivers, 
}in which the dots and dashes of the alphabet will be easily 
| distinguishable. 

It has been recognised for a long time that transmission gains 
in rapidity by alternating the positive and negative currents. 
This has led to the representation of the signs by Morse’s 
alphabet—the dots by a positive, the dash by a negative current. 
The reflecting galvanometer detects thus the dots and dashes by 
deviation to left or right. By this mode of transmission, applied 
as above to the simple sound-signal, the undulations would be 


eT, 
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| cable, may be reduced to a single one ; they produce the same 
| effects as the preceding—the left receiver corresponds to the 
divider V, that is to say, to “sol,” the right receiver to the 
| divider V', which gives “ut.” The dots will thus be received by 
| the left ear under the sound of the note “sol,” and the dashes 
| striking the right ear will be represented by the note “ut,” 
| When a cable is affected by earth currents they are easily nulli- 
fied by means of an opposition battery. In both cases the 
direction or opposition batteries are regulated by means of resist- 
ances, according to the requirements of the applications, As 
transmitters of the sound signal, the ordinary hand or auto. 
matic keys employed may be utilised, but it is preferable 
with a view to increased 





stance of a high-pressure 
portable disinfector, and it 
is of course very much more 





SLATE OR WOOD TABLE 


rapidity, to make use of 
keys which send after each 
signal current an inverse 





efficient and certain in its 
action than the low-pressure 
machine recently illustrated 


L 











by you.” The several prin- \ 

ciples involved in the con- *, 
struction of this class of dis- Pecks 
infector have been so fully 3 


set forth in our pages that 
minute description of the i 
engraving is not necessary. 
The steam disinfecting appa- 
ratus is usually fixed perma- 
nently in a suitable building. 
Fig. 1 shows the most ap- 
proved arrangement of the 
machine, with a door at each 
end opening into different 
rooms, by means of which 
all danger of contact between infected and disinfected articles is 
avoided. Fig. 2 gives an enlarged view of the apparatus, showing 
the position in which the articles to be disinfected are placed. 
Although the steam disinfecting apparatus is usually fixed per- 
manently in a suitable building, and the clothing or other articles 
to be disinfected are brought in a suitable van to this central 
station, and then returned 
after treatment, it is, how- 
ever, found that for certain 
rural sanitary districts it is 
more convenient to have a 
portable machine, which can 
be transported from place to 
place, and used wherever 
there is occasion for its ser- 
vices. The medical gentle- 
man who first pointed out 
the necessity of making the 
machine in a portable form, 
also pointed out that the 
total weight of the appa- 
ratus, including the steam 
boiler, should not be more 
than 30 ewt., so as to keep 
it within the power of one 
horse. The problem was not 
an easy one to work out, but 
after making a number of ex- 
perimental designs, it was at 
last found to be possible to 
make a machine and steam 
boiler, combined in a very 
simple form, at about the 
required limit of weight. 

The woodcut, Fig. 3, is 
from a photograph of the 
machine as actually made, 
and it will be noticed that 
the design is very simple and 
compact, and quite complete 
in itself. The disinfecting 
chamber is circular in form, 
length 5ft.° 

It should be particularly noted that this disinfector works 
with dry steam. The steam in the jacket is at a higher pressure 
than the steam in the disinfecting chamber, and consequently it 
is at a higher temperature; the effect of this is to slightly 
superheat the steam in the 
chamber, and this, it is 
claimed, insures its dryness. 

e apparatus has received 
many medals and prizes in 
this country. 








the diameter being 2}ft., and the 


SOUND SIGNALS 
FOR SUBMARINE 
TELEGRAPHY. 


AT one of the recent meet- 
ings of the Academy of 
Science, M. Mascart brought 
before the members M. Ader’s 
notes on the above subject. 
They are published in the 
Annales Industrielles, and 
given as follows:— - 

If a telephone be placed at 
the end of a submarine cable 
in work absolutely nothing 
is heard. This is easily un- 
derstood ; the waves of the 
current throw the diaphragm 
into vibration, the telephone 
works, vibration takes place; 
but the ear is not acted on, 
because, as is well under- 
stoud,a minimum of about 
twenty vibrations per second 
is necessary to produce the 
phenomena of hearing, and this speed is not reached. Let us then 
place an independent organ between the cable and the telephone 
which breaks the wave a great number of times per second. Then 
we have a vibration sufficiently rapid, which the telephone can 
convey totheear. The reception may take place in several ways; 
the most simple consists in having a “ Fractionneur” of the cur- 
rent and a receiving telephone. The “Fractionneur” is attached 
to the cable, then to a telephonic receiver which communicates 
with the earth; the vibrator of the “ Fractionneur” is kept in 
movement by a local battery. Instead of a make-and-break 
worked by a battery, a rotary cylinder with divisions may be 
employed and brushes for the contacts; the dividing cylinder 
can be kept in constant motion by any mechanical force. If 
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easily distinguished, but it would not be known whether they 
were positive or negative. It has been necessary, therefore, to 
separate them, and render them distinct from oue another in the 
following manner:—A divider V sends the current of the cable 
alternately into the two branches of a fork, which encloses two 
receivers—one destined for the left, the other for the right 
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ear. At one point of the fork, near the earth wire, there are 
two batteries—one P, on the left branch, the other P', on the 
right ; so that their currents run in the same direction. When 
the divider V is in motion, it sends alternately into the receivers 
the wave current of the signal which has been brought by the 
cable. If it is a positive dot or current it meets to the left a 





local current running in the same direction, which it joins. To 
the right it finds a current running in an inverse direction, 


left recciver to the left ear, and the right receiver remains mute. 
Thesame effect, but inverse, is produced by a negative wave, so that 
with this disposition the telegraphist receives the dots by the left 
ear and the dashes by the right, and is easily able to distinguish 


them. With this principle of contrary currents the negative and | 


positive waves will be still more easily distinguishable by 
different tones being given to them. The cable is united to two 
dividers V and V!, that to the left gives a sharp sound “ sol,” 
for example ; while that to the right V has a dull sound like 
“ut,” The batteries P and P!, which direct the currents of the 
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The positive undulation passes then by the | 


discharge. With secondary 
currents proceeding from the 
condenser or induction bob- 
bins rapidity is still more in- 
y, creased, Duplex sound sig. 
oe nals can be transmitted 
ns without difficulty ; onaccount 
of the great receptive sensi- 
\ tiveness smaller cables cay 
| be used, a great economy in 
the installation of submarine 
cables. 









NEW STEEL WORKS 
IN LINCOLNSHIRE. 
Wirturn the last few weeks 
arrangements have been 
made for the erection of steel works at Frodingham, in North 
Lincolnshire. Not more than twenty-four years has elapsed since 
iron smelting operations were commenced in the district, the vast 
and important tracts of ironstone discovered a short time before 
having caused Messrs. W. H. and G. Dawes to establish the Trent 
Works at Frodingham. The company, which is now taking the 
important step of preparing 
to erect steel works, com- 
menced operations about the 
year 1866, and ultimately 
built four of the largest fur- 
naces in the district, which 
average from 63ft. to 65ft. in 
height, having a diameter at 
the boshes of 18ft. The 
North Lincolnshire Iron 
Company followed by erect- 
ing one furnace about the 
same time and a second in 
the year 1870. The Lin- 
colnshire Iron Smelting Com- 
pany and the Redbourne 
Hill Iron and Coal Com- 
pany’s works date from the 
years 1872 to 1874, while 
the last works established 
were those of the Appleby 
Iron Company, which com- 
menced operations about the 
year 1877. Some idea of the 
extensive strides made with 
respect to the smelting of 
iron may be found when it is 
stated that in the first year 
of the production, viz., 1864, 
the united yields of Lincoln- 
shire and Northampton, 
which were grouped  to- 
gether, amounted to 22,823 
tons, that in North Lincoln- 
shire itself being 9600 tons. 
There were then five furnaces built and three in blast ; ten years 
later fifteen furnaces had been erected, and in 1874 eight were 
in blast. The yield for that year was 111,683 tons, involving the 
consumption of 303,000 tons of coal and coke and 393,000 tons of 
ore. Twenty years from the first commencement of iron smelting 
there were twenty-one furnaces erected and sixteen in blast 
The total make of pig iron, 
including that of Leicester- 
shire, where only two fur- 
naces are blowing, was 
295,398 tons, the ore con- 
sumed being 9491 tons, whilst 
the coal, including coke, was 
544,702 tons. The number 
of furnaces erected at that 
period has not increased, 
and at the present time, 
notwithstanding the quiet 
state of trade, the furnaces 
in blast are about the same 
as for some time past. For 
many years a very large out- 
put of ironstone has been 
raised in the district, which 
for the most part has been 
sent away by rail or water 
to other iron smelting dis- 
tricts. The developments of 
the ironstone deposits com- 
menced about the year 1858, 
the first stone smelted out 
of the district being used at 
the Melton and Elsecar 
Works, near Barnsley, as an 
admixture with the coal iron 
ore obtained from the coal 
measures in that district. 
The total output for the year 
did not exceed 2000 tons, 
| whereas in the year 1866 the yield was 1,118,534 tons. It will 
| thus be seen that the effort made to combine the manufacture of 
steel with the smelting of ironstone is certain to be looked upon 
with considerable interest not only in North Lincolnshire itself, 
but also in other important districts where the business is at pre- 
sent largely carried on. For some time past it has been a debated 
question as to whether the coal measures exist and are to be found 
in the neighbourhood of the ironstone beds, Yet there are still 
those who believe that coal will yet be found. If such should 
be the case, the importance of the district would be considerably 
enhanced, seeing that at the present time the whole of the coal or 
coke used in the smelting of iron is conveyed for the most part by 

rail from either the North of England or South Yorkshire, 
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SOUTHERN MAHRATTA RAILWAY—ERECTION OF A BRIDGE OVER THE KRISTNA. 


— 








STAGING FOR BRIDGE ERECTION. 


We illustrate above and on p. 452 a light iron staging, which 


Peshin and Anetta lines. The perspective view above shows a 


viaduct on the Southern Mahratta Railway in course of erection | 


over the river Kristna, a viaduct of fourteen spans of 150ft. each. 
This staging was first used by the late Mr. A. Sulivan in 1883 | 
for the erection of bridges on the Southern Mahratta Railway, | 
and afterwards, in 1885, on 
the Sind Pishin lines; and 
after his unfortunate death 
in that year its use was con- 
tinued by General Browne. 
We shal! give further details 
and particulars in our next 
issue. 


A PORTABLE ELEC- 
TRIC LAMP. 

Tue Annales Industrielles 
gives the following descrip- 
tion of an electric lamp in- 
vented by M. A. Friedlander, 
of Berlin:—This lamp is 
composed of a rectangular 
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of transverse screws t, while the zinc plates are fitted into a 
case by the screws u. This disposition has the advantage of 


| rendering it easy to replace the worn-out electrodes. The 
has been very successfully used for the quick erection of bridges | 


y ¢ system of immersion of the electrodes is particularly convenient, | 
in India, both on the Southern Mahratta line and on the Sind- | 


as it enables the electrodes to be partially lowered or raised by 
simply turning the button f, and thus regulating the intensity 


of the light as in an oil or gas lamp, or it may be extinguished | 
| completely. 


A portable lamp and battery of this kind was 
shown at a meeting of the Society of Engineers a short time 
ago. 











box a of hardened india- 
rubber, divided within into 


several cells, which are 
formed by parallel walls 
also of india-rubber, and 


moulded with the box. 
These cells contain the neces- 
sary liquid, and are capable 
of containing the electrode 
plates of the lamp. The 
carbon plates b,and the zinc 
plates c, are united to an 
axis d of hardened india- 
rubber, so placed as to lower 
or raise the plates by turning 
on its axis; this movement is 
produced by means of an 


Pipi 

















endless screw e, which is 
turned with a button f, 
and which gears with a 


toothed sector d! fixed on to 
the axis d; this screw ¢ 
rests in a metal support. 
The extreme plates, one 
of which is necessarily of — 
carbon and the other of - 
zinc, are shown attached 
to the screw plates by 
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| weight of ten tons at a maximum radius of 16ft, from centre of 
| the pillar to the centre of the chain, and are to have a maximum 
| height at work of 19ft. Sin. from rail level to the centre of sheave 
at the jib head, with a loose link motion for lowering the jib. 
| The total fixed height of the crane must not exceed 13ft. 6in. 
from the rail level. 

The frame of the truck is to be 17ft. 2in. long, by 7ft. 7in. 
wide, and lft. 6in. deep. The side plates are to be }in., the 
| end jin., and draw-bar plates jin. thick, stiffened with framed 

angle irons 3$in. x 34in. x jin. for the side and end and draw- 
bar plates, rivetted to the 
plates with rivets ?in. dia- 
meter, at a pitch of 4in. 
The sides of the truck are 
to have two hinged plat- 
forms, giving sufficient room 
for six men to work the 
crane at any angle. The 
platforms are to turn over on 
to the truck when not in use. 
The headstocks are to be 
fitted with buffers, draw- 
hooks, screw couplings, safety 
chains, and bolts. The 
rubber springs for safety 
chains and buffing, and 
volute springs for drawing, 
are to be supplied. Each 
+ frame is to be furnished with 
a set of four holding-down 
clips—see page 446,—and 
with screws over each spring, 
to set the platform level 
when the crane is being used. 
Each frame is to be sup- 
plied with girders and 
brackets for supporting the 
crane sideways when lifting. 
These girders must be car- 
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ried on the frame when not 





in use and be in safe position 
for transit. Each frame 
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must also be provided with 
two ljin. diameter stay rods. 

The base plate is tu be of 
cast iron—see page 446— 
fitted to the truck web 
plates, metal to metal, se- 
cured by lin. turned bolts. 
The centre boss to be bored 
to receive the crane post ; 
the roller path is to be of 
cast steel, turned and bolted 
to the turned face of the 
base plate. The crane post 
is to be of forged steel—see 
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pivots, and regulate the 
current of the supports by 
two small knobs & which 
are placed outside the box. 
At this point, then, the 
poles + and — of the battery are found. 


These two 
knobs k, placed on each side of the box a, which turn excen- | 
trically on their own axis, serve at the same time to fix | 
the cover 1 by means of two hinged hooks m, and to esta- 
blish a communication of current with this same cover. 
communication with the lamps is effected by means of a| and are intended for use on the 5ft. 6in. gauge of the Indian 
dise of sheet copper attached to the hinge m, from whence the | State Railways of North-Western India. Contracts have recently 


current crosses the spring o and the disc p reaches the lamp. | 
After having crossed the frame of the latter, it is conducted | 


through the socket g to the reflector, and from thence to the | 


foot 7, to the sheet of copper, and finally by the other hinge to 
the other pole of the battery. 
The carbon plates are fixed to the metallic reds by means 





page 446—turned to receive 





FRIEDLANDER’S PORTABLE ELECTRIC LAMP. 


TEN-TON BREAKDOWN TRAVELLING CRANES. 
INDIAN STATE RAILWAYS. 


Tue travelling cranes of which general drawings are given on 


The | page 442, and details on page 446, are designed to lift ten tons, 


been given out for six of them. Our engravings are complete 


and need little description, but as the cranes are typical in design | 
a few particulars as to their dimensions and the materials which | 


are to be used may be mentioned, 
The cranes are to be carried on a wrought iron truck, made to 
run on the 5ft. 6in. gauge railway, and suited to lift and slew a 





the top and bottom castings 
of the side frames. 

The crane sides are to 
be of wrought iron — see 
page 442—the edges and 
| tail pieces stiffened with angle irons, 3in. by 3in. by jin. 
rivetted to yin. plates with 3in. rivets, 4in. pitch. Strong 
eastings are to be rivetted tc the wrought iron frames to take the 
crane barrel shaft and top stretcher, and also for taking the first 
and second motion shafts, also fin. plates are to be rivetted to 
inside of frame to take the back and jib tie rods, thus making 
them continuous. Two steel rollers are to be fitted in brackets 
between the framing tu run on the steel pathway attached to 
the base plate. 

The gearing is to be single and double purchase—see left hand 
top corner of page 446—and the whole of the wheels are to be 

set out with the odontograph. The pinions are to be of cast 
' steel, with caps where practicable. The first motion shaft is 
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to be 2}in. diameter, the second 24in., and the berrel shaft 34in. 
to 44in.—see 446. 
steel turned bright throughout and accurately fitted to the 


The whole of the shafts are to be of mild | 


| 


various wheels and journals, all wheels being keyed with sunk | 


steel keys. The second motion shaft is to be fitted with a large 
friction wheel and a brake strap, double hand levers, and adjust- 
ing screws, also a cast steel ratchet wheel and wrought iron pawl 
for holding the load suspended when required. The brake strap 
is to be of the best Yorkshire iron, manufactured by Lowmoor, 
Bowling, Farnley, or Taylor Brothers. The whole of the journals 
are to be fitted with gun-metal bushes. The barrel is to be 
grooved fora }%in. chain, and is to be of sufficient length to 
take the chain without an overlap, and to be provided with a 
proper attachment for chain. 

The jib—see page 446—is to be of wrought iron. The foot of 
the jib is to be fixed to the casting carrying the friction roller. 
The rollers are to be of cast steel, fitted with turned spindles, 
working in gun-metal bushes. The jib head is to be fitted with 
a sheave, working a turned pin. The sheave is to be bushed 
with gun-metal. The holes in the eyes of the tie rods are to be 
drilled and rimered out for turned pins. Two cast iron chain 
rollers are to be fitted between the tie rods to carry the slack 
chain. The chain is to be }$in. diameter, short link, and is to 
be of sufficient length to completely fill the barrel without 
overlap, when the return block is wound up to the jib head. 
The end to be fitted with a wrought iron swivel hook and return 
block. The sheave is to work ona turned pin, and is to be 
bushed with gun-metal. 








Tae Aluminium Company, of St. Mary Axe, has re- 
cently made in aluminium alloy a colossal bust of Lieutenant- 
General Sir Andrew Clarke, R,E., G.C.M.G., from an original by 
Mr. E. Onslow Ford, A.R.A. 





A GERMAN TORPEDO CATCHER. 





Tue following account of a new German war vessel is a 
literal translation from a German contemporary. We commend 
specially to our readers’ attention the gracious and tasteful com- 
ments made on the performances of our own torpedo boats:— | 
“Wilhelmshaven, 17th May, 1888.—The Avise Greiff, which | 
arrived here early yesterday from Kiel, after a very quick | 
passage, is certainly the most interesting and quickest vessel in | 
our navy. The Greiff was built from Admiralty plans, under | 
its own superintendence, at the Germania shipbuilding yard at | 
Kiel, which has already acquired such great fame for its pro- 
minent performances in all branches of marine engineering. 
The displacement of the vessel is 2000 tons, the power of the 
engines 5400. From these figures and the extreme fineness 
of the lines of the vessel, which may best be compared to a 
gigantic torpedo boat, arise the great speed and prominent 
virtues of the vessel. As a fact, no vessel like this one has ever 
attained to such a speed as 23 knots an hour, and it may there- 
fore be considered the fastest in the world, if one leaves out of 
account some exceptional cases of English torpedo boats, which, 
it is said, have exceeded this. We speak explicitly in this 
manner, because absolutely certain data on this point are not 
procurable, and the exaggerations in professional circles with 
which the English people puff up and trumpet forth their 
achievements are sufficiently well known. The hold of the 
Greiff is taken up almost entirely with the boilers, engines, and 
coal bunkers. She is destined for a torpedo catcher—that is to 
say, to look up the enemy’s torpedo boats and destroy them. 
To this end, she is furnished with very powerful electric search | 
lights, and a considerable number of revolving guns, which are | 
the greatest enemy to all torpedo boats. The outward appear- | 
ance of the vessel gives a very warlike impression. Her desti- | 
nation is the North Sea station, and she will for the present be | 

© 








| @ very interesting paper on cycles. 


laid up in ordinary at the Imperial Dockyard. Three mighty 
funnels, one behind the other, surrounded with numerous venti- 
lating pipes stand up from the deck, which shows that 
steam forms the principal element in the vessel. Rigging 
there is none, only two signalling masts being visible. The crew 
consists of 141 men, who, for the most part, are all experienced 
engineers and stokers.” 








Mason CoLtece ENGINEERING Soctety.—A meeting of this 
Society was held on Wednesday last, when Mr. E. A. Jackson read 
The author sketched the 
history of the machine from the primitive hobby horse to its pre- 
sent efficient and elegant state, giving a short description of most 
of the popular present day cycles, and touching on their chief indi- 
vidual points of advantages, both theoretical and practical. The 
discussion was very animated, the President and most of the mem- 
bers present participating. Several new types of machines were 
shown, one of which, a safety bicycle, the invention of a former 
student of the College, excited much admiration. A vote of thanks 
to Mr. Jackson concluded the meeting 

INSTITUTION OF CrviL ENGINEERS.—The annual general meeting 
of the Association of the Birmingham Students of the Institution of 
Civil Engineers was held on Tuesday night at the Colonnade Hotel, 
Birmingham, Mr. William De Lacy Ahern, Student Inst. C.E., in 
the chair. The honorary secretary, Mr. R. Green, Student Inst. 
C.E., reported that the session just closed had proved a most suc- 
cessful one. During the summer months of last year several inter- 
esting excursions had been arranged, and during the winter months 
seven meetings were held, at which most instructive and interesting 
papers were read, Mr. Edward Pritchard, Member Inst. C.E., was 
re-elected president, and Messrs, J. W. Gray, C. Hunt, and W. 5. 
Till, Members Inst. C.E., were re-elected vice-presidents; Mr. R. 
Green was re-elected honorary secretary, and Messrs, Ahern, Dodd, 
and Sharp were elected menners of the Executive C ttee for 
the ensuing session. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


SpECIFICATIONS at the ironworks have lately been rather short, 
the result in part of the arrival of the end of the month, This 
delay to production should, however, pass away when June has 
fairly started. It isa suggestive feature of current trade that some 
mers of finished iron are reluctant to specify for contracts 
placed some time ago when prices were much better than now, and 
are getting makers to accept new orders and supply from these. 

The extent of business transacted in Birmingham to-day—Thurs- 
day—was not conspicuous in any department, but the sheet makers 
are mostly well placed for orders, and will not make any further 
concession in prices. The downward tendency in quotations seems 
to have been checked, and prices have touched bottom. Sheets of 
20 w.g. for galvanising purposes are £6, 

The latest move in the galvanised sheet trade is an attempt to 
form an association among the makers which shall prevent the pre- 
sent underselling. The present Association, which has its head- 
quarters in Birmingham, does not profess to fix prices, and the 
need for some combination which would do this is greatly felt. 
The initiative in the new proposal has been taken in London, but 
whether it will lead to anything definite is very problematical. 

During the past three months black sheet iron has fallen about 
10s. per ton, and spelter £3 to £3 10s, The present price of the 
former is £6 2s, 6d. to £6 5s,, and spelter is quoted £16 10s, Gal- 
yanisers could not re-establish the high prices of the opening of the 
year ; but makers urge that present prices are in actual business 
fully £1 per ton below a fair-paying level. The realised price of 24- 
gauge, bundled in Liverpool, hardly touches £11 at the present time. 

Galvanisers mostly keep busy meg A on Australian orders, which 
from Sydney or Melbourne have of late been very good, South 
American demand is also increasing, and South Africa is an ex- 
tending customer. The low rate of exchange makes against the 
Indian and Burman business. The practice of consigning in ad- 
vance of demand results in stocks in certain South American 
markets being now excessive. Galvanised sheets on the River 
Plate can at date be secured at lower prices than are asked by local 
makers at works, 

The new company which has been formed under the title of 
Morewood’s Lion Galvanising Company, for the manufacture of 
galvanised sheets, at the St. George’s Works, Darlaston, formerly 
vhe property of Messrs. Rubery Brothers, hopes to commence manu- 
facture before the end of June. The concern will be carried on 
under the management of Mr. Richard Heathfield, who for twenty- 
five years has filled the post of managing partner in the firm of 
Morewood and Co, 

Messrs. Adams are laying down two new black sheet mills. 

Messrs. Bright and Langham, of West Bromwich, are also in- 
creasing their sheet production. 

A limited liability company has been formed, with a capital of 
£20,000, for the taking over of the works and business of the 
Monmoor-lane Iron Company, Willenhall, carried on by Mr. John 
Page and others. 

The price of bt bars remains at £7 to £7 12s. 6d., with second 
sorts at £6. Usms.ked iron is in quiet demand on the basis of £5 for 
common bars ; £5 also for hoops; and £4 17s, 6d. upwards for strips. 

A steady demand is experienced for steel of nearly every descrip- 
tion, and sheet makers are increasingly large buyers of blooms and 
billets for rolling-down purposes, The price of imported descrip- 
tions of Bessemer is this week £4 lis. ; Siemens-Martin, £4 17s. 6d. 
Bessemer tin bars are £4 17s. 6d.; and Siemens-Martin, £5. 
Native steelmasters are as busy as they can well be, and certain of 
them are unable to quote for any early deliveries. The Lilleshall 
Steel and Iron Company, Shropshire, is in this position, reporting 
itself sold for some distance ahead. Steel scrap is in large 
demand. Mild steel plate and tin bar ends are strong at 65s., 
delivered here from north-country works, 

Pig iron sellers maintain the steady position which they have 
occupied for the past two or three weeks, and show no anxiety for 
business at the present rates, Buyers, rather than producers, are 
soliciting business, their wish being to secure supplies at current 
prices by the placing of new orders, instead of going on with 
deliveries under former contracts, which would ieave them out of 
pocket upon the prices which they have now to accept for manu- 
factured iron. Northampton pigs are still about 36s., delivered, 
Derbyshires 37s. to 38s., and Lincolns in proportion. Native pigs 
are quiet but steady at 50s. for all-mines, and 30s. for cinder pigs. 
Makers are sending away i? nearly all their F tegen yet 
they would like a brisker sale. rd Granvyille’s North Stafford- 
shire pi sare 40s. 6d. Hematites are 53s. for West coast forge 
sorts delivered here, and 56s,, 55s, and 54s, for respectively Nos. 1, 
2, and 3 foundry iron. 

There is moderate activity in the iron trade of North Stafford- 
shire, though the home trade is still dull. There is a good de- 
mand for hoops, and plates and sheets are disposed of in consider- 
able quantities. Quotations are fairly maintained at £5 5s, for 
crown bars, £5 15s, for best bars, £6 7s, 6d. for bridge plates, 
£6 17s. 6d. boiler plates, delivered Liverpool. Pig iron and iron- 
stone are scarcely so brisk. 

Important electric machinery orders have been placed at Wolver- 
hampton this week for the new installation at Kensington of the 
House-to-House Supply Company. Their value is several thousand 
pevnte, and they have been given to the Elwell-Parker Company. 

e contract embraces three sets of dynamos and exciters, each 
set equal to rather over 2000 lights, and requiring 200 indicated 
horse-power to drive the secondary generators, regulators, 
switches, meters, &c. The generators wil] transmit 600 electrical 
horse-power, which is the same force as the dynamos, and will dis- 
tribute the current over an area of four miles. The plant now 
ordered is sufficient to supply 7000 lights. The Kensington Com- 
pany intends ultimately to increase the power of their station to 
20,000 lights. The dynamos are of new design, the improvements 
in them being covered by patent. The engines of the installation 
are to be — by Messrs, Fowler and Co., of Leeds; and the 
boilers by Messrs. Babcock, Wilcox, and Co., Glasgow. 

The Elwell-Parker Company is also very busy upon other con- 
tracts for accumulators, dynamos, &c. It is just engaged upon 
the last of a series of four large electro-depositing machines for 
copper refining. Each machine is equal to ‘aoe 18 tons 
of copper per week, and is equal in power to 1800 ampéres of 60 
volts each, The machines weigh about 7 tons each, and takeabout 
160 I.H.P. to drive. This firm are now employing some 350 men, 
and are making important extensions and additions to the work- 
shops and plant. 

Valuable enginecring orders continue to be put upon the market 
by the Indian railways, The East India Railway Company are just 
now inquiring for a supply of steel underframes and ironwork for 
underframes for carriages, The Southern Mahratta Railway 
Company are inquiring for bar iron, plates, and sheets, brass boiler 
tubes, and fittings for carriages and wagons. The Bengal and 
ogper Company are about to place orders for tanks for watering 
stations, 

Machinists and tool makers report a somewhat improved demand, 
and the heavy ironfounders are rather busier upon machinery and 
engine castings. The wrought iron tube makers are busiest upon 
home account in the production of waterworks sorts. For foreign 
markets, however, there is a good deal of activity in gas tubes. 

1 manufacturers of agricultural implements and machinery 
are doing a moderate trade with the markets of Northern Europe. 
The Colonial and South American orders have been of greater 
extent lately, but Eastern trade continues to suffer from the rate 
of exchange. Australian orders are mainly for galvanised iron and 
fencing wire. 

In the Darlaston nut and bolt trade the threatened strike is 
likely to be averted by the surrender of the underselling masters 
and the establishment of wages throughout the trade on a uniform 











basis, The spike nail industry is active, and the operatives have 
just succeeded in obtaining a 25 per cent. advance in wages. 

The interesting experiment which is being made along the Shrop- 
shire Union Canal with the view of introducing steam instead of 
horses for boat haulage is proceed ng satisfactorily. With the 
8-horse J ead engine that has been tried upon the length of rails 
laid at Worleston four or six canal boats are satisfactorily drawn at 
a speed of about four miles an hour; but with eight boats, aggre- 
gating a weight of 140 tons, the motion was i lar. The laying 

own of rails along the whole length of the canal would necessitate 
considerable alterations at bridges and locks, 








NOTES FROM LANCASHIRE. 


(From our own Correspondent. ) 


Manchester,—Business this week has only partially got back into 
its usual course after the holidays, and there is no sound basis 
on which to form any very definite report as to the actual state of 
trade, There is, however, no improvement upon the generally 
depressed tone which has prevailed for so long past, and nothing 
of a very encouraging character in the outlook for the immediate 
future, The continued giving way in warrants at Glasgow, in 
which there has been a considerable further drop since last week, 
gives a very despondent tone to the market, and buyers, who for 
several years past have been so frequently disappointed when they 
have entered into contracts based upon anticipations of improve- 
ment, show a strong disinclination to operate beyond absolute known 
requirements. Any buying going on is quently confined for 
the most part to small hand-to-mouth parcels, and although 
makers of pig iron are not following to any appreciable extent the 
low prices ruling in the Glasgow warrant market, there is a more 
or less general want of firmness, which leads to a gradual easing 
down, as sellers have to seek after orders, and this is the case both 
in the common and hematite qualities of pig iron. The large 
stocks of Scotch iron which are held act as a dead weight upon the 
market, and so long as this exists, it must prevent any recovery 
in prices. The supply of all descriptions of pig iron is so much in 
excess of requirements that a lessened production would seem to 
be the only means of bringing trade buck to a remunerative level, 
as the prospects of consumption overtaking the present means of 
= are to all appearances a very remote possibility. 

‘inished iron also shows a continued weakening tendency, and 
although makers are mostly holding to about late quoted rates, 
the underselling of merchants is beating down prices, which would 
almost seem to be getting back to as low a point as ever. 

There was a moderate attendance on Tuesday’s Manchester iron 
market, but business was extremely slow, and there was very little 
doing to really test prices. For pig iron very few inquiries were 
stirring, but at low prices a few transactions were reported in 
Scotch iron, and there was a little doing in some of the Lincolnshire 
brands, which are still the cheapest iron in the market. The quoted 
prices for local brands, which remain at 39s, 6d. to 40s., less 23, 
delivered here, are simply nominal, and the same may be said of 
Derbyshire at 41s. 6d., less 2}, as these figures are not being got 
on any but occasional very small special sales. For Lincolnshire 
iron current market prices remain at about 36s. 6d. to 37s., less 24, 
for forge and foundry, delivered equal to Manchester, but in some 
instances 3d. under these figures is being taken. Good ordinary 
Middlesbrough remains at about 40s. 4d, net cash delivered here, 
as the cacaageed ag ; but there are some g.m.b’s. at quite 1s. under 
this figure, and in Scotch iron makers here and there are taking 
under the rates that have been quoted recently. 

In hematites one cr two fairly large orders have been given out 
in this district, but they have been at exceedingly low prices, and 
for long forward delivery ; the general tendency is downwards, 
50s., less 2}, being now about the average price for good ordinary 
foundry qualities delivered in this district, anything above these 
figures being only obtainable on very small lots. 

Manufactured iron makers report business slackening off, and 
they are not getting orders to replace the contracts that are run- 
ning out. The average basis of quoted rates remains at about 
£4 17s. 6d. to £5 for bars, delivered in this district, but these 

— are difficult to get, and merchants are underselling rather 

reely. 

Steel plates remain much the same as last reported. New orders 
are coming forward only very slowly, but makers are not disposed 
to quote under £7 12s. 6d. for delivery in this district, although 
there are merchants who are prepared to take 2s, 6d. below this 
figure. 

In the engineering trade work is being resumed after the holi- 
days, with a fair amount of activity characterising most branches, 
and, taking trade all through, more orders would seem to be stir- 
ring, but there is still no general pressure of work, and prices 
remain without any appreciable improvement. Although there is 
unquestionably sufficient work to keep most of the establishments 
moderately well employed, the continued excessively low and un- 
remunerative prices at which it has to be undertaken keeps trade 
in a very unsatisfactory condition. : 

Messrs, Craven Brothers, of Manchester, have just completed 
three large lathes, specially constructed for rough turning steel 
ingots, which is a new method of dealing with steel for the purpose 
of disclosing any possibly existing flaws in the ingots before they 
are reheated to be passed on for forging. These lathes are con- 
structed for reducing ingots 4in. diameter and one cut, and there 
is a traverse of four to the inch each way. Each machine has four 
tools, and weighs about 60 tons. 

Messrs. James Spencer and Co., of Hollinwood, near Manchester, 
have several important: contracts in hand for India ; these include 
a fairly large order for weighing nachines, and weighbridges for 
railway trucks, for the Southern Mahratta Railway Co., and a 
large railway weighbridge for the Nizam’s Guaranteed State Rail- 
way. The firm have also in hand a contract for the Indian State 
Railways, comprising a number of large-sized vertical drilling 
machines and a powerful treble geared sliding brake lathe, besides 
some fair orders for home account. 

Messrs. Sharp, Stewart, and Co., whose removal to Glasgow I 
have referred to in previous “‘notes,” are gradually closing up their 
busi in Manchest A large portion of the machinery and 
tools formerly in use at the Atlas Works in Manchester, and which 
are not required for the new works in Scotland, are being disposed 
of by private treaty. Amongst these, however, are several of the 
early machines made by Richard Roberts, which in their way are 
interesting curiosities as illustrating the first development 
of some of the best known machine tools of the present day, 
which it has been thought desirable to preserve as memorials 
of the great services rendered to mechanical engineering by one of 
the founders of the firm. In order that these may be suitably pre- 
served in the district, Mr. John Robinson, chairman of the com- 
pany, has decided to present to the proposed Whitworth Museum 
two of the first machines made by Richard Roberts. One of these 
is an old planing machine, the date of which is unknown, but 
which is believed to be one of the, if not the, first planing machines 
ever made. The table of the machine is worked by a chain, and 
for occasional jobs it has been kept in work right up to the present. 
Amongst other machines is a wheel cutter, which was made by 
Roberts in 1820, and as regards design, so far as its mechanical 
ee are concerned, presents very few features essentially different 

rom those of modern tools. There are in the establishment several 
other early tools made by Roberts, which are reds me interest, as 
showing that some of the supposed recently introduced mechanical 
operations are by:no means such modern innovations as seems 
to be generally believed. These include an old milling machine 
dating so far back as 1843, and in the mechanical arrange- 
ments of which there are comparatively few points of really 
very material difference between this early machine and the 
modern tools of a similar type that have been introduced during 
the last few years. I may add that the new works at Glasgow 
have been fitted up with the best machines of every description, 











brought from the Manchester establishment for the purpose of 
manufacturing tools; in fact a complete téol-making plant, which 
was previously at work in Manchester is being erected in the 
Scotch establishment, whilst the modern plant. for locomotive 
building purposes that had already been put down at the 
Glasgow works is being further extended by additional plant 
brought from Manchester, so that the Scotch establishment 
will be completely equipped for carrying on a very large 
business, both in locomotive building and machine too] making. 
The coal trade remains fairly steady for the time of the year. The 
usual falling off in house fire consumption is, however, beginning 
to make itself felt, and where prices were not reduced at the com- 
mencement of May there is a tendency to give way about 3d. to 6d. 
per ton. For best Wigan Arley 8s. 6d. may now be given as the 
average quotation ; seconds can be got at 6s. 9d. to 7s. ; with 
common house fire coals not averaging more than 5s. 6d. per ton 
at the pit mouth. A fairly good demand is still kept up for steam 
and forge coals, and engine classes of fuel, with the exception of 
the inferior sorts of slack, also move away pretty regularly. For 
these prices are without change, and at the pit mouth average 
about 5s. to 5s, 3d. for steam and forge coals ; 4s. 3d. to 4s. 9d. for 
burgy ; and 3s, 6d. to 3s. 9d. for best slack ; with common sorts 
obtainable at from 2s. 3d. to 2s. 9d. per ton at the pit. The ship- 
ping demand continues fairly good, and colliery proprietors have 
no great difficulty in getting about 6s. 9d. to 7s. per ton for good 
ordinary steam coal delivered at the ports on the Mersey. 
Barrow.—There is a quieter tone in the hematite pig iron trade 
this week, and the effect of the late holidays has tended in the 
direction of greater depression. It is evident that the wants of 
users of iron are not nearly so large as they have been, and that 
makers are not so fully sold forward as they were a month ago is 
shown by the fact that prices are very closely in harmony with 
those which are now obtained for hematite warrants. Mixed 
numbers of Bessemer iron are quoted at 41s. 6d. per ton net f.o.b., 
and No. 3 forge at 41s. There is a steadier tone in the Bessemer 
department than in the forge and foundry branches, because of the 
large amount of the former used by steel makers ; but the latter, 
although very well employed, are not experiencing so brisk a 
demand as of late, either for rails or other classes of goods. There 
is, however, no need for apprehension in this department, as 
makers are so fully sold forward. Large shipments of pig iron and 
steel are being made from ports in the district to continental, 
colonial, and general foreign ports. It is probable that 
these shipments will be well maintained throughout the ship- 
ping season, and in this view of the case the prospects of 
iron trade cannot be regarded as gloomy as would be the case if 
only the home demand had to be depended on. Steel rails are 
easier in price, and are now quoted at £3 16s. 6d. per ton net 
f.o.b. for ordinary heavy sections, with light sections varying from 
35 Ib. to 40 1b. per yard, at from £4 to £4 7s. 6d. per ton net f.o.b. 
There is less inquiry for plates and angles, but makers are very 
busy, and hold a large number of orders. There is a fair business 
doing in billets and bars, and also in steel wire and hoops. In the 
shipbuilding trade the long-hoped-for renewal has not yet made 
its appearance, but there are indications that by degrees the yards 
in this port will resume activity, and become exceedingly busy. 
Engineers and boilermakers are busy, and have work in hand of 
some importance. In the iron ore trade there is less doing, and 
prices are weaker, being quoted at 8s. to 10s. 6d. per ton net at 
mines for ordinary sorts. Operations are proceeding with the 
foundations for ‘he new petroleum stores at Barrow, and a start is 
expected soon to be made with the new works for the manufacture 
of wood pulp at Barrow. There is some talk of other important 
industries being established in the town at an early date. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tr will afford pleasure toa very large number of firms in the 
iron, steel, and allied industries to learn that Mr. Charles Markham, 
J.P., chairman of the Staveley Coal and Iron Company, has been 
able to return to his seat at the directors’ board. He took the 
chair at the ordinary monthly meeting last Tuesday, and conducted 
the business with his accustomed ability. Mr. Markham has been 
seriously ill for nearly twelve months, and at one time his condi- 
tion was very grave. His return to active work has given much 
satisfaction in the South Yorkshire and North Derbyshire district, 
where he is known as one of the ablest “ captains of industry” in 
the kingdom. 

The Australian season for sheep shears is now opening, and 
orders are coming in very freely. Our leading makers expect a 
fair season, there having been no drought to thin off fiocks, as was 
the case two yearsago, On the other hand, stocks of shears have 
been heavy, and these will have to be cleared out before orders can 
be quite so pleasant as in previous years. In South America, too, 
themarket has suffered severely from overstocking, which, combined 
with a serious drought, will prevent many Sheffield-made shears 
being placed in that market this season. Every new manufacturer 
entering into the sheep-shear business makes it a point to consign 
to South America, and the result is that thousands of dozens have 
to be got rid of before there can be an average demand. The 
South American trade is followed by the United States, Canada, 
and the Cape, the manufacture of sheep shears being practically an 
all-the-year-round industry. 

The Americans are not having it all their own way with heavy 
tools in Australia. Time was when the American patterns were 
almost solely used by the colonists. This was entirely due to the 
folly of the home makers, who for a considerable period persisted 
in sending their own styles, although the Australians specifically 
ordered the American type. The English firms have now got over 
this blunder, and they make the precise quality and shape of goods 
the colonists require, with the result that they have won backa 
large portion of the lost trade. One Sheffield firm has orders in 
hand for 30,000 adzes—best bronzed—for Australia. Other classes 
of goods, though not ordered to the same extent, are yet freely in 
request. A very largely increasing business with South Australia 
is being done in spades and shovels, as well as sickles and reaping 
hooks ; makers are doing a good trade in the latter specialities in 
Germany and Austria, a line received last week being to the 
extent of 2000 dozens of sickles and reaping hooks for Galicia. 

The Cape market maintains the improvement already noted, the 
articles chiefly in request being steel, edge tools, plane irons, and 
files. A very heavy demand for files is being experienced, both in 
home and foreign markets. Carving tools are extensively ordered, 
and the leading manufacturers can scarcely make them fast enough 
to meet the demand, which is at present mainly with France, 
Russia, America, and Germany. ‘The “‘S. J. Addis” brand is 
largely sent to these markets. 

Germany still continues to be our principal customer for the 
high-class quality of edge tools; in fact, nothing but best goods go 
to Germany. The artisans there will have Sheffield tools, even if 
it is only to manufacture German imitations for other places. 
Chisels, planes, cut and double irons, are ordered by thousands of 
dozens at a time, some of the orders ranging from 1500 dozens to 
over 5000 dozen. Makers are full of work with every prospect of 


‘being actively employed during the whole season. 


English and Continental shiptuilders have sent in to the Govern 
ment of Chili tenders for the construction of an armour-clad. It is 
expected that the work will come to this country, in which case our 
armour-plate makers will no doubt benefit to a considerable extent. 
Even if the work is taken in France, it is probable that compound 
plates will still be used, as the all-steel French plates are not 
making way even in the Creusot countries. Besides, if the Chilian 
Government should desire all-steel plates, the Portsmouth experi- 
ment has shown that they had better come to Sheffield for them. 

Important orders for heavy quick-firing guns for the British 
navy have been placed with the Elswick Works. Sheffield will 
benefit to some extent by supplying a portion of the steel, Our 
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two gun-making firms have had no orders from the Government 
for ordnance since July of last year. They are prepared to execute 
any quantity of steel forgings for ordnance, a to undertake the 
finishing of the guns if adequate encouragement is given. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THERE is little fresh to be said as regards the Cleveland pig iron 
trade. The attendance at market on Tuesday last was up to the 
average, and the tone was decidedly cheerful; nevertheless buyers 
held aloof, and prices did not improve. For delivery to the end of 
June merchants now quote 31s. 14d. to 31s. 3d. per ton, and for July 
and August delivery theyask3ls. 6d. Smalllotsof No.3 G.M.B. have 
been sold for immediate delivery at as low a figure as 3ls.; but it 
is only weak holders who are willing to part with their iron at so 
low a price. Makers continue to quote 3ls. 6d. per ton, and show 
more eagerness to book fresh orders than they have done for a long 
time. 

Stevenson, Jaques, and Co.’s current quotations:—‘‘ Acklam 
Hematite,” mixed Nos., 45s.; ‘‘Acklam Yorkshire,” Cleveland, 
No. 3, 35s.: ‘‘Acklam basic,” 35s.; refined iron, hematite and 
Cleveland, 65s. and 55s.; chilling iron, 55s. to 60s. per ton; net 
cash at furnaces. 

Warrants are but in small request. The price current at 
Middlesbrough is 31s. per ton, and at. Glasgow 30s. 11d. 

The stock of Cleveland pig iron held by Messrs. Connal and Co., 
at Middlesbrough, was on Monday last 293,057 tons, which repre- 
sents a decrease of 3279 tons for the week, and of about 55,000 tons 
since the beginning of February. 

Shipments of pig iron from the Tees, between the Ist and 28th 
inst. inclusive, amounted to 99,332 tons, against 87,491 tons during 
the corresponding portion of April. There is therefore every 
probability that the total for the month will be in excess of that 
for any previous month in the history of the trade. 

There is a fair demand for finished iron; the works are fully 
employed on old contracts, and prices remain at the figures quoted 
last week. 

The various strikes, which are either in progress or impending, 
are the principal features connected with the iron and shipbuilding 
industries of the North, which at present occupy public attention. 
At Darlington, the Mayor and two members of the Corporation 
have been busily occupying themselves with attempts to brin: 
about a settlement between the Darlington Stee) and wt Co. an 
their workmen. A meeting was held on the evening of the 29th in 
furtherance of this object. After hearing certain resolutions which 
had been passed by the workmen, Mr. White, the manager, said 
he could not think of submitting the whole question of wages to an 
arbitrator, because his company alone knew what yo 


afford to pay. They could not offer more than they had been 


piying, and could not be bound, even by an arbitrator, to pay what | 


they might afterwards find themselves unable to continue. They 
must have the wages question settled before the works could be 
re-opened. He was sorry he could not agree to a sliding scale 
otherwise than on a basis of heavy railsat £3 15s. per ton. Neither 
must the hours of labour be altered. He could not diverge from 
these, which were the only terms upon which he could open the 
works. At a meeting of the men subsequently held, it was 
decided that they should offer to go to work at the present rate of 
wages, which should not be disturbed for three months. This 
resolution has been forwarded to the manager. 

At Messrs, Palmer and Co.’s works fresh labourers have arrived 
to take the place of those on strike. It is understood that all 
these have to be boarded and lodged on the works, in order to pre- 
vent their being got at by the strikers outside. Arrangements of 
this kind are naturally attended with considerable inconvenience, 
but they seem to be now the only way of overcoming strikes. 

The Jarrow strike being considered by Tyneside employers as 
virtually at an end, the lock-out at the other yards has been 
practically suspended, and the platers’ helpers there set at liberty 
to work on the old terms. Themen, however, did not immediately 
take advantage of the ee of the lock-out, but held a meeting 
on the evening of the 29th and passed a resolution to the effect 
that they would return to work at the old rate of wages, but sub- 
ject to an understanding that all men concerned in the dispute 
were reinstated, and that all strangers imported into any Tyneside 
yard, including Jarrow, should be removed ; and further that an 
advance of wages be given at an early date. It has since been 
reported that an arrangement has been come to between the ship- 
yard manager at the Jarrow works and the platers’ helpers at that 
yard, who are on strike. 

The threatened strike of the shipyard employés at Stockton, 
Middlesbrough, and the Hartlepools still continues in the same 
position. A 12} per cent. advance is claimed on all classes of 
labour, and unless this be conceded it is expected that all the ship- 
yards in the above-named towns will be closed on the 31st of May. 
Jt is possible that some settlement will be come to on the last day 
of the month, and especially if it should appear by that time that 
the Tyneside strikes are all at an end. The men as a rule always 
postpone their decision till the last moment. The employers main- 
tain a very firm attitude. There is no doubt whatever that until 
lately there has been no profit in building ships, and that the 
orders now in hand will not stand an advance of wages equal to 
that claimed. 

Messrs. Fox, Head, and Co. have leased their plate mills to a 
new firm, to be styled John Hill and Co., and consisting of Mr. 
John Hill, of Stockton, and Mr. E. G. Faber, of Westward Ho, 
Devon. A start will probably be made some time in July next. 

Mr. C. S. Lindsay, mining engineer at the Unsworth Colliery, is 
leaving England to take the position of enyineer-in-chief to a large 
diamond mining company at Kimberley, South Africa. A dinner 
was given at Newcastle on the evening of the 29th in his honour, 
the chair being occupied by Mr. W. J. Ryder, and the vice-chair 
by Professor Lebour. Mr. Lindsay leaves with best wishes for his 
success from a large circle of friends. 

The North-Eastern Railway Company certainly did remarkably 
well in Whitsun week. Its receipts rose by £19,456, making a 
total increase for the half-year of £71,386. This is encouraging 
news for shareholders. At the same time, it does not seem to be 
very much appreciated by them; for whereas the shares were 
quoted at £158 at the beginning of the year, they now stand at 
only a shade over £150, notwithstanding that the time for paying 
dividends is fast approaching. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market has been very flat throughout the 
week and the prices of warrants are lower than ever. No one 
appears to have the least idea as to when the downward course of 
prices is likely to be arrested. There is no feature in the trade, at 
present, that is likely to attract outside speculators, unless it be 
the fact that the quotations are now lower than for thirty-five 
years. Buteven that consideration is modified by the reflection 
that the prices of other commodities have fallen to a still greater 
extent than pig iron. The past week’s shipments were only moder- 
ately good, amounting to 7265 tons, as compared with 7405 in the 
same week of 1887. There have been increasing shipments to 
Australia with a prospect of an extending trade in that direction, 
but the quantities sent to Canada and the United States are rather 
smaller. A rather better inquiry is experienced fer South America, 
and there are also slightly larger shipments to France. The amount 
of the production is maintained, and considerable additions can or 
have to be made to stocks. 

The current prices of makers’ pig iron are as follows:—Gartsherrie, 
f.0.b, at Glasgow, per ton, No, 1, 44s. 6d.; No. 3, 41s, 6d.; Coltness, 
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47s. 6d. and 42s. 6d.; Langloan, 45s. and 42s.; Summerlee, 47s, and 
42s.; Calder, 46s. 6d. and 40s.; Carnbroe, 39s. 6d. and 37s. 6d.; 
Clyde, 43s, 6d. and 39s, 6d.; Monkland, 39s. 6d. and 37s. 6d. ; Govan, 
at Broomielaw, 39s. 3d. and 37s. 3d.; Shotts, at Leith, 45s. 6d. and 
43s.; Carron, at Grangemouth, 49s, and 43s.; Gle ock, at 
Ardrossan, 43s. 6d. and 39s. 6d.; Eglinton, 38s. 6d. and 37s.; Dal- 
mellington, 39s. 6d. and 38s. 

The demand for Cleveland pigs in Scotland is quiet, although 
these warrants are a little firmer on our market than Scotch, as a 
result of the large shipments from Middlesbrough. There is ver 
little doing in ‘Conbaneed hematite, and the outlook for Scote 
hematite is also less encouraging, in consequence of the lack of 
fresh orders in the steel trade. But while hematites are quiet, an 
advance has taken place in the past week in the price of Spanish 
ore deliverable in the Clyde, owing to a rise in freights caused by 
a scarcity of steamers, the advance being from 6s. 9d. to 7s. 44d. 
per ton. Scarcely any inquiry for new ore contracts is in the 
market at present. 

ere isa quieter feeling in the malleable iron branch. The 
foreign inquiry is extremely dull and at the moment there is no 
pasa of an improvement. The warehouse trade is fairly 
well employed, but merchants have little to look forward to in the 
shape of new orders. There is no change this week in prices. Un- 
branded iron is in r request for the Eastern markets. Makers 
of steel are busy, but new orders are quite as scarce with them 
as in the malleable branch. 

In the coal trade there is more activity, main and steam coals of 
the best class being in special request. Vessels for transport are 
scarce on both the East and West coasts, and freights are advanc- 
ing. This forms a source of embarrassment to coalowners and 
shippers, as on account of the very ample supply of coal it is 
found impossible to obtain higher prices so as to make up for the 
increased charge on freights. 

The outlook in the shipbuilding trade is the reverse of en- 
couraging, as very few new vessels are being contracted for. This 
is a little surprising, seeing that the demand for prompt vessels is 
just now unusually brisk, and some owners who have steamers 
building and nearly ready have within the last week or two been 
able to sell them at a fair profit. 

The Lanarkshire coalmasters have this week intimated a reduc- 
tion of 24 per cent., or about ld. per day, in the wages of the 
colliers, dating from June Ist. This is the first change in wages 
for a period of eleven months, and it is made in accordance with a 
sliding scale resting upon the fluctuations in the prices of coals, a 
drop in which took place during April. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


DEDUCTING a few days for holiday deficits, another good coal 
week has been enjoyed, and in price and quantity there is not 
much reason to complain; the only falling off of any account 
having been in Newport coasting totals. This may in some measure 
be accounted for by the lessened bulk of house coal trade now 
done, the season being practically closed. 

Monmouthshire may be regarded as coming rapidly to an end 
with these small coal ownerships, and if nothing untoward happens 
there will soon be rivals to the large collieries such as Abercarne, 
Risca, the Elliot pit, and the collieries of the Tredegar, Ebbw Vale, 
and Rhymney Company. New railway projections, notably that of 
the Rhymney, may soon be expected to tell. One of the finest 
virgin grounds awaiting development is the Sirhowey Valley, with 
a length of six miles of splendid coal. This belongs to the Tredegar 
Company. It is idle to talk of coal exhaustion in Wales with such 
backgrounds as this, 

Most of the Glamorgan steam collieries are working well. In one 
of the Pontypridd collieries there was a mishapa few days ago 
which fortunately did not end in any loss of life or injury to person, 
though it caused a good deal ef damage ; this was at the Maritime, 
where an extensive conflagration of woodwork and timber was 
caused by a wreck of oil. A large number of men were down in 
the pit at the time, and fora brief period it was feared that the 
ventilation would be seriously affected ; fortunately they were all 
got up in safety. 

The Amalgamated Engineers held their annual meeting in Cardiff 
last week, under the presidency of Mr. T. Davies, and much 
féteing has taken place. In the absence ofthe Marquis of Bute and 
Sir W. T. Lewis the honours have been done by some of the lead- 
ing officials. The President, in his opening address, gave a brief 
but graphic description of Cardiff, and its capacities, compared 
with what it was ten years ago. ‘‘ Now,” he said, ‘‘it had seven dry 
orgraving docks, two patent shipways, and a large floating dock, 
so that at present nineteen ordinary sailing vessels or steamers 
could be simultaneously repaired.” He claimed for Cardiff the 
proud position of being the first port in the world, surpassing the 
whole of the Tyne ports, and equalling three-fourths of all the 
Welsh ports. Last year the total exports were within a shade of 
11,000, tons. 

Some of the house coal mines in Monmouthshire have, I see, 
principally owing to the efforts of Mr. T. Davies, Duffryn, Gelly- 
gaer, obtained exemption from so much of the general rule by the 
last Coal Mines Act as applies to the prohibition of explosive sub- 
stances being taken into a pit, except in the form of cartridges. 

There is not much to note in the iron and steel industries, except 
that since the holidays work is being carried on with some degree 
of spirit, and the lines in the vicinity of the large works show, by 
foreign ore, rails, and tin bar, that business is brisk. Prices 
remain unaltered. Ore is firm; pig, bars, and rails remain at last 
quotations, 

In the tin-plate trade there is a good deal of animation, and 
large forward orders are being booked. Exports last week from 
Swansea were less than of late; but this was the usual holiday 
interference. Prices remain the same; coke ranging from 12s, 3d. 
to 12s, 6d., Bessemers touching 13s., and best brands slightly more. 
Trade since the late drop in tin is much more regular. 

The railways are now getting ready for their season, and it 

romises, if weather prophets are to be relied upon, to be good for 
olidays but bad for ironworks, a dearth of water being prog- 
nosticated. 

The Cambrian Railway Co., under its energetic manager, Mr. 
Conacher, has now supreme control from the neighbourhood of 
Brecon to the foot almost of Snowdon, and to the busy districts of 
Newtown, Oswestry, and Wrexham, the place of the national 
Eisteddfod this year. I have just had a preliminary run over a 
great part of the railway, and can testify to its being in capital 
working order. A big future is certainly opening out for it by 
the gold mining. I am now about entering in the heart of the gold 
district from Dolgelly. The fever is spreading. It is evident that 
a great mass of rock from this point to Snowdon is gold bearing. 
A e meeting has just been held, and the expression of it was 
that Government should be satisfied with a nominal royalty. The 
future gold diggers are the northern coalminers and the slate- 
— The discovery is likely to revolutionise this part of North 

ales. 








NOTES FROM GERMANY, 
(From our own Correspondent. ) 


THE iron markets continue to move along steadily and, on the 
whole, quietly, without any unfavourable symptoms which look 
likely to disturb their regular development in the near future. 
The agreement with Austria bids fair to be of further service to 
them, if only the southern and eastern groups of works benefit 
more directly from it. Demand and prices remain about the same 
as last week, though the Whitsuntide holidays make the former 





slightly felt, and have curtailed the output in many branches, 
Two more important mills and forges, of the middle group, have 





joined the wrought iron convention in a ial manner, whi 
seems rather late in the day. The Silesian nen is eatiafactone 
The loss of sale over the east border has been fully recouped by 
: - Y 
the more abundant inland demand, so that not only the mills and 
forges, but the factories using up their products, are quite well 
and regularly employed. Merchant bars, sectional and construc. 
tion iron and steel, together with plates, are in full uest at the 
old convention prices of M. 140 to 145 for the first, 155 for the 
second, and 160 to 165 for iron plates. Boilers and drawn wrought 
iron tubes have been advanced in | ova The foundries for iron 
and steel castings are busy, foundry pig being noted M. 58 to 
59, and forge 50 p.t., at works, In fheiniand- Westphalia iron 
ores are _ in full output, and prices are very firm, ina few 
cases in the Siegerland higher than last week, so that roasted 
steel stone is noted M. 13°20 to 13°50 p.t. at mines. Luxemburg 
minettes continue in great request, and are noted M, 2-60 
to 3:25 p.t. at mines. On these there will be M. 7 to 8 p.t, 
freight aud expenses to the furnaces in Westphalia, so that 
they still come dear for their quality, which in general does 
not equal that of the Cleveland ores, his observation calls to 
mind, @ propos of English ores, that the industrials of this country 
are flattering themselves that when the Moselle is canalised, and 
these minette ores can be got to Westphalia M. 4 to 5 cheaper 
they, with these and by aid of the basic process, will be in a better 
position for making steel than the English ironmasters, who are 
compelled to import expensive ores, which are constantly becoming 
rarer and dearer, for the acid process, forgetting, it would seem, the 
inexhaustible store of Cleveland and other cheap ores in England, 
which could and would be used there with the basic process as soon 
as circumstances arrived which made it profitable to do so. It is, 
therefore, by no means clear that Germany in the future, as it 
believes, will be in a better position than now to compete in this 
branch of the business. It is true they boast that their plant is 
better than English ; but those who know take this cum grano, as 
a flight of fancy in an after-dinner speech. The condition of the 
pig iron market is unchanged from last week. Both stock and output 
increased during the last month, but there were seven Sundays and 
holidays in it, when the furnaces were in operation, while the 
forges and foundries were standing, which will partly account for 
the increase of the first. The import from England greatly in- 
creased, too, in that month, and amounted to 33,401t., against 
13,104 t. in March. The market is very firm, and likely to remain 
so as long as coke and coal keep their present prices ; indeed, in all 
probability the price of pig iron will have to be put up to keep 
pace with the fuel. lyium is again in the pel for eplegel 
eisen, so that is a trifle brisker of sale than it has been quite of 
late; but it has not affected the price, which still remains M. 58 
p.t. for the 10 to 12 p.c. quality. Forge pig is firm in price, and 
the demand satisfactory. Contracts are being negotiated for till 
the end of the third quarter. Basic pig is not so much sought 
after as during the last few weeks, while Bessemer and foundry 
ig, in general, remain in the same position as last noted. Luxem- 
urg forge costs M. 380 p.t. at works, The output of pig iron 
in April was 349,880 t.; forge pig and spiegel, 180,615 t.; Bessemer, 
28,094 t.; basic, 98,293 t.; and foundry, 42,878t. April last year, 
314,621 t.; from January Ist to April 30th, 1,395,455 t.; last year, 
same period, 1,200,439t. The market for malleable iron gets 
weaker and leaves much to be desired, especially as concerns 
export ; and at the moment the orders arriving will not insure con- 
stant employment to the mills, It is true contracts are still run- 
ning, but the specifications do not come in sufficiently quick. The 
prices remain nominaliy firm, but at the present cost of all raw mate- 
rials they cannot be called remunerative. Sectional iron and girders 
afford the most employment to the mills just now, and the con- 
vention prices for them are obtained with facility. All that can 
be said for hoops is that the prices are maintained without the 
demand having improved. Plates still show a brave front, and the 
trade in them continues satisfactory, demand rather improving 
than the reverse, and at a recent meeting a rise in price was con- 
sidered urgent, while sheets are quite down below par. It is true, 
a very slight improvement in demand has taken place, but the 
trade in general is still living in hopes, especially of being able 
to induce all the works to join the common sales syndicate now 
inembryo. It is to be hoped they have learned wisdom through 
the collapse of the unfortunate wire nail syndicate, and will 
not attempt to begin before they are assured that every works 
will heartily co-operate, or else the whole arrangement will be a 
total failure again. There is no change to note in the very un- 
satisfactory state of the wire rod branch. Whether it is that the 
dulness of the American market is the cause or the Americans are 
making more wire rods themselves than formerly, is not evident; 
but so much is certain, that the export from here to that country 
has much fallen off of late; and if the export should not revive it 
would be a great blow to this branch of industry, as wire has formed 
the largest export article in iron and steel, going up to near 
200,000t. in one year. The wagon works are very well off for 
orders now, and another lot of 105 coaches and post vans has just 
been given out by the State. Still, great complaints of want of 
freight trucks are heard from the coal districts. The constructive 
works are satisfied with the orders coming in, and they are, one 
and all, well engaged, though prices must A cut very low to obtain 
the orders, except in special cases. The export of machinery for 
the first quarter has been 14,406t. against 13,254 +t. for the cor- 
responding quarter last year; but the import against this has been 
8008 t. and 5679t. for the equivalent periods. Of locomotives and 
portable engines, 2305 t. were exported in 1888, and 227 t. imported 
the first quarter. How much of the above quantities went beyond 
sea is not visible in the tables of statistics; but, as is apparent from 
the above figures, it can in no case be very alarming. At the 
tendering for 2000 t. of rails at Copenhagen the English 
offer of 77 kronen (crowns) p.t. was the lowest, 78, 79, and 
102.60 kronen being the others. Only one German works 
made a bid, calculating beforehand that England would be 
sure to be the lowest tenderer. At the lowest price submitted, 
the German rails would have had to be calculated at M. 73 to 74p.t. 
at works, to compete, and this would have been far below the cost 
of production. Capital is, of course, being made out of the fact 
that the Germans were forced by the English works to reduce their 
prices by M. 3 p.t. to secure the 25,000 tons of rails at the recent 
Bromberg tendering, while their offers in England are not 
as much as looked at. They are bewailing the loss of the 
M. 3, just for nothing at all, as they say, use English 
houses are allowed to tender, ignoring that they are permitted 
to send all sorts of goods free into England and are encouraged 
so to do by the State, which provides reduced railway rates to the 
shipping ports for the express purpose of competing with us. 
Reports are again current that an international rail convention is 
looming in the distance, emanating from two of the largest firms 
on your side of the Channel. Neither here nor in Belgium is any- 
thing "prem 4 authentic known about such a scheme at present, 
though names have been mentioned. 

At last, after years and years of agitation, the Bill for the con- 
struction of the Rhine-Ems Canal has definitively passed the two 
Chambers, so that now it may be begun; but when it will bo 
finished would require some boldness to prophecy. Great local 
rejoicings at the result are taking place. Whenever the canal is 
finished it will enable coal, iron, and heavy goods to reach the 


North Sea much cheaper than at present; nevertheless, for many 
reasons, and certainly for a long time to come, England need fear 


no great competition through this source, notwithstanding the 

sentiment embodied in the following verse of a sony composed for 

the occasign ;— 

Der schwarze Diamant wird dann 
Schon lohnender sich n, 

Und Albion's Séhne Mann fiir Mann 
Sich vor uns fein verbeugen, 


Which means, When the canal is finished, the black diamonds will 
show themselves more remunerative, and Albion’s sons to a man 
will graciously bow down their heads before us—which, entre novs, 
in the poetical and expressive language of the day, is “‘awful bosh.” 
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AMERICAN NOTES. 


(From our own Correspondent. ) 

NEw bi ow a tel 

ERICAN copper consumers have for mont 
year] the very short-sighted policy of pur- 
chasing as little copper as possib ie, meantime 
seeking a substitute for it, but without success, 
The syndicate has absolute control of the market, 
at home and abroad, and prices are 16°60. Ex- 
rts for week, 1,266,963 lb.; and since January 
Test, 19,352,843 Ib. ; eon Dhar ys sro ~e = 
time last year. Exports of copper ma or 
thoweek, 9,977,000 Ib. ; and for year, 27,013,570 1b. ; 

against 6,239,234 Ib. for same time last year. 

Very little business has been done in tin, but 
the cabled improvement from abroad has given 

rices an upward tendency. Lead is dull at 4°20. 

uyers of tin-plate are coming into market and 
ss heavy purchases at the drop of 25c, within 
a week. There is a heavy consumptive demand 
in sight. 7 - P 

The American iron market lacks interest in 
every direction. Large sales of material are not 
made, nor solicited. Prices are still downward, 
and Southern iron is being offered in Northern 
markets at prices which successfully compete 
with the Pennsylvania and Ohio product. The 

roduction of bituminous and anthracite iron is 

07,000 tons per week. The rolling mills through- 
out the country are working to less than full 
capacity. Prices for bar iron, 1:75; nails, 1°90 
aa per 1001b.; plate iron, 1-90, as against 2c. a 
week ago; steel rails, 31 dols., against 31°50 dols, 
There are rumours of a drop to 30 dols, in Penn- 
sylvania rail mills, and to 32 dols. in western 
mills, A large amount of business in rolled iron, 
including structural, is probable during the 
summer months. It is certain that when the 
lowest prices are reached a large amount of with- 
held business will be presented. Everything is 
favourable for an improving demand before the 
opening of winter. ‘The Presidential campaign, 
now about opening, is dividing public sentiment 
upon the tariff issue mainly, and Congress will 
probably avoid any decisive vote until the poli- 
tical conventions have met and made their nomi- 
nations and platforms. There is a vast amount 
of railway building projected, which will not be 
undertaken this year. The downward tendency 
in prices will in all likelihood reach its extreme 
limit before the winter, and the general anticipa- 
tion among good authorities is that next summer's 
requirements will be provided for during the 
winter at the low prices then ruling. 

Outside of the iron trade there is a fair degree 
of activity in all directions, The railroad com- 
panies are —— less freight, and earning less 
money per mile of road, than last year. New 
England manufacturing interests are all busy on 
orders for the fall and winter. Textile mills are 
doing well, and a great deal of money is stil] flow- 
ing southward for investment in textile manufac- 
turing enterprises. 








NEW COMPANIES. 
Tae following companies bave just been regis- 
tered ; 


Ariel Passenger Car Company, Limited. 


This company was istered on the 10th ult., 
with a capital of £25,000, in £1 shares, to enter 
into an agreement for the purchase by the com- 
pany of an invention for improvements in rela- 
tion to wire rope suspension ways and carriages 
therefor. The subscribers are:— . 
W. R. Long, 5, Silverdale-buildings, Sydenham, 

SE ac. od ha, be. 98 a0. Oe ap ite 
8. Rentell, 38, Arlington-square, N., electrician.. 
R. E. Upston, 18, Ossory-road, 8.E., clerk .. .. 
KF. L. , 16, Richmond-gardens, Uxbridge- 

road, secretary toacompany.. .. .. .. .. 
H. Marshall, 15, George-street, E.C., secretary to 

DOME be. 2c cc co 0c 00 eb we <0 
J. Williams, 35, Hindman-road, East Dulwich .. 
G. White, 148, Offord-road, N., clerk renee 

The number of directors is not to be less than 
two, nor more than seven; the subscribers are to 
appoint the first; qualification, £50 in shares or 
stock; remuneration, £75 per annum, and in 
addition 10 per cent. per annum on the net profits 


before setting aside any sum for dividend or 
reserve fund. 


1 
1 
1 
1 
1 
1 





Alliance Aluminium Company, Limited. 


This company was registered on the 11th ult., 
with a capital of £500,000, in £10 shares, to 
manufacture and sell sodium, potassium, alu- 
minium, metallic alloys, bronzes, cutlery, and 
plate. The subscribers are :— 


Te I ao 6 ii or cap ess) kobe 08 
H. Berkeley James, 16, Ashburn-place, N.W. .. 
H. Hokipine, I, nb be we 4b $0. 00 
C. W. Miller, St. James’-chambers, Duke-street.. 
C. M. Wilkins, 19, King’s Arms-yard .. .. .. 
C. H. Rooke, 11, Hyde Side-villas, Edmonton 

G. Glentworth, Junior Garrick Club... .. 


Registered without special articles. 


Shares, 


tt et tt tt 





Anglo-Italian Inland Steam Navigation Com- 
pany, Limited. 


‘This company was registered on the 9th ult., 
with a capital of £300,000, in shares of £5 each, 
to purchase or acquire any concession or right to 
run steamboats, tugs, and barges on the river Po, 
and on the rivers, lakes, and canals in Italy. The 
first subscribers are :— 


_ Shares. 
W. Smith, 115, Elmfield-road, Clapton Park, 
clerk ., 1 


F. W. Boorman, The ‘Grove, Gravesend, solicitor 1 
R. 8. Brockelbank, Ashburton, Thurleston-road, 
West Norwood, secretary to a public com- 


WG MOE es sus Linciau «wen lode See.) earl Bo 
AE Boon, 10, Warner-road, Camberwell, 


pany (i Minwsmwtet. ov 16 ‘se: 'ee iw foe 1 
E. H. R. Hillsworth, 137, Osborne-road, Forest- 
eh alls Sana i | 
. T. Humming, 20, Bird-in-Bush-road, Peck- 
WON RUNS) oa iek 45) Gb 0d Livin a0 1 
E. J. D. Wigginton, Fern Lea, Long Ditton, 

1 

1 


ee ee 


Registered without special articles, 





Gunpowder Company, Limited. 

This company was registered on the 9th ult., 
with a capital of £200,000, in shares of £5 each, 
to take over, hold, and carry on the trade or 
business of gunpowder manufacturers, or any 
other trade or business connected with the manu- 
facture, production, exportation, importation of 
and dealing in gunpowder, blasting powder, gun- 
cotton, nitro-glycerine, dynamite fuses, grenades, 
torpedoes, &c, The first subscribers are :— 


8 
J. H. Chapman, 64, Wellington-street, Woolwich 


THE PATENT JOURNAL. 
Condensed from the —— ¥ the Commissioners of 


Application for Letters Patent. 
*,* When patents have been “communicated” the 
name oF pe address of the communicating party are 
printed in italics, 


4673a. Evectric Lamps, P. M. Justice.—(C, Heisler, 
United States.) Complete specification, 27th March, 
1888. Note.—This application having been originally 
i in No 4678 dated 27th March, 1888, takes, 





1 
J. Stevenson, jun., 23, The Green, 
eee ee oe a eee 1 
F. C, Chapple, Claremont-rvuad, Highgate, N., 
ar ae as ot 1 
J. Alexander, Danby-street, Peckham, 8.E., 
i SP Sa ae a ee 1 
E. 8. Harper, Goodrich-road, East Dulwich, 8.E., 
WD 3a ob ce 0s snimae. a. 00l, 00 1 
W. H. Adams, 168, Friern-road, East Dulwich, 
eee eee 1 
x % Marney, 12, Bradley-road, Wood-green, N. 1 
The number of directors is not to be less than 
three, nor more than seven. The first directors 
are to be nominated by the subscribers to the 
memorandum of association. The remuneration 
of the directors will be determined by the com- 
pany in general meeting. 





Hewett’s Combustion and Steam Generating 
Company, Limited. 

This company was registered on the 9th ult., 
with a capital of £150,000, in shares of £1 each, 
to carry on the business of boilermakers and engi- 
neers, and to — certain letters patent for 
improvement in the application of an exhaust or 
eng Ferme of air obtained from a fan, 
blower, bellows, or exhauster for the better con- 
sumption of fuel and economy of heat in fire 

tes, stoves, furnaces, steam and other boilers. 
he subscribers are :— 


Shares, 
R. Hewett, 108, Alston-street, Birmingham .. 1 
R. W. Hewett, 196, John’s-hill, Wandsworth, 


engineer he ee Oe ee ee eee 
R. B. Lugg, Hartley-place, St. Vincent-street, 
Birmingham, die sinker... .. .. .. .. «. 
J. Gilbert, 55, Church-street, Lozells, tool 


MO aa 8a! See” Ce G8, s5 cn ae. cts ine 
A. Peel, 91, Vyse-street, Birmingham, merchant 
R. Peel, 91, Vyse-street, Birmingham, traveller. . 
8. W. Blake, Marroway-street, Icknield Purt- 

road, Birmingham .. .. .- .. si 

The number of directors, other than the said 
R. W. Hewett, is not to be less than three, nor 
more than five; the first are to be appointed by 
the subscrioers to the memorandum of associa- 
tion. The remuneration of directors is to be as 
follows:—£800 per annum to R. W. Hewett for 
the first year, and afterwards such sum as shall 
from time to time be fixed by the company in 
general meeting; to the chairman, £ per 
annum; and to each of the other directors, the 
sum of £150 per annum each. 


cl le 


oe 





Loco Waste Manufacturing Company, Limited. 

This company was registered on the 10th ult., 
with a capital of £10,000, in £1 shares, to acquire 
patent and other rights of the waste cleaning busi- 
ness carried on by John Herbert Williams and 
Mark Wm. Hydes, trading as Messrs. Williams 
Brothers and Hydes, at Exchange Station-build- 
ings, Liverpool. The subscribers are:— 


Shares. 
M. M. Williams, Heapey, near Chorley, su 1 
J. H. Williams, Huyton, near Liverpool, merchant 1 
M. W. Hydes, Broad-green, Liverpool, merchant 1 
J. L. Hydes, Edge-lane, Liverpool, clerk a b 
C. C. Hydes, Edge-lane, Liverpool, clerk .. .. 1 
L. J. Gates, Church-road, Willesden, engineer .. 1 
R. 8. Williama, Bootle, engineer .. .. .. .. 1 


Registered without special articles. 


Webster and Company, Limited. 

This company was registered on the 9th ult., 
with a capital of £100,000, in £10 shares, to acquire 
and develope the business of contractors for public 
works, founded and heretofore carried on by the 
late Mr. W. Webster, to construct railways, docks, 
and gas, water, drainage, and other works in the 
United Kingdom, or any foreign country or State, 
or in any colony, —— or possession of the 
United Kingdom. e first subscribers are :— 

8) 


W. Webster, 8, St. Martin’s-place .. .. .. .. 
T. Slater, 19, Great George-street, Westminster . . 
8. Owen, 19, Great George-street, Westminster. . 
E. C. Davies, The Cottage, Dane Park, Lea, 8.E. 
E. Webster, Lee-terrace, wee ae eee 
O. March, 53, Gratton-road, West Kensington .. 
J. H. Crow, 8, St. Martin’s-place, W.C... ..  .. 

The number of directors is not to be less than 
three, nor more than six ; qualification, the holding 
of shares of the nominal value of £500. The re- 
muneration of the directors other than a managing 
director is to be at the rate of £100 per annum 
for each director, and an additional £150 per 
annum for the chairman, 


tt ee tt et 


Wanzer Manufacturing Company, Limited. 


This company was registered on the 8th ult., 
with a capital of £125,000, in £5 shares, to acquire 
certain letters patent for the United Kingdom 
for improvements in combined cooking and heat- 
ing stoves, improvements in or connected with 
domestic stoves or chimney pieces in combination, 
and improved —— and means for burning 
gas or oil for cooking and heating purposes, The 
first subscribers are :— 


Shares. 
J. H. Dyer, 41, Bull-street, Birmingham .. .. 
W. Doubleday, 67, Colmore-road, Birmingham, 
SOON. os sed | 26 ee ERE SER 80 
W. Showell, The Dorridge, Knowle... .. .. .. 
C. Showell, Parkvale, Bristol-road, Edgbaston, 
nr EP eae 
W. Showell, jun., Lordswood House, Lordswood- 
road, Harborne, brewer .. .. .. «2 s+ ee 
8. Boddington, Fore-street, Birmingham, woollen 
ee Ce er eee ee ee ee 
G. Illston, 61, Ravenhurst-road, Birmingham, 
I bn! odes 'eei ds | curiae us ce 
H. Fricker, 19, Great Portland-street, W.C., 
manager to the Wanzer Sewing Machine Co, .. 1 
The directors of the company are not to be less 
than three, nor more than seven. The first shall 
be Henry Fricker, Joseph Harris, Joseph T. Pim, 
Walter Showell, and Charles Showell; qualifica- 
tion, not less than 100 shares. The remuneration 
to the directors will be fixed by the company 
from tim: to time in general meeting. 


et 





‘ 
under Patents Rule 23, that date. 

50084. VeHicies, J. H. Phillips, Salford, 4th April, 
1888. Note.—This application having been origin- 
ally included in No. 5008, dated 4th April, 1388, 
takes, under Patents Rule 23, that date. 

6407a. Boats, J. Tarrillion, London, 11th April, 1888. 
Note.—This application having been originally in- 
cluded in No, 5407, dated 11th April, 1888, takes, 
under Patents Rule 23, that date. 


18th May, 1888. 
7360. ares of Prepaip Goons, H. Battams, Chis- 
wic! 


7361. DisTRIBUTING AIR for VENTILATION, R, Lofthouse, 
London. 

7362. Barus and WasHino Urensi1s, G. J. Flamank, 
Stafford. 


7863, SeLveDGE Protectors, W. E. Heys.—(F. Mavti- 
not, France.) 

7864. SqueEzING and Siicinc Lemons, W. Vaughan, 
Birmin; 


7365. Topacco Pipes, J.J. Broadridge, Manchester. 

7366. MecHanisM for Looms for Weavine, A. Sowden, 
Halifax, 

7367. Lire Betts or Buoys, J. Price, Manchester. 

7368. PRRSERVATION of ToBacco, A. G. 8. Mahomed, 
Bournemouth. 

7369. Pickine Sticks, J. Cordingley and C. E. Fletcher, 
Apperley Bridge, near Leeds. 

= Mera.wic Packine for Pistons, A. Oldham, Man- 
ches 


7871. DRILLING Macutnes, L. Litchfield, Radford. 
7872. Topacco Pires, R. H. Edney and H. Shepherd, 


Birmingham, 

7373. Lamp Hotpers for Bicycies, 8. Snell and A. W. 
Sanderson, Birmingham. 

7874. Motor Enaines, J. Heaton and G. H. Holden, 
Manchester. 

7875. Fixine Tennis Pores, C. H. Hutton, Leeds. 

7376. SELF-LIGHTING Fuses, F. Hornung, Berlin. 

7877. Power Looms, W. L. Wise.—(F. Martiniand Co., 
Switzerland.) 

7378. Ain Beps, F. W. Kane, jun., Edinburgh. 

7379. DisTILLinc SHace, J. C. Hamilton, Glasgow. 

7380. Drivine Tunnexs in Sort, J. H. Vering, Lon- 


on. 

7381. Retaininc the Corp of a Bunn, G. Luigi, 
mdon. 

7382. Tuntna STRINGED INsTRUMENTs, G. Luigi, 


mdon. 

7883. Prorectinc METALLIC Tuses, C. Cheswright, 
London. 

7384, Suips’ Bertus, E. Lawson, E. W. De Russet, and 
H. Lea, London. 

7885. TEMPERATURE of Piaces, A. Sauvée.—(A. A. 
Crespin, France.) 

7386. Gas Lamps, J. W. Korber and W. Steuth, 


ndon, 
7887. eee and Reoutatine Cass, A, Freeman, 


7388. RirLe Sionatiino, G. W. Pyke, Reading. 

7389. Protection of Bank Notes, F. M. Rogers, 
London. 

7390. Preventinc the FrRauDULENT ALTERATION of 
Amounts on CHEQUES, F. M. Rogers.—(J. I. Wright, 
New Zealand.) 

7391. Bats for Lawn Tennis, &., H. Richardson, 


mdon. 

7392. Steam Enorne Lusricators, G. Downing.—{J. 
Mense, France.) 

7393. Wepoe, T. W. Duffy, London. 

7394. Pumps, E. Lund, jun., London. 

7395. Mik Coouers, W. Oldfield, London. 

7396. Tents, C. and W. Buswell, London. 

7397, FisH-Hooks, J. Siddell, London. 

7398. Tar O1Ls, R. Avenarius, London. 

7399. Optica, TeLEcRaPBY, H. H. Leigh.—(P. La Cour, 
Denmark.) 

= —— Gas, 8. H. Linn.—(J. Flannery, New 


ork. 

7401. Rattway Enaine Guarps, &c., G. J. Snowden, 
London. 

7402. Enoctnes, M. P. W. Boulton, London. 

7403. Pipe CLEARER, CiGaR PieRcerR, &c., T. Allen, 
London. 

7404, | + mama F. J. Petry and J. Buchmuller, 


mdon. 

7405. Binpinc Bunp.es of Cut Crops, J. G. Martin, 
London. 

7406. Urinas, E, A. Sharp, London. 

7407. Heatine and Dexiverine Liquips, J. Hawley, 
London, 

7408. Cartripces, A. J. Boult.—(G. and C. Manet, 
France.) 

7409. ArticLes Cast in Moutps, J. M. and V. E. J. 
Duraford, London. 


19th May, 1888. 


7410. Kyitrinc Macuines, W. B, Maxfield.—(W. 
Heidelmann, Germany.) 

7411, SaccnaRometers, A. Horn, London. 

7412, AppaRaTus for Picnic Purposes, G. C. Drake, 


London. 

7413. Srups, G. Mason, Birmingham. 

7414. CoMPRESSING BRASS-COVERED ROLLERS, J. Bar- 
bour, Belfast. 

7415. Giass, E. Marsh, Leeds. 


7416. Cor, F. Seary, Newport. 

7417. Piano Keys, E. Burton and D. Walker, 
alifax. 

7418. Eastnc and Curina Bunions, &c., J. Goodman, 
arborne. 

7419. CisterNs, &c., W. Stone and H. E. Turner, 

Dorking. 
7420. InLet Horns for WarTerR-cLosets, &c., J. Tait, 


ee 
~~ 1Lway CaRRiaGE Doors, W. Panter, 
mi 


on. 
7422. FASTENING TOGETHER PAMPHLETS, &c., R. Woods, 
1 
7423. Stor Vatves for Steam, W. H. and F. Shaw, 
Halifax. 


7424, Rina Spinnine, &c., Frames, 8S. Dronsfield, 
Manchester, 

7425, Carpina Enotne Fiats, E. Ashworth, Man- 
chester. 

7426, Fittertna WaTER, C. H. Rosher, London. 

7427. Corn Freep Apparatus, H. A. Burt, London. 

7428, Cootine and Drawine Orr Ciaret, J. H. Roger, 

lasgow. 

7429. Warprosr, L. White, Manchester. 

7430. JacquaRD Macuines, J. and T. Wilkinson, 
Bradford. 

7431. Corkscrews, H. McBride, Birmingham. 

7432, Cameras, S. D. McKellen, Manchester. 

7438. Sarety Lever for Carts, — Wilson and — Hull, 
Northampton. 

7484, Quick-FinING Guns, A. Sauvée.—(J. B. G. A. 
Canet, France.) 

7435. Orpnancr, A. Sauvée.—(J. B. G. A. Canet, 


nce. 

7486. Cycies, J. Beevers, Leeds. 

7487. Removine Fou Arr from Botties, G. Johnson, 
London. 

7438, Puriryinc Mippiinos, F. Bosshardt.—(Z. Mis- 
tinen, Belyivm.) 

7439. Water Motors, F. Bosshardt. — (4. 


Delon, 
France.) 





7440. Looms, J. W. Landless, London. 
beg oh a the SuprLy of Gas, &c., J. Bailey, 


ion, 

7442. Sappizs, 8. Pattison, London. 

7443. Steam Enoines, R. T. Terrers, London. 

7444. Sappies, C. M. | and J. Biggs, London. 
7445. Boxes for Goops, W. Fisher and C. Church, 


mn. 

7446, Provectites for Sportive Guns, R. R, von Dom- 
browski, London. 

7447. Papiocks, J., D., and A. Minors, and E, Ray- 
bone, London. 

7448. Utitisinc Waste Lenotus of Metar Tube, W. J 


ions, London. 

7449. Locks, W. P. Wenham and Wenham and Waters 
London. 

7450. Firrines for RoLLeR Buixps, J. Howard, London. 


7451. PoweR-sToRInG Apparatus, J. J. Hooker 
London. 
7452. CANDLE-HOLDERS, G. C. Masson-Chevallier, 


nmdon. i 
7458. Bars for Weavina Purposes, W. Jungbluth, 
Germany. 
7454. Grinpinc the Biapes of Lawn Mowers, J. 
tterton, London. 
7455. DoUBLE-ACTING Presses, A. J. Boult.—(C. Roux 
France.) 
7456. UTriLisation of the Lime Mup Rerusk of Sucar, 
., J. 8. Rigby, Live: 
7457. EXHIBITING ADVERTISEMEN7S, W. Jackson, 


on. 

7458, GARDEN Pors, &c., P. H. Bracher, Liverpool. 

7459. TestiInc MacuHines, J. H. Wicksteed, London. 

7460. Topocoan Suives, T. Gilbert, London. 

7461. LicnTine Cicars, &., 8. F. Tuteur, London. 

7462. Too.s, J. Chambers, London. 

7463, ALTERNATING CommuTATOR, M. Ko , London. 

7464. ApsusTinc Covers of Carpinc Enoines, W. H. 
Richardson and W. Greaves, Manchester. 

7465. CERTAIN Parts of Broocues, &c., J. Walker, 
Birmingham. 


ig le 
7466. TEACHING BooK-KEEPING, R. Pummever, London. 
7467. ENGINES worked by Vapour, A. F. Yarrow, 


mdon. 

7468, FeaTHEers Printep in Cotors, O. Scheurer and 
A. Forest, London. 

7469. Gas Heaters, I. Spielmann, London. F 

7470. EpucaTionaL AppLiances, L. W. Lennard, 
London. 

7471. TRAVELLING Ovens, C. Simmons, London. 

7472. Stampine InvisiBLE DesicNs on Paper, G. H. 
Quelch, London. 

7473. INTERLOCKING LEvERs, G. Edwards, London. 

7474. Printina Macuines, J. Jordan and E. Howard, 
London. 

7475. A New ALIMENTARY Compounn, E. J. T. Digby, 
London. 

7476. Combination WaLkinc-stick, G. J. Lysaght, 
London. 

7477. Causina VESSELS to TRAVEL, N. Blezard, London. 

7478. Deviation Eximinator, 8S. Pitt.—(J. 7. Hart, 
New Zealand.) 

7479. ELECTRICAL MacuiInerRyY, F. L. Rawson and W. 


» London. 
7480. ELecrricat Wirk, F. L. Rawson and W. White, 
London 
7481. SHow Case REFRIGERATOR, E. Willows, London 
7482. Metat Cooxinc Vessets, F. W. Koffler and 
A. Breden, London. 
7483. PranorortTEs, &c., E. B. Nunn, London. 
7484. PRopeLiine Bicycies, &c., R. Bland, Hull. 


22nd May, 1888. 


7485. SupporTERs for Boots, C. Prouty, London. 
7486. Processes for Puorocrapss, J. R. McKie, Liver- 
1. 


Tar. Evectric Switcues, G. Binswanger and H. J. 
Coates, London. 

7488. Preventinc the Wear of Drivine Rerns, A. E. 
Haslam, Cheetwood. 

7489. Rerarnine Tres in Position, J. 8. Lord, Roch- 


e. 
7490. Twist DritL Grinpine Macainss, I. Enge!son, 


rsey. 

7491. Tateme and Lowerinc Wiypow Buinps, &c., 
W. Woodcock, Ashton-under-Lyne. 

7492. Frxinc CANDLES in CanDLEsTicks, W. H. Tulley, 
K ton-upon-Hull. 

7493. Macuines for Printine Fasrics, J. Knowles 
Manchester. 

7494. EnveLopes, G. Wishart, Glasgow. 

7495. Scns Enorygs, T. Gallon and J. Chapman, 


7496. BuTTON-HOLE ATTACHMENTS, H. J. Allison.—(7he 
Harris Button-hole Attachment Company, Incorporated, 
United States.) 

7497. ExpLosiveE Compounps, H. J. Allison.—(d. S. 
Fitch, United States.) 

7498. THEATRICAL ScENERY, J. T. Kilham, London. 

7499, STRETCHING Fasrics, J. Ashworth, London. 

7500. Auromatic Vacuum Brakes, E. H. Birley and 
T. H. White, Manchester. 

7501. Hanatne Picturgs, A. B. Calder, Glasgow. 

7502. Stoves, A. H. Oakden and W. C, Sharfe, 
Grimsby. 

7503. Pivor for Metat Covers to Jucs, &c., H. G. 
Hesketh and 8. 8. Wilson, Stoke-on-Trent. 

7504. JAFANNED IRon TRAVELLING TRUNKS, @. H. All- 
cock, Sparkbrook. 

7505. SHutrers for Rirte Tarcet Practice, J. 
McRobb, Terry. 

7506. Tarcets for Rirte Practice, &c., J. McRobb, 


erry. 

7807. BoLrsunarrep Hyprocen, E. W. Parnell and 
J. Simpson, Liverpool. 

7508. Curr Links, J. L. Garsed, Halifax. 

7509. Werr Catcuinc Motion for Looms, C. W. 
Fletcher, Leeds. 

7510. Cycxes, C. R. Garrard, Glasgow. 

7511. AMIDO-DIMETHYL ANILINE CHLORIDE, J. Dawson 
and R. Hirsch, eaton. 

7512 Macuine Woot Comps, T. W. Harding, Leeds. 

75138. Currine Fioats, J. Liston, Glasgow. 

7514, Revievinc Ropes, R. Calderwood.(W. 7. 
Calderwood, Brazil.) 

7515. Writinec, &c., F. G. Bensly and J. Cooper, 
Birmingham. 

7516. Paorocrapus, J. Hickisson, London. 

7517. Money Takinc Mecuanism, J. B. Dawson, 


18 Benes Hemp, L. A. Groth.—(H. 4. Céran, 
7519. PORTABLE Sarety Fiurp Battery, E. G. Kempe, 
7520, Canoxine Seats Occuriep in Veuic.es, J. Bullen, 
7521. iivino-camnew Motors, C. T. Wordsworth, 


mdon. 

7522, Dynamo Apparatus, E. J. Houghton, London. 

7523. Ex.ectric Licntina, E. J. Houghton, London. 

7524, Composition Usep as Losricant, W. P. Kelly, 
London. 

7525, Coatina Metat Prates with Try, E. Lones, R 
and J. Davies, and B. A, Webb, London, 

7526. ScREW-PROPELLER, H. C. Payne and A. W. Bur- 
stow, London. 

7527. Prayina Cuess when TravELLina, W. Moffatt, 
London. 

7528. Carcuina the Soor from F ives, E. Williams, 
London. 

= Castors for Furniture, H. Rickinson, Lon- 


on. 

7530. Sarety Lamp, E. R. Chittenden and E. E. 
Vaughton, Kingston-on-Thames. 

7531. Bicycie Stanps, W. Hillman, London. 

7582, StRarninc Corps of Tennis Nets, W. Hillman 


London, 

7583. PuriricaTion of Water, H. E. Newton.—(4. R 
Lecds, United States.) 

7384. Iron BuiLpynos, L. 8. Buftington, London. 

7535. Preservixne Foup, B. Willcox. — (i. Salyer, 
United States.) 
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7536. GaLvanic Batreries, B. Willcox.—(T. P. Whittier, 
United States.) 
7587. Puvckxixe Furs, J. W. Sutton, London. 
eo —-! for Lamps, A. J. —(. Péral, 
pain. 


7539. Rops-wixpine Drums, R. Schulz, London. 
7540. Freicut Cars, A. J. Boult.—(P, Brown, United 


States.) 

7541. Evecrric Macuines, W. P. Thompson.—({H. W. 
Spang, United States. : 

== ~y Trucks, A. J. Boult.—{W. Youmans, United 

‘ates. 
7543. Sizvine Apparatus, H. Simon, London. 
7544. Lockine Apparatus, J. Kendall and 0. Cooper, 
ion. 

7545. Wixpow-Buisp Live Civutcn, W. Thomson, 

Lond 


ion. 

7546. Or Lamps, A. H. H , London. 

7547. — Enorxes, T. Browett and H. Lindley, 
on. 

7548. Froarme Teitepnontic Stations, U. Dieuleveult, 


on. 

7549. Tarcets, C. G. Slade, London. 

7550. Frre-escars, T. Brice, London. 

7551. Courtine Devices, J. Kendall and 0. Cooper, 


ion. 

7552 Sewineo Straw Brat, B. Willcox.—{The Willcox 
and Gibbs Sewing Machine Company, United States.) 
mea for Treatine Eyss, J. Bainbridge, 

we 
7554. Steam Enorves, J. A. Arthur and T. C. Garfield, 


on. 
7555. — Dryixc Apparatus, E. Passburg, 


7556. TRANSFERRING Puototyres to LiTHOGRAPHIC 

Sroves, 0. Krebs, London. 

7557. Five-cvrrmsc Macuines, R. Haddan.—(F. Nes- 
weadba, Austria.) 

7558. Topoecan Track, C. R. Beswetherick, London. 


23rd May, 1888. 


7559. Recepracies for Liquip Carsonic Acip, &c., A. 


Knoop, London. 
7560. Music Note Prietiva Macaiyes, C. F. Grote, 


London. 
7561. Disc Cxiasps, J. Robbins and W. G. Creed, 
London. 


7562. Revotvine Sxutrer for PaorocrapHic LENSES, 
W. H. Prestwich, London. 

7563. Pepat Motion and Acrvatine Gear of CYcLEs, 
G. Martin, London. 

7564. TRANSPORT of InsuRED Persons, J. J. A. Ray, 
Chatham. 


7565. TYPe-writinc Macurxes, A. Munro, London. 

7566. Supptyinc Freep-waTer to Steam Boicers, J. 
Tennent, Live: 

7567. OscrLLaTinG Frre-nars of Furnaces, R. A. Ray, 
Great Grimsby. 

7568. Sarety Rest, J. 8. Crowley and R. Taylor, jun., 
Manchester. 


7569. Copyrnc Presses, W. Hastie, Glasgow. 
7570. Buckets, &c., W. Miller, Glasgow. 
7571. Srreer Frre-aLaros, G. W. Parker, Bootle. 
7572. Taps for Drawinc-orr Beer, &c., C. A. Tew, 
Smethwick. 
7573. Preventinc WaTeR Pires from being Frozen, 
T. W. Letheren, Exeter. 
7574. Frrriscs of Oven Doors, W. C. Burniston, 
Sheffield. 
7575. Carnptnc Enorxes, W. Barker, Manchester. 
7576. Hick Pressure SevF-makinc Jort, W. 8. 
ve, Shrewley. 
7577. Bicycies and Tricycues, J. Parker, Hull. 
7578. Hosiery Macuines, H. Igel, Gateshead-on-Tyne. 
7579. Pumprinc Water by Means of Wetcuts, W. Baker 
and T. Le-Masurier, London. 
bs : ae Pires, 8. Notton and E. Deguingand, 
on. 


7581. Tozacco Pires, 8. Notton and E. Deguingand, 
ion. 
= Apparatus for InnaLinc MepicaMents, E. Fahr, 


verpoo! 

7583. Sauce and Cautxrey Conpiment, A. Lancaster, 
London. 

7584. WasHinc Macurxe, A. Rammoser, London. 

7585. TeLePHones, A. Whalley, London. 

7586. Basket, R. Phillips, on. 

7587. Removinc or Preventinc Borer Scate, A. D. 
Birkovits and G. Ké London. 

7588. Hanp Measures for Firtisc Guioves, A. E. 
McDonald, London. 

7589. Grir Testers, G. G. M. Hardingham.—(L. Weber, 
United Stotes.) 

7590. Securtinc Burxps to Roiuiers, A. E. Broom, 
Londen. 

7591. Guoves, J. Haines and A. Yates, London. 

7592. Corron Seep, Husks, &c., W. P. Th .pson, 
Liverpool. 

7593. Sewrnc Macnives, W. R. Goodbody.—({4. M. 
Barber, United States.) 

7594. Dryinc or Seasoxninc Truser, G. H. Eland, 


iverpoo: 
7595. Cockte Criinpers, P. V. Gelder, Liverpool. 
7596. InstrUMENTs for PiottinG, J. Fletcher, Liver- 


=. _ ed Pressure Gaseous MarTeRiaL, J. 
ey, Liverpool 
758 "Stacie Guys and Movuntineos, T. Nordenfelt, 
ion. 
7599. Artist's SxetcHise Box, J. R. P. Tewart, 
London. 
7600. Facititatinc Locomotion in Fiurps, C. Carroll, 


ion. 
7601. Carryrxo Live Fisn, G. Pitt.—(Von Mahlenfels, 
Sweden.) 
7602. Distnrectinc WaTeR-cLosets, &c., W. L. and E. 
A. Simmons, London. 
7603. CHamBer Utensit Cover, M. Scott, Chiswick. 
7604. Door and like Barre: Botts, W. A. Bois, 


7605. Sprixc Devices for Cans, &c., J. L. Ketcher, 
London. 


7606, VALVULAR ARRANGEMENTS of FLUID PRESSURE 
Enotes, J. Craven and G. Sellers, London. 

7607. TREATING ViTRIFIABLE CoLouRs, V. J. Kness, 
London. 

7608. Inpicatinc the Presence of Noxious Gases, G. 
d'Orville, London. 

7609. Books, &c., F. 8. Welsh, London. 

7610. Onpwance, R. H. Armit, London. 

7611. Sarery Prxs, J. Alcock, London. 


24th May, 1888. 
7612. Botties, G. J. Chambers, London. 
7613. Lames, J. McDonald. —(P. J. F. Graeme, Canada.) 
R. Collin, 


7614. Water Motors, C. Krause and 
7615. Couptinos for Raitway Rats, F. Biddiscombe 


J. B. Fenby, Sutton Coldfield. 
7617. Unions or Covpiines for Leap Pires, J. Bardsley, 
Oldham. 
7618. Brick for Burtpixe Purposes, W. Ross, Inver- 
ness, 
= Primary Exectric Battery, G. J. Weir, 
Ww. 
7620. Macuine Toots, E. Tweedale, Halifax. 
7621. Pressinc Macuines, J. Templeman, Glasgow. 
7622. Tra-pots, E. D. Skelton, London. 
7623. Susstirute for Goip Lace, &c., J. E. Bingham, 
Sheffield. 
io = a for Botries, G. A. Cubley and J. Preston, 
7625. Fastextna Boot, &c., Laces, J. M. B. Baker, 
= Apparatus for TEACHING ARITEMETIC, Q. Pringle, 
iw. 


7627. Excixe Inpicators, T. 8. McInnes, Glasgow. 
7628. Automatic Brake, W. Pattersun, Newcastle- 


upon-Tyne. 
7629. Trimminc Hat Leatuers, R. Barlow and F, Gree, 
Manchester, 





er Frances of Tuses, J. Douglas and A. Logan, 
7631. Rarstna, &c., Surrs’ Boats, F. A. L, de Gruyter, 
Lond 


on. 

7632. VeLocirepgs, A. Langlands, London. 

7633. Se_r-containeD Gas Firep STEAM GENERATORS, 
G. H. Taylor, London. 

7634. Braces, H. Abit, London, 

7635. AppiicatTion of Crimpep Metat to Urns, &c., 
A} te 

7 iLEcTRIC Lamps, J. Appleton, W. T. Burley, and 

A. E. Williamson, Dalen " 
7637. Ho_pers and Openers for Bott.es, J. H. Stevens, 


ion. 
7638. Grips for Buixp Corps, W. Snelgrove, Birming- 


7639. ApvusTABLE Strap Guine, J. Pickford, London. 

7640. FILTERING SUBSTANCE, Thompson.—{ The 
Firm of Diebl and Mensik, ey 

7641. CLeantinc Cotton Seep, G. H. Croker, L. R. 
Stevenson, and J. B. Clark, Liverpool. 

7642. Cricket Stumps, A. G. Sawyer, London. 

7643. Apparatus for Recervine, &c., Corn, J. Roggy, 
London, 

7644. Rotary Enorne, J, A. Wade and J. Cherry, 
Lon 


on. 
7645. Incusators, T. H. Delve, London. 
7646. Pcaster or Cement, M. H. and W. E. Heys, 


London. 

7647. Fastenrnos for Corsets, J. J. Clarke, London. 

7648. Buckie Strap for Scarrotp LasHino, G. E. 
Mewis, London. 

7649. Sash Fasteners for Wixpows, A. Dimmack, 
G Ww. 

7650. Watcnman’s Trwe Detecrors, M. P. Hardt.— 
(C. GF. T. ey RS 

7651. AntiscaBix, G. W. Bitz, London. 

7652. Tosacco Pips, J. Sturges and T. Sanders, 


on. 
7653. Stoprpace of Locomotives, T. Volker and H. 
Nyland, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 





877,423. Sream-acTuaTED VaLvE, H. W. Bulkley, Bast 
Orange, N.J.—Filed November 13th, 1885. 
Claim.—(Q1) In a direct-acting engine, the combina- 
tion, with the main slide valve, of the auxiliary 
piston C, connected therewith by rod E, the auxiliary 
cylinder D, connected at one end with the tappet 
rod F, and provided at the other end with the h 
perforated for the rod E, and suitable steam and 


ee the pi os C, whi pplied with steam, ing 
e when su 8 mov 
my et ey Seg complete the stroke of the 
slide valve, as and for the purpose set forth. (2) Ina 
direct-acting engine, the combination, with the steam 


Wadi 


N 
N 














chest having valve seats I and I), provided with steam 
and exhaust ports, of the main slide valve fitted to the 
seat I, the auxiliary piston C, connected therewith by 
rod E, the ai cylinder D, connected at one end 
ding joint with the tappet rod F, 
ed at the other end with the head D2, per- 
forated for the rod E, the cylinder being fitted to the 
seat Il and provided with steam and exhaust ports, 
the cylinder operating, when moved by the tappet 
and move the slide valve a 


purpose set forth. 

377,453. RoLtep-HEapED Woop Screw AND Process 
OF MAKING THE SAME, H. A. Harvey, Orange, N.J.— 
Filed September 19th, 1887. 

Claim.—{1) As a new article of manufacture, a wood 
screw pr led with a rolled head, the top of which is 
slightly conical or conoidal, substantially as described. 
(?) For employment in rolling the heads of flat- 

eaded blanks or screws, finish and shaping dies. 
each of which is provided with a ratchet-shaped 
groove, one wall of which groove is less nearly per- 





pendicular to the axial line of the blank than is the 
top of the headed blank upon which it is intended to 
bear, the other wall of w! is more nearly per- 
pendicular to the axial line of the blank than the under 
side of the head of the blank upon which it is intended 
to bear; whereby the initial bearing points of the dies 
upon the head upon which they act are vely 
upon the outer portions of the top of the head and 
upon portions of the under side of the head near the 
body, substantially as set forth. 


377,641. Water Meter, W. A. G. Schinheyder, Shep- 
herd’sBush, Middlesex, England.—Filed October 25th, 


1887. 
Claim.—{1) A liquid meter ada} as @ fluid 
‘ “Py free 





sure 8, CO! an air- t A 
cylinders free to move to and fro vi , and 
each having side wings c to slide in guides cl, a 


packed piston P, in each cylinder, and provided with 
a hollow stem ha’ rt at its inner end, a 
cen ng, to which the piston 
stems are all rigidly secured, said boss being movable 


AS Sk) 
ee 








over a fixed facing, said facing, boss, and piston 
stems having ports, and a shaft ¢! passing —— 
the casing and excentrically engaging the boss, su 
stantially as and for the purposes described. 


A CompounD FOR MakiNne INCANDESCENT 
Devices, C. A. ron Welshbach, Vienna, Austria-Hun- 
gary.—Filed February 2nd, 1887. 
Claim.—{1) An i d t d of a mixture 
of the oxides of yttrium and zirconium in about equal 
proportions, substantially as described. (2) A filament, 





377,700 









a, 
Ye} 
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WMA ./ 





fabric, or textile frame of combustible material im- 
pregnated with the salts of yttrium and zirconium in 
aqueous solution in a’ 
stantially as set f 


$77,761. Feep ror Latues, W.C. Jones and W. &. 
8, Cincinnati, Ohio.—Filed August 19th, 1887. 

Claim.—(1) In ascrew cutting lathe, the combination 
substantially as set forth, of a threaded hob, a chasing 
bar adapted to transmit motion of translation to the 
chasing tool of the lathe, a T-shaped arm fixed to said 
chasing bar, a secti: nut secured in sliding arrange- 
ment upon said T-shaped arm and oo engage 
said hob, an adjustable pivot upon said T-shaped arm, 
a pivot upon said sliding nut, a rod journalled to said 


t equal proportions, sub- 








pivot on the sliding nut and fitted for sliding engage: 

ment with the pivot of said T-shaped arm, and a 

pivot fitted for sliding ment with said rod and 

—— in a fixed j (2) In a screw-cu' 

hob ¢, chasing bar D, atm E, sliding nut F, bracket G 
ob C, c , arm E, nut F, et G, 

rod K, and pivots H, J, and L. 


377,786. Mat ror Horse-status, L. S. Stowe, Newry, 
Me.—Filed September 1st, 1887. 

Claim.—({1) The combination of the wooden strips 
united by the transverse rods and bound by the nuts 
thereon, with the intermediate metal strips alter- 
ea | with said wooden strips, said metal strips also 
receiving the transverse rods and having legs to sup- 

rt the mat above the floor, all substantially as 
ereinbefore set forth. (2) In a mat for horse-s 2 

k sisting of the rods a, provided with 
screw threads and nuts on their ends, and having a 
larger diameter in the middle to take supplemental 
threads and nuts A, the wooden bars b, and the plates e, 


t; 








having the downward projec’ 1 

tially as and fur the pu 4 A. EL set forth. 
(3) combination of wooden ited by 
rods and bound by nuts thereon with the 
intermediate metal strips alternat 


d, all substan- 


transvi 
above the floor, and being wound wi' 
that ends of the bedding around each iron strip pro- 
ject upon either side of said strip and between it and 
the adjacent wooden bars, all substantially as herein- 
before set forth. 
877,791. Arparatus for Makino Borter Heaps, H. 
Warden, Philadelphia, Pa.—Filed July 9th, 1887. 
Claim.—In a machine for flanging and punching 
boiler heads, the combination of a former A having 
perforations a, a die E, F perry | die F, and punches G, 
ig through thedie F, said elements a 
y as an 


a hine for flanging, 


e move relatively to each other, substan’ 
for the purpose specified. In 








‘ 
% 
parma [| 


dishing, and boiler heads, the combination 

oso roar Aaring perforation 6 die 
le F, an * 

F, said elements A mae arranged gn tine relatively 

to each other, substantially as and for the purpose 





In a machine for fi c , and 
pup boiler heads, the combination of the movable 
convex former A having punch-holes a, surrounded 











by flat die surfaces al, the station: die 
movable guiding die F, and the stalhenely Ry 
passing ro h perforations in the > die B, all substan. 
as and for the purpose spec - In a mac 
for flanging, dishing, and penshing boiler heanae 
combination of the movable convex former A, ha‘ 
punch-holes a, surrounded b 
statio 
annular 


flat die surfaces al 
die E, the movable guiding die F, at 
ies f secured thereon, and the stationary 
—- G, passing through perforations in the annular 
ies fon die F, all substantially as and for the Purpose 
specified. 
792. Boer, H. Warden, Philadelphi 
Filed July 9th, 1887, as Pa ee 
Claim.—As a new article of manufacture, 
boiler head B, of dished form, and having ist bot 
indentations D formed therein and perforated for the 
reception of the boiler tubes. In a tubular boiler, the 





combination of two heads or tube sheets B B, each of 
dished form and provided with flat-bottomed indenta- 
tions D, with tubes C runn: through the boiler and 
having their ends secured in the said indentations D, 


$77,811. Drivinc Cuain, S. D. Locke, Hoosick Falls 
N.Y.—Filed November 21st, 1887, ‘ 
Claim.—A chain link formed from a single piece of 
wire having two side bars joined at one end by a 
hollow cylindrical coil constituting a sprocket bar, and 


formed at the other end with a substantially centrally 
divided pivot bar, in combination with a sleeve, sub- 
stantially as described. 


877,819. Apparatus ror Heatino Biast for Spart 
Furnaces, J. L. Thomson, Bergen Point, N.J.— 
Filed May 6th, 1886. 

Claim.—(1) In a system of heating blast for shaft 
furnaces by means of the waste heat of the furnaces, 

Po eyesore dian ak tcnae 


bination, su ly her set 
forth, of a shaft furnace having a hollow bottom, a 








blast pipe connected with said bottom, whereby the 
cold blast is supplied thereto from the blower, and a 
377,819 
@ 
C) 

















yi, 


4 


series of pipes whereby hot blast is supplied to the 
tuyeres from the said hollow bottom, (2) In a system 
of heating blast for shaft furnaces by means of the 
waste heat of the furnace, the combination, substan- 
tially as hereinbefore set forth, with a shaft furnace, 
of a hollow bottom constructed wholly or partly of 
metal for heating the blast supplied to the tuyeres. 

377,821. Conveyor, A. Wissler, Brunnersville, Pa.— 

Filed June 24th, 1887. 

Claim.—A coiled metal conveyor provided with an 
end, E, having an in diameter and pitch, sub- 
stantially as shown, and for the purpose set forth. An 
——— comprising the following elements: the 
tailing-box A, the conveyor-box B, the removable 
screen O, the feed coil D, conveyor coil E, case N 


(377821) 
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Pad 



































Zz 
vt 


running from said conveyor-box through the feeding 

table, mitre wheels G and I, shafts L and H, brackets 

J, shaft J4, pinions J? J3, divider frame C, and ends C!, 
rovided with rack C2, all substantially as shown and 
escribed, and for the purpose set forth. 


377,858. Toot OreraTine MecuanisM,{Z. P. Lawrence, 
Passaic, N.J.—Filed March 7th, 1887. 

Claim.—{1) The combination, with the frame or sup- 
port, of a toggle lever on the same, a vacuum cylinder 
on the frame, a piston in said cylinder, which piston 
is connected with the le lever, and a tool holder 
connected with the bj lever, substantially as 
herein shown and di (2) The combination, 
with a U-shaped frame or support, of a toggle lever on 

e same, a vacuum cylinder on the frame, and a 





piston in said qptinden, which piston is connected 
with the le lever, substantially as herein shown 
and described. (8) The combination, with a coaget 
frame, of a guide on the same, a slide in said guide, 
a le lever connected with said slide, a vacuum 
a piston in said cylinder, 

ith the toggle lever, sub- 
stan as herein shown and described, 
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ON THE CONSTRUCTION OF FURNACES FOR 
BURNING LIQUID FUEL. 


No, VI. 


Tux various methods of working sprinklers prescribed 
by their respective inventors offer but few points of differ- 
ence, so that they can be comprehensively described under 
the following apg ty TN Raising steam; (b) over- 
coming obstacles ; (c) letting down steam; (d) prevention 
of corrosion of boilers. ‘ 

(a) Raising steam is best accomplished by means of 
an auxiliary boiler, which may be used in harbour for 
heating, cooking, and ventilating purposes. The steam 
supply pipe of the sprinkler is put into communication 
with the auxiliary boiler by means of a branch pipe, as 
shown at Fig. 93 in a previous article, and the steam of 
the latter is used for heating until the steam of the main 
boiler has attained the pressure necessary for vaporisation, 
viz., 1°5 kilog. per square cubic inch pressure. When the 
sprinkler is worked by compressed air instead of steam an 
air reservoir is fitted next the air-pump where space and 
other considerations permit. The contents of this air 
chamber are brought up to the highest possible pressure 
before working is commenced ; it is then used for vaporisa- 
tion as soon as the firing begins, as in the case of 
Bullard’s and d’Allest’s sprinklers. In cases where 
neither an auxiliary boiler nor an air chamber can be 
used, stoking had best be commenced with a wood fire; 
but in this case care must be taken that the fire-bars—or 
grates—remain in the boiler. Most of the sprinklers 
begin to do duty at an expansion of 0°2 to 0°3 kilog. square 
centimetre pressure, so that the sprinklers can be put 
into action the moment this is reached. Of course, 
vaporisation is at first rather incomplete, and considerable 
smoke is given off, but this gets reduced gradually as the 
steam pressure increases. In cases where there is only an 
air-pump, wood fires must be used until the engine has 
been set going, but this can be arranged to take 
place at a steam pressure of 0°5 kilog. per square centi- 
metre. To reduce the wood fire to its smallest pos- 
sible limit in cases where no auxiliary boilers are 
extant, Tarbutt,! who uses either steam or hot com- 
pressed air, has devised the following contrivance. 
The nozzle sprinkler allows the oil to leave the inner 
nozzle. Around the oil stream steam or compressed air, 
as the case may be, blows out; in the latter case the 
sprinkler is connected with an air-pump. The steam or 
air pipe is conducted along the tiled floor of the furnace, 
which it covers in a sort of zig-zag, and runs from thence 
to the sprinkler. To set the latter into action a special 
hand pump with a carefully closed chamber is fitted up; 
this communicates with the zig-zag pipe on the floor of 
the furnace by means of a regulating valve. In lightin 
the fires a few handfuls of wood dipped in oil are plac 
on this pipe; this then lights up. The chamber is filled 
with water. When the zig-zag pipe has been sufficiently 
warmed by the wood fire the regulating valve is turned 
on slightly, and a little of the water drops into the pipe, 
and is at once evaporated. As the steam cannot return 
to the chamber, which is kept under pressure, it has to 
escape through the sprinkler. The oil is now also ad- 
mitted to the sprinkler, and is here vaporised by the 
steam and — by the wood fire. This burning oil 
now warms the zig-zag pipe, and, if the chamber is hops 
under uniform pressure * the pump, the steam gene- 
rated in the pipe can be used for vaporisation until the 
steam in the boiler, or the air-pump which is worked by 
it, can be used. Getting up steam with this contrivance 
takes about three-quarters of an hour to an hour and a-half 
according to the size of the boiler. When the steam is up, 
the zig-zag pipe is covered with thin fireproof plates to 
protect it against fire, and the hand pump and chamber 
are disconnected. Generally when wood has to be used, 
it takes quite as long to get up steam with liquid fuel as 
with coal, which is indeed no pa eBbec for the boilers 
are spared by being slowly heated. But in cases where 
auxiliary boilers or air chambers can be applied, steam 
can be generated much more quickly; but this is 
only of importance to men-of-war, on to them only 
under particular circumstances. In lighting sprink- 
lers it is of importance to remember that the steam 
jet should be sent through first before the oil is 
turned on. The same rule should be observed in 
turning off steam—the oi! should be shut off first, and 
then the steam jet. If this rule be not rigidly observed, 
explosions in the furnaces might easily occur, which 
although they might not seriously injure the boiler, still 
might do considerable damage. If the oil drips against 
the side plates of the furnace, and if these should be less 
hot than the oil, this evaporates and the hydrocarbon 
gas that results, from contact with the air which 
orces its way into the furnace, forms an explosive mix- 
ture, which ignites the moment it comes in contact with 
the flame of the sprinklers. If a handful of engine waste 
is dipped in oil and placed in the furnace and lighted, 
and if the sprinklers are put in action according to the 
rule given above, the lighting of oil fires will be found to 
be attended with as little danger as that of coal fires. 
The moment the requisite steam pressure has been 
reached, the further management of the engine is as 
simple as possible. Should much steam be wanted, the 
oil, steam, and air valves of the sprinkler are opened full 
way, and should only a small quantity of steam be re- 
quired, these valves can be nearly turned off. The service 
of marine engines is thus rendered very much easier. 

(b) Overcoming obstacles.—Besides suffering from fitful- 
ness in their flame, as is the case with slit sprinklers, and 
which is generally traceable to the impurities in the oil, all 
spray fires are liable to have their sprinklers stopped, and 
to be extinguished by the steam. In the case of slit and 
pipe sprinklers, this stopping up, which is caused by 
impurities in the oil, or carbonisation owing to imperfect 
combustion, is remedied by means of blowing or cleaning. 
As has already been stated, it is usual to fit two sprinklers 
to each furnace, so as to prevent interruption of work, 





1“ The Marine Engineer,” January, 1887, p. 825, 





and the second is then set going before the first is cleaned. 
Nozzle sprinklers get much less frequently stopped up, 
and can be more easily cleaned, as, for instance, in the 
case of the more recent Urquhart sprinklers—Fig. 84. 
In cases where only one sprinkler is fitted to the furnace 
tiles have been found very useful. These tiles retain heat 
for a long period and keep almost incandescent whilst the 
7 mmcagesd is being rapidly cleaned out. Consequently 
there is no perceptible diminution of steam, and 
when the sprinkler is returned to the furnace no 
burning foreign body need be introduced, for the 
oil is relit by the heat radiated from the tiles. 
The flame is sometimes extinguished by steam when 
the vaporisation is carried out with steam that is too 
damp, which reduces the combustion. The water from the 
steam pipe should therefore be frequently withdrawn. 
It is also desirable to superheat the steam, for this will 
insure the oil being warmed in the sprinkler without 
causing condensation of steam. Besides, superheated 
steam expands to such an extent that much less weight 
of steam is required for vaporisation. Of course, super- 
heating steam means using up heat, but if the steam 
pipes are laid along the floor of the furnace, as Tarbutt 
places them, instead of along the roof, as is done by Dickey 
and Selwyn, the extra expenditure of heat will be 
found to be inappreciable, for the heat generated here is 
practically but little utilised in ordinary circumstances. 
Some, however, maintain that highly superheated steam 
decomposes in the very high temperature of spray fires, 
as in the case of water-gas furnaces, into oxygen and 
hydrogen, and that while the liberated oxygen increases 
the efficient combustion of the oil, the high temperature 
of combustion of the hydrogen is said to increase the 
difference of the temperature between the gas fuel and 
the boiler plates, and consequently increase the efficiency 
of the gas fuel. Selwyn,* who takes a similar view, 
believes that by such combustion 46 kilogs. of water 
could be evaporated with 1 kilog. of oil; and Henwood * 
asserts that be has by these means succeeded in obtaining 
an evaporation of 41:2 times with his spray fire in an 
ordinary marine boiler working at a pressure of 4°5 kilogs. 
per square centimetre. According to previous prac- 
tical experiments, it would appear, however, that 
such a decomposition of the steam in spray fires 
cannot be attained, even when it is very highly super- 
heated, and Tarbutt‘4 states that he has found in his 
experiments that the results were better in proportion as 
the sprinklers used little steam. Indeed an extinction or 
even dulling of the flame can be entirely avoided by 
using only compressed air instead of steam for vaporising, 
and the combustion is most perfect when the compressed 
air is previously warmed. Besides, the experiments with 
Jensen’s sprinklers go toshow that compressed air has the 
additional advantage of working the sprinklers with very 
much less noise. This noise was so great in the case of 
the Spakovski sprinklers, for instance, that the sound 
of the marine engine was completely drowned by them, 
which of course is a great defect. A correspondent from 
Baku states that all the sprinklers he has seen there 
work with considerable noise. But d’Allest,® on the 
contrary, tries to prove that in his last experiments 
vaporisation by steam with induced currents was carried 
on with less noise than in the case of compressed air. 
This noise is said to resemble that made by a large venti- 
lating fan, and may probably be caused by a continual 
succession of extinction and re-ignition of the flame, much 
as in the case of Higgins’s chemical or gas harmonium.°® 
d’Allest believes that this noise can be avoided by me 
for —— fuel gases given off instead of compress 
air. For this purpose the gases would be first cooled 
before they are sent into the air pump, so that such an 
application would present no difficulties. Sudden break- 
ing off or extinction of the flame through too strong a 
current or steam jet only occurs in the case of slit 
xX and more rarely in that of pipe sprinklers. In 
the case of nozzle sprinklers, according to the experiments 
of d’Allest it can only occur when cold air has been used 
for vaporisation and the fire plates have not been suffi- 
ciently warmed. Consequently the latest improvements 
in sprinklers enable us to overcome almost entirely the 
old tiresome obstacles to working with spray fires. 

(c) Letting steam down is effected by closing the oil tap 
and the steam cock of the sprinkler. As in the case of 
coal fires, it then becomes important to close all apertures 
leading to the fire-box, so as to prevent the entrance of 
cold air, and to assure the gradual cooling of the boiler. 
When compressed air is employed the compressor must 
also be stopped. The steam of the marine boiler is 
sufficient to set working the sprinkler of the auxiliary 
boiler on arrival in harbour. In lying under steam the 
sprinklers of the different fires are set going alternately 


with a short weak flame, so that in each boiler only one | Th 


low flame is burning which distributes very little heat, 
and the position even of this continually changed to 
avoid too partial a heating of the boiler. The ver 
small quantity of fuel requisite when lying under steam 
is considered a special advantage of oil furnaces. 

(d) The prevention of deposit.—The enemies of liquid 
fuel are continually urging the danger of burning 
boilers arising from the rapid consumption of fresh 
water from steam jets, and the consequent introduc- 
tion of salt sea water into the boiler. But the following 
example will show how far this is to be found in the case 
of an ordinary freight steamer with a compound engine 
of 5 atmospheres boiler pressure, and doing an average 
duty of 500 indicated horse-power. The engine uses for 
1 horse power per hour 9 kilog. of water; this means 
500 x 9 = 4500 kilog. of water per hour. The boilers are 
fitted with the latest and best sprinklers which require 
3 per cent. of the entire steam consumption to work them; 
in other words, per hour 4500 x 0°03 = 135 kilog. of steam, 








2 Journal ” of the Royal United Service Institution, 1885-86, p. 692. 
3 “The Marine Engineer,” April, 1886, p. 24. 

4“ The Marine Engineer,” January, 1887, p. 326. 

5 “ Le Genie Civil,” 1887, vol. xi. p. 421. 


6 L. Pfaundler Miiller Pouillet’s ‘‘ Lehrbuch der Physik” (‘‘ Text-book 
of Physics"), 8th edition, 1887, vol. i., p. 439, 





which must be replenished by sea water containing 3°5 per 
cent of salt. Therefore there are hourly added to the 
boiler 135 x 0°35=4°725 kilog. of salt, which give the 
boiler water, of which there are 4500+ 135 = 4635 kilogs. 
an addition of salt that is equal to 0°1 per cent. As, how- 
ever, the fresh water in the surface condenser has, owing 
to unavoidable losses, to be replenished by about 5 per cent. 
of sea-water, the boiler water generally has about 2 per 
cent. ofsalton the high seas, and this willsometimesincrease 
to as much as 5 per cent.; consequently the addition of 
1 per cent., owing to the consumption of the sprinkler, 
does not really make any appreciable difference. If the 
boiler has 9 per cent, of salt, 135-9. = 122 litres of 
water are needed hourly, or, as water having 9 per cent. 
of salt has a specific gravity of 1:066, 12°2 x 1:066 = about 
13 kilogs. of water need only be blown out of the boiler to 
make the salt quite harmless. This blown-off water 
would, at a temperature of 15 deg. Cent. for the sea water 
and 150 deg. Cent. for the boiler water, and a specific 
heat of 0°82 heat units for the sea water, deprive the 
boiler hourly of 13 (150 — 15) 0°82 = 1440 heat units, for 
the production of which about 0°18 kilogs. of oil would 
have to be burned if its available heating power is put at 
8100 heat units ; this means less than one centner of use- 
lessly burnt oil in ten days. This goes to prove that the 
waste caused by the substitution of sea water for the 
fresh water used in steam for the sprinkler is of no im- 
portance, and this is confirmed by the fact that the 200 
steamers on the Caspian which use liquid fuel do not com- 
plain on this score. Nevertheless, in the case of steam 
pressure of from 10 to 12 atmospheres, and above that, 
vaporisation by steam cannot be allowed, as the admission 
of salt water into the boiler should then be rigidly avoided. 
Experience with boilers fitted with the latest triple 
expansion engines shows that in cases of a steam tempe- 
rature of 180 deg. Cent., and beyond that even, small 
recipitation may cause blisters in the crowns of the fire- 
xes and smoke chambers. In such cases, therefore, the 
vaporisation must be carried out by compressed air, and 
the question arises whether the fitting of compressors and 
the other appliances requisite for liquid fuel would not 
seriously add to the weight of the vessel. If we retain 
the example given above of the 500 indicated horse-power 
ev pine, and suppose her to use, as a triple expansion engine, 
only 0°75 kilog. of coals per 1 indicated horse-power per 
hour, about 90 tons of coal would be requisite for a voyage 
of ten days. This would take up a bunker space of 
112°5 cubic metres. The same engine, when served with 
the residuals of mineral oil, would require for the same 
time 52 tons of oil, while the combustible value of oil in 
comparison with coal is 7:4. The 52 tons of oil having a 
specific gravity of 0°9, would take up a space of 58 cubic 
metres. <A saving in weight of 38 tons, and a saving in 
space of 54°5 cubic metres, is therefore effected by using 
oil. An engine requiring 0°75 kilog. of coal per 1 indi- 
cated horse-power a hour needs, according to the formula 
0°75: = 7:4, only 0°43 kilog., or roundly 0°45 kilog. of 
oil for the same duty. To vaporise 1 kilog. of oil. 1 cubic 
metre of air is all that is wanted at the outside, or 1°3 
kilogs. with an atmospheric pressure of 1°3 to 1°5, for 
d’Allest did not want more than 0°5 cubic metres at 0°75 
atmospheric pressure; in any case for one hour 0°45 x 
500 x 1°3 = 293 kilog. of compressed air are wanted. To 
generate this volume of comp’ air a compressor with 
a steam engine of about 20 indicated horse-power which 
would not weigh more than a ton at most, are needed. 
The boiler must also be increased to correspond with this 
increase in the engine power. A boiler filled with water, 
and of the usual cylindrical form, with return flues, 
should weigh from 80 to 100 kilogs. per 1 indicated horse- 
power. In the case of torpedo boats, however, the 
weight is reduced to from 15 to 20 kilogs. Consequently, 
there is an increase of weight in the boiler of about 
2000 kilogs. To this must be added the weight of the 
sprinklers, with their service of pipes and tanks, about 
600 kilogs. Further, the weight of the steam pump 
which has to pump the oil out of the bunkers into these 
tanks, with its pipes, is about 500 kilog. The weight of 
the tiled lining of the furnaces will scarcely amount to as 
much as that of the fire bars which it supersedes. The 
same may be said of the arrangements in the bunkers for 
the storage of the oil, such as manhole covers, ventilating 
pipes, pump and supply pipes, which supersede the slides 
for the removal of coals, coal-hole covers, gratings, &c. 
Besides this, the weight of the filling trucks of the 
bunkers and of the partition plates in the heating 
space: this can be put down at 3400 kilogs. For 
lighting, one of Tarbutt’s apparatus must be added; this 
consists of a hand pump, pressure tank, and of a service 
of pipes, weighing altogether, in round figures, 500 kilogs. 
e wood necessary for lighting would be less in quantity 
than that required for coal fires, but this is not worthy of 
consideration. There is therefore an addition in weight 


Y | of the following :— 





Kilogs. 

Air compressor, with engine of 20 indicated h.p. ... 1000 
Increase of weight of boiler... ... ... ... 2000 
Sprinkler, with pipe-sinker and tank 600 
RMN cr cee eee aiace ace ccd ae 500 
Alteration of bunkers ... 0.0 0. 0. 0. we ee 8400 
Stand pump and pressure tank ... 2... ... ... 500 

Total ... 8000 


If we estimate the space that would be taken up by the 
air, oil, and hand pos as well as by the double parti- 
tion plates, at 6°5 cubic metres, which is very high, we 
should find that we should have 30 tons of weight to spare, 
and about 48 cubic metres of cargo space. Of course, we 
have not taken into account the reduction of weight in 
the boiler which liquid fuel, owing to increase of efficiency, 
admits. If we assume that the boiler can only show 
a duty of 10 indicated horse-power on 1 ton of weight, 
it would have to weight 50 tons if coal were used. By 
the use of oil its efficiency is raised 20 per cent., and 
consequently it need not weigh more than 40 tons, by 
which indeed the extra weight of 8 tons shown above is 
completely compensated for. That oil vaporisation by 








458 


THE ENGINEER 





JUNE 8, 1888, 








compressed air can be introduced on board torpedo boats 
without increasing their displacement or lowering their 
efficiency was proved in 1883 at Marseilles with the 
Jensen sprinkler? But that the same displacement may 
attain a greater velocity owing to the increased efficiency 
of the boiler was not first allowed until d’Allest made 
his latest experiments. 








NAVAL ARCHITECTURE IN 
EXHIBITION. 

In the main avenue of the Exhibition, and in the por- 
tion reserved for naval exhibits, will be seen the models 
displayed by the firm of Barclay, Curle, and Co., of 
Whiteinch. This is one of the oldest of the Clyde ship- 
building establishments, their premises having for very 
many years been situated much higher up the river at 
Stobcross, on the site now occupied by the Queen’s Dock. 
The engine works of the firm still remain at the foot of 
Finnieston-street at the side of the dock. 

Messrs. Barclay, Curle, and Co., exhibit models of many 
ditferent types of vessels, including some of the sailin 
ships, for the production of which in earlier times, ion 
even now to a less considerable extent, they have obtained 
a well-deserved reputation. Our illustrations, chosen 
from among the many specimens exhibited by this firm, 
show three distinct types of steamers. The largest of 


THE GLASGOW | 


the class of vessel which could be best utilised as an 
armed cruiser for the protection of our commerce in time 
of war, as in addition to the before-mentioned provisions 


ful pumping capabilities, her great beam and strength 
would enable her to carry and fight a comparatively 
heavy armament on the upper hurricane and forecastle 
decks, besides discharging broadside and fore-and-aft 
torpedoes. Her spacious decks would also permit of her 
| carrying several torpedo boats, while protection for her 
pow emg boilers, and the necessary magazines and 





_shell-rooms can be well afforded by longitudinal and 


transverse coal bunkers. 

The next model in Messrs. Barclay, Curle and Co.’s 
collection to which attention should be drawn is that of 
the well-known screw steamers Alligator, Dromedary, 
and Gorilla, owned by Messrs. G. and 5. Burns, and run- 
ning regularly in the passenger trade between Glasgow 
and Belfast. These vessels are deservedly popular with 
passengers, and seem to fulfil in the highest degree the 
requirement for the service in which they are employed. 
Their registered dimensions are 250ft. by 30ft. beam and 
14ft. 9in. depth of hold, being fitted with a poop, hurri- 
cane deck amidships, and a topgallant forecastle, as will 
| be seen by our illustration. The vessels of the Alligator 

class were specially designed to replace the admirable 
service of paddle steamers which the Messrs. Burns ran 


) 








for safety in the form of bulkhead subdivision and power- | 


| of the iron screw steam yacht Capercailzie, built by 
| them for Mr. John Burns, of Castle Wemyss, Renfrew- 
‘shire, to replace the Jacamar—by the same builders— 

which was recently purchased y the Admiralty and 
' named Imogene, for the service of the British Ambassador 
at Constantinople. The registered dimensions of the 
Capercailzie are 192ft. by 24ft. by 13ft. depth of hold, and 
she is fitted with compound engines having 23in. and 42in, 
cylinders, with a 30in. stroke. He speed is 13} knots, 
with about 100 tons of coal on board and fully equipped 
for sea, on a consumption it is said of 1°891b. per indicated 
horse-power per hour. The yacht is of graceful form and 


| is elegantly fitted. 


Besides the models of which we have produced illus- 
trations, Messrs. Barclay, Curle, and Co., exhibit several 
others of individual interest and distinct type. Among 
these is a full model of the Clyde river steamer Jeanie 
Deans, built a few years ago for the service of the North 
British Railway Company between Craigendoran, near 
Helensburgh, and Rothesay. This is an iron paddle 
steamer of 210ft. by 20ft. by 7ft. Gin., of the form and 
construction which is so characteristic of the steamers 
plying on the Firth of Clyde; and although she is exceeded 
in size by many of her compeers, her speed and accom- 





modation enable her to fairly hold her own with the 
largest of them. Of a totally different type is the iron 
steamer City of Oxford, built by this firm in 1882 for 
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these—the Roslin Castle—was built about five years ago 
for the well-known Castle line of Donald Currie and 
Co., which trades to the Cape and other parts of South 
Africa. Her dimensions are 380ft. by 48°3ft. beam and 
31°45ft. depth of hold, the gross tonnage being 4281 tons 
and net tonnage 2746 tons. At present she is fitted with 
compound direct-action surface-condensing engines having 
cylinders 50in. and 90in. in diameter and a 60in. stroke, 
her consumption of coals being 1°9 lb. per indicated horse- 
power per hour and speed 14? knots. It is under- 
stood, however, that Messrs. Currie intend replacing these 
with triple-expansion engines, in order to still further 
economise in her working and keep pace with modern 
improvements. The full model of the Roslin Castle is 
handsomely finished, and faithfully shows the form and 
details of this excellent vessel, so well known and popular 
on the Cape route. Many important features in the 
design, cannot, unfortunately, be indicated in a model; 
and not the least interesting of these is the extensive 
bulkhead subdivision and the powerful system of pump- 
ing with which she is provided. Such provision for the 
safety of passengers deserves the highest commenda- 
tion. In addition to the most powerful description of 
Downton’s manual deck pumps, the Roslin Castle has 
15in. suction pipes in each main compartment, these 
being in connection with the main steam pumps, and 
with other steam pumps of great power made by Messrs. 
Gwynne, of London. There can be no doubt that this is 
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8.8. ROSLIN CASTLE. 


between the same ports for many years with great success 
and remarkable immunity from accident. The model is 
well put out of hand, and conveys an accurate idea of the 
well-proportioned and skilfully designed form which is a 
marked characteristic of the Belfast liners. Their engines 
are compound surface condensing, with 38}in. and 69in. 
cylinders, and 48in. stroke, and under favourable con- 
ditions they attain a mean s on their route of 15} 
knots an hour. Being supplied with extensive passenger 
accommodation, the owners have very properly taken 
such precautions for safety as are to be found in additional 
watertight bulkheads, and the comfort of those who travel 
by their steamers has been carefully considered in every 
department. The Hare, another steamer built by Messrs. 
Barclay, Curle, and Co., for Messrs. Burns, is shown by 
another well finished full model. This is a smaller 
vessel than those of the Alligator class, being 216ft. by 
29ft. Gin. and 14ft. 9in. depth of hold, and she plies on the 
Royal Mail service in the shorter run between Ardrossan 
and Belfast. She has a speed of fourteen knots, which 
enables her to run with regularity on what is known as 
the “daylight route” between the West of Scotland and 
North of Ireland. It is worthy of remark that the Hare 
is built, substantially, of Siemens-Martin steel, and being 
almost new, is fitted with triple expansion engines having 
evlinders 24in., 38in., and 58in. diameter, with a 42in. 
stroke, her fuel consumption being stated as 14lb. of 
Scotch coal per indicated horse-power per hour. Our 
third illustration of Messrs. Barclay, Curle, and Co.’s 
exhibits shows the full rigged handsomely finished model 












Messrs. Geo. Smith and Son’s “City” line of vessels 
trading between Glasgow and the East Indies. The 
model shows the City of Oxford to be a fiush-decked 
steamer 400ft. by 43ft. 3in. by 30ft. depth of hold, and of 
about 4000 tons gross register, being about the largest 
member of a very numerous fleet. The Benlawers and 
Benledi are sister vessels belonging to the “Ben” line of 
Messrs. W. Thomson and Co., of Leith, trading between 
London and China. The model exhibited is an exact 
reproduction of the Benledi, which vessel has been 
launched since the opening of the Exhibition, and is now 
completing for sea in the Queen’s Dock. Triple expansion 
machinery is fitted by Messrs. Barclay, Curle, and Co. in 
these vessels, the details of which are of much interest, 
and will receive due notice hereafter. 

A description of this firm’s exhibits would not be com- 
plete without some reference being made to their large 
collection of sailing ship models. As already remarked, 
their reputation was first established through the produc- 
tion of handsomely-modelled and highly-efficient vessels 
of that class; and ever since they entered largely into the 
construction of steamers they have rarely been without 
one or more sailing vessels—generally of large size—on 
the stocks. Among their sailing models are to be seen 
those of the well-known Greenock clipper Argo, and the 
Glasgow four-masted ship County of Edinburgh — the 
latter being of 2000 tons register. They also show models 
of the Loch Moidart, Loch Torridon, and Loch Broom, 
belonging to the well-known “Loch” line of Messrs. 
Aitken, Lilburn, and Co., trading between Glasgow and 
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SS. ALLIGATOR AND CAPERCAILZIE. 


MESSRS. BARCLAY, CURLE, AND CO., WHITEINCH, BUILDERS. 
(For description see page 458.) 
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Australia. Regarding the four-masted ship County of 
Edinburgh, it is worthy of mention that, although of so 
large a size and propelled with so many sails, yet her late 
captain—Mr. Hood—found her so easy to handle that he 
ventured upon the unique feat of setting sail upon her in 
the Penarth Dock, and proceeded straight to sea without 
the aid of a tug or any other extraneous help, and when 
next heard of had reached Bombay. Such a performance 


is creditable alike to the builders of the vessel and to the | 


seamanship of her commander. 








THE DEVELOPMENT OF THE MARINE ENGINE 
IN THE BRITISH NAVY. 
No. VI. 

WE select next for —— among the jet condensing 
group the engines of H.M.S. Hector, now among the 
oldest of the armour-plated vessels. This machinery is 
illustrated by the sketches on page 462, where general 
views of it are shown; but in this case the arrangement, 
unlike that of the two preceding examples, the Warrior 
and Agincourt, is not representative of a considerable 


a special one. In point of time, a description of this 
vessel's machinery would precede that of the vessels 





| and trunk, which would impair the vacuum. 


bearing surfaces, due to the force along the connecting- 
rod, is an upward one, and only the difference between 
this reaction and the sum of the weight of the trunk 
itself, and a portion of the weight of piston-rods and con- 
necting-rods, is taken by the bearing surfaces of the 
trunk. With this arrangement it is to be expected that 
a good deal of care a be required in keeping these 
trunks and bearing surfaces in a proper state of efficiency, 
and ip preventing any leakage of air past the stufting-box 
The back 
guide of the trunk is utilised for adjusting the gudgeon 
pin brasses of the connecting-rod, a hole is bored 
through it, and a long-screwed bar passes through, bear- 
ing on the base of the brasses, and having a square out- 
side on which a lever can be fitted. 

The framework of the engine is constructed as follows, 
The two cylinders on the one side being bolted together 
at the middle, and the two condensers united in a similar 
manner at the other side of the crank shaft, three large 


/cast iron frames are provided for carrying the main 


bearings of the crank shaft, my y webbed and lightened 
by holes. These frames are bolted securely by vertical 


| flanges to the cylinders on one side and to the condensers 
group of vessels, the design being in its principal features | 


described in our last two articles, excepting only the | 


Warrior and Black Prince, the Hector having been tried 
in 1861. The machinery was manufactured by Messrs. R. 


| shaft. 
| longer than the two outside ones, but all the caps alike 


Napier and Sons, of Glasgow, and it will be seen that the | 


arrangement combines the principal features of each of | 
the last two arrangements, the return connecting rod | 
and the trunk, with the advantages and disadvantages | 
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on the other side by large bolts, the central frame between 
the two cranks being bolted to both cylinders and both 
condensers at their junction. Into these frames are fitted 
large square brasses and caps with bearings for the crank 
The centre bearing, serving for both cranks, is 


are secured by four bolts. The peculiarity of the arrange- 
ment is, however, in the fact that the caps are on the 
tops of the bearings, and not at the sides in the line of 
action of the forces operating on the bearings, so that 
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END VIEW OF ENGINE3, H.M.S, 


of both. The cylinders are two in number, diameter 
82in., and stroke 4ft., working on cranks at right angles ; 
and, as far as the cylinders, pistons, c., are concerned, 
the arrangement is much the same as in the Agincourt, 
which we last described, there being two piston-rods to 
each cylinder, and the latter being brought as close to 
the crank shaft as the travel of the crank head will 
allow. The piston-rods pass one over and one under 
the crank shaft to the side of the shaft opposite the 
cylinders, where they are attached by collars and nuts to 
lugs cast on the end of a large brass trunk. The bottom 
of this trunk or plunger is closed and has here attached 
the bearing for the gudgeon pin of the connecting-rod. 
The connecting-rod is thus, as in the Agincourt, on the 
opposite side of the crank shaft to the cylinder, and the 
arrangement is really a variety of return connecting-rod 
engine, but entirely rearranged at the gudgeon pin ends 
of the piston-rods. The trunks are large enough to allow 
of the oscillation of the connecting-rods, which are 8ft. 
9in. long between centres, or 4°4 times the length of crank, 
and having the full stroke of 4ft. they are of about the 
size required for the air pumps of engines of this kind, 
and are utilised for this purpose. The trunks therefore 
work in the condensers instead of in the steam cylinders, 
sliding in a cylindrical brass liner fitted into the condenser 
casting, and kept tight by a large stuffing-box at the 
outer end, thus forming a single-acting air pump. At 
the other or closed end of the trunk is » Sr a smaller 
trunk or guide which works through astuffing-box at the 
end of the air pump, forming thus a support for the air 
pump plunger, and being also utilised adjusting the 
gudgeon pin brasses in the manner descri low. 
The annular space between the small trunk and the 
cylinder in which the large trunk slides forms the air 
pump. 

The reactionary forces at the gudgeon pin end of the 
connecting-rod are thus taken by the bearing surfaces of 
the air pump, and much the same remarks apply to this 
plan as for that of the Warrior. To minimise the wear 
of the trunk-bearing surfaces, the direction of rotation of 
the shafting when going ahead is the same relatively to 
the trunks as in the Warrior ; the ahead direction being 
indicated by the arrow on the athwartship elevation, so 
that the pressure exerted by the trunk on its cylindrical 








HECTOR, 


the pressures are taken by the sides of the brasses 
iustead of on their crowns. Large keys are provided on 
the condenser side of the brasses for adjustment of the 
bearings in the direction of the acting forces. The 
cylinders are of a single thickness in the barrel, but with 
hollow ends and covers, and the pistons are constructed 
on the box plan with strengthening webs, and with junk 
rings having a wide bearing surface ; the steam-tight joint 
is made by the usual wide single packing ring which has 
been almost invariably used in engines for the Navy, and 
is still used even for the most modern. The cranks have 
no balance weights. 

Mentioning next the steam-distributing arrangements 
at the top of the cylinder in the steam pipe, the steam 
meets first with a regulating throttle valve actuated by 
hand as may be required, this type of regulating 
valve being very commonly used in the engines for the 
Navy at one time, as in others, but not being fitted in the 
more modern ships. Before passing to the main slide 
valves, the steam has to an expansion valve in the 
steam pipe, actuated as shown in the athwartship section, 
by means of an excentric, strap, and rod from the main 
shaft, and capable of being adjusted as required between 
limits of cut-off from about ‘2 to ‘8 of stroke, the main 
shaft at this part being very considerably reduced in 
diameter. This valve is a rotary one, the excentric 
working it by means of a lever on its axis. The main 
slide valves are flat, double-ported, and have large 
gape rings on their backs to relieve them of part 
of the steam pressure. They have each a single rod, and 
the slide valves and casing are raised a little from the 
ordinary central positions, so that the centre of the slide 
valve rod is above the centre of the crank shaft by an 
amount sufficient to enable the slide rod to over the 
crank shaft. The necessary motion for the slide valves is 
obtained by the usual double excentrics and ordinary 
slotted link; but the link motion is on the opposite side of 
the crank shaft to the slide valves, and the valve rod 

over the crank shaft to the other side, and a pin on 
its extremity gears with the block in the link, and hence 
the proper motion is obtained, and long excentric rods 
are secured to prevent any disturbance in it. This link 
arrangement is on much the same lines as that for the 
Warrior, long excentric rods being secured in each case 


. 


See 





by what may be termed a return slide rod, the links being 
on the condenser side in our present example, and on the 
slide valve side in the Warrior. The link gear here, too 
will be noticed to be of light construction, similar rad 
that in the latter vessel. The links are suspended at the 
centre, and are dragged up and down by the starting 
engine by an attachment from below, and another = 
leads upward from the centre of the link to a nut sliding 
in guides, which is moved up and down by bevel gearing 
attached to the hand wheels. Here also the friction of 
excentrics tends to keep the link in working position 
when going ahead, the link being then down, so that the 
8 are again open. 

The steam when exhausted from the cylinders passes 
through the two large exhaust pipes, 24in. in diameter 
into the jet condensers, which are immediately opposite 
the cylinders and constructed of cast iron. The steam 
there meets the condensing water, which is properly 
intermingled with the steam by passing through a 
perforated plate. This portion of the condenser extends 
over the top of the air pump at the side near the cylinders, 
and the condensed steam then falls into a recess running 
the whole length of the air pump, in which are the foot 
valves, which are inverted, and from the air pump it passes 
through the discharge valves into the hot well part of the 
condenser, which extends over the air pump, but on the 
side away from the cylinders. The two air pumps are 
trunks of brass 43in. diameter, working in brass liners in 
the condenser casting, with back guides 18?in. diameter, 
the arrangement being thus equal toa single-acting air 
pump of 38fin. diameter, the volume swept out 
being on the full power trial 1°19 cubic feet per 
minute per laned Goneeneaie developed. These 
air pumps discharge the surplus water overboard through 
two discharge pipes, each 25in. diameter. Arrangements 
are provided as usual with jet injection condensers, not 
only for the admission of sea-water to the condensing 
chamber, but also for drawing water from the bilges for 
condensing purposes; so that in the event of a leak the 
air pump may be utilised for removing the water from 
the vessel. The sea injection pipes are 7}in. diameter, 
and the bilge injection 4sin. A snifting valve din. 
diameter is fitted to the condenser, the slide valve of the 
starting engine being utilised as the blow-through valve. 
The feed pumps are single-acting, of the plunger type, 
and are worked by projections on the top of the air pump 
trunks; these plungers are of brass, and work in a brass 
liner in the condenser casting, as indicated in the sketches, 
drawing their water from the hot well. These feed pumps 
are 6}in. diameter, with the full stroke of 4ft. The thrust 
block is shown immediately aft of the engine-room, in the 
shaft passage, with an auxiliary bearing immediately for- 
ward of it to relieve it of the mere dead-weight of the 
shafting. Its construction is the same as in the Warrior. 
Coming next to the portions of the machinery not shown 
in the sketches, we take first the propeller, which is a 
Guiffith’s two-bladed, and fitted with a disconnecting 
coupling to enable it to be left free of the shaft when 
requi Its diameter is 20ft., and the original pitch 
was uniform at 26ft. 6in., which was the pitch on the trial 
during which the maximum horse-power was developed, 
and its length along the line of keel about one-sixth the 
pitch. The present pitch of propeller is, however, the 
reduced one of 23ft. 6in. The original boilers had a 
working pressure of 22]b. per square inch. They were 
six in number, of the high rectangular multitubular type, 
made of iron, with 3168 brass tubes 2sin. diameter and 
6ft. Gin. long, the tube surface being 13,480 square feet, 
and the maximum power developed being °24-horse per 
square foot of tube heating surface. There were twenty- 
four furnaces, each 7ft. 5in. by 3ft. 2in., a total grate 
surface of 563 square feet, 5°78 indicated horse-power 
being developed per square foot of grate surface. These 
boilers were arranged inasingle stokehole, with one tele- 
scopic funnel capable of being lowered when required. 
The boilers now on board were new in 1875, and are 
exactly similar to the old boilers described above, except 
that the amount of tube surface and grate surface fitted 
is a little less, No superheaters are fitted to the boilers. 

The machinery of the Hector is of 800 nominal horse- 
power, and was first tried in 1863; but the greatest results 
were obtained on a subsequent trial in 1864, when the 
maximum horse-power developed was 3256, or 4°07 times 
the nominal power, the revolutions of the engines being 
59 per minute, corresponding to a mean speed of piston 
of 472ft. per minute, the pressure of steam in the boilers 
being 22 lb. per square inch. The apparent slip of the 
propeller on this trial was just 20 per cent., while on the 
preceding trials it was rather more, averaging about 22 per 
cent. hen the new boilers referred to above were 
placed on board they were worked at the lower pressure 
of 20]b. per square inch; and to increase the power by 
means of increased revolutions, under these circumstances, 
the pitch of the propeller was reduced from 26ft. Gin. to 
23ft. Gin. Under these circumstances, on the trial with 
new boilers, in 1875, the revolutions were rather greater 
than before, being now 60 per minute, with a mean piston 
speed of 480ft. per minute; but, owing to the lower 
initial pressure, the power did not reach the old figures, 
but was only slightly over 2800 indicated horse-power. 
With this increased number of revolutions and diminu- 
tion of pitch, the apparent slip was reduced to 16 per cent. 

The weight of the machinery, to compare with the corre- 
sponding weights given for the other vessels, was alto- 

ether 768 tons, or at the rate of 528 Ib. per indicated 
“~ power developed. This total weight was divided as 
follows :—Engines, 1261b.; screw propeller and shafting, 
511b.; boilers and fittings, 2201b.; water in boilers to 
working level, 131 lb. Comparing these weights with 
those of the Warrior with acontemporary set of machinery, 
it is noticeable that the weights of the engines only are 
not very different, but still they are rather heavier than 
those of the Warrior, especially considering the increased 
revolutions run by the Hector compared with the former 
vessel. Cousiderable excesses of weight occur in the 





other items, however, the total weight of machinery being 
about 25 per cent. greater. 
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RAILWAY MATTERS. 


j hat the Tramway Company of Brisbane is 
i. montcdhesre to substitute Plectrie port the for the present 
horse-power cars. 

Sin M. W. Riptey has been selected as Chairman of 
the Standing Committee of the House of Commons on Trade 
during the consideration of the Railway and Canal Traffic Bill, 
The day on which its consideration will proceeded with is not 
fixed. 

. Petersburg correspondent of the Daily Chronicle 
Beng in the hi Last official circles there it is desired that 
England should continue her Indian North-Western Railway 
system as far as Herat. The Russian Government would then also 
push the railway on to Herat from Merv. 


Tue New Zealand colonists are anxious for railway 
extension to develope their resources, and it is believed that at 
length a satisfactory contract has been drawn up between the 
Government and the English company which has undertaken to 
construct the railway between Canterbury and the West Coast, 
known as the Midland line. 


Tue Canadian railways have doubled in length in ten 
years, being now over 12, miles, The ber of p gers 
carried has increased by 66 per cent., and the number per in- 
habitant by 40 per cent.; the number of tons of freight carried 
increased by 107 per cent., the number per inhabitant by 97 per 
cent.; the receipts from freights increased by 87 per cent., and 
from passengers by 86 per cent., while the total receipts from all 
sources increased by nearly 90 per cent., and the expenses by 
nearly 72 per cent.; the tons of freight carried last year amounted 
to 16-368,000, and the number of passengers to 10,686,000, 


Tue Cumberland Valley Railroad has a special car for 
furnishing electric light at picnics and camp meetings and for 
removing wrecks after dark. The American Engineering News 
says: ‘It is a common box car, strongly built, in which is an 84- 
H.-P. boiler and engine, which runsa 15 arc lamp dynamo, Eac 
Jamp is 2000 candle-power, There is a globe rack, a reel containing 
three miles of insulated wire, and all appliances necessary, including 
a coal box of three tons capacity and water tank of 1000 gallons 
capacity. The car bas air braking apparatus, and has been very 
useful. In one year it paid for itself in the increased sale of tickets 
to picnics and camp meetings, The Pennsylvania Railroad also 
hired it to light up the removal of a bad wreck at Duncannon, 
Such a car would be useful on almost any railway.’, 


Tue Bristol Times and Mirror states that a very impor- 
tart scheme of railway extension is in course of preparation, and 
will be deposited next session, for authorising an independent 
railway from the Welsh coalfields, with running powers through 
the Severn Tunnel and along the Channel frontage between New 
Passage and Avonmouth Dock, from the latter point the Port and 
Pier Railway—which is to be doubled—and its city extension up to 
Canon's Marsh being utilised. The Bristol terminus of the main 
line will, however, be in Queen-square, where a central station is 
proposed. The Bristol to London line will take somewhat the 
course of the railway which, it will be remembered, was projected 
in 1883, in connection with the South-Western gay except 
that it will be considerably shorter, and will take in Bath and 
several other important centres of traffic. 


Mr. Burcnett, of the Sanctuary, Westminster, died 
suddenly on Sunday last. In the early part of the century he 
took an active part in the promotion of legislation relating to the 
great railway systems of the kingdom, and the settlement of many 
important questions in relation to the law of joint-stock enterprise. 
More than fifty years ago he was engaged with the late Mr. W. A. 
Wilkinson, for some time member for Lamteth, in the promotion 
of the Croydon Railway, one of the first lines connected with the 
metropolis, and now forming a portion of the Brighton and South 
Coast Railway system. About thirty years ago, with the assistance 
of Mr. Charles Pearson, at that time City Solicitor, he succeeded 
in bringing about the commencement of the Metropolitan Railway. 
He was associated with the late Mr. J. L. Rickardo in the promo- 
tion of the Electric Telegraph Company. 


WritinG on the spreading and destructive rolling of 
rails under the increasing weights of locomotive engines, an Amer- 
ican author says :—‘‘ It will probably be found that the area of wheel 
contact bears little relation to the weight of the rails, that the tires 
are not uniformly in good form, that a// rails do not present the 
same form of surface, nor does the same rail at different periods. 
If a driver 60in. diameter secures contact 0°84in. along the rail 
there must be an elastic yielding of 0:0012in. at the centre of the 
bearing. Such a contact may be equivalent to % x 0°84 = 0°56in. 
by a width varying from say }in. to ljin. Hence the effective 
area of contact may vary from 0°28in. to 0°84in., producing with 
17,0001b. upon a driver, over 60,0001b, maximum pressure per 
square inch. This being much beyond the elastic limit of ordinary 
steel, it easily accounts for the lip so often seen on the heads of the 
rails, A simple calculation will also show that a 33in. wheel carry- 
ing 93501b. will produce the same maximum pressure and a like 
destructive effect as the 60in. wheel with a larger load above stated. 
A chilled wheel, being less elastic, would be even more destructive.” 


Ir is well known probably that Michigan is one of the 
States possessing a coupler law. ‘Under the Act of 1885 railroads were 
— to put some form of automatic coupler on all new cars 
and on cars sent in for repairs, and the Commissioner selected seven 
couplers as fulfilling the requirements for safety. By anamendment 
passed in 1887, the railroads are allowed to use any coupler which 
comes up tothe standard fixed by theA ct of 1885 and whichis approved 
by the Commissioner. Up to the present year the Commissioner 
had not made a point of helping the M. C. B. type, and in fact had 
declined to —— the Janney. Within the last four month 
however, he has approved both the Janney and the Dowling, an 
we may suppose that any coupler of the M. C. B. type will be 
approved as well. Of the seven couplers recommended in 1886 but 





‘NOTES AND MEMORANDA. 


THE rainfall in 1887 at Greenwich was 19°9in., being 
4‘8in. below the average of the preceding forty-six years, 


C. L. Wrzer, experimenting on various amalgams and 
alloys of tin, bismuth, lead, and cadmium, has found that many of 
them have a higher conductivity than that of each of their con- 
stituents. 


Durixe the year 1887 the Osler’s anemometer at 
Greenwich showed an excess of about 17 revolutions of the vane in the 
positive direction N., E., 8., W., N., excluding the turnings which 
were evidently accidental. 


Tue rate of filtration by the London water companies 
varies from 1°33 gallons to 2°25 gallons per square foot of surface 
of filter per hour. The West Middlessex Company has the largest 
area of filter per million gallons of daily supply. 


Iv the year 1887 the average daily number of chrono- 
meters being regularly rated in the Greenwich Observatory was 
224, the total ber of chr ters received was 717, the total 
number issued was 642, and the number sent for repair was 315. 


From the report of Mr. A. de C. Scott, water examiner 
under the Metropolis Water Act of 1871, it appears that the aver- 
age daily supply of water taken from the Thames during April was 
77,35, 367 gallons, or slightly over 50 per cent. of the whole of the 
water supplied to London. 


Tue Union Steamehip Company’s Royal Mail steamer 
Athenian, Captain W. Bainbridge, with homeward Cape of Good 
Hope and Natal mails, arrived at Plymouth a few days ago, having 
made the fastest passage on record—17 days 9 hours 10 minutes, 
including 5 hours 5 minutes detentions. 


THE production of Bessemer steel ingots in the United 
States last year, including that by the Clapp-Griffiths process, was 
3,288,357 net tons, or 2,936,033 gross tons, an increase of 746,864 
net tons over the previous year and nearly double the tonnage of 
1885. The English production of B ingots last year was 
2,064,403 gross tons, an increase of 493,383 tons over the previous 
year. Over seven-eighths of America’s total steel production last 
year was made by the Bessemer process, for which there are now 
forty-three completed works with eighty-nine converters, being an 
increase of eleven, 


At a recent meeting of the Royal Society a paper was 
read on ‘The Magnetic Qualities of Nickel,” by Professor J. A. 
Ewing, F.R.S.,and Mr.G. C. Gowan. The resultsof the experiments 
confirm and extend Sir William Thomson's observation that longi- 
tudinal pull diminishes magnetism in nickel. This diminution is 
— great; it occurs with respect to the induced magnetism 
under both large and small] magnetic forces, and also with respect 
to residual magnetism. ‘The effects of stress are much Jess com- 
plex than in iron, and cyclic variations of stress are attended by 
much less hysteresis, 


A CONTEMPORARY says :—“ The finest grades of razors 
are so delicate that even the famous Damascus blades cannot equal 
them in texture. It is not generally known that the grain of a 
Swedish razor is so sensitive that its general direction is changed 
after a short service. When you buy a fine razor the grain runs 
from the upper end of the outer point ina diagonal direction 
toward the handle. Constant stropping will twist the steel until 
the grain appears to set straight up and down. Subsequent use 
will drag the grain outward from the edge, so that after steady 
use for several months the fibre of the steel occupies a position 
exactly the reverse of that which appeared on the day of pur- 
chase. The process also affects the temper of the blade, and 
when the grain sets from the lower outer end toward the back you 
bave a tool which cannot be kept in condition by the most con- 
scientious barber. But here’s another freak of nature. Leave the 
razor alone for a month, and when you take it up you will find 
the grain has resumed its first position. This operation can be 
repeated until the steel is worn through to the back.” 


ATTENTION is being directed to the use of magnesia as a 
cement. The need of finding some use for the refuse magnesia 
salts, arising as bye-products in the manufacture of potash at Stass- 
furt has caused the subject again toattract attention. The question 
is of all the more importance in that the other compounds, the 
chlorides combined with the magnesia at Stassfurt, are valuable 
for the production of bleaching powder and hydrochloric acid. 
When Sorel pointed out, in 1867, that a cement could be produced 
by mixing chloride of magnesium and magnesia, it was hoped that 

ood results would ensue. The composition of this cement was 
ased upon much the same a as the white stopping used 
by dentists, made of zinc oxide and chloride of zinc. This cement 
of Sorel, in spite of many attempts to use it, proved a failure in 
q of atendency, often noticed also in calcareous cements, 
to swell and blow, owing to deferred hydration. Dr. Grundmann, 
of Hirschberg, has recently invented a new method of treating the 
magnesia, for whereas formerly the material was merely calcined 
and made up with water, he now carefully slakes the calcined 
magnesia, and subsequently exposes the compound or casting to 
the action of carbonic acid gas, much in the same way that builders 
have been in the habit of drying and hardening plastered rooms 
by confining the air and burning coke in them, so as to liberate 
carbonic acid gas. The natural carbonate of magnesia, known as 
magnesite, is a mineral of great hardness and density, and the 
similar substance obtained by the above treatment resembles 
magnesite in its hardness and in its capacity for taking a good 
polish, Grundmann also employs the magnesia as a cementing 
agent for various materials, for instance, by the use of marble dust 
an artificial dolomite is obtained. The magnesia can also be 
improved by adding to it soluble silicates of the nature of water 
glass, and it can be used as a stucco for building purposes. 


In an article on carbon electrodes for secondary cells, 
in the Electrical World, Mr. A. V. Meserole says:—‘‘Carbon has 
n idered an ideal substance for secondary battery electrodes 

















one was of the vertical plane type. erefore it is not supposable 
that this typecan have made much progressinthe State. Among the 
couplers approved in 1886 was the Marks, which was also recom- 
mended by the M. C. B. committee in that year for further trial, 
and isstill authorised for use in Michigan. We, the Railroad Gazette, 
learn that the Flint and Pere Marquette Railway Company has offi- 
cially adopted this coupler, and now has 3000 cars equipped with it. 


Tue Trans-Caspian Railway from Mikhailovsk, on the 
Caspian Sea, to Samarcand, a distance of about nine hundred miles, 
was formally opened on ——- the 27th ult., the anniversary of 
the coronation of the Emperor Alexander III. The first train which 
has passed over the whole line, and which brought General Annen- 
koff and his colleagues, deputations of learned societies, representa- 
tives of the press, and a number of foreigners of distinction, in- 
vited special y to share in the inauguration of the new railway, 
arrived at the appointed time, notwithstanding the floods between 
Kizil Arvat and Askabad and a considerable rising of the water of 
the Amu Daria, which threatened at one time to cause some 
delay. Here the arrival of the train was awaited by General 
Rosenbach, Governor of the Turkestan territory, the Embassy 
from the Ameer of Bokhara, the local authorities, and a mass of 
people, Russians and natives, Amid the thunder of cannon the 
train stopped close to the famous Tomb of Tamerlane, where the 
company alighted. Luncheon was served at the official residence 
of General Rosenbach, who proposed the health of the Czar, the 
toast evoking most enthusiastic cheers, Senator Semenoff, Presi- 
dent of the Sg Geographical Society, delivered an address, in 
which he dwelt ee the eminent services of General Annenkoff, 
who had so indefatigably laboured for the completion of the great 
railway which had that day been opened. 





on account of its constant conductivity and indestructible nature. 
Common battery carbon is not at all suitable for this purpose, pro- 
bably on account of the foreign matter usually combined with it. 
Electrodes composed of mineral or gas carbon will not absorb or 
retain enough electrical energy to be of any practical use in a 
secondary battery. There is always some local action, and when a 
charging current is passed through the cell large quantities of 
poe ig nt hydrogen gas are set free. A very fair second: 
cell, however, may be made with carbon as an active absorbent, by 
using certain vegetable carbonised substances, such as bamboo, 
boxwood, and the like, which form good conductive carbon. This 
may be pulverised and mixed with variable — of hite, 
and pressed into porous pots or e material should be 
worked into a paste with acidulated water, and then compressed 
within the porous retaining envelope along with a number of con- 
ducting plates or rods composed of an alloy of lead and antimony, 
amalgamated with mercury. The usual grid also may be filled in 
with this plastic material, and then closely wra with asbestos 
tape or cloth to prevent washing out. e ade ition of oxide of 
lead to the mass forming one electrode will incresse the capacity 
of the element, and so would the addition of oxides of various other 
electro-negative and electro-positive metals to the respective 
ee, poles. The addition of any quantity of metal or oxide 
would, of course, introduce objections which the use of carbon alone 
is intended to avoid. The use of a pure carbon grid containing a 
ages carbon active absorbent would be preferable in many respects. 
t would have a constant conductivity, would be practically inde- 
structible, and would permit the use of any desired ——- 
ca may be the key to future improvements in secondary 
atteries,” 





MISCELLANEA. 


Tue Geologists’ Association will to-morrow make an 
excursion to Laindon Hills, Essex, in conjunction with the Essex 
Field Club, The directors are Mr. W. Whitaker, F.R.S., and 
Mr. W. Crouch, F.Z.8. Leave Fenchurch-street station by the 
2.15 train for Laindon station, travelling by the new line from 
Barking to Southend—7i4 Upminster and Laindon Hill—which 
will be opened throughout on June Ist. 


THE my and boilers of the torpedo boat Spanker, 
now being built for the Navy, are to develope 4500-horse power, 
and to weigh but 150 tons with boilers full. A very high speed is 
adopted. Higher speeds, as well as higher pressures, are being 
perforce adopted in the Navy. The engines of the Medea are 
designed to run at 140 revolutions. The stroke is 3ft. 3in. This 
gives a piston speed of 910ft. per minute. 


Tue Staten Island ferry steamer, the Erastus Wiman, 
which was recently launched from the works of the Columbian Iron 
Works in Baltimore, is built of steel, and is one of the largest 
craft of the kind ever constructed. Her lengtb is nearly ft., 
and accommodation is provided for 3000 passengers. The 
machinery is aJl in the hull, and there is no walking beam to 
obstruct the full sweep of the saloon and hurricane deck. The 
— is guaranteed to be 20 miles an hour, and the cost is 185,000 

ols, 


Tue Cunard Royal mail steamer Etruria arrived at New 
York at nine a.m., on the 2nd inst. She averaged 19°54 knots 
throughout the entire voyage from Roche’s Point to Sandy Hook 
Bar, which was performed in five days twenty-one hours twenty 
minutes apparent time, or six days, one hour, forty-seven minutes 
corrected time, being the fastest passage, as well as the fastest 
ocean steaming, on record. Her daily runs were as follows:— 
To Monday, noon, 455 knots; Tuesday, 458; Wednesday, 496 ; 
Thursday, 485; Friday, 503; Saturday, 457. 


WE have received from Messrs. Bemrose and Sons, 
Derby, some printed specimens of their ‘‘ Black Line” process of 
copying achitectural and mechanical drawings. The copies are 
produced from an original tracing on their ‘‘ Perfection” brand 
sensitised papers, which are used instead of those that give white 
lines on a blue ground, or blue lines on a white ground. Specimens 
of the sensitised paper for the white on blue process of photo- 
printing or tracing, as it is often called, have also been sent us. All 
are very clear, and the paper of high quality. 


OrriciAL trials of a new form of log have recently been 
made on board some of the French torpedo boats. The log is made 
of bronze of cylindro-conical form, and weighs about 55lb. It is 
provided with a hollow tube running down its centre, which is con- 
nected by a canvas-covered india-rubber tube to a pressure gauge 
on board. When the ship is under way the flow of the water past 
the log establishes a partial vacuum in the tube, and causes the 
pointer of the pressure gauge to move over its dial, which is gradu- 
ated to give the speed of the vessel from 4 up to 25 knots. 


THE next seating at the Geologists’ Association will be 
held in the Botanical Theatre, at University College, Gower-street, 
W.C., at 8 p.m., on Friday, July 6th, 1888, when the following 
papers will be read:—(1) ‘‘On the Rhetics and Lias of Glamorgan- 
shire””—with reference to the Long Excursion—by Mr. H. B. 
Woodward, F.G.8., of H.M. Geological Survey. (2) ‘‘On the 
Geology of the Forest of Dean”—with reference to the Long 
Excursion—by Mr. E. Wethered, F.G.S., F.C.S. (3) ‘‘On the 
Clays of Bedfordshire ”—with reference to the Bedford Excursion 
—by Mr. A. C. G. Cameron, of H.M. Geological Survey. 


On the Ist inst., Mr. S. H. Terry, Local Government 
Inspector, attended at the Town Hall, Middlesbrough, to hear 
evidence respecting an application which had been made by the 
Middlesbrough Corporation for sanction to borrow £5000 for the 
purpose of providing a ferryboat. The inquiry was merely formal, 
there being no opposition. The inspector afterwards visited the 
yard of Messrs. Raylton Dixon and Co., and saw the boat in eourse 
of construction. The vessel is of the following dimensions:—99ft. 
6in. by 30ft. 3in. by 6ft. 9in. Draught of water, 2ft. 10in. She 
will have Board of Trade certificate for 685 passengers, and will be 
divided by four bulkheads into five compartments. She will be 

ropelled by independent side lever paddle engines of 50 nominal 
orse-power. 


AN examination will be held at Cavendish College, 
Cambridge, on Tuesday, July 24th, and following days, according 
to the results of which it is intended to award eight scholarships of 
£30 a-year, provided that candidates of sufficient merit present 
themselves, Candidates must be under eighteen years of age on 
October Ist, 1888, and may offer for examination one or more of 
the following subjects :—Classics, mathematics, natural science, 
modern languages. The scholars elected will be required to come 
into residence at Cavendish College in October, 1888, and commence 
study for a tripos or the engineering course. Medical students 
may conveniently combine their medical work with the course for 
the natural science tripos. It is also intended to offerin June, 
1889, three scholarships of £30 to be competed for by students of 
the College whe will then have resided not longer than one year. 
The College fee for board, lodging, and tuition is £25 for each of 
the three University terms, and £15 for residence—optional—in 
the long vacation. For further information apply to the Bursar 
Cavendish College, Cambridge. 


In a paper read before the convention of the American 
Waterworks at Cleveland, 0., in April last, on ‘‘ Practical Results 
of Mechanical Filtration,” by W. g. Richards, the filter plant at 
the Atlanta Waterworks was described :—It consists of twelve 
Hyatt filters 10ft. in diameter, 13ft. high. The filtersare cylindrical, 
and are placed on end in two rows, the main supply pipe passing 
between them, the centre of the pipe being Sin. below the centre 
of the filters, or about 5ft. above the pavemeut of the filter-room. 
The filters are divided into two compartments or sections; the 
lower section is the filter proper, the upper section being used for 
the purpose of washing the filtering material, which is sand and 
coke, in the proportion of about three parts sand to one part coke. 
The sand used is of a good sharp quartz, [and the coke is the 
ordinary coke that is taken from the smoke-box of a locomotive, 
and through a sieve of about jin. mesh. The depth of 
the filter-bed is kept at about 5ft. e material of which the 
filters are constructed is ordinary boiler plate, the lower section 
frin. thick, and the upper section ,,in. thick. The heads, or, 
more properly speaking, the bottom and the partition in which the 
valves between the upper and lower sections are placed are gin. 
thick. The water flows from the impounding reservoir, through 
the filters, toa clear water-basin, by gravity; the surface of the 
water in the reservoir being 19ft. above the top of the sand and 
coke in the filters. Within 20ft. of the filters is situated the 
clear-water basin, into which the water from the filters. 
The average height of the surface of the water in this reservoir is 
on a level with the bottom of the filters. The capacity is three 
million gallons in twenty-four hours. The cost of twelve filters, 
including the house over them, was 56,200 dols.; filters and clear- 
water basin was 55,000 dols.; house over filters, 1200 dols. We are 
now filtering an average of about two million gallons per day, at a 
cost of 8 dols. for alum and 2°50 dols. for labour. The quantity of 
alum required is contingent upon the quality of the water, and as 
the water contains more mud during the season of heavy rains, we 
have used perhaps the maximum, as the filters have only been in 
use since last November. He did not anticipate that the average 
for a year will be as much as the filter company allows, which 
is one pace to the gallon. There is but a small —— of 
= sand ani coke in washing, and of this he had made no 
estimate, 
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TRUNK AIR PUMP ENGINES, HMS. HECTOR, 


MESSRS. NAPIER AND SONS, GLASGOW, ENGINEERS. 


(For description see paye 460.) 
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THE 


“TORRENT” 


FILTER. 


THE PULSOMETER ENGINEERING COMPANY, LONDON, ENGINEERS. 








THE TORRENT FILTER. 


Tue above engraving illustrates a form of filter made by the 
Pulsometer Engineering Company, more especially for dealing 
with large quantities of water for manufacturing purposes. 
The constructors have for some time made the “Thames” 
filter, which is largely employed for filtering very impure water 


Tou Si Waly 


| the water, from five asa minimum to, perhaps, thirty or forty 
|asa maximum. The filter should, however, be cleaned every 


ten hours, as, even if this is not necessary, the material will be 
kept in a better state of efficiency. 

In cleaning the filter, the ordinary supply and outlet cocks 
are closed, and the inlet pipe for the cleaning water is opened. 
The outlet pipe for the mud which has to be washed away from 


for baths, boilers, and for various manufacturing purposes, by | above the filtering medium is then opened. The cleaning water 
| from below, which need not in most cases be clean water, now 


means of sponges used in a peculiar manner, as described some 
time ago in our pages. 
places, and of very varied kinds of impurity, has led to the con- 
struction of the filters we now illustrate, in which granular 


Experience with the water of many | 
| pipe for the mud, 


filtering material is used, and is from time to time rapidly | 


cleaned by air, which is blown through the mass of filtering 
aaterial from below. 

The filtering vessel, or body of the filter, is of wrought iron, and 
contains a layer of charcoal and other granular material resting on 
a perforated bottom covered with wire gauze, and of a thickness 
varied according to the kind of water to be filtered. Under 
this is a distributing arrangement, affording passage for in- 
numerable small jets of air, supplied by a pump or blower to 
all parts of the bottom, lower still the real bottom of the tank. 
The inlet for the dirty water is above the filtering material, the 
outlet for the clean water at the bottom of the apparatus. An 
outlet is provided at the upper part of the apparatus for the 
rapid exit of all the accumulated dirt during the process of 
cleaning. The filters are usually made close topped, but access 
is given to all needful parts by man-holes. The working of the 
filter goes on without diminution of quantity or deterioration 
of quality for a number of hours varying with the character of 


rushes up and fills the filter and passes out through the outlet 
This is the old simple reverse current, and 
it has little effect in washing away adherent impurities. But 
as soon as the cock fur admission of the high-pressure air is 
opened, the whole of the filtering material and contained 
impurities are set in violent agitation, and the particles of dirt 


| are thoroughly loosened by the friction of the materials and the 


air and water, without damage to the grain of the filtering 
material. Through the mud outlet passes a stream containing 
all the matter deposited during the last ten hours, which becomes 


| gradually clearer as the air and water do their work, until after 


the lapse of a few minutes the effluent has the same tinge as 
the original sample of water which was to be filtered. The 
operation is complete ; the filtering material settles down into 
its old position in less than thirty seconds, An installation of 
these filters for a foreign waterworks, filtering 20,000 gallons of 
river water per hour, occupied a space in plan of 7ft. 6in. by 
37ft. For an ordinary sand filter-bed for this quantity of 
water the space occupied would be, if on the same scale as those 
of the London companies, more than double this for drinking 
water. 





ROBERTS-HORSEFIELD AND PORTER'S HYDRAULIC MINING PRESS. 


Fig. 2 
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COAL-GETTING BY HYDRAULIC PRESS. 


For several months experiments have been conducted at 
Kiveton Park Collieries, near Sheffield, to test the practicability 
of bringing down the coal by means of hydraulic machinery. 
Messrs, Mallet, Porter, and Dowd, of the North London Engi- 
neering Works, Caledonian-road, are the makers of the Roberts- 
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Horsefield and Porter’s patent{hydraulic mining press, this being 
the appliance with which the experiments have been made. On 
the 5th inst. theinvention was shown in operation at Kiveton Park 
Colliery to a number of representatives of the press and others. 
The Barnsley bed is worked at this colliery at a depth of 400 
yards, and another shaft is being sunk to the Parkgate seam, 
some 250 yards deeper. Under the mines regulations now in 





force, all blasting must be done at night, when the men are out 
of the pit. If coa) can be got at without blasting or explosions 
of any kind, it follows that the work can be carried on by day 
and night. With the Horsfield appliances the coal is holed, as 
usual, with a drill, the press—of which a detailed description 
follows—is inserted at the roof of the coal to the back of the 
bore hole, and connected by copper tubing to a small hydraulic 
pump which forces the water into it. In the press are fitted a 
series of rams acting on a longitudinal segment or plate. When 
the water is applied the rams immediately begin to expand, 
and the coal falls gently forward. This we saw success- 
fully done in No. 6 stall. A mass of coal, 4ft. 6in. thick, 
had been “holed.” In about four minutes from the application 
of the press the rock-like face emitted a low, rumbling sound, 
followed by crackling, and what the underground workers call 
“colliers’ music.” The solid wall literally came forward, with 
very little noise aud singularly free from dust, considering the 
mass dislodged. On the results being measured, the quantity 
brought down was found to be 4ft. 6in. in depth, 4ft. 6in. in 
width, and 33ft. in length. This is equal to rather over 24 tons, 
and practical coal-getters will appreciate this statement of work 
done. We talked with theaminers who have been working the 
machine, and they were unanimous iu its praise. Mr. Soar, the 
under-manager, informed us that all the private experiments 
conducted in the pit had been uniformly successful. The 
average quantity brought down during the private trials has been 
10 to 12 tons each “shot.” No doubt further trials will be 
conducted in the fiery pits of Barnsley, where such an inven- 
tion would be of more service than at Kiveton Park, which is 
considered exceptionally free from danger. There seems no 
reason to apprehend any failure on the part of the press in sub- 
sequent experiments. The face of coal it operated upon at 
Kiveton was very hard, and therefure afforded satisfactory test. 
If further trials are equally satisfactory, the Horsfield inven- 
tion seems to solve the problem of coal-getting without explo- 
sives. The promoters claim for it absolute safety in using, that 
it makes no slack, bringing the coal down in bulk—this was 
particularly evident on the 5th inst.—that it is 50 per cent. 
cheaper in working, that the coal is broken down from the back 
of the hole, and that there is neither dust nor fumes, while 
watering is unnecessary. 

The following are the details of the press, Figs. 1 and 2:—Aisa 
castateel bar containing a number of circular cavities, in which are 
placed rams of steel. These rams are fitted in the circular holes 
of the bar so as to act freely ; on the top of each ram is placed a 
cup-leather d, which is fixed to the rams by means of a screw 
and a metal washer, which latter nearly covers their surface, 
leaving only a small margin accessible to the influence of the 
water. Over the head of the screw fastening the cup leather to 
the ram is drilled a small hole which opens into the waterway k, 
and by which the water has access to the top of the rams c. The 
first and last ram in this press has a groove in its outer side 
which runs nearly up to the cup leather. In this groove fits the 
prominent part of the little plate u, which is fixed to the body 
of the press by means of a strong steel screw. By this arrange- 
ment the rams are prevented from falling out when they 
are forced down. The press, however, is generally used with 
the rams moving upwards. On the bottom of the foremost and 
last ram is fixed, by means of screws I, the barR. The clearance 
hole in this bar is a little larger than the head of the screw to 
permit the latter to have play room. The bar R is made of the 
same metal as the press. It is crescent-shaped, with a thickness 
of }in. at the bottom, and a height of ljin. It fits exactly round 
the lower part of the press, as shown in Fig. 2. The object of 
this bar is to secure an equal pressure to the rams when 
working against a solid surface. The waterway—Figs. 1 and 
2—has a diameter of jin., and is in a straight line, except at 
the entrance, where it is slightly inclined. The further 
end of this waterway is closed by a steel screw, which 
has a hexagon head. By taking out this screw the water- 
way can easily be cleaned. The straight waterway enables 
a simultaneous action to be obtained. To prevent the rams 
being over-strained after they have accomplished their work, 
provision is made by means of escape holes E, Fig. 2, in the walls 
of the cavities on which the rams are placed. To the entrance 
hole G of the press a hydraulic steel tube B, 2ft. 9in. long and 
of lin. diameter, is screwed. To this steel tube is fixed a 
copper tube }in. in diameter and of jin. bore. This 
tube may be from 10ft. to 14ft. long, as required, and is 
fixed with the remaining free end to the force pump. Any 
hydraulic pressure pump may be employed ; the one we saw 
used was a Tangyes’ portable, weighing 42]lb. The copper tube, 
spirally bent, is used to secure sufficient elasticity to tollow the 
movements of the press during the process of forcing down the 
coal. At the distance the pump is placed—about 10ft. from the 
coal to be operated on—there is no danger to the workmen in 
attendance. The press weighs only 401b., has a diameter of 
3in., and a length of 22in. Of course, the makers do not restrict 
themselves to these measurements and weights. The presses 
may be made smaller or larger for special purposes, and the 
pressure can be increased to suit any case. By this press the 
coal is not crushed or broken, but shifted down gently, as shown 
in Figs. 3, and can be removed in large blocks. When the 
operation is accomplished, the press rests on the top of the coal 
as shown, the spiral copper tube preventing it from 
falling or getting damaged. The rams and the water passage 
K, escape holes E, &c., are constructed exactly as explained in 
Figs. 1 and 2, with the simple exception that the water way is 
straight throughout, without having an incline at the entrance. 








ENGINEERING Society, University COLLEGE, BristoL.—The 
members of this Society spent a day on the new dredger which has 
been constructed by Messrs. Simons and Co., of Renfrew, to the 
plans of Mr, Girdlestone, the engineer of the Bristol Docks. The 
dredger is 225ft. long and 45ft. broad, and draws 14ft. 6in. when 
fully laden. The hull and boilers are constructed of best boiler 
ae steel. The dredging is performed in the usual way by 

uckets, having a capacity of one ton. These revolve round 
tumblers, which are worked by the same engines which propel the 
vessel when she is under way. Tke buckets combined deliver 
17 to 19 tons per minute. The hopper capacity is from 1000 to 
1200 tons, mainly depending on the nature of the dredgings. 
When the vessel is fully laden, the bucket ladder is raised by a 
crane at the stern. The vessel then steams out to sea at a speed 
between nine and ten knots. The propulsion is effected ty two 
triple-expansion engines of 1600 indicated horse-power. Each of 
the engines works a screw fore and aft. Thus there are four 
screws altogether, each having a diameter of 8ft. 2in. The process 
of discharging the spoil is very speedy. The vessel may be going 
along at nine knots, when, on a given signal, the engines slow 
down, and the whole 1000 tons of spoil are discharged in the space 
of a minute. The doors can be drawn up and the dredger steam- 
ing back again at full speed in eight minutes from the first signal. 
The four screws enable her to travel ahead or astern with equal 
facility, and to turn in her own length when needed. Thus, while 
all large craft are obliged to make use of tugs to navigate the ver 
sinuous course of the Avon, the dredger is independent of all 
extraneous aid. 











464 


THE ENGINEER. 


JUNE 8, 1888, 








STAGING FOR BRIDGE ERECTION. 





Wiru the engravings on page 466 we complete the illustration 
of a form of iron staging of which we gave some engravings in 
our last impression. This staging has been used with great 
advautage in India for the erection of iron girder bridges on 
the Southern Mahratta Railway and on the Sind-Pishin lines at 
the north-west frontier. 

This staging consists of a series of lightly constructed braced 
piers, of which the outside dimensions are 19/t. 6in. transverse 
to the bridge, and 10ft. parallel to it, placed at about 20ft. 
apart, and carrying—see Figs. 1,2—ten ranges of trough-shaped 
rivetted girders, which were in fact the longitudinal rail bearers 
of the bridges not erected at the time, and which were very 
conveniently sent out from England in lengths of 30ft. The 
piers are divided into a number of panels of equal height, each 
formed of six wrought iron tubes 5in. outside diameter, with 
faced and bored ends, and connected to the tier uf tubes above 
and below by malleable cast iron couplings with spigot ends, 
which are turned on the outside and faced on the shoulder 
which receives the end of the tube. The couplings are hollow, 
as shown by Figs. 10,11,12, and are provided with two and 
three small spigots also turned and with bearing shoulder faced 
to receive the ends of horizontal tubes 2}in. outside diameter, 
which connect each opposite pairs of couplings, and form the 
strut members of bracing in the horizontal and vertical planes. 
The horizontal bracing is completed by two pairs of diagonal 
round bars lin. diameter, with screwed ends and nuts, which 
bear upon seatings cast on the couplings, through which the 
round bars pass. In the same way the vertical bracing is 
completed by round bars with substantial forged eyes, which 
connect to the couplings by turned bolts 1,%in. diameter 
through drilled holes, and meet at the centre of every panel in a 
strong forged junction ring, the barshaving enlarged screwed ends. 
The 5in. tubes are ;yin. thick, increased at the ends to allow the 
thickness to remain undiminished after turning, and each end 
isstrengthened by a ring 2in. x fin. shrunk on to prevent splitting 
of the tube; the small tubes 2$in. diameter are jin. thick. The 
base of each pier is formed by two pairs of rolled iron girders 
12in. x 5in. x 5in. at 40 Ib. per foot run, and 29ft. 6in. long, 
coupled together by jin. bolts and cast iron distance pieces, 
and three rolled iron girders 10in. x 5in, x Sin. at 30 b. per 
foot, which connect the former girders at the feet of the 5in. 
tubes. Bearing plates jin. thick are rivetted on the top of the 
coupled girders—see Figs, 13, 14, 15—and to them are bolted 
malleable cast iron bases with turned spigot to receive the ends 
of the lower tier of tubes and with drilled holes for the turned 
bolts fixing the diagonal bracing. A similar but lighter frame 
of rolled iron girders is carried at the top of the pier, formed of 
two girders 10in. x 5in. x 5in., and three girders 8in. x 4in. 
x 4in. at 221b. per foot; bearing plates gin. thick are rivetted 
to the under side of the former, and malleable cast iron caps 
are bolted to them similar to those above mentioned, but 
with smaller spread of flange. All similar parts are so arranged 
as to be absolutely interchangeable in any one pier and between 
one pier and another; special gauges were made for both the 
large and small tubes and spigots in order to insure accuracy 
of fit, the difference allowed in the diameter of tube and spigot 
being ;;in. The centre to centre dimensions of the pier on 
plan are 19ft. and 9ft. 6in., and the height of each panel is 
12ft. between centre lines of the tube struts, the length of 
each 5in. tube being 11ft. 2in., and the length of each 2in. 
tube strut 9ft. Each pier has five panels 12ft. high pro- 
vided, and in addition a similar 9ft. and 6ft. panel is provided, so 
that a total height of nearly 80ft. above the ground level may 
be attained, and by leaving out one or more of the 12ft. or 
shorter panels a very considerable amount of variation in height 
is possible. 7 

A foundation for these piers is formed by roughly levelling 
the ground and laying two or more tiers of sleepers transversely 
and longitudinally under the main girders of the lower frame, 
as indicated in Figs. 1, 2, the total load carried by any one pier 
being thus easily distributed over as large an area as is 
rendered necessary by the nature of the ground. The outer 
pairs of longitudinal bearers on each side of the pier, shown 
in section in Fig. 2, are for the purpose of carrying the 
longitudinal wood sleepers and rails under the goliath crane 
shown in the illustration on page 451; the two inner pairs of 
longitudinal bearers carry the girders in process of erection, 
the lower booms resting upon wood blockings wedged up to 
the proper levels ; the innermost pair of longitudinals carry 
sleepers and rails, forming a service tramway for trollies 
bringing up the parts of the bridge, and also for the working 
portion of a hydraulic rivetter, the accumulator being left 
behind on the last completed span and connection made by 
flexible pipes. 

In the year 1883 a contract for the erection of a large number 
of iron bridges on the Southern Mahratta Railway was taken 
by the late Mr. Arthur Sulivan, A.M.LC.E., who had entered 
the Public Works Department of India from Cooper's Hill in 
1876, and in 1881 left the Department in order to carry 
out contracts on railway and other public works. It was of 
the greatest importance that the bridges should be erected 
before the commencement of the rainy season of that year. It 
was impossible to procure and transport timber in sufficient 
quantity to form staging such as was required for the erec- 
tion of girders of 100ft. and 150ft. span at heights above 
ground level varying from 40ft. to 65ft. The idea then occurred 
to Mr. Sulivan of using a form of iron staging to be made of a 
number of light and easily manageable parts, which could be 
quickly put together and taken apart, and should have a large 
range of variation in height. These conditions are all fulfilled by 
the staging described above, and by meansof it forty-one triangular 
girder spans of 150ft. and twenty similar spans of 100ft. were 
erectedand completely rivetted up in the very short time of sixand 
a-half months, all connections of crossgirders, rail bearersand plat- 
form bracing having to be rivetted. The total weight of ironwork 
erected in that time was 6300 tons, the average amount of 
completed work being over 30 tons per day. No hitch or 
accident occurred during the progress of the work, and the ease 
with which the staging could be handled is shown by the fact 
that the staging for a 150ft. span at 50ft. above the ground was 
on one occasion put up in one day, and was taken down in less 
than a day after the span was completed. Even at the greatest 
height at which it was used, about 70ft. above the ground, no 
perceptible vibration was found to occur under the heaviest 
gales. 

In January, 1885, Mr. Sulivan commenced the erection of 
bridges on the Sind-Pishin line, then being constructed under 
the direction of General Browne. He employed the same 
staging for this purpose, but the whole was carried away by a 
heavy flood of unprecedented magnitude, which brought down 
with it against the staging several thousands of timber sleepers. 
New staging was immediately ordered by Mr. Sulivan, who, 
however, unfortunately died from fever while on his way 





home from India in June of 1885, when the work on the line 
was temporarily closed by order of the Government owing to 
an outbreak of cholera. The order was confirmed, however, by 
General Browne, and the staging was largely employed in the 
erection of the bridges on the line, it being in one case carried up 
to a height of over 100ft. above the ground level. 

The staging was designed for and in conjunction with Mr. 
Sulivan by Mr. F, T. Reade and Mr. H. Reilly, A.MM.LC.E., 
and was manufactured in the first instance and when subse- 
quently renewed, by Messrs. James Russell and Co., of Wednes- 
bury. 








THE NEW SOUTHAMPTON WATERWORKS. 





Tue new waterworks in connection with the Southampton 
water supply were inaugurated on Wednesday, in the presence 
of a numerous company, by the Mayor of the town, the actual 
ceremony consisting in the starting of the pumping engines, his 
worship acting as engineer, followed by a formal inspection of 
the purifying apparatus and an official declaration that the 
works were open. 

The history of the water supply of Southampton goes back as 
far as 1290, when a grant was made to the Friars Minor, enabling 
them to take water from a certain spring. In 1310 the Friars 
granted the use of the water to the town. The ruins of the 
old conduit head and water-house belonging to this period are 
still in existence, and photographs were shown at the water- 
works on Wednesday. In 1747 an Act of Parliament was 
obtained under which reservoirs were constructed for collecting 
surface water on Southampton Common. The wooden pipes used 
for conveying the water to the town are still occasionally met with 
when excavations are being made. In 1838 a deep well and 
boring on the Common was commenced, and the work was 
carried on intermittently until 1883, when it was abandoned at 
a depth of 1317ft., having involved an expenditure of about 
£20,000, and failed to yield the supply required. The chalk 
formation at this point is capped by a considerable thickness of 
tertiary beds. In 1851 works were set on foot for obtaining 
water from the river Itchen, which rises in and traverses for its 
greater length the chalk formation of South Hampshire. The 
water from this source was not only hard, especially in times of 
drought, but in flood times it was turbid and much contami- 
nated by vegetable matter and animal excreta from the 
adjacent land. The stream is well known to anglers, and 
undoubtedly contains the proper nutriment for producing fine 
fish, but a walk along its banks will speedily furnish indications 
of the unsuitability of its water for drinking purposes, Filtration 
was tried at one time, but failed, and a later proposal to con- 
struct filter beds of a modern type was rejected as uncertain of 
good results. It will be seen, therefore, that the water supply 
of Southampton, which now contains a population of 64,000, 
can hardly be said to have been satisfactory, and evidence of this 
might have been found in the somewhat high death-rate which 
at one time marked the returns from this town. 

The works which have just been inaugurated have been con- 
structed under the powers of an Act of Parliament passed in 
1885, and there is every reason to hope that they will be the 
means of securing to the town for many years to come a suffi- 
cient supply of water of unimpeachable quality, a boon which 
Southampton has certainly never yet enjoyed. They are 
situated in the parish of Otterbourne, about seven miles from 
Southampton, close to the railway connecting that town with 
Winchester, and occupy in all about thirteen acres of ground. 
The exact site of the boring was naturally a question of much 
anxious consideration ; but eventually the waterworks’ engineer, 
Mr. William Matthews, C.E., F.G.S., under whose superintend- 
ence the works have been carried out, chose a spot about a 
hundred yards from the outcrop of the chalk which gradually 
rises and forms a series of swelling downs. Two wells were 
sunk, each being of 6ft. diameter, connected together by a head- 
ing, to a depth of 100ft., though water was actually found when 
the boring had advanced 14ft. only. This work was executed 
by Messrs. Legrand and Sutcliff. At the upper end they emerge 
into a large rectangular chamber, in which is situated the pump 
work. The borings, which are wholly in the chalk formation, 
are lined with perforated steel tubes. It is estimated that they 
will yield 1,000,000 gallons per day of twenty-four hours. 

The pumping machinery, which was constructed by Messrs. 
Simpeon, comprises an independent pair of compound rotative 
beam engines, of the Woolf receiver type, each driving from the 
outer ends of the beams a high and low lift pump, the purpose 
of which will be presently explained. The cylinders are 
respectively 28}in. and 38}in. diameter, with strokes of 4ft. 9in. 
and 7ft. The distribution of steam in the high-pressure cylinders 
is effected by means of Meyer's variable expansion slides driven 
off the crank shaft and the radius rod of the parallel motion, 
whilst in the low-pressure cylinder Cornish valves with tappets 
and camsare used. The normal speed is stated to be sixteen 
revolutions per minute, but they were not working at that rate 
on the opening day, ut all events at the time when our attention 
was particularly directed to that point. The indicated horse- 
power of each engine is about 125 when working against a head 
of 235ft. The steam pressure is 75 1b. to the square inch, and 
the condensers are of the multitubular surface type, the whole 
of the water raised by the engines passing through them. The 
air pumps are 22in. diameter, with a stroke of 2ft. 6in. 

The low lift pumps which draw the water from the bottom of 
each well and deliver it to the softening works are of the bucket- 
and-plunger type, the buckets being 22in. diameter, with a 
stroke of 5ft. The quantity of water lifted at each stroke is 85} 
gallons. When the water has undergone the softening process it 
is returned to the high lift pumps, which deliver it through a 
24in. main to a reservoir on Otterbourne Hill, about a mile dis- 
tant, situated at a height of 250ft. above the Ordnance datum, 
the pumping station being 90ft. above that level. These pumps 
are of the by-pass bucket-and-plunger type, having suction and 
delivery valves of exactly the same size and pattern, the pump 
pistons being 194in. diameter, with a stroke of 7ft. 

The softening process adopted is that of Messrs. Atkins, 
and a sufficient plant for dealing with two million gallons 
per day—said to be the largest ever erected—has been 
put down by this company. The area of ground covered 
by the works n to soften this quantity of water 
is only 780 —- yards, exclusive of the space occupied 
by the lime kilns. The cost of plant, buildings, kilns, 
and tramways was about £10,500, and the cost of softening the 
water from i8 deg. of hardness down tw 6 deg. is estimated at 
rather less than one farthing per 1000 gallons. This part of the 
works consists of two lime kilns for burning the chalk, which is 
raised on the spot; a mill house, containing two lime-slaking 
mills, a lime pump, and an air compressor; a lime house, con- 
taining a large brick-lined tank for the reception of the cream 
of lime from the slaking mills, and which is agitated by com- 
pressed air; a softening tank, which contains the distributing 
trough through which the water, mixed with lime, passes on its 
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way to the filters; and a filter house, containing thirteen filters 
with an overhead traveller to facilitate the removal of the discs 
for repairs or for re-covering with cloth. The filters are 
SS by a system of water jets instead of 

rushes, e clarified water falls into a tank under the floor 
whence it flows through two 36in, pipes to the high lift pumps, 
as already described. These works have been designed with 4 
view to future enlargement, which an increased population will 
probably render necessary, and it is estimated that an additional 
£3250 will be sufficient to render the plant capable of dealing 
with three million gallons per day. 

The reservoir on Otterbourne Hill which receives the water 
from the high lift pumps is circular, end has a water depth of 
10ft. 6in., with a capacity of one million gallons. As it jg 
entirely covered in, nothing, of course, could be seen of it, but 
photographs showing the works at various stages were exhibited 
From this point the water flows by gravitation through a 16in, 
main past Bishopstoke and Swathling, following generally the 
direction of the London and South-Western Railway, into two 
reservoirs forming a part of the old works on the Common, pass. 
ing from thence into the existing system of mains, These 
reservoirs are at present open, but it seems somewhat 
anomalous that whilst every care is taken to preserve the purity 
of the water at its source it should be exposed to injurious 
influences on its way to the consumer. It is stated to be the 
intention of the Corporation to put th’s work in hand; but the 
expenditure of £60,000—nearly £1 per head of the population— 
has been considered sufficient for the present. This does 
not represent the whole sum expended, about £13,000 having 
been laid out during the last four years for perfecting and 
improving the supply. 

Although a diminution in the consumption of water per 
head is not always a matter for unalloyed congratulation, it is 
highly important that there should be no waste. At one time 
the amount of water consumed in Southampton was 60 gallons 
per head per day. By the use of Deacon's water-waste meter 
system, the cost of which has been about £1500, and by a 
rigorous inspection of fittings, the daily consumption has been 
brought down to 29 gallons, and is still falling. 

As showing the variability in the life of cast iron mains, it 
was stated that on recently removing a 10in. main laid in 1831 
in dry compact gravel and sand the metal was found to be in good 
condition, although the bore had been reduced to about 4in, or 
Sin. by incrustation. On the other hand, a main which had only 
been laid twenty years had completely perished, the metal being 
easily cut with a penknife. The internal corrosion was but 
slight, the wasting of the metal being entirely due to the fact 
that the pipes were laid in the clayey foreshore of the river 
Itchen, and partially subjected to tidal influences. 

In the course of the afternoon a short address upon the 
subject of water supply, with special reference to the neighbour- 
hood of Southampton, was delivered by Mr. W. Whittaker, of 
the Geological Survey. The new borings being of no great 
depth, and wholly in the chalk, as we have already stated, have 
not been the means of adding any new facts to our knowledge of 
the geology of the county. The survey authorities are supposed 
to have had a “ Memvir” on this subject in hand for a long 
time, and we suggest to Mr. Whittaker that it is about time 
that it was published. 

The proceedings were brought to a close by an excellently- 
arranged luncheon given by the mayor, to which about 200 
guests sat down. Most of the Southampton notables were pre- 
sent, including the two borough members. The official element 
was represented by Sir Robert Rawlinson, of the Local Govern- 
meut Board, and there were several well-known London engi- 
neers. The speeches do not call for any particular remark, 
being, as is usual on such occasions, largely occupied with local 
matters. Although samples of the new water were exhibited on 
the table, it was noticed that few of the guests availed them- 
selves of the opportunity of testing its quality. Considering 
that Southampton has recently achieved what is considered to 
be a great Parliamentary victory in the temperance cause, this 
abstention must be regarded as somewhat peculiar. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION, 
June Ist. 
(Before Mr. Justice NorTH.) 
MORGAN ¥. PRICHETT. 


THE plaintiffs in this action were two ladies, the owners of two 
houses in Hanway-place, Oxfcrd-street, which are let in flats to 
weekly tenants, and two of their tenants. The defendants are 
Messrs. Prichett, who supply from premises adjoining electric 
light to the nsighbeusbeet. The plaintiffs complain that the 
engines and dynamos of the defendants have been so worked as to 
produce a nuisance to the tenants, who all occupy the premises 
as dwellings, by reason of the noise and vibration. The plain- 
tiffs seek an injunction to restrain the defendants from working 
their machines so as to be a nuisance. The action was now 
brought on on notice for an interlocutory injunction. There 
was some conflict of evidence, but the parties were agreed 
that on a certain occasion, on the evening of the 14th 
inst., when representatives of both sides were present, on the 
plaintiffs’ premises, the works were being carried on so that no 
substantial nuisance existed. It was stated, in answer to the 
judge, by counsel for the defendants, that there was record in the 
defendants’ office that their tension meter indicated at that time a 
resistance of from 100 to 105 volts, and that of the two steam 
engines eo ry by the defendants the smaller was governed to 
work at, and did on that occasion work at, the speed of 180 revolu- 
tions a minute, and the larger one at the speed of 120 revolutions 
a minute; and he offered to give an undertaking on behalf cf the 
defendants to keep the working within those limits till the trial. 

His LurDsHIP said that one of the defendants’ witnesses cogni- 
sant of the matter must make an affidavit as to the conditions of 
the working during the three-quarters of an hour in question, and 
the defendants would undertake to work within the limits of such 


conditions. 
ins, Q.C., and Mr. E. 8. Ford appeared for the 


Mr. Napier Hi 
plaintiffs ; and Mr. Chadwyck Healey for the defendants, 





SWINDELL v, EDWARDS. 


“THE parties to this action were both manufacturers cf the same 
class of hardware s. The plaintiff's works are at Dudley, the 
defendant's at Wolverhampton. The action relates to the use of 
the word “Griffin” as applied to a large hoe extensively used in 
India for tea cultivation and other agricultural pu The 
plaintiffs are the ee or successors in trade of a firm 
of the name of Griffin, established 120 years ago by a Mr. James 
Griffin. In 1856 the last person of the name of Griffin engaged as 
elo in the firm died, and his executors sold the business to 

essrs, Swindell, one of whom was employed in the business. 
They have ever since carried on the business and are well known in 
the trade as manufacturers of, among other edge tools, hoes, 
known as the ‘Griffin hoes,” The defendants’ firm, as far 
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back as 1847, took over from Messrs, Gladstone and Co, the 
works at Dudley called then and ever since the “ Griffin Works,” 
and there was evidence showing that these hoes were known in the 
trade as ‘‘ Griffin Works hoes,” as distinguished from the “ Gritlin 
hoe.” Previously to 1865 the defendants used to stamp their hoes 
with their name with the words “Griffin Works,” and also with 
the device of a griffin. In 1865 there appeared to have been litiga- 
tion either threatened or commenced between the parties as to the 
use of the word “(riffin” and the device, and in that year the 
defendants wrote a letter saying they would discontinue the use of 
the device and would not use the name Griffin except in combina- 
tion with the name of their own firm and works, but they distinctly 
claimed the right to use the word in such combination. From 
that time they substituted the device of a lion for that of a 
griffin on their hoe. Recently Messrs. Alexander Lawrie and 
Co., of St. Mary Axe, exporters and customers of the de- 
fendants, applied to them for a quotation of prices of 
‘Griffin's patent No. 6 hoes.” The defendants quoted prices 
of their own hoes. Messrs. Lawrie asked when the goods would 
be delivered, writing at the same time that the defendants’ 
name must not appear on the goods or packages, and sent an order 
for a box of 100 hoes. The defendants declined to send out goods 
without their own name on them, and sent 100 hoes bearing, as 
usual, the impress of their name, the words ‘Griflin Works” and 
the device of a lion. Upon the strength of this Messrs. Swindell 
jssued the writ. A motion was now made on their behalf for an 
interlocutory injunction restraining the defendants from offering 
for sale “ Griffin hoes” or using the word “Griffin” as descriptive 
of hoes or other tools. 

Mr. Napier Hicains, Q.C., and Mr. ELLIs argued in support of 
the motion, that the defendants bad been executing an order or 
orders intended to be for the amg ad goods, 

Without calling on Mr, Cookson Crackanthorpe and Mr. Rawlins, 
counsel for the defendants, 

Mr. Justice NORTH refused the motion, 








SOCIETY OF ENGINEERS. 


ACTON MAIN DRAINAGE. 


At a meeting of the Society of Engineers, held at Westminster 
Town Hall, on Monday evening, June 4th, Mr. A. T. Walmisley, 
President, in the chair, a re was read on “The Acton Main 
Drainage Works,” by Mr. C. Nicholson Lailey. 

The paper contained a full description of the successful system 
of the International Purification Company, which system Acton is 
the first town to adopt. 

After glancing historically at the origin of the Acton drainage 
works, and showing that neither a sewage-farm nor the lime process 
were admissible, the site of the works being near Bedford Park 
Estate, and close to an intended public recreation ground, a_posi- 
tion which made the entire absence of foul odours, as well as a 
clear and pure effluent absolutely essential, the paper gave an 
account of the formation of the sewers under disadvantageous 
circumstances, and the details of the works. These are situated on 
a triangular piece of ground about five acres in extent, and com- 
prise precipitating tanks, the chemical buildings, and the pumping 
station. 

‘The drainage of Acton is divided into two sections, a high and 
low-level. The high-level sown flows into the precipitating tanks 
by gravitation, but the low-leve! requires pumping. Underneath 
the pumps is a storage tank for the low-level sewage, capable of 
holding 50,000 gallons, The precipitating tanks are three in num- 
ber, and will hold 138,000 pat ee of sewage each. In addition to 
these there are two smaller tanks, one of which contains ‘ mag- 
netic spongy carbon’ filter bed, and in the other it is intended 
to construct another similar filter when increased population ren- 
ders it necessary, 

“The ‘magnetic’ process consists (1), in precipitation of the 
solids, and (2) in filtration of the effluent through a bed containing 
a layer of ‘magneticspongy carbon.’ This ‘magnetic carbon’ was 
described as a hard material of such remarkable oxidising and aerat- 
ing powers, that the effluent, after passing through it, is, according 
to Dr. E. L. Jacob, Medical Officer of Health to the Surrey Com- 
bined Sanitary District, ‘superior to many potable well waters.’ 
The author stated that the precipitant used is magnetic ferrous 
carbon, and the mode of applying it, is to grind it up into a thin 
slurry with water or sewage, and then to run this liquor into the 
sewage as it flows into the precipitating tanks, He also stated 
that after allowing the sewage in the tank to settle for about 
three hours, the effluent is passed through the magnetic spongy 
carbon filter bed, from which it issues in a state of almost 
perfect purity and flows into the Thames. The sludge, which 
is very dense, is then drawn off into the sludge well, whence it is 
pumped into the presses, The amount of sludge obtained per 
week is 18 tons, and, when pressed, this gives four tons 10 cwt. of 
sludge cake, which has all been sold up to date, and fetches 
30s. per ton. 

“The author considered the magnetic process advantageous over 
allothers, because the effluent is not spoilt by the use of lime, the 
manurial value of the sludge is much increased, the nuisance which 
exists at most sewage works where lime is used is not created, the 
Thames is not polluted by it. 

“The Acton Local Board had at first grave doubts of the efficacy 
of any filtering bed for sewage, but experiments for a period of 
nine months convinced them that the ‘magnetic process’ was all 
that could be desired, and they consequently entered into a con- 
tract with the International Purification Company, of 11, Queen 
Victoria-street, London, for the supply of their material for a term 
of five years, 

“The author and the Acton Local Board pride themselves that 
after careful investigation they have selected not only the most 
recent but most highly developed of modern sewage processes, 
at once the most perfect and the most economical. In the 
tanks the solids are removed and the fluid defecated and deo- 
dorised, and in the filter bed the deodorised fluid is purified from 
the organic matter in solution, so that the effluent produced is the 
most perfect yet obtained ; and these advantages are had without 
the great expense attending the use of land for a sewage farm, 
which, they contend, is no longer a necessity.” 








Grain Bacs.—The grain bag trade on the Pacific coast last year 
amounted to 33,000,000 bags, and the indications now are that 
2,000,000 more will be required for the wheat crop this season. 
The prospect for a large wheat yield never was better. The entire 
bag capacity of the Californian Jute Mill Company is about 
1,250,000 per year, and not more than this number can be produced 
by the double shift prison force atSan Quentin. The great bulk of 
these goods, or over 30,000,000 bags, comes to the coast from Cal- 
cutta. They are filled with grain and shipped to Liverpool, and 
from there they are returned to New York as second-hand bags, 
which can never again be used for wheat, but are used for bagging 
vegetables and mill offals. 


THE Frour Propuct or A WEEK.—According to the North- 
Western Miller of May 11th, the ry mills made 160,600 
barrels of flour that week, and shipped 163,665 barrels, of which 
47,800 barrels went abroad. The market is unsettled and dull, 
with prices higher. The St. Louis mill made 63,750 barrels that 
week, The market is fairly firm, but rather dull. The two largest 
mills at Winona, Minn., are temporarily idle, owing to high water in 
the Mississippi. The Indiana State convention was held at Indian- 
apolis, with a large attendance, and decided to join the national 
association. The millers of the west-central Illinois district met at 
Springfield recently and formed a strong district organisation. 


Thirty leading firms were enrolled and signed an agreement to work 
in harmony, 





LETTERS TO THE EDITOR. 
We do not hold ig om the opinions of our 


THE INDIAN PUBLIC WORKS DEPARTMENT. 


S1r,—Will you allow me space in your columns to point out to 

young members of my profession the miserable prospects afforded 
y a career in the Indian Public Works Department ! 

I think this is very well known by the profession at home, as I 
know of no instances of civil engineers’ sons entering this depart- 
ment, but others who have chosen engineering as their profession 
may be led to believe from insufficient data that the prospects in 
the above department are much better than is the case. I will 

int out briefly what a young engineer entering the department 

rom Cooper’s Hill has to look forward to. He arrives in India on 
a salary of Rs. 350 a month, equivalent to slightly over £23 a 
month, with exchange at ls. 4d, The actual exchange now is 1s. 4d., 
but the rupee is steadily deteriorating in value at the rate for the 
last ten years of about a halfpenny a year, so that 1s, 4d. may be 
taken as the value at the time of a new comer’s arrival. After rhe 
years he will probably be promoted to assistant engineer, first 
grade, on Rs. 500 a month, or say £33. So far he will have nothing 
to complain of. He may expect to remain an assistant engineer 
from thirteen to fourteen years, and long before this period has 
elapsed he will be thorough y Sccntaaned ; and though at first he 
may have been a zealous and keen engineer, his zeal will gradually 
disappear as he realises how long it will be before, as an executive 
engineer, he will be able to make use of and get the credit of his 
knowledge and perseverance. Finally, when he does become an 
executive engineer he will have become so sick and disgusted with 
the manner in which a noble profession is treated in India that he 
will care for little but how soon he may quit the country where he 
has wasted the best part of his life to no pur It is needless 
to say he cannot expect to save money while in India. Even 
after twenty-five years’ service he will receive at the most 
Rs. 950 a month, which, supposing the rupee to be worth 
a shilling, which is very improbable, means only £570 a year. 
In fact, he will find his promotion so slow that it will barely keep 
with the depreciation of the ru He will probably get 
700 rupees after nineteen years, and rupees after twenty-three 
years service. His expenses in India will be very heavy. In order 
to do his work he will have to keep up a large establishment of 
servants on account of his constant travelling in his district, and 
there will be other incidental expenses besides, for which no pro- 
vision is made in travelling compensation. The cost of living in 
India is steadily increasing, whereas the pay at the same time is 
steadily decreasing in value. 

And now I will say a few words on the subject of pension. The 
civil engineer, after twenty-five years’ service, will receive a pension 
of 5000 rupees a year. AsI have said before, the rupee is steadily 
decreasing in value ; during the eleven years I have been in India 
the rupee has gone steadily from 1s. 9d. to 1s, - At this rate, 
in twenty-five years time, when this pension will be due to a man 
now entering the department, the rupee will be worth about 9d, 
less than at present ; that is to say, the rupee will be worth 74d., 
and his pension £157 a year. But even after he has earned his 
pension it is no certainty, but liableto fluctuation from year to 
year. 

' Now for a few words of advice to any one who after reading this 
should decide to enter the department. Let him become a Royal 
Engineer ; he will not, I think, get such a good education for civil 
engineering at Woolwich as at Cooper’s Hill, but if be takes an 
interest in his profession he will be able to make up for that by 
subsequent reading. There have been many first-rate engineers 
amongst the Royal Engineers of the Indian Public Works Depart- 
ment. So far as my experience goes, the Indian Government deals 
fairly between the civil engineers and Royal Engineers of the 
department. The advantages lie in the rules of the two services. 
One of the chief differences is in the salaries ; a Royal Engineer, if 
Exec. Eng. first grade, gets 1250 rupees a month, while a civil engi- 
neer in the same position gets 950 rupees. More important still, a 
Royal Engineer receives a pension in gold; another very im- 
rtant advantage is that if the climate does not suit him a Royal 
ingineer can quit the department and fall back on his own legiti- 
mate profession ; while a civil engineer, who has to leave the country 
from ill health or other causes, besides throwing up the small 
nsion he has partly earned, will find that he will be without pro- 
essional connection elsewhere, and that it is too late in life probably 
for him to begin to seek it. 

Students at Cooper’s Hill who have passed well, and others, too, 
will do well to hesitate before deciding to take Government service 
in India. Ido dot recommend the service even for Royal Engi- 
neers, but for them it is only an experiment which can be given up 
at anytime; but promotion in the department is soslow—and must 
continue so as long as the present proportion of executive and 
assistant engineers continues—that it is not worth their while to 
stay in the department, 

I have been induced to write these few lines in the hope of, to 
some extent, enabling people at home to recognise the disadvantages 
the Public Works Department of India offers for a professional 
career, and so saving some from disappointment in after life. 

May 7th. Civit ENGINEER. 

[Is not our correspondent slightly exaggerating the rate at which 
the rupee falls in value? It is scarcely conceivable that it can fall 
to 1s., much less 7d,—Eb. E.] 








SINGLE v. COUPLED LOCOMOTIVES, 


Sir,--There are one or two points in Tubal Cain’s Son’s letters 
that call for further remarks, He inquires in one whether I think 
Great Northern single engines would beat South-Western coupled 
on their stiff gradients. I did not say so. I intended what I said 
to o~ the impression that on general South-Western express 
work I thought the South-Western engines would be beaten. I 
cannot fancy a Great Northern single ‘‘ sticking half way up the 
bank ;” but if Mr. Stirling were to say it would, I would take his 
word for it. But so much has been written on the relative merits 
of single and coupled locomotives that I almost think the only way 
of — solving the question is that which I suggested in 
my last. 

If, as “T. C. S.” says, ‘there would not be the slightest diffi- 
culty in getting from Waterloo to Basingstoke—47} miles—in 
55 min.,” it is a strange thing it isnot done. Is the traffic manager 
so slow to realise that the travelling public appreciates fast trains ? 
If these engines can go so fast, why, when the trains are behind, 
don’t they ! I have observed that the speed very seldom reaches 
sixty miles an hour, even for a short distance. Can it be that the 
drivers are rewarded for saving the fuel? I have known a Great 
Northern train gain 18min. or 20min. between Wakefield and 
King’s Cross; I think this was on a Christmas Eve too. 

There are several other places besides Exeter served by the 
South-Western, +g. Isle of Wight, Southampton, Bournemouth, 
Portsmouth, &c. ave all these lines got the terrible gradients 
that the Exeter line has? If so, then probably Mr, Adams’ task 
has not been an easy one, OBSCURUS, 

June 2nd, 





Sir,—Will you kindly allow me to correct ‘Single Driver.” He 
states that I was wrong in the gradients and coal consumption, 
but does not attempt to correct me. Now, how can this be so? as 
the gradients were taken from the official gradient book, and the 
coal consumption from the official coal sheet. Your correspondent 
cannot get away from facts. I may state that one of Mr. Adams’ 
7ft. lin, engines, for the first fortnight of this month’s coal sheet, 
stood at 20°3lb. per mile, and I expect it will finish the month at 
about 221b. I think this is much below the Great Northern Rail- 
way, South-Western engines having very heavy trains to draw as a 





rule. “Single Driver” also states that “‘ the road between London 
and Basingstoke is practically level.” This is not the ease, as from 
Weybridge to Sturt-lane Junction, a distance of thirteen miles, is 
every inch up-hill work, the average gradient being 1 in 336. 
This is, I think, far from being level. I have no doubt that if the 
South-Western road was suitable for single engines, Mr. Adams 
would build some. It is ridiculous to say a single engine would 
pull as much as a coupled. I wish ‘‘Single Driver” would turn to 
my last letter, wherein I state a performance which Mr. Adams’ 
7ft. lin. engines accomplished daily between Alton and Medstead. 
I should now like to narrate a performance that one of Mr. Adams’ 
older express engines with 140 1b. of steam accomplished, starting 
from Waterloo last Whit Monday with twenty-two coaches well 
loaded, and on arrival at Basingstoke—only a few minutes late, 
having been kept by signals—six more coaches were added ; the 
engine started with them, but soon broke the carriage draw-bar. 
I do not see how a comparison can be made between the two 
engines, as they have very different work to perform. I may 
state the South-Western Railway were the lowest on fuel, and the 
London, Brighton, and South Coast second, in the last six months’ 
coal sheet. A. S. B, 
June 4th, 





THK DYNAMICS OF A PARTICLE, 


Sir,—The ‘‘ Puzzled Student” who writes in your issues of the 
18th May, and Ist inst., has become puzzled use he mixes 
ether mathematical abstractions and physical facts. 

e law of action and reaction isa law of nature, but the sapposed 
exception to it that puzzles a student is not an example taken from 
nature but a mere dream of the imagination. In nature there is 
no such thing as a particle without mass, inertia, or momentum. 
If there was such a ghostly thing, enna | its actions would not 
conform to any one of Newton’s laws. Why should they? The 
forces B and C that your correspondent calls so readily to his aid 
are as much dreams as his particle is, for he does not define their 
sources. In nature all forces are connected with bodies, but your 
correspondent’s ‘‘ forces” are disembodied. If your correspondent 
will give some definite mass to the “‘ particle” whose ‘‘dynamics” 
interest him, and will state the amounts or intensities, and natures 
—gravity, magnetic, electric, or mechanic—of the forces that 
influence, it and wil) name the bodies from which they emanate, I 
will then have pleasure in replying to his question. Till he does 
that, any attempt to do so would be like trying to weave cloth out 
of moonbeams. I quite agree with what your correspondent says 
about the obscurity of the text-books. YM. MUIR. 

5, Angel-place, Edmonton, June 5th. 





Str, —It is a pity that a “ Puzzled Student,” after protesting 
against ag oy should present us with so purely metaphysical 
a problem. ere in the physical universe does he tind matter 
without inertia, or a particle and two forces constituting a rigid 
system? Does he not see that in postulating the absence of in- 
ertia he has thrown Newton’s laws overboard entircly ? 

His second letter amply confirms my first opinion, that his 
puzzlement results from dealing with terms to which he attaches 
no tangible physical meaning. His assertion that the third law of 
motion has no reference to motion is, however, a little surprising, 
coming from one who has notso much as looked at Tait’s Properties of 
matter. But leaving this on one side, how has he managed to miss 
the plain grammatical meaning of the law! ‘‘ The actions of two 
bodies upon each other are always equal and in opposite direc- 
tions.” There is nothing about forces here. How is it applicable 
to a supposed rigid system consisting of one immaterial body and 
two forces? Mr. Student’s immediate need is observation and 
experiment. In default of special appliances—apples being now 
out of season—much may be learned from billiards or cricket. 
When one billiard ball strikes another full, the ‘‘action of the 
agent” is clearly visible in the motion of the second ball, reaction 
in the lost motion of the first, the one effect sensibly equal to the 
other. In such phenomena as this is to be found the obvious and 
easy interpretation of the law. These apprehended, it will be 
time to discuss more obscure inferences, and even then all too soon 
to: onclude that we may reproach our predecessors on such well 
trodden ground with error or oversight. W. A. S. B. 

June 6th. 

Sir,—‘‘ A Puzzled Student” wishes to “ keep clear of meta- 
physics.” But it is precisely difficulties of metaphysics which 
puzzle him—he confounds the properties of space with the pro- 
perties of matter. A particle without inertia cannot be submitted 
to the action of forces. Such a particle is a geometrical point fixed 
in space, it does not move. And if A is a particle without inertia 
or momentum, and B and C are forces acting on it, it is impossible, 
even “ for the sake of argument,” to suppose that these three con- 
stitute a rigid system. His problem is therefore altogether an 
absurdity. However, if your correspondent differs from me, let 
him rig up a model to illustrate his experiment, and I shall be 
pleased to come and see it. 

Every force in nature consists only in resistance to change of 
motion, that is, in resistance to acceleration, and the measure of 
the force is given by Newton's second law. 

Newton’s third law, scholium, is:—‘‘ If the Action of an agent be 
measured by its amount and its velocity conjointly, and if, similarly, 
the Reaction of the resistance be measured by the velocities of its 
several parts and their several amounts conjointly, whether these 
arise from friction, cohesion, weight or acceleration, Action and 
Reaction, in all combinations of machines, will be equal and 
opposite.” This statement amounts to D’Alembert’s —_— as 
was first pointed out in ‘‘ Thomson and Tait’s Natural Philosophy.” 
Your correspondent says Professor Tait has banished the word 
“force” from his vocabulary. This shows that ‘‘A Puzzled 
Student” has neither read the great work just quoted nor Tait’s 
‘“‘ Dynamics of a Particle.” T. I. Dewar, 

721, Commercial-road, E., June 6th. — 





THE SCOTCH EXPRESS, 


S1r,—In your issue of to-day there is a note upon the accelera- 
tion of the North-Western day express to Edinburgh, in which the 
speed is put down as being ‘‘ 44°62 miles per hour, allowing nothing 
for stoppages.” : ies 

The time allowed for stoppages is 47 minutes, viz., Willesden 3, 
Rugby 5, Crewe 7, Preston 25, and Carl'sle 7, leaving 8 hours 
13 minutes for the actual running of the distance of 400 miles, 
which gives an average of 48°681 miles per hour throughout. The 
run to Carlisle, 299} miles, shows a still better average, being done 
in six hours, or at 50°056 miles per hour. 

It is worth noting that the hour is saved in actual running, the 
saving in each section being as follows:—London to Rugby, 
minutes; Rugby to Crewe, 10 minutes; Crewe to Preston, 5 minutes; 
Preston to Carlisle, 14 minutes. The last section, Carlisle to Edin- 
burgh, is run by the Caledonian Company at a saving of 23 minutes. 

It would be interesting to. know (1) whether the run to Carlisle is 
done by compounds, and (2) if so, at what coal consumption per 
mile. Also why, when the route is shorter than others to Man- 
chester, the time is the same? The above figures show that the 
North-Western feel themselves able to attain high average speed 
for long distances, Will they continue to hide their talent in the 
earth so far as shorter ones are concerned ! P. 

June 2nd. 





SOUTHERN MAHRATTA RAILWAY—ERECTION OF BRIDGE. 


Sir,—We notice, in your illustration of the above, the wrought 
iron gantries with duplicate crabs for erecting the bridge. These 
gantries were made by us for Mr. Sulivan, and we afterwards 
received orders for similar gantries for General Browne. 

Leicester, June 4th. J. JESSOP AND Son, 
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STAGING FOR THE ERECTION OF GIRDER BRIDGES.—DETAILS, 


(For descriptiv.s see paye 464.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsHER and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gero_p and Co., Booksellers. 

LEIPSIC.—A. Twietmeyer, Bookseller. 

NEW YORK.—Tue Wititmer and Rocrers News Company, 
81, Beekman-street. 





MEETINGS NEXT WEEE. 


Roya. Instirution,—Saturday, June 16th, at 3 p.m., afternoun lecture, 
‘Count Tolstoi as Novelist and Thinker,” by Professor C, E. Turner, of 
the University of St. Petersburg. 

Gro.ocists’ AssociaTion.—Saturday, June 16th, excursion to Reading. 
Director, Mr. J. H. Blake, F.G.8., Assoc. M. Inst. C.E., of the Geological 
pryiy S Leave London (Paddington) at 10 a.m., arriving at Reading 
a 55, 








PUBLISHER’S NOTICE. 

* * With this week's number is issued as a Supplement a Two-page 
"Engraving of an Express Locomotive, Great Northern Railway. 
Every copy as issued by the Publisher contains this Supplement, 
and subscribers are requested to notify the fact should they not 
veceive it, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address ‘“‘ ENGINEER NEWSPAPER, 
LONDON.” 

*,* All letters intended for insertion in Tak ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication. but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*,.* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to form 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

W. W. (Linen Hall Street).—/t is quite likely that a speed of seventy miles an 
hour is attained for short distances Ly the trains you name, 

K.— Write to Crosby Lockwood and Co., Stationers’ Hall-court, for catalogue 
of books of Weales’ Series. Get “ Elements of Practical Mechanism,” by 
T. Baker; “ Statics and Dynanics,” and ** Mensuration, Surveying, de ,” 
both by the same author, Get * Civil Bngineering,” bg Law and Burnell, 
and * Waterworks,” by Hughes, from the same series. Get “ The Steam 
Engine,” by Professor A. Jamieson, and ** Steam Boilers,” by Munro, from 
C. Griffin and Co.; ** Blements of Machine Design,” by Professor Unwin, 
Jrom Longmans and Co.; and from E and F, N. Spon, Boxe's Treatises 
on Heat, on Millwork, on Hydraulics, and Molesworth's ‘* Pocket-book of 
Engineering Formule.” The set might be completed with Clark's book of 
“ Rules, Tables, and Data,” from Blackie and Son, and Hutton's “ Prac- 
tical Engineers’ Handbook,” from Lockwood and Co. 


IRON PEG MAKING MACHINES. 
(To the Editor of The Engineer.) 

Sir,—Can any of your numerous subscribers afford us any information 
us to the makers of machines for turning out iron pegs or nails for boots 
a po 4 also machines for making mining fuses? E. anv Co, 

une 4th, 
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THE SUPPLY OF GUNS. 

THE Parliamentary return of guns made for land and 
sea service during the year 1886-87, with the accompany- 
ing information—which we publish elsewhere—as to the 
present state of supply, is an unsatisfactory document. 
It is, however, some matter for congratulation that we 
should have such facts presented to us in so compact and 
clear a shape. We have, at all events, no misleading sub- 
divisions of the matter. Prices, numbers, and dates are all 
clearly tabulated and totalled up for us. The Admiralty, in 
fact, volunteer a statement in a compact shape, of the ships 
which are waiting for their guns, the dates for which the 
guns were originally promised, and the dates on which 
they are now promised—-in some instances a full year 
behind time. The arrangement of these inconsistencies 
in parallel columns would almost argue hardened indiffer- 
ence to our expectations if the War-oftice, who had made 
the promises, thus thrust the fact of their failure to keep 
them before us, and calmly put on a year of grace with- 
out a word of comment. Such acynical mode of treatment 
would principally school us to regard promises as to time as 
worthless. Happily matters are not quite so bad asthat. It 
is the Admiralty who thus parade the state of supply, the 
promises made by the War-oftice, and thedelaysand failures 
in fulfilment. No one can doubt that the Admiralty are 
anxious that the country should fully understand the 
delays and disappointments to which they are subjected, 
and no one can doubt, we think, that this is done in the 
hope that the country will by some means make its voice 
heard in such a way that the same story will not have to 
be told in future years. To arrange the dates of the 
original promises and the deferred dates in contiguous 
columns without a word of comment, is most telling treat- 
ment, and open to no objection; for how can a War-office 
official prove that the Admiralty are not highly pleased 
that the guns should follow at dates so nearly in accord- 
ance with the original promises? There is nothing but 
the dates themselves to tell to the contrary. How can 
we prove that the Secretary did not complacently note 
the following facts, namely, that the four 67-ton guns 
of the Anson “should be completed in April, 1888 ;” 
but although they are not actually on board and ready 
for service quite in April, 1888, yet the noble vessel 
is — one of her guns by September 30th, 1888; 
and if her officers are not too much elated at this, and if 
she will present herself on November 30th following, she 
is promised a second gun; while she will do well still to 
bear in mind that the War-office has more good things in 
store for her, for again on January 31st, 1889, a third 
gun will, so it is said, be ready; while on March 31st, 
1889, she will absolutely have the last of her four prin- 
cipal battering guns, while her small 6in. guns have 
already been “issued to other ships” and “returned for 
chase hooping,” and are “now ready.” The considera- 
tions which prevent us from attributing this jubilant 
view of the situation to the Admiralty authorities do not 
arise from the words they use, unless it be from the grim 
note at the end-—“ With regard to the other ships named, 
in all probability, when they are ready to receive their 
guns they will be delayed on account of their guns not 
being ready.” We confess that this reads like the growl 
of an official schooled to expect disappointment—just 
sufficient of a growl to make an agitator confident 
that if pressure comes from without it will meet 
with official sympathy and support at the Admiralty. 
Nevertheless, the main reason we have for feeling con- 
fident that an outcry is looked for, lies in the bare facts 
of the case. There are five ships waiting for their guns, 
the Collingwood, Howe, Camperdown, Anson, and 
Undaunted. Those for the first four are promised to be 
ready respectively in a month, six months, a year, and a 
year, and the last in whatever time is necessary for pur- 
poses of inspection. Here we have four of our most 
powerful new class of ship for tighting in line, the so-called 
‘“* Admiral class,” standing useless for defence for an 
average period of 7? months. Considering how rapidly 
ships become obsolete and superseded, the first year of 
their lives has, of course, a special value. This is in two 
cases absolutely lost. Without going into further details, 
must we not ask, Why should this be? We will suggest 
the probable answers. The War-office will say, probably, 
“The Admiralty did not order the guns in sufficient time-— 
guns of this magnitude are new and exceptionally difficult 
to manufacture. There was nothing to prevent the guns 
being ordered a year sooner, and then there would have 
been no delay. The Anson is not our concern ; her guns 
are ordered from Elswick. For the Camperdown we 
made ‘no promise,’ as is noted in your own return. Of 
the Collingwood guns, two are ready and the other two 
are only cne month behind. Your only complaint against 
us than can be in the case of the Howe, whose two last guns 
are delayed a year. We admit the difficulties of manu- 
facture have proved greater than we anticipated, but that 
has not been our fault, for we could not get steel makers to 
deliver ingots which would pass tests. We could cast 
steel in the Arsenal, and then be responsible for every- 
thing, but the manufacturers of steel oppose this by such 
strong political influence that we are crippled. The more 
the matter is searched into the better pleased we shall 
be.” Elswick will probably say, “We are dependent on the 
steel not only being made, but on the passing of it by the 
Government officers sent to Elswick for this purpose. 








We can only begin to manufacture the gun when we 
get the steel. You are not content, like the Italians, 
with tubes made in two lengths. We do not say you may 
not be right to try to get a tube in one length, such as 
we have succeeded in furnishing to the 110-ton guns of 
the Benbow, but however this may be, the whole ques- 
tion is out of our hands.” So that everyone can prove 
themselves right — the Admiralty, the War-office, and 
Elswick. Nevertheless it is monstrous that the ships 
should wait a year for their guns. We are reminded of 
the charge of a humorous judge in a case when a most 
clear case of theft of a pig was met by certificates of the 
blameless character of the prisoner. “Gentlemen of the 
jury,” he said, “there is a perfectly honest man who has 
stolen a pig, and you must give a verdict accordingly.” 
The country has surely a right to insist for the future 
that when a ship is ready her guns are ready also. We 
last week dwelt on our most pressing want at the present 
moment being guns. We wrote this before the appear- 
ance of this return. We do not use stronger language 
now, because, like a certain bishop, “ we x not know 
how to do it in terms consistent with our own dignity ;” 
but we certainly are not likely to speak less strongly. 
Let us, however, come to the —_ question of how 
the supply of guns is to be accelerated. 

Mr. Longridge urges that by the adoption of wire, guns 
could be completed in half the time and at half the price 
now required. On this subject Mr. Longridge deserves to 
be fully heard. He has not much pratical experience in 
trial of guns; his experimental gun failed recently in the 
Arsenal, owing to want of provision to meet a strain for 
the magnitude of which he was quite unprepared. This 
was hardly to be wendered at; Mr. Longridge has not 
had the facilities for which he asked, and, we think, might 
fairly expect. He may well feel that he has been badly 
treated. We should not depend on his calculations and 
theoretical knowledge in contradiction to any facts that 
have been established by experience; and we must be 
prepared for his estimates being probably incorrect. 
At the same time, if we had paid more attention to 
Mr. Longridge’s suggestions many years ago, we 
should be in a very different position as to a supply of 
the strongest kind of ordnance now extant. General 
Maitland’s wire gun, which fired the jubilee round, is, 
for its weight, the most powerful gun extant. It 
doubtless embodies sound principles of construction 
much more fully than Mr. Longridge believes. General 
Maitland has certainly the results of experience to check 
his calculations, and Mr. Longridge has not. We 
would urge, however, that the latter was in advance 
of every one on this question for so many years that he 
deserves a full hearing and investigation, for any system 
of manufacture he now advocates. We believe that it is 
very possible much might be done as to rapid manufac- 
ture of ordnance on the wire system of construction. 
General Wray has recently brought out a pamphlet in 
which he urges that we might use our coast guns to so 
much greater purpose by the scientific application of 
“ position-finding ;” that we should then have a number 
of guns available for the defence of coaling stations and 
colonial harbours. 

Many steel makers would urge that the manufacture 
of guns might be more widely spread, that the smaller 
caltbeen might be made in many factories in a compara- 
tively short time, and thoroughly well made too. For 
this, of course, machinery must be erected, experience 
learned, and a good system of tests established. Now 
large numbers of guns are required, and yet not 
under the terrible stress of actual war. This is surely 
the opportunity for establishing —_ factories. Els- 
wick and the Royal Arsenal would have plenty to do in 
manufacturing the large guns. 

We regard it as a mistake that the Gun Factories 
should have been turning out so large a number of our 
light guns as they have latterly beendoing. Not that we 
would cripple the powers of the Arsenal. Far from it; 
we hold that every class of gun and projectile should be 
made there in certain numbers. At present the heaviest 
ordnance is made only at Elswick, and steel shot only at 
Sheffield, while large numbers of comparatively insignifi- 
cant stores are made in the Arsenal. By some or all of 
the above means in a comparatively few months we might 
find ourselves obtaining guns in really large numbers, and 
so placed as to be fairly secure against the repetition of 
our present difficulties at a future time. 


CERTIFICATES FOR ENGINEMEN. 


THERE are many well-meaning individuals who believe 
that if stokers and engine drivers had to pass an examina- 
tion and get a certificate before they were allowed to take 
charge of an engine or boiler much good would be wrought, 
and numerous boiler explosions prevented. These gentle- 
men have done what in them lay to get an Act of Parlia- 
ment ed to make that compulsory which should be 
only advisable at the best. It no doubt appears at first 
sight a foolish thing to put a man utterly ignorant of its 
peculiarities in charge of a complex apparatus with a 
large potentiality of mischief. But we have in this case 
to do not with appearances, but with facts; and the facts 
available, and the accumulated experiences of many years 
go to show that the percentage of explosions brought 
about by the ignorance of men in charge of boilers is so 
small as to be scarcely worth consideration. This is ex- 

lained by the circumstance that there are practically no 
ilers in charge of men utterly ignorant of their manage- 
ment, while the fact that so long asa boiler has water 
enough in it, it is very difficult to blow it up, may be taken 
as contributing to the safety of steam users and their 
neighbours. The whole weight of the arguments for and 
against the granting of certificates turns on these points. 
and it is not without interest to note the entire absence of 
all data of a trustworthy character intended to prove that 
boilers are under the existing system persistently 
entrusted to men quite ignorant of their duties. Practi- 
cally the whole argument is based on a theory, and 
emanates with a few exceptions from men who are quite 
in the dark concerning the conditions under which steam 
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is made in this country. It may do some good if we put 
the facts before them in the simplest possible way. 

In the first place we have to eliminate boilers in steam 
ships and locomotive boilers; these are always put in 
charge of men whose knowledge is not for a moment in 
doubt. We have next to do with boilers in mills, and 
here again there can be no question of competence raised. 
Boilers in ironworks and at mines are, with very rare 
exceptions, in charge of engineers who certainly know all 
about them ; so we may eliminate them. There remains 
then nothing but the little boilers found in small saw- 
mills, brickworks’ and so on, and portable and traction 
engines and crane engines. Concerning the last we may 
say again that they are never put in charge of men who do 
not know how to manage them, sometimes they know too 
much. It is doubtful if the small stationary engines 
ever get into wholly incompetent hands. Engine 
drivers and firemen, even of the lowest type, go through 
some sort of training as lads before they are permitted to 
take charge of a boiler. If the numbers of wholly un- 
trained men who, according to the advocates of the 
certificate system, must be in charge of boilers was as 
great as is stated, then there ought to be about ten explo- 
sions for each one of which we have now. As we have 
said, the whole theory is based on a fallacy; at all 


events, that is what the available statistics go to 
show. There can be no better evidence available 
than that of the Board of Trade. Now one of 


the assistant secretaries has recently prepared a Memo- 
randum for the consideration of the President. This 
Memorandum is intended to account for the existence of 
the Boiler Registry and Inspection Bill. It is published 
in the form of a thin Bluebook, and contains much interest- 
ing matter; some of it is inaccurate, but with this we have 
nothing to do for the moment. The author of the Memo- 
randum seems to be, on the whole, in favour of the certi- 
ficate system; he is not likely, therefore, to keep back any 
data which would promote its adoption. The following 
paragraph, therefore, has the more force: —“ Although it 
was not deemed to be necessary to encumber the draft 
Boiler Registry and Inspection Bill with clauses on the 
subject, I think this question of properly-qualified atten- 
dants may well be considered with those of inspection and 
registration of boilers. It would be well to secure, as far 
as possible, that the boilers are properly constructed and 
kept in good order, but if they are entrusted to careless and 
incompetent men disasters must happen. I must, how- 
ever, in fairness add that in most of the cases of explosion 
the boiler attendants have not been in fault.” Just so; 
it is not the attendants who are to blame. But let us push 
this matter a little further, and ascertain what the atten- 
dants did when it is said they were to blame. Turning to 
pages 13 and 14of the Bluebook, we find particulars of eight 
cases in which explosions were due to “the ignorance or 
neglect of the attendant.” We propose to consider these 
seriatim. Here is the first:—“ The boiler was left tem- 
porarily in charge of a labourer, and exploded from 
over-heating through shortness of water, the connection 
with the water-gauge being choked, and the safety-valve 
very defective. Six persons killed and four injured.” 
We confess we cannot see what the labourer had to do 
with this. . The blame lay at the door of the owner, who 
suffered his boiler to get out of order, or to the regular 
attendant who was presumably askilled man. The details 
of the case are not given, but if the case was that which 
we suppose, the labourer was put in charge for only a few 
minutes, during which the explosion took place. The 
second case is one of which a good deal has been made :— 
“The attendant—who was killed—had screwed down the 
safety valve until it became jammed. He seems to have 
been quite unskilled in boiler management, being usually 
employed as coachman.” The fault lay not with 
the attendant, but with the engineer, who fitted a 
spring balance that could be jammed down. This ques- 
tion of using spring balances without ferrules was 
thoroughly thrashed out some years ago before a 
coroner's jury in Kent. It so happens that it is 
men who are in every respect skilled, who are most 
liable to fasten down safety valves. They know well 
enough that a boiler that is safe at 130 1b. is safe at 
140 lb. They are well trained in the manipulation 
of fire, feed pump, or injector, and with a good pres- 
sure gauge they will play these against each other, 
and work, and that for years, without ever permitting a 
safety valve to blow off. Mr. Ramsbottom invented his 
celebrated safety valve on purpose to prevent drivers 
from locking the valves down. But a very few months 
sufficed to baffle him. The men overloaded the valves by 
the simple process, when steam was down, of first lifting 
the easing lever up and putting some shot in the cone on 
the top of one valve. It ran down under the loading 
point on the lever. Then they pulled the lever down, 
and leaded the other valve in the same way, thus virtually 
setting up the spring and raising the pressure 20]b. or 
301lb. Mr. Webb had to devise a further improvement, 
and it was said that at one time there was a reward of £5 
offered to any man who could overload the Webb valve. 
The money was never claimed. The third case was a tug 
boiler. Three men killed, one injured. “One safety 
valve was stuck fast, and the other had been inten- 
tionally rendered inoperative by a gag. The gagging 
seems to have been done systematically, and generally 
by the persons in charge of the boat.” ‘There is 
no evidence here of incompetence or ignorance. The 
men who gagged the valve knew quite well what 
they were about, and took their chance. There are scores 
of little tug boats which would lose a job if they did not 
fasten down the safety valve now and then. Those in 
charge back their luck, and win nine hundred and ninety- 
nine times out of the thousand. It is very wrong—most 
deplorable—but it is not done through ignorance; far 
from it. 

Number four is very simple. “The attendant—who 
was killed—appears to have inadvertently left the blow- 
off cock open, and thus caused the explosion by over- 
heating.” Is this a case in which a certificate could have 
prevented an explosion? Number five is another little tug 





boat case. “For three years only a potato seems to have 
been used as a salinometer, but on the day of the explo- 
sion the attendant did not use even this, and the result 
was a deposit of salt, and consequent overheating.” If 
we remember the particulars of this case aright, it was 
not the absence of a potato that was to blame; and we 
fancy that we have heard that furnaces sometimes come 
down even in great ships where there are fully certificated 
men and plenty of salinometers. The man who worked 
the tug was unusually skilful, or he could not have ran it 
for three years without an accident. The boiler was worn 
out. In case number five “the attendant allowed the 
water to fall too low. He relied on an automatic 
valve to give warning of low water, but this failed 
to act.” No one was killed or hurt. We are ata 
loss to understand why a certificate would have pre- 
vented a man from making such a mistake as this. The 
“explosion” was simply the collapse of the flue tube. 
Number seven is thus recorded: “On the day of the 
explosion there was about three times the pressure for 
which the boiler was intended when new, more than 
thirty-one years ago. The driver apparently did not 
understand the readings of the pressure gauge.” This 
was an old portable boiler, and is the only case out of the 
eight, in which there is reason to believe that the explosion 
was due to sheer ignorance on the part of the attendant. 
Number eight is curious. No particulars whatever are 
given of the boiler, but it seems to have been a marine 
boiler. It “was in charge of a man who allowed the 
water to become too dense, consequently there was an 
accumulation of deposit, and overheating.” No one was 
killed or injured, and we have nothing to lead us to the 
belief that the man in charge was ignorant. 

Such then is all the evidence available since 1882 that 
explosions result from ignorance on the part of boiler 
attendants; our readers can draw their own conclusions. 
A considerable number of explosions occur from reckless- 
ness on the part of men in charge, but no one can prove 
that the possession of a certificate would exclude once and 
for all this element of danger. There remains to be con- 
sidered another feature, but we must postpone this for the 
present. Meanwhile we shall be glad to hear from our 
correspondents, who hold views differing from ours, any 
arguments based on facts, not on theories or assumptions, 
which they may wish to bring forward. 


THE NEW SOUTH WALES LOCOMOTIVE QUESTION, 


Tae manner in which this question has been dealt with 
by the authorities in the Colony, and the delay that has 
taken place in its settlement, does not reflect credit on the 
New South Wales Government. As long ago as the be- 

inning of last year tenders were invited by the then 
Minister for Public Works, simultaneously in the Colony 
and in this country, for forty-four locomotives. The 
result of these tenders was that the prices quoted by the 
Colonial firms were over 60 per cent. in excess of the 
lowest tenders received from makers in this country, even 
in the face of conditions placing the latter at considerable 
disadvantage. But in place of accepting the English 
tenders, as was reasonably to be expected, the Minister 
for Works in the new Government which had come into 
office after the invitation of tenders had been issued, 
shelved the whole of them, and called for fresh tenders, 
on the plea that the engines indicated in the specifications 
to which tenders had been invited were not adapted to 
the requirements of the traffic, and that less expensive 
locomotives would suffice. On this occasion, however, 
strange as it may seem, the invitation of tenders was con- 
fined to the manufacturers in the Colony. 

Notwithstanding the opportunity thus afforded the 
local firms to underbid the English manufacturers, it was 
found that the new tenders were after all over 55 per 
cent. in excess of those received from this country. It 
was but reasonable to expect in the circumstances 
that this fact would have determined the question in the 
abandonment of the attempt of the Minister for Public 
Works to place the manufacture of locomotives in the 
hands of the colonial firms. It appeared, however, 
that so prized a piece of political patronage was not to 
be thus readily disposed of, and accordingly the 
Minister was authorised by the Government to make the 
manufacturers in the Colony an offer of £3000 per engine, 
which, the local newspapers stated, “was reckoned 
as an advance of 20 per cent. on the English tenders.” 
This handsome offer from a Government pledged at the 
hustings to a Free Trade policy was, however, declined by 
the local firms with something approaching to scorn, on 
the ground that, as materials and “ importation freights ” 
had advanced in the interim, they would be unable at the 
price offered “to insure a profit of more than 5 per cent., 
adding—as we learn from the newspaper reports—in what 
must be regarded as a vein of quiet banter, that “ although 
the price offered would have served as a recoupment, they 
were averse to allowing their patriotism to outstrip their 
business judgment.” Not less absurd and amusing in 
this connection is the reference, above quoted, by these 
same patriotic firms to the increase of “importa- 
tion freights,” seeing that the locomotives were 
avowedly to be made—with the exception of a few 
minor parts, as the public were given to understand—in 
the Colony. 

Although the offer of the Government was made and 
rejected as long ago as the beginning of March last, no 
decision on the subject appears to have been arrived 
at by the Government up to the date of the latest 
newspapers to hand from the Colony. So anxious 
are the Government, apparently, to place the order 
with the local firms, that it would not be surprising 
to learn that, notwithstanding their Free Trade principles, 
another stage in these protracted proceedings had been 
reached by the Government making an offer to the colonial 
firms to let the locomotives to them on their own terms. 
Another notable feature of the case is that it has been 
the occasion of the Minister’s taking the unprecedented 
course of calling in an outsider and late subordinate of 
the locomotive engineer to advise on the construction of 








the engines in opposition to the recommendations of the 
latter, while still retaining him in the position of chief of 
the locomotive department. 





CHANGES IN THE MANCHESTER SHIP CANAL WORKS, 


THE progress already made with the Manchester Ship Canal 
is extraordinary, and some recent occurrences have led to im- 
portant changes which will materially improve the scheme 
without, however, involving any additional outlay. The late 
Sir Humphrey de Trafford was one of the most difficult of the 

titioners to deal with, and the regard paid to his claims and 
interests by Parliament prevented the promoters from carrying 
out a part of the project as they wished. In consequence 
of this the entrance to the Manchester docks could only be 
through the Salford dock by crossing a portion of Trafford-road. 
This was a very inconvenient arrangement, and another result 
was that the Manchester dock would have had to be constructed 
partly on land already occupied by workmen's dwellings, which 
the company would have had first to pull down and then to 
re-erect elsewhere. This would, of course, have entailed 
heavy cost, but through the broader views and public-minded 
spirit of the present Sir Humphrey de Trafford this plan is 
about to be altered in a most valuable way. With that gentle- 
man the company have successfully negotiated fur the purchase 
of certain land, which, with other now practicable changes, will 
enable them to avoid both the awkwardness as to the dock 
approaches, and the necessity of interfering “with the houses 
referred to. At the same time, and as a consequence, the com- 
pany will have to abandon a portion of Lord Ege-ton’s pro- 
perty which they intended acquiring. This will involve a loss 
to Lord Egerton of Tatton, but he is so warm a supporter of 
the canal, being in fact chairman of the company, that that 
point has caused no difficulty, while a great gain accrues to the 
concern. Under the new plan the lands to be acquired will cost 
£83,000 less than the lands to be abandoned, and of this sum 
the company proposes to expend £60,000 on enlarging its 
original quay space. A surplus of £13,000, roughly speaking, 
will still remain, and the total cost of the works, even with the 
extensions proposed, will be practically less by that amount than 
the original estimate. These new arrangements will require 
the sanction of Parliament, and as the negotiations could not 
be completed until last month, the company will have to ask 
Parliament to suspend the Standing Orders in order to enable 
their Bill to proceed. There is every reason to believe that 
Parliament will authorise this suspension, and there is no 
opposition of importance to the Bill, ample clauses being inserted 
for safeguarding the interests of anyone involved in the new 
plans, No extension of time for the completion of the under- 
taking is asked for, the limit being 1892. Among other 
advantages of the new proposals, will be the elevation 
of a swing bridge which otherwise would only have just cleared 
the canal, to a height of 34ft. above the level of the canal, and 
this elevation will enable all coasting steamers to pass without 
the bridge being opened. With regard to the progress of the 
work, it is interesting to note that the contractor, Mr. T. A. 
Walker, exceeded the estimated minimum of 1,000,000 cubic 
yards of excavation per month by 30,423 cubic yards last 
month, and he is about to set up machinery which will enable 
him to still further increase the minimum. At the present 
time he has at work 6000 men, fifty-six steam excavators, 
seventy-three locomotives, 2367 wagons, and fifty steam cranes, 
and seventy-nine miles of temporary railroad laid down. On 
Tuesday the Bill came before tue Standing Orders Committee, 
who consented to report in favour of suspending the Standing 
Orders under the special circumstances described. The Bill 
will now be able to proceed, and will doubtless be passed, 


WELL-DECK STEAMERS, 


THE question of the freeboard of steamers of the “ well-deck ” 
type is again being brought befure the notice of Lloyd’s by the 
shipowners of the North-east coast, and specially by those of 
West Hartlepool, which has a larger number of steamers of that 
type than any other port. It had been thought that the 
question had been settied by the Departmental Committee of 
the Board of Trade and by Lloyd’s, but ever and again it crops 
up, and certain proceedings in regard to steamers sold to 
foreigners emphasises the complaint. For instance, a steamer 
was sold from West Hartlepool to a foreigner, the particulars of 
which have been stated to the Board of Trade, and may be thus 
summarised. The vessel had been owned for some years at the 
port, was sold to Norwegian owners, and loaded so that “ the 
centre of each disc was submerged three inches.” The Board 
of Trade’s attention was called to the matter; but that vessel 
was allowed within forty-eight hours to proceed to sea so 
loaded. It is cases such as these in our ports which make the 
shipowners so restive. Foreign vessels take more cargo than 
ours are allowed to do; and not only so, but a British-built 
vessel when sold to a foreigner is allowed to take more 
cargo than when she was English owned. There are owned at 
British ports more than 1000 of these well-decked steamers, 
and very naturally the owners are anxious as to the future of 
their investments when they find that thereis an apparent 
handicapping in comparison with steamers of other types, and 
in comparison with steamers of the same type when sold to 
foreigners. It is admitted that the question of the stoppage 
of foreign vessels is a difficult one, but it is certain that the law 
gives the Board of Trade power to detain them when in 
infringement of the law here, and that power either ought to be 
put into force, or it ought not to be put into force against the 
vessels owned by British subjects. There is no doubt that this 
question is at the root of all the agitation as to loadline 
questions, and the sooner it is settled on some basis which 
would be fair to the steamers of all nations the better. If the 
attention of the shipowners were turned exclusively to the one 
point of obtaining justice for British steamers in our own ports 
they would be more likely to bring about a settlement; and 
they would certainly have with them the influence of the 
national voice. As it is they ask for sectional concessions, 
which experts only can decide upon, and they lose the moral 
weight of popular support. 


NEW EUROPEAN SMALL-ARMS, 


Unper the title “Our Need of Arms,” Captain Stiider con- 
tributed a short article to the Schweizerische Militarzeitung early 
in the year. In this he deals with this critical question from 
the Swiss point of view. Twenty years ago, he observes, the 
breech-loader was the pressing question of the day, emphasised 
as it was by “ Kénigsgratz ;” now it is the magazine arm. As 
early as 1867, however, the Vetterli system of magazine loading 
had been adopted by Switzerland. France followed later, and 
Germany also, more from misgiving as to the — powers of 
an opponent with such an arm, from hearty conviction: 
The lead taken by Switzerland in ee however, has 
practically been lost. At Thun, it is true, the question of small 
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bores was first thoroughly grappled with, but both the magazine 
loading and small bore have been since taken up and per- 
fected by other Powers more quickly than in Switzerland. France 
especially has advanced to the front by the development and 
adoption of a famous smokeless powder, which is powerful in 
its action but not violent, and which possesses exceptional 
keeping qualities, She has adopted the 8 mm.—0'3lin.—bore, 
and had it in full working fora year. The fact that the arm is 
not the most perfect in all respects is hardly worth consideration. 
In the meantime other Powers are still experimenting, and 
France may reap the benefit of her position in any sudden war 
now. Switzerland, Captain Stiider regrets to say, is critically 
situated. France has plans drawn up for marching through 
Switzerland as well as other adjacent countries. She has war 
materiél and transport conveniently placed at Lyons and 
Besancon ready prepared. Switzerland is easily entered, 
and the route from Basle to Constance is familiar. The 
Swiss frontier towards France is unfortunately left open, 
sympathy with a neighbouring republic having perhaps led 
Switzerland astray. It would now indeed, observes the writer, 
be a fulfilment of the old motto, Dominus providebit, if Switzer- 
land should escape disaster under present circumstances, Is 
there time, Captain Stiider asks, to repair the neglect. He ends 
by recommending a magazine arm with 7°5 mm. bore—‘295in. 
—with smokeless powder. 


WAGES IN THE GERMAN EMPIRE, 


Tue following figures, showing the average yearly receipts of 
wages of each workman in the undermentioned branches of indus- 
try, are absolutely trustworthy, and have been collected for the 
important object of forming the basis on which to calculate the 
pensions to be paid to each workman on being invalided or 
superannuated, in accordance with the new industrial-socialistic 
laws of the German Empire. It must, however, be observed 
that women and boys, where such are employed, are included 
in the averages; also that in some of the trades mentioned the 
men only work for a portion of the year at that particular trade. 
Gas and waterworks, M. 988; music and musical instruments, 
924; breweries, 921; if provisions and drink be delivered and 
compounded for in money, then 1100 to 1200; tramways, 892; 
type printers, 884; engine and machine fitters and turners in 
Rheinland - Westphalia and those employed in hardware 
branches, 856; ironworks and rolling mills in Rheinland-West- 
phali, 876; ditto, North-east district, 836; ditto, South group, 
828; ditto, South-west group, 788; ditto, Saxon-Thuringian 
group, 756; ditto, Silesian group, 580; chemical industry, 812; 
precious metals and alloys, 760; building trades, 542; tan- 
neries, 768; timber and lumber trade, 689; glass works, 756 ; 
instrument makers, 720; private railway companies, 672; distil- 
leries, 656; papermakers, 648; flour millers, 628; textile indus- 
tries, 541; potteries, 618; silk mills, 612; State chimney 
sweeps, 600; preparation of foods, 600; manufacturers in 
paper, 596; sugar refineries, 528; linen, 492; clothing, 492; 
stone quarries, 460; tobacco spinners, 400; brickmakers, 272. 
All these together make an average of 632 marks, or £31 10s. 
per an per annum, taking all the country over, 








LITERATURE, 


John Bull and His Guns, By General Wray, R.A. 1888, 


GENERAL Wray, formerly the Artillery Adviser to the 
Indian Government, has just brought out a pamphlet with 
the above title. General Wray’s reputation entitles him 
to attention. He starts with the assumption that to 
prevent an enemy from landing is the principal object of 
our guns. With the protection of our commerce he does 
not deal. The element in defence never sufficiently con- 
sidered, he says, is accuracy. Nearly sixteen years ago 
General Wray sat as president on the question of mechani- 
cal range firing. The present Director of Artillery, 
General Alderson, and also Sir Charles Warren were 
among the members. The comparison of results of 
judging distances by eye or by any fair range finder, 
showed the enormous advantage of range finding. For 
instance, in the first trial with infantry in judging a 
rauge of 220 yards, the average error of six men was 80 
yards by the eye; that of the Nolan range finder was 1 
yard. So with field artillery, in eleven trials with an 
average range of 2074 yards, the average error of 
estimation by eye was 284 yards; that of the 
range finder was 22 yards. This is’ an old story. 
The General passes on quickly to the more critical ques- 
tion of what is called “position finding,” from our coast 
batteries. This expression refers to a science which has 
been developed during the last ten years in this country 
to a wonderfully perfect pitch by Major Watkin, R.A. 
The mind of the British taxpayer will most readily grasp 
the importance of the subject by the circumstance that 
the War-oftice recently put £25,000 into Major Watkin’s 
hands with a retainer of £1000 a year for ten years for his 
services. Yet Major Watkin is a man of no private 
personal interest. It was the actual achievements of his 
system and instruments that caused the War-office to fix 
on this sum as his reward. Why, then, has so remark- 
able a branch of artillery science not been noticed by us 
before? The answer is that we have handled Major 
Watkin’s instruments, and we have seen him frequently 
from time to time during the whole process, but the 
matter has been treated confidentially, owing to the im- 
ae of quietly perfecting it before it was spoken of. 

ven now, when a body of officers is completing an 
electrical course at Woolwich with a view to this line of 
work, the details of all the arrangements are kept strictly 
confidential. The issue of General Wray’s pamphlet is 
the first justification we have had for discussing the 
subject. We will return to it. 

The General thinks that quick-firing guns may, if ill 
managed, merely cause a great waste of ammunition, 
while if we can work our guns so as to make one gun hit 
as often as sixteen do on the old system, we have attained 
an enormous gain in efficiency, and just where the shoe 

inches now, namely, in the matter of gun power. Major 
atkin’s long series of experiments, and his labours, were 
brought to a definite result when in January, 1887, an 
extended trial from forts at Plymouth was approved. 
The Duke of Cambridge happened to be at Plymouth, and 
rode over with his staff when the trials took place. As it 
happened, the practice was even more perfect thar. could 





be reckoned on. The diagrams herewith are even of much 
earlier date. They show the hits on a range fired over 
by 18-ton 10in, muzzle-loading guns; No. 1 and 3, with a 
position finder, 2 and 4 without. Major White, superin- 
tendent of range finding at Aldershot, estimates that the 
gain in accuracy is as 4 to 1, in rapidity as 2 to 1, and in 
absence of interference from smoke as 2 to 1, making up 
16 to 1 altogether, 
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Under present arrangements telescopes which are simply 
laid from directing stations, indicate to batteries,sometimes 
miles away, the training and elevation for the guns; and 
on the system of predicted firing, the guns are pointed on 
a spot which the vessel is apparently approaching in a 
few seconds. Should she seach tk the guns are fired by 
electricity. Should she change her course sufficiently to 
avoid it, a fresh spot on her apparent course is aimed at. 
The cost of applying this system averages £50 per gun; 
the saving to the country in guns, and ammunition, and 
men, may probably be enormous. Incidentally we may 
remark that detachments find it at first rather trying to 
work a gun which fires without any connection with 
them after it is once loaded and laid. This system is a 
grand help on our coast defence, but it does not apply to 
the question we have recently brought forward, namely, 
the pressing need of new guns both for the navy and 
field artillery. 

General Wray next treats of the excentricity of naval 
fire owing chiefly to the instability of the platform 
depending on the action of the sea, and the great 
advantage of coast fire. This the writer considers such 
that, if we apply our means scientifically, we need 
not spend money on iron casemates, turrets, granite, or 
even disappearing carriages. On the other hand, he advo- 
cates defence by guns and torpedoes, with proper systems 
of position finding, and the use of search lights. He 
thinks that a well-established system of defence may 
easily be made so overwhelming in its power, that we could 
spare many guns for our Colonies and coaling stations. He 
would also utilise high-angle fire, in support of which he 
reproduces the diagram of a practice at the 
Inflexible target, which originally appeared in THE 
EnGINEER, in the “ Meppen Report,” in 1879, and was 
subsequently repeated in the “Proceedings” of the 
United Service Institution, from which the General 
quotes. He suggests that a dozen rifled Elswick 
howitzers—or even the converted high-angle howitzers 
made from 12-ton guns, of which he does not greatly 
approve— with position-tinding arrangements, would cost 
very little, and offer a great security to such places as 
Brighton and Scarborough. Expensive cover, General 
Wray considers a mistake. Position finding puts the ship 
so completely in the power of coast guns that we had 
better save our money on that item. 

General Wray’s pamphlet is well worthy of attention, 
dealing fundamentally as it does with the important 
question of coast defence, both of England and Colonies. 
We must bear in mind, as we have said, that the defence 
of our trade at sea, the supply of guns for our fleet, and 
our field guns, are not conan on. 








SIR GEORGE BARCLAY BRUCE. 


Tue members of the Institution of Civil Engineers and of the 
profession generally will be pleased to learn that knighthood 
has been conferred upon Mr. George Barclay Bruce, President 
of the Institution of Civil Engineers, and that the honour has 
been acknowledged and accepted as a compliment to the pro- 
fession and to the Institution. Mr. George Barclay Bruce was 
Robert Stephenson’s second pupil, and—much against his 
inclination at the time—was compelled by his master to spend 
five years in the engine-shops at Newcastle-upon-Tyne as a 
workman before being allowed to go out on railways under 
construction, Robert Stephenson’s idea being that, to become 
an engineer, it was essential first to bea mechanie. Since the 
termination of his apprenticeship Mr. Bruce has been largely 
engaged on railway construction in many parts of the world. 
For two years he assisted in the preparation of the designs for 
works on the Newcastle and Darlington Railway, and notably 
the large timber viaducts which it was then the custom to 
build. For one year he was resident engineer on the Northamp- 
ton and Peterborough Railway ; for between five and six years 
he filled a similar position on a section of the Newcastle and 
Berwick, which section included the Royal Border Bridge, a 
large masonry structure over the river Tweed. In 1851 he was 
the engineer for the Alston branch of the Carlisle Railway. He 
then went to Calcutta, as one of the engineering staff selected 








by the late Mr. J. M. Rendel, to lay out and superintend the con- 
struction of the East Indian Railway. Fourteen months later 
he received the appointment, from the same engineer, of chief 
engineer of the Railway, and then introduced what is 
known as the departmental system, for the execution of the 
works by the company’s own staff, without the intervention of 
large contractors. He remained in Madras until the end of 1856, 
when he was obliged by illness to return home-—and at that 
time there were either under survey or under construction 400 
miles of line. Subsequently he became consulting engineer in 
London for the South Indian Railway Company, an appoint- 
ment he still retains, and for which company he has carried out 
600 miles on the same departmental system. At the instance 
of Mr. Robert Stephenson he visited, and tested before its 
opening, the Great Victoria Bridge over the river St. Lawrence 
at Moutreal. In Germany he has been chief engineer for the 
following lines: the Tilsit-Insterberg (50 miles), the East 
Russian from Pillao to Kénigsberg and on to the Russian 
froutier (150 miles), and the Berlin Gorlitz (120 miles), From 
1872 to 1879 he acted as consulting engineer for the Govern- 
ment of New Zealand in connection with their railways ; between 
1873-76 he carried out the works of the Rio Tinto Railway and 
Pier in Spain ; and he is also the engineer-in-chief for the East 
Argentine Railway—110 miles. In England, during the past 
twenty-five years, he has been the engineer for the Whitehaven, 
Cleator and Egremont system of railways in Cumberland ; the 
Kettering, Thrapstun and Huntingdon Railway ; the Peterboro’, 
Wisbeach and Sutton Railway ; the Stonehouse and Nailsworth 
Railway, and other works. As was announced last week Mr., 
now Sir George B, Bruce, was re-elected President of the 
Institution for the ensuing year. 








THE TREVITHICK MEMORIAL. 





Ovr readers will remember that an energetic effort was made 
some time ago by Lieut.-Col. Davis and other gentlemen to pro- 
vide some adequate memorial to Richard Trevithick. We are 
happy to say that the effort has been successful, a sum of 
£1862 12s. 43d. having been subscribed. The committee, con- 
sisting of Mr. William Adams, Sir F. J. Bramwell, F.R.S., Sir 
George Barclay Bruce, Major-General Sir Andrew Clarke, R.E., 
Mr. Hyde Clarke, Mr. Henry Chapman, Mr. Edward Alfred 
Cowper, Lieut.-Col. John Davis, F.S.A., Sir Charles Hutton 
Gregory, the late Mr. William Husband, Mr. Joseph Tomlinson, 
Mr. Edward Woods, Mr. F. W. Webb, Mr. H. Trueman Wood, 
and Mr. Percy G. B. Westmacott, congratulate the subscribers upon 
the result of the appeal, and announce that, in addition to the 
memorial window already placed in Westminster Abbey, they 
pro to endow an engineering scholarzhip in Owen’s College, 
Manchester, with a sum of £1000, the interest on which is to be 
given triennially to students there; and also to institute a 
triennial medal at the Institution of Civil Engineers, if a suffi- 
cient amount remains or is hereafter subscribed. 

The window is situated in the north aisle of the nave, and is 
the third from the west end, next to that in memory of 
Brunel. It consists of two finely-proportioned lancets, with a 
quatre-foil shaped piece of tracery above. In the painted glass 
eight figures of early Cornish saints are represented standing 
in two tiers of canopied niches, the name of each figure being 
written on a scroll beneath. Beginning at the left in the top 
row, they are St. Piran, St. Petroc, St. Pinnock, and St. Germa- 
nus ; in the next row, SS. Julian and Cyriacus, St. Constantine, 
St. Pinnock, and St. Geraint. A third row of niches below 
have figures of angels holding on scrolls outline drawings of 
some of Trevithick’s inventions, viz., the locomotive which ran 
on the experimental railway in 1803, the locomotive of 1808, 
the steam dredger patented in 1803, and a Cornish engine and 
boiler. A figure of the Archangel St. Michael is placed in the 
piece of tracery, and in the canopies at the head of the lights 
are shields with the arms of the See and Duchy of Cornwall. 
Some difficulty was experienced in choosing appropriate sub- 
jects, from the fact that the four adjoining windows were all 
memorials to engineers, and any Scripture subjects having the 
remotest reference to engineering had already been used in 
them. It was thought, however, that as Trevithick was a 
Cornishman, these figures of essentially Cornish saints would 
not be inappropriate. The list was kindly furnished by 
the Archbishop of Canterbury. The artists employed to 
execute the window were Messrs. Burlison and Grylls, of 
London, and as a glass painting it claims attention for its refine- 
ment of execution and elaboration of detail, 





EXPRESS ENGINE, GREAT NORTHERN 
RAILWAY. 


SEVENTEEN years ago Mr. P. Stirling, locomotive superinten- 
dent of the Great Northern Railway, designed outside cylinder 
engines to conduct what was even then the fastest traffic in the 
world, and not long afterwards, by his courtesy, we were able to 
publish working drawings of one in our portfolio. These engines 
have been so successful, keeping time with trains of from eleven 
to twenty-six coaches, that the type has been perpetuated with 
few changes. Our supplement illustrates the engine shown last 
year at Newcastle. 

The cylinders are 18in. diameter, 26in. stroke; the driving 
wheels, 8ft. diameter; the boiler pressure, 1401b.; and the 
tractive effort, 944 1b. per pound cylinder pressure. The boiler 
is 4ft. in diameter, and contains 174 tubes 1fin. diameter. The 
heating surface is—fire-box, 109 square feet; tubes, 936 square 
feet ; total, 1045 square feet. Grate area, 17} square feet. 

The bogie wheels are 3ft. llin. in diameter, the trailing 
wheels 4ft. 7}in., the load on the leading bogie wheels is 8 tons 
2 cwt., on the trailing wheels 9 tons 9 cwt., driving wheels 
17 tons, trailing wheels 10 tons 12 cwts.: total weight, 45 tons 
3 ewt. The tender is carried on six wheels 4ft. 14in. diameter, 
and holds 2900 gallons of water—sufficient for a run of 105 
miles without a stop, to Grantham—and 5 tons of coal. The 
total wheel base is 29ft. 9in. 

The majestic proportions of these engines have always excited 
the admiration of engineers, and they are as good as they look. 
They have been built at Doncaster, and their workmanship leaves 
nothing to be desired. They are, perhaps, the most celebrated 
locomotives in the world. It would be difficult to name many 
types which have lived so long, and which comply so fully with 
the heavy demands of an exceptionally fast traffic. 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—William H. Davis, staff engi- 
neer, John E. Johnson and Edward Gallery, engineers, and 
Frederick G. Jacobs and Henry St. C. Baldwin, assistant engi- 
neers, to the Benbow, to date June 14th, 
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MR. SWAIN’S PHOTO-ZINCOGRAPHIC WORKS. 





IN a previous impression we noticed at some length the photo- 
graphic works of Messrs. Marion and Co. We have now to 
describe an establishment in which photography is employed in 
the production of engravings, an extremely interesting process 
concerning which little is generally known. 

Mr. John Swain, whose engravings are familiar to the readers 






Fig. 1.—THE WHIRLER. 


of these pages, has several works in and about London for 
the production of various kinds of machine and lithographic 
prints, and that branch of his establishment which forms the 
subject of the present notice is at Farringdon-street. The pro- 
cess of photographing on wood blocks was taken up by him at 
an early date, before the advent of electric lighting, and foggy 


Fig. 2—A PRINTING FRAME. 


weather would then interfere seriously with rapidity of pro- 
duction, the printing process being much too slow for the 
utilisation of the magnesium light; consequently, one misty 
day, when some engravings were wanted in a hurry for the 
Iilustrated London News, ‘\e sent his son and a companion away 
from London by one of the lines of railway to the first place at 





Fig. 3—THE ACID POURER, 


. which they could find bright daylight. They then left the 
train with the blocks and printing frames, took the required 
prints on the blocks, then returned by first train to London. 
This device is probably unique in all photographic experience. 
At the present time Mr. Swain is devoting much special atten- 
tion to chromo-lithography of an artistic character. 

Athis photo-zincographic works in Farringdon-street the cleaned 
zinc plates are first coated with diluted albumen, and then with 
a solution of albumen in water, to which some bichromate of 
potash is added. This is evenly distributed over the plate by 
means of the whirler represented in Fig. 1 ; the zinc plate is 





| 
| placed face downwards in the jaws of the whirler, as represented 
| in the cut. When face downwards it is less liable to be deterio- 
| rated by particles of dust settling upon its surface, and the 
surplus liquid is removed with more facility. That the latter 
may run off all the more easily, the plate does not rest in grooves 
in the boards holding it, but upon the ends of nails driven 
through from the outside of each board. The plate is whirled, 
centre-bit fashion, from fifteen to fifty seconds, according to the 
viscosity of the liquid used in any particular process, With 
diluted albumen the whirling is of short duration, and a per- 
fectly even, very thin coating is obtained. In some works a 
whirler with a larger handle is turned by “knack” with one 
hand only. The operators in such cases fancy that the eccentric 
motion then also given to the plate is advantageous ; but this is 
questionable. The wet solution of bichromate of potash, 
albumen, and water is not sensitive to light, but when the film 
is dry the reverse is the case. Hence the drying over a small gas 
jet is effected in nonactinic light. The effect of light is to 
partially deoxidise the bichromate of potash; an oxide of chro- 
mium insoluble in water is thrown down in the film, all the rest 
of which, where light has not acted through the negative, can 
be dissolved off in water. This process does not give half-tones ; 
it is suitable only for line drawings, or subjects in black and 
white. 

The printing frames used by Mr. Swain are of a special 
description, and permit the application of much more pressure 
than those used in ordinary photography. One of them is repre- 
sented in Fig. 2; its glass plate is an inch thick, and this is not 
in practice found to appreciably increase its liability to be 
cracked by the near proximity of the electric are used in print- 


less importance than absolutely bare glass in the lines of the 
image. A good negative for the purpose, according to Mr. W. J, 
Wilkinson, an authority on the subject, should show all the 
lines of the image when it is laid down flat on a piece of white 
paper. When the lines are then quite clear, excessive density 
in the black is not so necessary as sometimes supposed, A few 
brands of the more slow gelatine dry plates in the market 
will do for photo-zincography, but the old wet process is more 
economical. 

Fig. 4 represents a camera room, in which the maps and other 
line drawings are copied. The gigantic size of the cameras will 
be noticed ; indeed, there is one among those on the premises 
in which a man can lie down, The lower camera, it will be 
noticed, is not pointed at the image. A box in front of the 
lens carries a mirror at an angle of 45 deg.; this mirror is silvered 
upon its face to get rid of double reflection, and its surface is 
optically true, that there may be no distortion of the image, 
The drawing is thus copied as it is reflected in a looking glass, 
in order to reverse the sides of the image upon the negative, on 
the same principle that the sides of drawings on wood blocks 
are in the reverse position to those which they occupy in prints 
from the same. In order to be independent of the state of the 
weather, the photographing of the drawings is effected, when 
necessary, by the electric light. Arc lamps are used on the 
premises, a current of about 20 ampdres and 35 volts being 
employed. 

The intensification of the fixed negative, to make it deep 
enough for printing, is effected by Mr. Swain by means of 
ferricyanide of lead. His exact formula is not known to us, but 
Dr. Eder and Captain Toth, of Vienna, who discovered the 
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Fig. 4—THE CAMERA ROOM. 

method, proceeded as follows :—The fixed and well washed 
negative received a washing with distilled water, then was 
plunged in a bath consisting of, nitrate of lead, 100 grammes ; 
red prussiate—ferricyanide—of potash, 5 grammes; distilled 
water, 5 grammes. In this bath it remained until it became 
quite white, then it was well washed, and flooded with a 20 per 
| cent. sulution of ammonium sulphide; when the film then 
became blackened through it was thoroughly washed again, and 
the negative was finished. The emell of ammonium suiphide 
was strong in the photographic department at Mr. Swain’s 
works, 

The method of intensification used at Brussels in the produc- 
tion of negatives for Belgian ordnance maps gives intensely 
black negatives, and avoids the use of sulphide of ammonium. 
The agent used is bromide of copper. Where this process 
originated we do not know, but it came here from abroad. 
Early in 1877 Mr. Leon Warnerke saw the formula in Anthony’s 
Photographic Bulletin, of New York. He then tried it, verified 
ite merits, and communicated the results to Captain Abney, who 


ing, perhaps because it is annealed with great |care. In the cut | 
the glass negative is represented upon the glass of the frame, | 
and upon the negative i: the zinc plate. Then comes the hinged 
back of the frame, with cross bars and strong screws for screwing 
all the surfaces together. When the plate is thus secured behind 
the negative, the frame is turned up, and the zinc plate exposed 
to light behind the negative. 

When removed from the printing frame the plate is inked, and 
washed for a few minutes to remove the bichromate of potash | 
from the portions unacted upon by light. It next is treated with | 
solution of gum arabic, after which the image upon the plate 
will take ink. It is under the gum solution for ten minutes, 
and is then washed. Afterwards the plate is inked with a very 
greasy ink, and sent to the etching department, in which it is | 
briefly immersed in a very weak solution of nitric acid, and then 
sent down to the artists’ department that any defects in the | 
image, which are rarely present, may be removed by hand. It 
is then sent upstairs again for deeper etching. The image is | 
inked by means of a perfected lithographic roller, with greasy 
ink, dusted with resin and heated on metal slabs, then the plate also tried it, then read a paper upon the subject before the 
is put in baths of special Doulton ware, containing highly | Photographic Society. By this method 120 grains of sulphate 
diluted nitric acid, and the baths are rocked by hand upon | of copper are dissolved in loz. of water, and 125 grains of 
wooden cradles while the acid is eating into the metal. Every potassium bromide are dissolved in as small a a of water 
now and then the plate is taken out, inked, resined, and heated | as possible. The two solutions are then mixed, and the plate is 
afresh, then replaced in the etching bath. This frequent | flooded with the mixture. When the image becomes of a 

| varnishing of the image is given to prevent the acid eating its | greenish-grey colour the liquid is poured off, the plate is well 
| way under the lines of the engraving, which under the system | washed, then washed with distilled water, after which a solution of 
adopted stand up from the rest of the plate like little ranges of | 100 grains to the ounce of nitrate of silver is made to cover it at 
| hills of exceedingly small elevation. An average plate takes | one sweep. These operations may be repeated if necessary, but 
| about four hours to etch. intense blackness is usually obtained by the first treatment. 
Nitric acid is used in the etching rather than hydrochloric | The only objection to this process is the considerable amount of 
acid, because it works quicker ; and as carboys of nitric acid are | nitrate of silver it uses up, but in all large photographic esta- 
unpleasant and somewhat dangerous things to handle in work- | blishments the silver is finally recovered, so this process is much 
shops, the carboy in use is mounted in the wooden frame—Fig. | used. Mr. Warnerke found that the application of sulphanti- 
3—in which it can be more conveniently manipulated. moniate of soda in place of nitrate of silver gave a red image. 
The negatives for photo-zincography are usually taken by the; The power at Mr. Swain’s works is obtained from two gas 
old wet collodion process, as strong a contrast in them as pos- | engines of 8-horse and 6-horse power. There are five dynamos 


' sible of black and white being desired ; but great density is of on the premises, 
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CONVERSAZIONE OF THE ROYAL SOCIETY. 


Last Wednesday night, at the conversazione of the Royal 
Society at Burlington House, under the presidency of Professor 
George Gabriel Stokes, Professors W. E. Ayrton and John 
Perry exhibited some new applications of the multiplying 
spring to utilitarian purposes. The magnifying spring consists, 
as already stated in these es, of a shaving or riband of 
metal twisted spiral fashion into a cylinder; when such a spring 
is fixed at one end and pulled at the other, the latter end 
rotates, and the amount of rotation is directly proportional 

' to the extension. 
One of the most 
usefulapplications 
of the spring is 
to the simplifica- 
tion of the aneroid 
barometer, upon 
the principle illus- 
trated by the 
accompanying dia- 
gram, in which AB is a portion of the glass lid of the 
aneroid, and W the indicating needle, H K is the closed 
chamber, and F a spring which keeps it in position. The 
multiplying spring E, carrying the needle W, is attached 
below to the chamber H K, and above to the glass A B by 
the wire D; this wire is made of an alloy of German 
silver with a little tungsten, which alloy is known in commerce 
as “platinoid.” As the chamber H K expands or contracts with 
changes in the pressure of the atmosphere, the motion is magni- 
fied and indicated by the needle W, actuated by the magnifying 
spring. In this way most of the gearing and mechanism of 
ordinary aneroids is superseded, the friction is abolished, and 
the instrument considerably simplified. The same exhibitors 
had apparatus in which the magnifying spring measured in 
increments of one-thousandth of an inch, the expansion and 
contraction of a wire by heat, also a micrometer in which the 
spring was utilised to measure thicknesses as small as that of 
different sheets of paper; they also exhibited an instrument for 
measuring electric pressure. About 3000 of these springs have 
now been made for various useful purposes. 

Professors Ayrton and Perry likewise exhibited a modified 
Maxwell galvanometer with invariable sensibility. They said 
that “the ordinary torsional suspension is dispensed with, and 
the controlling couple is produced by the action of the magnetic 
field on a number of small magnets rigidly attached to the 
moving coil. Hence, not merely does the deflecting couple for a 
given current vary with the strength of the magnetic field, but 
so also does the controlling couple, consequently the deflection 
for a given current is practically unaffected for wide variations 
in the strength of the field. The object of attaching many small 
magnets to the moving coil is to cause the controlling couple to 
vary directly with the deflecting couple, even when the strengths 
of different portions of the field occupied by the coil are varied 
in very different proportions, a result which is found to occur 
when one of the stationary magnets alters its magnetism much 
more than the rest of the magnets forming the compound per- 
manent magnet, or when the field is much distorted by the 
presence of some large neighbouring magnet.” 

A new result of stellar photography was on view in the form 
of a recent chart of the Pleiades, prepared by the brothers 
Henry from photographs taken in Paris on November 16th 
and December 14th, 1887. The time of exposure was four 
hours in each case, and the negatives contained more details 
than any of their predecessors. 

A machine for cutting thin sections of objects for the 
microscope, and called “the selecting microtome,’ was ex- 
hibited by Mr. W. H. Caldwell, of Gronville and Caius 
College, Cambridge. By means of a combined screw and lever 
motion, and a fine steel razor, even and regular sections 
one-fifty-thousandth of an inch in thickness can be cut 
by the apparatus. The sections as they are cut pass over the 
razor, and are received upon the surface of a suitable liquid, 
which in some cases is paraffin; upon the liquid they flatten 
themselves out by surface tension, on the principle that drops 
of oil flatten themselves out upon water ; the sections are next 
caught upon the surface of a travelling endless leather band, 
which carries them upwards in a slanting direction out of the 
liquid, and delivers them automatically upon glass slides. The 
inventor states that either a complete and continuous series, or 
any required fraction of such, say every tenth section, is re- 
ceived mounted with each section touching its predecessor on 
the slide. Series can be made from either frozen or dry 
objects. He also exhibited apparatus for accurately imbedding 
objects in pyroxyline in or in insoluble gelatine. 

Mr. C. V. Boys was to the front again with his soap bubbles. 
To show that an air film really prevented two bubbles from 
touching when they were rubbed together, he coloured one of 
them with the highly fluorescent dye, uranine, perhaps out of 
compliment to the president of the Royal Society. When the 
two bubbles were illuminated by the electric light, it was seen 
that the colouring matter did not pass to the uncoloured bubble. 
The passage of ether vapour through soap films was shown by 
allowing a bubble to rest upon the vapour for a time, then rais- 
ing it in the air, when the bubble would hang from its support 
like a heavy drop; when at this time a shadow of the bubble 
was projected upon a screen, the ether vapour could be seen 
falling from it by the unequal refraction of light. 

Sir Frederick Bramwell, the President at Bath of the next 
British Association meeting, exhibited a gradational colour 
blender, consisting of a cylinder with colours painted in conical 
form in the direction of its longitudinal axis. On rotating the 
cylinder the colours were, therefore, blended in gradational pro- 
portion. 

Professor G. H. Darwin exhibited Sir William Thomson’s 
models of foam or froth, consisting of equal bubbles. Each 
bubble is a curvilinear 14-faced space. In the foam three films 
meet at 120 deg. at each edge, and of the three which meet two 
are hexagons and one is a square. 

Mr. William Crookes exhibited specimens of auriferous quartz, 
auriferous blende, aid other gold-bearing minerals from Mr. 
Pritchard Morgan’s mine, Gwynfynndd, near Dolgelly, North 
Wales ; also an ingot of gold from the above mine, weighing 
2128 ounces, or 1 cwt. 33 1b., value £8400. 

Professor Roberts-Austen exhibited specimens which, he 
stated, were intended to illustrate an attempt to revive a branch 
of art metalwork now neglected in Japan. The best native 
examples were made in Nagoya by retainers of the Daimio of 
Owari. Thin sheets of metals and alloys are soldered layer upon 
layer, care being taken that metals which will present diversity 
of colour come together; holes of varied shapes and depths are 
then drilled in the mass, or its surface is covered with devices 
in trench-like cuts of V section, and the metal is hammered 
until the holes or trenches disappear, being replaced by banded 
circles or lines: The colours of the layers may then be pe st 
by suitable “ pickling solutions.” The specimens included two 
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native examples of “ Mokumé” or wood-grain alloy, prepared by 
the method described above. 

Mrs. Watts Hughs exhibited figures produced by the voice 
acting upon elastic discs. 

Outside subjects within our province, the most interesting 
exhibit was perhaps that of Mr. Henry Burns, consisting of 
glass nests of living ants,illuminatedand magnified. Thesecurious 
insects, some of which maintain milk aphides, or plant lice, to 
obtain a delectable saccharine beverage, have curious manners, 
customs, and codes of morals. Their owner gave a nest of 
them a new queen, as the other one was growing old, but they 
buried the new one alive. Mr. Walter Gardiner exhibited a col- 
lection of winged and plumed seeds, also models of carnivorous 
plants. He exhibited a model of one seed furnished with a 
natural corkscrew, with which it worked its way into the earth. 








PRIVATE BILLS IN PARLIAMENT. 


Up to the adjournment of Parliament for the Whitsuntide 
recess, twenty-one Private Bills had received the Royal assent, 
while sixty-six had passed the third reading of the Commons, 
the majority having also passed through the House of Lords. 
Among the Bills which have thus become law are:—The 
Billinghay and Metheringham—Light—Railway Abandonment, 
the Blackburn Corporation Tramways, the Brymbo Water, the 
Buenos Ayres and Ensenada Port Railway, the Clifton Suspen- 
sion Bridge, the Clyde Navigation, the Columbia Market and 
Railways, the Draycott Gas, the Fylde Water, the Govan 
Burgh Amendment, the Isle of Axholme Railway—abandon- 
ment—the Kent Water, Lloyd’s; the London, Brighton, and 
South Coast—various powers—the Newhaven Harbour, the 
Perth Water and Gas, the South Indian Railway, and the 
Uxbridge and Rickmansworth Railway—abandonment—Bills. 

The Cardiff, Penarth, and Barry Junction Railways, and the 
Glenfalloch Railway Bills, have been abandoned. On the other 
hand, all opposition has been withdrawn to the Lanarkshire and 
Ayrshire Railway Bill, which, among other things, proposes to 
authorise the company to double their Beith branch. The 
London, Tilbury, and Southend Railway Bill, taking powers to 
the extent of £450,000 ehare capital, and authorising a subscrip- 
tion to the Regent’s Canal, City, aad Docks Railway, and also 
a junction with the Regent’s Canal, is also unopposed. A House 
of Commons’ Committee has the Metropolitan Outer 
Circle Railway Bill, which authorises the construction of a line 
from the Great Western and District Railways at Ealing, by Kings- 
bury, Hendon, Finchley, and Colney Hatch, to Tottenham, where 
it will be connected with the Great Eastern system. Junction will 
also be made with the Metropolitan, the Midland, and the Great 
Northern Railways. The line is to be eighteen miles in length, 
and the share capital is to be £1,200,000, interest being paid out 
of capital during construction. The London and Blackwall Rail- 
way Bill, authorising an extension of time by two years for com- 
pleting the works sanctioned in 1885, and the raising of £540,000 
additional capital, being unopposed, has passed through Com- 
mittee in the Lords ; and the Forth Bridge Railway Company 
Bill for raising £375,000 additional capital has met with the 
same good fortune. Among other schemes which have success- 
fully passed the House of Lords are the North British Railway 
Bill, for making a short line between College Station and 
Bridgeton Cross, Glasgow ; the Chesham, Boxmoor and Hemel 
Hempstead Steam Tramways Bill, which proposes the construc- 
tion of a line ten miles long partly along open roads and partly 
across country from Hemel Hempstead to Chesham Bourne 
End; the Mersey Subway Bill, for extension of time; the 
Shropshire Railways Bill, which incorporates a company with 
£650,000 share capital to construct railways twenty miles in 
length in the vicinity of Shrewsbury, Market Drayton, and 
elsewhere in that part of the country. The Hemel Hempstead 
Tramway Bill above referred to is intended to carry goods and 
animals, as well as passengers, by steam power. Other features 
of the Bill are workmen’s cheap fares, the carriage of mails, and 
junctions with the Midland, London and North Western and 
Metropolitan Railways. On the other hand, a Lords’ Com 
mittee have thrown out the Golden Valley Railway Bill, which 
inter alia proposed an extension to the Great Western Railway 
near Monmouth ; while the Hull, Barnsley and West Riding 
Junction Railway and Docks Bill (No. 2) has been withdrawn. 
In the Commons a line of trams over two miles in length (at 
a cost of £41,475) from Clapham along Clapham Common, and 
down Balham Hill to Tooting, has been authorised, and an 
amicable settlement has been effected between the Thames 
Conservators and the Metropolitan Board of Works respecting 
the Bill of the latter body for altering the line of the Thames 
Tunnel (Blackwall) from a point near Norfolk Street, Poplar, to 
Blackwall-lane, on the opposite bank of the Thames. 

Mr. Pope, Q.C., the leader of the Parliamentary Bar, has 
been giving the results of his experience, including many 
singular incidents, to the Select Committee, of which Lord Monk 
Bretton, formerly Mr. Dodson, is chairman, appointed to 
consider in what way the present system of Private Bill 
legislation can be improved and simplified. He expressed the 
opinion that the present system, although not perfect, worked 
remarkably well on the whole. This was the view of the 
members of the Bar generally, who had met to discuss the 
question, and they disapproved of any change unless a decided 
improvement could be shown. On the point of the amount of 
members’ time occupied by Bills, he mentioned that last year 
only 102 out of the 670 members of the House of Commons 
had been called upon to serve on Committees ; and of these, 
6 served for one day only, 8 for two days, 3 for three days, 13 
for four days, and 6 for five days. Of the totai of 530 members 
of the Upper House only 91 were called upon in the same 
session, and of these 10 served for one day, 19 for three days, 
12 for four days, 1 for six days, 15 for seven days, 9 for eight 
days, 4 for nine days, 9 for ten days, 5 for thirteen days, and 
5 for fourteen days, The Peers thus worked harder indi- 
vidually than the Commoners. As many as 91 out of 191 
Bills originated in the House of Lords, but the tendency now 
is for a larger number to originate in the Commons each year. 
Referring to counsel’s fees, Mr. Pope declared that they were 
no higher at the, Parliamentary Bar than at the Common 
Law Bar, but he admitted that in past years fees were paid 
which might well arouse feelings of envy. He mentioned that 
Mr. Graham Murray had received £970 for his services in con- 
nection with the Glasgow Boundary Commission, but added 
that although he was standing counsel for the Glasgow Cor- 
poration, he had never received such a fee as that in any one 
case. At the same time he gave some figures showing the 
practice in Committee-rooms is by no means unremunerative. 
For example, while considerable freedom is allowed to barristers 
as to their retainers, the refresher is ten guineas a day, the 
consulting fee is five guineas, and the fee for locus standi is 
thirty guineas. The learned gentleman, however, expressed 
dissatisfaction with the locus standi count as causing a great 








deal of expense for very little advantage, and advocated the 
settlement of locus standi questions by the Select Committee 
before whom the Bill came—a plan already frequently adopted 
by Lords’ Committees, as in the case, for instance, of the 
Ribble Navigation Bill. Incidentally Mr. Pope pointed out 
that the difficulty arising from counsel ofven being absent from 
a Committee through a multiplicity of engagements existed at 
the Common Law Bar, but was intensified in Parliament through 
the smaller number of counsel, and he denied that it was to 
the advantage of counsel to prolong aninquiry. Healso explained 
that at the Parliamentary Bar the comparative monopoly 
of business arose from the fact that the business necessitated 
continuity, especially in regard to a railway company’s business. 
As tu the prevailing disinclination of members to serve on Com- 
mittees, he expressed the view that these duties were only irk- 
some to those to whom any Parliamentary duty was irksome ; 
and then he said the Lords’ Committees were, on the whole, more 
strongly manned than the Commons’ Committees, because 
peerages being permanent, chairmen could be obtained whose 
experience was longer than was generally the case with members 
of the Commons. He suggested that in the Commons three 
members on a Committee could do the work as well as four, 
though he allowed that the power given by the casting vote of 
the chairman in that case might be objectionable. With 
respect to the suggestion that Biils should be dealt with by 
Joint Committees of the two Houses, instead of having to pass 
through separate Committees, Mr. Pope thought that plan 
would involve so many questionable considerations that it was 
doubtful whether it would work. One consideration was that 
issues must arise between the two Houses, and another was that 
if Private Bills, which frequently involved questions and 
interests as important as those of general Bills, were referred to 
Joint Committees, it might then be proposed that the two 
Houses should sit jointly on general Bills. On the whole, 
he deprecated the suggested arrangement, and he observed 
that although under the present system evidence was 
to some extent repeated, yet it was generally much 
condensed at the second inquiry. His opinion being asked as 
to whether local inquiries in such cases as paving, lighting, and 
similar purely local schemes, would be beneficial to the locality, 
and cheaper than an inquiry at Westminster, Mr. Pope replied 
that he thought a local inquiry would be the more expensive, 
although, where no question of principle or policy was involved, 
a local inquiry might be advantageous. He feared that local 
inquiries would never command the entire confidence of the 
public, because they would not be considered free from special in- 
fluences of various kinds. As a rule the decisions of Parliamentary 
Committees gave satisfaction, and commanded complete con- 
fidence. The main questions submitted to Parliamentary Com- 
mittees were questions of policy, such as in the Manchester 
Ship Canal case, whether the advantages to Manchester and the 
district would compensate for the risk and possible injury to 
Liverpool and the Mersey. Again, the Glasgow Subway scheme 
of this session was objected to on the ground that an under- 
taking of doubtful success ought not as a matter of public policy 
to be sanctioned. Such issues could not be decided by a local 
or a judicial tribunal. Besides, a local inquiry at Glasgow would 
occupy a longer period than at Westminster, for where loval 
inquiries were held everybody who thought himself competent 
to give evidence pushed himself forward. As an illustration of 
this, he mentioned that the number of witnesses examined before 
the Glasgow Boundary Commission at Glasgow would never have 
been heard by a Select Committee. All things considered, he 
could see no advantage in a local inquiry upon any Private Bill 
for local works, while he could see many disadvantages. In 
subsequent evidence, Mr. Pope said he did not see any way of 
having a tribunal for these purposes sitting all the year round, 
unless some very great alteration was made in the mode 
of introducing Bills; and he mentioned casually that 
last year the decision of the first House was reversed in 
only seven instances by the second House. Mr. Chandos Leigh, 
the Speaker’s counsel, also disapproved of local inquiries, stating 
by way of illustration of what they would lead to, that in the 
London and North-Western Railway Bill this session power was 
taken to acquire land in no less than twelve different counties, 
and counsel's fees to go to the country would be much higher 
than they were in Parliament. He had known 500 guineas 
asked for as a fee for such work, with a refresher of 100 guineas 
aday. The expense of skilled evidence would also be much 
increased. 

Every now and then at long intervals something is heard of 
the Thirlmere Waterworks, showing that some progress, at all 
events, is being made. It is now nine years since the Act was 
passed, and it cannot be either said that the constructors have 
been unduly hurried, or supposed that Manchester is in stress 
for water. Among other powers given to the Corporation was 
authority to raise the level of the lake, which henceforth is to be 
simply a huge reservoir, by 50ft., by means of an embankment 
at the outlet ; and also to lay down five pipes each capable of 
conveying ten million gallons per day to Manchester. It appears, 
however, that the Corporation have now decided, first, that it is 
only necessary to raise the level of the lake by 20ft.; and next, 
that at present only one pipe is required. These changes will 
necessitate an application to Parliament, but as they do not 
involve additional outlay, but will tend to economy, the requisite 
sanction will no doubt be readily given. The Corporation also 
pro to reduce the originally authorised width of some of the 
roads in the neighbourhood of the lake. 








THE READING IRONWORKS.—We notice that on Tuesday next 
and following days Messrs. Fuller, Horsey, Sons, and Cassell will 
offer for sale by auction, in Jots, on the premises, the whole of the 
valuable plant, machinery, tools, utensils, new stock in trade, and 
stores belonging to the Reading Ironworks, Berks, one of the 
oldest established and principal engineering works in the country. 
As the sale will include a most extensive collection of tools by the 
best makers, we have no doubt that a large company will be 
attracted. The freehold and leasehold premises will be offered at 
the same time. 


THE OLD NoveLty.—One of the fastest boats that ever ran on 
the Hudson river was the Novelty, built nearly sixty years ago. 
She had an inclined engine, and a peculiar boiler invented by Dr. 
Nott. If the statements of Chauncey Goodrich, son of the builder 
of the Novelty, are correct, she made the trip to Albany in 7 hours 
35 min., including landings at Kinderhook, Coxsackie, Hudson, 
Catskill, Bristol, Red Hook, Kingston Point, Hyde Park, Pough- 
keepsie, Milton, Newbury, West Point, and Caldwell’s. Faster 
time has been claimed by other boats, but as their landings were 
only a matter of form, and only three minutes’ time was consumed 
in making them, it can be asserted that the claim of building the 
fastest side-wheel steamboat in the world still belongs to Hyde 
Park. The Novelty was 175ft. over all. It became apparent the 
boat was too speedy for her length, for when going fast, her bow 
cut the water too deep. This defect was remedied by a false bow, 
after which the crankiness disappeared, and she only drew 5ft. 
This false bow added 30ft. to the Novelty’s length, making the total 
205ft.— American Engineer. 
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THE SUPPLY OF GUNS, 1886-87. 


Army and Navy guns.—The following is the parliamentary 
return, just issued, showing the number, description, designer, 
place of manufacture, and actual cost of the rifled iron and steel 
—~ supplied by the War Department to the naval and land service 

uring the year 1886-87 (in continuation of parliamentary return, 
1887, giving the return up to 1885-86) :— 























No. | Actual cost. Service. 
issue! Nature. tara 
Each. TorTaL. Land. Naval. 
R.M.L. SS. @ Ss -& & 

7 | 9-pr.,6ewt. .. 8419 5 594.16 2 oe 7 
16 | T-pr., 2001b. 4 7 0 72311 1 _ 1 
3 |fiimer.. .. ..| wr 6 szl4s i; 8 — 
5 | 6t-pr., Tlewt.t..) _73 19 0 $369 14 10 5 — 
9 ——— 268 9 8 2416 7 2 9 os 
1 13°5in. .. 10,859 12 7 | 10,859 12 7 — 1 
1 ) I. 7,839 310 | 7,839 310 | 1 ~ 
5 | $12in. ce). {ti 7,299 18 10 36,499 14 2 — 5 
2 |) IV. 6,301 111 | 12,602 310 -- 2 
3) (1. 2,588 3 0] 7,74 90/ — 3 
4 | \9-2in IV. 4,183 210 | 16,7382 11 3 4 _ 
a J (v. | 4118 8 2 | 1647212 8 - 4 
1 |) (IIL. 190415 8 | 1,90815 8 _— 1 
2 ‘sin. (e) ..J IIL) 196917 4 | 3,939 14 8 — 2 
3 |) (IV. | 2,844.17 4 7,034 12 0 _ 3 
7 |) (it 78911 5 | 5,52619 7 — 7 
3 fine) + IY: 969 7 5 | 2,908 2 2 3 — 
50 - IV 998 3 8 | 49,909 4 8 _ $50 
7 ) IV. 973 5 7 | 681219 3 _ 7 
3 ) (il. 342 9 7 | 1,027 8 10 — 3 
59 {., Ill 478 8 5 | 28229615 7 _ 59 
1 ‘(>in (2) --\ | 482 3 9 482 3 9 1 = 
21 j (int 61S 0 2 | 12,978 3 3 - 21 
“=e eee 8 34619 2 | 15,6138 2 5 _ 45 
6 | 2pr... ..L 286 8 8  1,71811 10 6 = 
58 | fpr... ..L 222 7 6 12,897 16 1 58 _ 
326 as — 264,180 1 5 99 236 
—— 
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* Designed by Sir W. Armstrong and Co. 

+ Designed by Sir W. Palliser. Converted from smooth-bore cast iron 
guns, lined with wrought iron, and rified. 

t Cost of conversion only. 

§ Parts of these guns hined by 

With the exception of those indicated, the guns were designed at 
Woolwich. Those manufactured at Elswick are indicated thus (E); 
the remainder were manufactured at Woolwich. 

Navy guns.—The following return shows (1) the number of new 
breech-loading guns issued during the year 1887 ; (2) Number and 
names of ships waiting for guns; (3) Weight and calibre of such 
guns; (4) Name of manufacturer; (5) Dates by which guns were 
origi oj promised ; (6) Dates by which guns are expected to be 
delivered. 

(1) Number of New Breech-loading Guns issued for Sea Service 
betireen Ist January, 1887, and 24th December, 1887. 
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Nature. Number. 
16°25in. 110 tons.. 5 2 
* i ae 4 
2 ” 45 ” - 
a. 2... 7 
ts, 15 
“Se aay Beet 122 
5 4 s8ewt... 61 
4 ” 22 ” 25 
Tteh os os 238 
(2) Ships waiting for their Guns. 
is Dates by | 
- |S Weight and Where manu-| ~ guns | Dates expected 
Names. |S calibreofguns factured. —— ~ to be delivered. 
|S mised. | 
= i 
Colling- f| 412in.,45 tons Whitworth | May, 1887 (2 ready; 2 ready 
wood | | in a month. 
Howe ...| 4.13°5in., 67 tons R. Gun Fac. | Sept., 1887 |1 issued; 1 by 30 
| | | June 1888; 2by 
| | 30 Sept. 1888. 
Camper- § | 4 13°5in., 67 tons R. Gun Fac. | No promise 31 Mar. 1889. 
own {¢ | 66in.,5tons R. Gun Fac, | Dec., 1887 |* 
(| 4 13°5in., 67 tons Elawick jl4 m. froml by 30 Sept. 
le | | passin, of 1888; 1 by 30 
| steel, id| Nov. 1888; 1 by 
becomplet’l| 31 Jan, 1889 ; 1 
by April18ss| by 31 Mar. 1889. 
Anson ~/ 6 6in., 89cwt. R. Gun Fac. |Sept., 1885 |Completed in 86, 
| | and issued to 
| | otherships. Re- 
| } | turn’d for chase 
| =" now 
Undaunted 2 9-2in., 22 tons Elswick | July, 1886 |Under inspect'n 
(| 2 9°2in., 22 { LElswick | July, 1886 Under inspect’n 
Australia, | “""“'™ 71 1R.Gun Fac.) June, 1887 |31 May 1888. 
(/10 6in., 5 tons R Gun Fac. | Dec., 1887 ve 
Narcis- {| 29°2im., 22 tons Whitworth | March, 1887 '30 June 1888. 
™ laa a 2 Wo! ~» 1887 | dx 
sus —_/ |10 in., 5 tons { $ R.Gun Fac.| Dee, 1887 ; 
(| 29-2in., 22 { 1 Whitworth | March, 1887 31 Aug. 1888. 
oat. 3 aaa 1B. Gum Fee. June, 1887 at May 1888. 
| a jun Fac. | - IST - : 
( 10 6in., 5 tons 4 2 Whitworth | Aug., 1887 j Nearly ready. 
7| 29°2in., 22 tons R. Gun Fac. | Sept., 1887 31 Aug. 1888. 
| |10 6in., 89 cwt. R. Gun Fac. | Sept., 1885 Completed in’s6, 
Immor- ! | | | and issued to 
talité ” other ships. Re- 


| | | turn’d for chase 
| hooping; now 
y. 


U 


* Three nearly ready ; Royal Gun Factory will deliver at rate of three 
per week. 

Notes by War-office.—(1) This return is based upon the original 
orders given for particular ships, excepting in rd to the smaller 
natures of guns which were ordered on a general programme of so 
many guns for so many ships. (2) In oe the allotment 
or appropriation, as shown in the returns, been varied, and the 
particular guns are now down for issue to other ships. (3) The 
promised dates of delivery are taken from the periodical progress 
returns rendered by the Royal Gun Factory, which also embrace 
the contract dates in respect of guns ordered from the trade. (4) 
The promises or estimated dates for delivery were in every case 
dependent on the passing of steel, which has in many instances 
been delayed owing to rejections. (5) The general programme of 
delivery has also been affected by alterations of designs, modification 
of tests, chase hooping, &c. 

Notes by Admiralty.—Of the ships named five are actually ready 
to receive their guns—Collingwood, Howe, Camperdown, Anson, 
and Undaunted. With regard to the other ships named, in all 
probability, when they are ready to receive their guns, they will be 
delayed on account of their guns not being ready. 














LEEDS ASSOCIATION OF FOREMEN ENGINEERS 
AND DRAUGHTSMEN. 


At the ordinary monthly meeting of this Association, on the 
8lst ult., the president, Mr. Moorhouse, in the chair, an address 
was given by Mr. Wilson Hartnell, M.I.M.E., on ‘Technical 
Education.” 

The lecturer feared that too much store was at present set upon 
the merely intellectual work of our technical schools, as a means of 





producing skilled workmen, and far too little public attention given 
to practical teaching in the workshop itself. He seeney advocated 
the necessity of making technical education inseparable from real 
work in the shops. He was of opinion that real education was not 
merely the imprinting upon the memory a certain number of facts, 
but rather a training of the mind to approved habits of thought 
and originality of conception, and so acting upon a youth as to 
cause in future an i ing develop t of his whole and 
for workmen must especially 





better self. Technical education 
fit them for their special business and the environment of 
their future life, and must include the training of the hand, 
the eye, the temper, and the judgment. The good workman 
needs many fine qualities, such as accuracy of observation, delicacy 
of touch, refined perception, activity, self control, coolness, per- 
severance, and sense of duty and responsibility. He thought these 
things could best be obtained in overcoming the real difficulties 
presented in work in the shops, and in that variety of work which 
under a judicious workshop training he would encounter. Unfor- 
tunately, instead of training better workmen than formerly, he 
feared that men of varied attainments, ready for almost any emer- 
gency, like the old millwrights, were becoming fewer, owing to the 
plan in many large workshops of keeping a youth as much as 
ible to one tool or one employment until he became a man. 
uch a plan tends to train youths with a maximum of ignorance 
and inexperience of their business, and cannot produce good, 
thorough workmen. He had observed this system, or rather want 
of system, in the workshops of men whom he knew to be really 
anxious for the cause of technical education, and subscribing 
sums to our technical schools. He trusted, therefore, that if 
public attention were see? directed to the subject a remedy 
would be found, and technical and workshop instruction be planned 
with equal care, and both be integral parts of one system of train- 
ing. At one time he had looked with abhorrence upon any pro- 
ition for a return to the old y ne system, but he had of 
ate began to regard it more favourably. He wished to have 
members’ opinions as to what could be done in regard to systematic 





workshop education, 
The Chairman, in opening the discussion, said that twenty-five 
years ago his firm had given up the apprentice system, and had 


since taken lads into the works to train with the understanding 
with their parents that they should at the same time receive suit- 
able instruction at the Yorkshire College or Mechanics’ School, and 
the results of this had been satisfactory. 

Mr. Horsfall thought that youths at the present day were too 
busy with sports to have time to learn their business, and he was 
also of opinion that the apprentice system was a failure. 

Mr. Armitage spoke in praise of foreign workmen, especially 

ns, 

r. Brayshaw supported the lecturer’s definition of education, and 
said with regret that most of the best workmen he had known were 
men who could scarcely write their own names, and yet it would 
be preposterous to say that they were not educated men, since, in 
the particular branch of knowledge and skill which was required of 
them, they stood pre-eminent. 

Mr. Atkinson thought that greater p ind ts should 
be held out to youths to make themselves efficient workmen, and 
that it would be beneficial to promote a rivalry amongst them by 
paying them according to their ability and progress, 

r. Pheasey was of opinion that apprentices in small country 
jobbing shops made the best and most useful workmen so far as 
smiths were concerned. 

Mr. Elsworth spoke strongly against the premium apprentice 
system, since under it nearly all inducement to a young man to 
make himself an efficient worker was removed. At the same time 
he thought that aneeaeeee would not spend money in educating 
youths unless they could see that it was to their pecuniary advan- 
tage to do so. 

A hearty vote of thanks was accorded to Mr. Hartnell for his 
interesting address, 











THE INSTITUTION OF CIVIL ENGINEERS. 
Tue Council of this Society bas made the following awards to the 
authors of some of the papers read and discussed at the ordinary 
meetings during the past session, or printed in the Minutes of 
“ Proceedings ” without being discussed, as well as for papers read 
at the supplemental meetings of students :— 


For Parers READ AND DISCUSSED AT THE ORDINARY MEETINGS, 


A Telford Medal and a Telford Premium to Robert Abbott 
Hadfield, Assoc. M. Inst. C.E., for ‘‘ Manganese and its Applica- 
tion to Metallurgy” and “ Some Newly-discovered Properties of 
Iron and Ma ese.” 

A Watt Medal : and a Telford Premium to Peter William Willans,! 
M. Inst. C.E., for ‘‘Economy Trials of a Non-condensing Steam 
Engine, Simple, Compound, and Triple.” 

A Telford Medal and a Telford Premium to Edward Hopkinson, 
M.A., D.Se., Assoc. M. Inst. C.E., for ‘‘ Electrical Tramways: the 
Bessbrook and Newry Tramway.” 

A Watt Medal and a Telford Premium to Edward Bayzand 
Ellington, M. Inst. C.E., for ‘‘The Distribution of Hydraulic 
Power in London.” 

A Telford Medal and Telford Premium to Josiah Pierce, jun., 
M.A., Assoc. M. Inst. C.E., for “‘The Economic Use of the Plane 
Table in Topographical go> gl 

A George Stephenson Medal and a Telford Premium to Sir 
Bradford lie,? K.C.I.E., M. Inst. C.E., for “‘The Erection of 
the ‘Jubilee’ Bridge, carrying the East Indian Railway across the 
River Hooghly at Hooghly,” and ; 

The Manby Premium to the late Hamilton Goodall, Assoc. 
M. Inst. C.E., for “‘The Use and Testing of Open-hearth Steel for 
Boilermaking.” 


For Papers PRINTED IN THE ‘‘ PROCEEDINGS” WITHOUT BEING 
DISCUSSED. 


A Watt Medal and a Telford Premium to Professor Victor 
Auguste Ernest Dwelshauvers-Déry for ‘‘A New Method of Investi- 

tion Applied to the Action of Steam Engine Governor ;” and 

‘elford ne to William Mann Thompson, M.A., B.E., Assoc. 
M. Inst. C.E., for ‘ Improved Systems of Chaining for Land and 
Engineering Surveys ;” to James William Wyatt,® F.C.H., Assoc. 
M. Inst. C.E., for ‘Sizing Paper with Rosin ;” and to Dugald 
Drummond, M. Inst. C.E., for ‘‘The Heating of Carriages by 
Exhaust Steam on the Caledonian Railway.” 

For papers read at the supplemental meetings of students the 
following Miller Prizes have Seen given :—To David Sing Capper, 
M.A., Stud. Inst. C.E., for ‘‘The § Trials of the Latest 
Addition to ‘The Admiral’ Class of British War Vessels; to Law- 
rence Gibbs, Stud. Inst. C.E., for “ Pumping Machinery in the 
Fenland and by the Trentside ;” to Harold oe Be Martin, Wh.Sc., 
Stud. Inst. C.E., for ‘‘Arched Ribs and Voussour Arches ;” to John 
Henry Parkin, Stud. Inst. C.E., for ‘‘River Gauging at the Vyrnwy 
Reservoir ;” to Alfred Chatterton,* B.Sc., Stud. Inst. C.E., for 
“The Prevention and Extinction of Fires;” to John Holliday, 
Stud. Inst. C.E.,5 for ‘‘ Boiler Experiments and Fuel Economy;” to 
Arthur Wharton Metcalfe, Stud. Inst. C.E.,> for ‘‘The Classifi- 
cation of Continuous Railway Brakes;”’ and to Robert Jarratt 
Money, Stud. Inst. C.E.,5 for ‘‘ Railway Engineering in British 
North America.” It has been determined to print the above 
eight papers, either in whole or in part, in the ‘‘ Minutes of 
Proceedings.” 





1 Has previously received a Telford Medal and a Telford Premium. 
2 Has previously received Telford and Watt Medals and Telford 
Premiums. 
3 Has previously received a Telford Premium. 
4 Has previously received a Miller prize. 
5 Since elected an Associate Member. 





AMERICAN ENGINEERING NEWS. 


Track tanks.—The Chicago, Milwaukee, and St. Paul Railroad 
will equip its road with Ramsbottom’s track tanks; and will have ten 
new express engines built, which will be fitted with the water-scoop 
apparatus, 

eags’ elevated railroad.—After years of fighting, Captain Meigs 
has secured a favourable consideration of his system by the Masen. 
chusett’s Legislature; and the railroad committee has recom- 
mended to the Senate the extension of the charter, and the elimi- 
nation of certain clauses which practically prevented the construc- 
tion of the ay ed line between Boston and Cambridge. It is 
hoped that the Bill will be passed, as a rapid transit system is much 
needed. A line on the Meigs’ system is also projected at Chicago, 

The Long Island Transatlantic route.—While little has been 
heard of late of the proposed station for transatlantic steamers at 
the eastern end of Long Island, it seems that Mr. Corbin, president 
of the Long Island Railroad, the projector of the scheme, is quietly 
at work. Some time ago the Brooklyn Terminal Company was 
organised by Mr. Corbin, and associates and contractors are at 
work on an immense depdt and terminal arrangements in South 
Brooklyn, on the shore of New York bay. A railroad is also being 
built to connect with the main line of the Long Island Railroad, so 
as to form a direct route from a point opposite New York to the 
eastern end of the islaud, where the line would be extended to 
Montauk Point, the location of the proposed docks, &c. Nothing 
definite has been made public, and it is not known whether any 
definite plans are yet made. 

The South Pacific Railroad Company has acquired and consoli- 
dated with seventeen smaller companies, under the incorporated 
name of the Southern Pacific Railroad Company. The original 
company owns railroads and franchises aggregating 145432 miles, 
and this length will be increased by the new lines to 2539°89 miles. 
The capital stock is 142,990,000 dols., in 1,429,900 shares of 
100 dols. 

The Detroit Tunnel.—The Michigan and Canada Tunnel Company 
has been organised in Canada, with power to operate also in the 
State of Michigan, to build a tunnel under the Detroit river at 
Detroit, Mich, mainly in the interest of the Michigan Central Rail- 
road, <A syndicate les been organised in the United States to 
orga with this company. r. Benjamin Baker, of the Forth 
Bridge, and Mr. James Ross, of the Canadian Pacitic Railroad. 
have ene the site, and report that the work can be 
accomplished. 

The Seattle, Lake Shove, and Eastern Railroad Company has 
awarded the contract for the construction of 225 miles of road, 
crossing the Cascade range, towards Spokane Falls, This places 
the entire line between Seattle and Spokane Falls, both in 
Washington Territory, under contract, and as it is specified that 
work must be completed within two years, the contractors will 
have to push the work with all possible speed. The cost of this 
section of the line is estimated at about 5,000,000 dols. The country 
through which the road will pass is rich in timber, coal, and iron, 
and there is much grain and produce on the eastern slope. 

Harbour lighting.—The tis. Lighthouse Board has made 
arrangements and received proposals for the illumination of Ged- 
ney’s Channel, New York Harbour, by electricity. poor my| the 
winter experiments have been made with the McKenzie-Millis 
system, which proved satisfactory as an aid to navigation, and this 
system has been adopted. There will be six buoys, three on each 
side of the channel, lighted by electricity; they will be placed 
about 1100ft. apart, wall exe expected to light the channel so that 
vessels can safely enter the harbour at night. The battery and 
plant will be located at the Sandy Hook light station, from which 

int the lights will be controlled. The cost of establishing the 
ights will be about 26,000 dols., and they will cost about 3 dols. per 
annum for maintenance. 

An architectural feat.—The five-story stone building of the New 
York Times is being pulled down, and a new building, which is 
to be one of the largest and finest in New bole aE os af twelve 
stories—being erected, while the editing and publishing is still 
carried on. The site is next to the immense eleven-story Potter 
building. For several months work has been in progress under- 
ground putting in new and massive foundations, Then the walls 
were taken down, and wooden and felt walls built about 6ft. inside 
the old line of the walls. Now work is in progress on the base- 
ment; heavy brick and masonry piers and iron ‘‘ Pheenix” columns 
put in without interfering with the engines, As the work pro- 
gresses, each story will be built in sections, columns and beams 
erected and walls built, and soon up. The work is of a very 
interesting character, requiring foresight as well as skill in 
designing. 

A ** Bicycle” railway.—An inventor in New Hampshire has 
built and equipped a ‘‘ bicycle” railway on his patented system, 
and claims a great future for the same. The track has an over- 
head and a surface rail, with grooved rail bearings on the bottom 
of the first and the top of the latter, the cars being quite narrow, 
and the engine is only about 4ft. wide over all. The engine now 
being built has two small wheels over the boiler and two others 
over the tank, the engine and tank being on one frame; under the 
tank is a pair of small wheels—all these pairs of wheels being 
placed tandem or fore and aft—and under the boiler is one 8ft. 
diameter grooved driving wheel. The distance between the upper 
and lower tracks is 16ft. The cars will be about 4ft. wide. e 
engine will weigh about 20 tons in working order. It is interesting 
to note that this inventor, like some other in the same field, talks 
of attaining speeds of 200 miles an hour, requiring sleeping cars 
only for trains to South America. He claims for his system 
cheapness of construction and operation, safety, and speed. His 
patents are taken out in nearly every country, and are very com- 

rehensive. He certainly has the courage of his convictions. 

Jery elaborate detailed plans and working drawings have been 
prepared, and the experimental line, three miles long, is to be in 
operation by July. According to report a company has been 
organised with a capital stock of 5,000,000 dols. ‘One rail” lines 
of various types have been invented and proposed over and over 
again, but they have never come into practical use. There may be 
a certain small field for these as well as other inventions, but the 
inventors invariably have grand ideas of transcontinental lines and 
fabulous speeds. The Meigs elevated system is as yet the only 
really practical system. 

The Thames river bridge.—On the ‘Shore Line” route between 
New York and Boston, trains are considerably delayed, and express 
traffic especially interfered with, by the break in the line caused by 
the Thames River at New London, Conn. At present the trains 
are ferried over on large double track steam ferry boats, but a 
bridge has long been projected and work has been commenced, 
The bridge will be of steel, there will be a drawbridge 502ft. long, 
with two spans of 310ft. and 150ft. on each side, making the total 
length of the structure 1422ft. The headway will be 32ft. The 
arrangement of the draw was made in accordance with the require- 
ments of the Navy Department, in consequence of the Navy-yard 
above the bridge ; it will be a swing span having a clear opening 
of 225ft. width on each side of the centre pier. The draw will be 
operated by steam, and will be able to — clean round, The 
structure will consist of Pratt trusses, and will bea through bridge, 
except the 150ft. spans, which will be deck spans, The foundations 
will consist of timber cribs sunk to the river bed, the mud inside 
excavated to allow the crib to sink to a bearing, and piles then 
driven and the whole interior then filled in solid with concrete; 
the sides of the crib will be several feet thick. The crib for the 
centre pier will be 71ft. square, the others will be 49ft. by 79ft. 
The masonry will be built inside caissons. The bases of the piers 
will be about 50ft. by 20ft., with ice breakers on the up-stream 
sides, The foundations will be in deep water and deep mud. 
When the bridge is completed the expresses over this route will be 
able to compete more easily with those of other routes between 
New York and Boston. Mr. A. P. Boller is the engineer, and the 
Union Bridge Company has the contract. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE condition of the iron market does not show any conspicuous 
alteration, The circumstance that this week the ironworkers have 
made formal application for an advance in wages might, at first 
sight, lead to the impression that trade had improved. But this 
is not so, as the counter claim by the employers for a reduction 

ficiently evid A good amount of work continues to exist 
at most of the mills and forges, still there are numbers which are 
only making part time, and in no branch are prices any better. 
The weakness of prices in face of the steady employment is matter 
of some surprise, but the explanation is the large number of firms 
in the trade at date, and the therefore excessive competition. 

On ’Change in Wolverhampton and Birmingham this week new 
orders were not placed with freedom, either as to raw or manufac- 
tured iron, In the latter, however, more than in the former 
branch, the bog 4 is to give out only contracts which will 
cover early needs, e placing of forward lines is still discounten- 
anced, and in no branch more than in black sheets. For these 
last makers are well placed for current business, and continue to 
have to satisfy buyers with partial deliveries. As the galvanisers 
keep busy, the prospects of the sheet trade are good. There is 
matter for surprise that prices should be at their present level. 

Sheets, singles, remain at £6, and doubles £6 2s. 6d. to £6 5s, 
Buyers, indeed, state that they are getting doubles at £6, and 
some ironmasters admit that they cannot get any more, At the 
commencement of 1886 doubles were realising at the lowest £6 10s, 
to £6 12s. 6d per ton, and the average realised price of sheets of 
all gauges at that time was £6 16s, 8d. Last month the ascer- 
tained average had fallen to £6 0s. 10d. per ton. In the galvanised 
state doubles are £10 10s. upwards, f.o.b. Liverpool or equal. A 
large demand for galvanised iron is still coming forward from Vic- 
toria and New South Wales, and from South America, the Cape, 
and India: ; 

Steel firms who manufacture best working-up and stamping 
sheets are busy, and are experiencing an excellent continental and 
North American demand. Australia is also buying. Prices vary 
from £9 to £10 and £11 at works for singles according to brand, 
£1 extra for doubles, and £2 extra for lattens, Bessemer steel 
sheets are quoted by these same firms £11, and Siemens qualities 
£12. Charcoal sheets are quoted £18 to £20 for singles. 

The demand in the bar trade is within the supply, and there is 
much competition for orders. In this branch it is impossible to 
keep the mills on full time. It has been ascertained that at the 
commencement of 1886 the average price of unmarked bars in 
Staffordshire was £5 12s, 7d. The present average, excluding a 
few houses, is found to be £5 4s. ld., showing a reduction of 
8s. 6d. per ton. Good unmarked bars delivered in Birmingham 
are now £5 5s. per ton delivered at the merchant’s warehouse, and 
superior qualities £5 10s. per ton : 

e bar firms still loudly complain of the competition of mild 
steel. Soft steel bars and steel plating bars are now being 
delivered into Birmingham from South Wales, Scotland, and other 
steel making districts, at considerably under the price of iron of 
similar quality. Steel billets from the North of England are 
quoted £4 12s. 6d. to £4 15s. in this district, and plating bars £5 
to £5 10s. Superior soft steel bars for stamping purposes, and 
for rivet and chain making, are £7 per ton, delivered from the 
North of England. 

Hoops, strips, and angles are not very brisk, and prices are easy 
at £4 17s, 6d. to £5 for the two former, £5 7s. 6d. to £5 10s, for 
angles, £5 10s, tees, and £5 10s, also for axle iron. Nail strip is 
£5 to £5 5s, per ton, with a good demand, and wide strip £5 5s. 
to £5 15s. Hoops cut to length, for the American market, blacked, 
and with buckles attached for baling purposes, are quoted about 
£6 5s, to £6 10s. per ton, f.o.0, Liverpoo.. 

The pig iron trade in Birmingham to-day was in a moderate.y 
satisfactory position. Sellers reported a fair extent of business 
with prices firming up a little. Some consumers are getting to the 
end of contracts placed in November and January last, and are now 
giving out orders for new supplies. The prices at which this 
business shall be a are matter of considerable negotiation, 
but they may be said to be rather stronger than a few weeks ago. 
Makers are determined not to throw away their profits simply to 
oblige customers and keep the furnaces in blast. 

Prices of Northampton pigs remain at about 36s. 6d. delivered ; 
Derbyshires, 37s. to 38s.; and Lincolns, 40s. delivered. Native 
pigs are unchanged at 50s, for all mines, and 30s. for cinder pigs. 

Sellers of hematites from West Cumberland were firmer to-day, 
the result of the proposals which are being made for reducing the 
output in that district. Buyers, however, were slow to respond, 
bearing in mind the heavy stocks which are held by makers and in 
stores, Grey forge hematites were quoted 33s, delivered, and 
foundry numbers 54s., 55s., and 56s. per ton. 

Bridge building and other constructive engineers speak at the 

resent time of a good number of orders being upon the market, 

ut so many firms are found to tender that profits are reduced 
almost to vanishing point. The facilities which the Joint Stock 
Companies Act gave for the multiplication of manufacturing con- 
cerns are greatly complained of by private firms to-day. Limited 
liability companies are held to be the main cause of the present 
excessive petition—a petition so severe that private firms 
can hardly live. Foreign markets for bridge work at date include 
Japan, Brazil, Argentine Republic, and India. The Australian 
Colonies are not conspicuous buyers just now. 

Steel bridges continue to increase in favour with buyers. 

Railway material continues in brisk request for India and South 
America; and there is a good trade doing with South Africa in 
mining tools, pipes, and quartz-crushing machinery. The Bir- 
mingham manufacturers of electrical fittings are rather more 
actively engaged both for street and house lighting. The heavy 
ironfounders are fairly well occupied in machinery, castings, rolls, 
pipes, and columns for structural purposes, A considerable busi- 
ness is reported in engineers’ appliances and requisites. Edge tools 
are in excellent export request, since the colonial markets seem to 
be now quite glutted with galvanised iron and fencing wire. The 
demand for horticultural appliances has perceptibly declined. 

The extent to which copper and brass are being superseded by 
steel and iron, in consequence of the high prices of the former 
metal, has led to the complete stoppage of some of the important 
copper working industries of Birmingham. At Selly Oak, the 
centre of such trades, about 100 families are being relieved weekly. 
There is a growing impression that the syndicate will not hold out 
much longer. 

An attempt is being made at the Springvale furnaces of Messrs. 
A. Hickman and Sons to establish a remunerative system of coke 
manufacture for ironworks pu s from Staffordshire slack. 

essrs, Hickman are building sag Rearnggengenes ovens upon the 
system invented by Dr. Theodor Bauer, as recently illustrated in 

HE ENGINEER, which is extensively in use on the Continent, and 
has been tried at one or two establishments in Scotland and 
Northern England. The plant will produce 400 tons a week, but 
the firm’s entire consumption is 1000 tons. 

A town’s meeting has been held in Birmingham to protest against 
the Government’s a to remove the machinery from the 
Royal Small-arms Factory at Sparkbrook to Enfield. At this 
meeting it was stated that, owing to the local advantages, arms 
can be manufactured in Birmingham at a saving of £40,000 to 
£50,000 a year, as compared with Enfield. 

The Ship Canal Committee of the Birmingham Corporation ‘has 
met at the Council House, and has, I believe, drawn up «a short 
report for presentation to the Town Council. Therein it is 
attempted to carry out Sir Michael Hicks Beach’s recommendation 
for a more specific statement of the Council’s request for the 
empowering o corporations to assist canal trusts in the develop- 
ment of navigation between great centres and the ports. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—There is a continued absence of any life in the iron 
trade of this district, but during the last few days there has been, 
if anything, perhaps a rather steadier tone in the market, in 
tt with the slight recovery which has taken place in war- 
rants at Glasgow. Merchants and dealers are rather more cautious 
in underselling operations, and makers who were prepared to 
entertain very low offers, are somewhat firmer in holding to their 
quoted rates. Business is, however, still only practicable at very 
low figures, and it cannot be said that there is any really material 
improvement in the actual condition of trade. In pig iron there is 
still no weight of buying going on, and in some brands, Scotch 
particularly, makers are prepared to sell at prices considerably 
under those that makers are, at any rate openly, inclined to take. 
For hematites, there is a continued almost complete absence of 
inquiry, and the tendency of prices is in the favour of buyers. 
Manufactured iron still meets with only a slow demand, and there 
is a persistent pressure on the part of buyers to bring prices back 
to the low level at which they stood before the close of last year. 
This figure may be occasionally touched in special cases, but 
makers are mostly holding pretty steadily to the rates which have 
been quoted for the last few weeks. 


There was about an average attendance on the Manchester Iron 
Exchange on Tuesday, but the business doing was again very small, 
and where transactions were put through, the prices taken had to 
be very low. What buying have was going on in local and district 
brands of pig iron was confined as a rule to Lincolnshire, which is 
still so far below Lancashire and Derbyshire iron that they are 
agp out of the market. Quotations for local brands, on the 

asis of 39s. 6d. to 40s., less 24, for forge and foundry delivered 
here, are simply nominal, as beyond a few sales to regular customers 
in the immediate neighbourhood of works, makers are doing little 
or nothing outside of special contracts which they have with some 
of the large users in this district. Derbyshire iron is somewhat 
easier, 40s. to 41s., less 24, being now about the average quoted 
— for delivery here, but to secure business these prices are too 

igh for this market. Makers are, however, mostly well sold in 
the Staffordshire district, and are not very pressing sellers here. 
In Lincolnshire iron, occasional moderate sales are reported at a 
little under recent quoted rates, forge qualities averaging 36s. to 
36s. 6d., and foundry 36s, 6d. to 37s., less 2}, delivered equal to 
Manchester. In outside brands the business doing is only limited, 
but makers generally are holding pretty firmly to their quoted 
rates ; this is particularly the case with regard to Middlesbrough, 
good foundry qualities of which are not quoted by makers under 
40s. 4d. net cash, delivered equal to see ads. § whilst some 
special brands are quite is. to 1s, 6d. above this price, but there 
are g.m.b.’s offering at low figures. Scotch iron is perhaps a little 
firmer than it was, owing to warrants having got up a little during 
the week, but wherever there is business to be got, merchants are 
offering at prices considerably under makers’ quotations. 

In hematites there is still so little doing to really test prices that 
definite quotations are scarcely possible; buyers with orders of any 
weight to give out would, however, have no difficulty in placing 
them at about 50s., less 24, for good No. 3 foundry qualities 
delivered in this district. 

In the steel plate trade business continues slow, buyers, as a 
rule, holding back as long as possible in expectation of lower prices. 
The principal makers are endeavouring to hold to £7 12s. 6d. as their 
minimum quotations for steel boiler plates, delivered in the Man- 
chester district, but here and there they have been offered at about 
£7 10s., and buyers with anything like favourable orders would be 
able to place them at about this figure. 

Finished iron makers are mostly kept going from hand to mouth, 
but they have no work of any weight ahead, and although prices 
are not quotably any lower, there is a want of firmness, and they 
are barely being maintained at the minimum quoted rates of 
£4 17s. Gd. for bars, £5 5s. for hoops, and £6 7s. 6d. to £6 10s. for 
sheets, delivered in this district. 

Most branches of the engineering trade are kept fairly well 
employed, and although it is exceptional where there is any actual 
pressure of work, there are very few firms of repute who are reall 
slack. Stationary engine builders are generally well supplied wit 
orders, machinists in most cases are fully employed, and machine 
tool makers report more work stirring, and firms who have been 
only indifferently engaged are gradually filling up their order 
books. Prices still show no appreciable move towards improve- 
ment, but here and there some of the leading firms, particularly 
in the stationary engine building trade, are stiffening up from the 
low, cutting rates that have been taken for some time past, and 
the outlook in this direction is perhaps rather more favourable. 


In the coal trade there is a perceptible slackening down to 
requir ts in most branches. Best house-fire coals 
do not now average more than 8s. 6d. per ton at the pit; second 
qualities, 6s, 9d, to 7s. 3d.; and common house coals, 5s, 6d. per 
ton. Common round coals for steam iron-making and general 
trade purposes meet with a moderate sale, this branch of the trade 
being greatly helped by the continued active demand for shipment, 
and although supplies coming upon the market are plentiful, there 
is no material change in prices, which average about 5s. to 5s, 6d. 
for steam and forge coals, with 6s. 9d. to 7s. per ton still being got 
for good steam coal delivered at the ports on the Mersey. The 
better descriptions of engine fuel continue to meet with a fairly 
ready sale, but the common sorts are still generally a drug in the 
market, and for these prices are very low. At the pit mouth, 
burgy averages 4s, 34. to 4s, 9d.; best slack, 3s. 6d. to 3s. 9d.; and 
common sorts from 2s. 6d. upwards, 





Barrow.—The Naval Construction and Armaments Company 
launched on Wednesday the small steamer Freda, built to the 
order of the Argentine Steam Lighter Company. She is 158ft. 
long, 38ft. broad, and 12ft. 6in. in depth moulded. She will be 
rigged as a two-masted schooner, and classed 90 A at Lloyd’s. She 
is fitted with compound surface-condensing engines with cylinders 
18in. and 36in., and a stroke of 30in., the boiler having 901b. 

ressure of steam. A sister ship is being built in the same yard 
or the same owners to be named the Gerda. The Barrow Ship- 
building Company previously built three steamers, the Pliny, the 
Strabo, and the Como, for the Argentine Steam Lighter Company. 
It is announced that the Pacific Steam Navigation Company has 
entrusted orders with the Naval Construction and Armaments 
reir | for the construction of two large steamers of about 6000 
tons each, similar in their essential features to the Orizaba and the 
Oroya, recently built by the Barrow Shipbuilding Company. It is 
confidently expected that other orders will soon be booked by the 
Naval Construction and Armaments Company, and that a revival, as 
well in shipbuilding as in engineering and boilermaking, may soon 
be an assured fact at Barrow, where depression in these two 
branches of industry has been so long and so keenly felt. There is 
a slight improvement to notice in the hematite pig irontrade. The 
demand from all quarters is rather steadier, and prices show a 
slight advance. Mixed Bessemer numbers are quoted at 42s. per 
ton net, f.o.b., and No, 3 forge at 4ls, There are still very large 
stocks in the hands of holders of warrants, as also in the hands of 
makers, although the latter in Barrow do not hold heavy parcels. 
In the steel trade there is still much activity, and there are plenty 
of orders in the hands of makers. Rails are in very full output, 
but heavy sections do not realise more than £3 16s. 6d. per ton 
net, f.o.b., with light sections at from £4 to £4 7s. per ton. There 
is again a brisker inquiry and prospects of a better trade in ship 
— and angles, the former being quoted at £6 5s., and the 
atter at £5 17s. net, f.o.b. Other branches of the steel trade are 
very busy. In the iron ore trade, the business doing is quiet, and 
the low rates quoted last week are ruling, few transactions being 
reported. The minor industries of the district are fairly employed, 
= aueeing is busier than it has been in the exportation of iron 
and steel, 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE Merchandise Marks Act is receiving very close attention 
here. Its operation is being distinctly felt at the ports, particularly 
those at which German goods are received ; but it is also having a 
salutary effect at home. Though very few cases are coming into 
the courts, it is perfectly well-known that the fear of exposure is 
tending to clear the atmosphere. Another factor is the co-opera- 
tion of the Cutlers’ Company, the Chamber of Commerce, and the 
Federated Trades Council of Sheffield—an alliance which, con- 
sidered at one time impracticable, is now an accomplished fact. 
Two meetings have already been held, and important resolutions 

. These have yet to be placed before their respective bodies, 
though it is ietpoabelio they will be materially altered. I hear of 
further prosecutions in the cutlery trades which are likely to come 
on very soon. Jt is important to note that the Act is operating 
quite as effectively against careless or fraudulent practices at home 
as against unscrupulous piracy abroad. 

An experiment was made by me last month. Noticing the re- 
markably low prices at which German garden tools were offered 
in the ironmongery department of a draper’s shop, I purchased a 
complete set. The trowel cost 4$d.; rake, f4d.; spade and fork 
pon oe 4d.; fork, 44d.; spade, 54d.; &c. They have been in 
use a fortnight, and not one is to the front. The Sheffield-made 
trowel, which cost 10d., and a fork which cost 9d., were good for 
two years in constant use, until I took both to the moors, for 
mingled fern-hunting and picnicing, when they were dropped 
somewhere. The moral is pretty clear—nothing is cheap which is 
not trustworthy. 

On a visit to Kiveton Park Colliery this week, I found there 
was a brisk business doing in the export trade, over 1700 tons 
being brought to bank per day. The Barnsley bed, which is 
worked at a depth of 400ft., will soon be supplemented by the 
Parkgate seam, to which a shaft is being sunk. It lies some 250ft. 
below the other. The Barnsley bed is 4ft. 6in. thick at Kive- 
ton. Though a fair tonnage is being sent from South York- 
shire to the Humber ports, the shipments to Russia are stated to 
be considerably less, owing to that important market being now 
pretty largely supplied from other coalfields. In locomotive coal 
for railway purposes there is nothing to complain of. Gas con- 
tracts are now being placed. Quotations are said to be rather 
better than those of last year. 

Three local establishments have been added to the “limiteds” 
of Sheffield. The well-known agricultural and garden implements 
and general ironfounding busi of Messrs. John Crowley and 
Co., Limited, carried on at the Kelham and Meadow Hall Iron- 
works, Sheffield, and at Corporation-street, Manchester, has been 
formed intoa private limited company—noshares to be offered to the 
public—at a capital of £100,000 in £50 shares. Mr. W. H. Crowley, 
the principal, is appointed sole director for tive years at a minimum 
salary of £800 per annum. The steel, file, nut, bolt, and screw 
business carried on at the Bruce Works by Mr. J. S. L. Ashforth 
has also been registered as Joseph Ashforth and Co., Limited, 
with a capital of £50,000 in £25 shares. Messrs. W. T. Beesley 
and Co., Limited, is the conversion of the business of Mr. W. T. 
Beesley, the Universal Steel Works, Rolling and Wire Mills, at 
Attercliffe-road and Effingham-street, Sheffield, with Mr. Beesley’s 
interest in the Cupola Works, Masborough-street, Rotherham. 
The capital is £40,000 in £20 shares. Mr. Beesley is to be 
managing director at a salary of £500 per annum. This is the first 
company incorporated pursuant to the recent Custom and Revenue 
Act, the stamp duty paid being £55 10s. 6d. 

The Frodingham Iron Company is adding a steel-making plant to 
its property. By smelting the iron and converting it into steel 
before it leaves the works will effect a substantial economy in pro- 
duction. 

Two well-known Sheffield manufacturers have passed away this 
week. Mr. Joseph Haywood, of the firm of Messrs. Joseph Hay- 
wood and Co., cutlery manufacturers and general merchants, of the 
Glamorgan Works, Little Pond-street ; Mr. Haywood was a very 
able business man, and highly respected, his age was sixty-five. 
Mr. Henry Roberts, formerly of the firm of Messrs. Crookes, 
Roberts and Co., Argus Works, Shoreham-street—steel, edge tools, 
engineers’ tools—has also died from the effects of bronchitis, 
brought on by taking a chill on a journey. Mr. Roberts, who has 
been out of business since 1884, would have been sixty-nine had he 
lived until next month. 

The Manchester, Sheffield, and Lincolnshire Railway Company is 
slowly but surely clearing off the claims for compensation caused 
by the regrettable Hexthorpe disaster on Doncaster Cup day. 
It bas taken such a broad and liberal view of the calamity that 
very few cases have come into court. Two were settled by a 
Sheriff's jury last 'riday. A young solicitor, Mr. T. Trimnell, who 
bad one leg amputated and the other injured, was awarded £4000. 
Mr. Arthur Forster, traveller for an iron firm, who had his leg 
broken, was compensated with £950. 














THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE are, at last, some signs of improvement in the Cleveland 
pig iron trade. The exceptionally favourable returns for last 
month as regards shipments and stocks, have not, however, yet 
had their expected influence upon the market. Consumers are 
certainly beginning to show a desire to make fresh contracts. At 
the market held at Middlesbrough on Tuesday last, a more cheer- 
ful tone was apparent, and a slight advance in prices took place. 
No. 3 g.m.b., for prompt delivery, was offered at 31s. 3d., and 
some sales were made, A week previously 3ls. 14d. was the figure 
generally quoted, and business was done at even as low as 3ls. 
The demand for forge iron is greater than the supply, and the 
price is firm at 30s. 6d. per ton. 

Stevenson, Jaques, and Co.’s current quotations:—‘‘ Acklam 
Hematite,” mixed Nos., 45s.; ‘‘Acklam Yorkshire,” Cleveland, 
No. 3, 35s.; ‘‘Acklam basic,” 35s.; refined iron, hematite and 
Cleveland, 65s. and 55s.; chilling iron, 55s, to 60s. per ton; net 
cash at furnaces. 

There is more inquiry for warrants than for some time past, and 
the price has advanced from 30s. 10d. to 31s. 14d. per ton. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store is still falling steadily. On Monday last it was 289,839 tons, 
being a decrea:e of 3218 tons for the week. During last month it 
fell 16,731 tons. 

The shipments of pig iron from the Tees in May were greater 
than in any previous month since the commencement of the trade. 
The total reached was 107,826 tons, or 17,200 tons more than in 
April, and 33,300 tons more than in May last year. The principal 
items were as follows, viz.:—Scotland received 33,115 tons; Ger- 
many, 20,530 tons; Sweden, 12,151 tons; Holland, 11,850 tons ; 
Wales, 7500 tons; France, 5235 tons; Portugal, 4295 tons; and 
Belgium, 4140 tons. The manufactured iron and steel exported 
amounted to 51,052 tons. 

The ironmasters’ statistics for May were issued on the 4th inst. 
They show that ninety-four blast furnaces were at work, fifty- 
seven producing Cleveland, and thirty-seven hematite, spiegel, and 
basic iron. The total output of iron of all kinds was 219,299 tons, 
being an increase of 4118 tons as compared with the preceding 
month, when two furnaces less were at work. The stocks in the 
whole district amounted at the end of the month to 548,761 tons, 
being equivalent to a decrease of 37,731 tons. 

There has been of late some difficulty in getting iron plates for 
quick delivery, as well as steel plates. The intended restarting of 
a Middlesbrough ironworks next month will no doubt relieve the 
pressure to some extent. The fact that corrosion attacks steel 
more readily than iron, though well known to those who have 
studied the question, has only lately been fully recognised by ship- 
builders and shipowners, and even by Lloyd's Committee. At 
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present there is something resembling a scare on the subject. No 
one any longer talks of iron for structural purposes being totally 
superseded by steel. There is in hand, at the various brid, 
yards throughout the country, a considerable weight of work, 
for most of which iron and not steel will be used. At the ship- 
yards, although almost all the vessels now built are nominally of 
steel, they nevertheless contain a considerable quantity of iron. 
The floors, engine, and boiler seatings, bulkheads, bunkers, and 
even deck plates are becoming more and more composed of that 
material. Consequently a steel ship may contain from one-fifth to 
one-half of all the metal work of iron. The more iron is used 
under existing conditions, the more saving can be effected in the 
cost of a ship. The thickening of the scantlings has also dimi- 
nished one of the chief advantages claimed for steel ships, namely, 
their superior lightness and carrying capacity. The time seems to 
be approaching when the shell alone will be of steel, all the other 
metal work being of iron. There is no question but that vessels so 
built will have the advantage of the good qualities of both mate- 
rials and at minimum cost. 

According to a statement made by Mr. Isaac Wilson, M.P., at a 
meeting of the Tees Conservancy Commissioners, there has recently 
been a considerable development in the salt industry on either side 
of the Tees, near Miidlesbrough. During the last seven months 
between 16,000 and 17,000 tons have been shipped coastwise and 
to foreign ports. Coastwise the principal consignments have been 
to Leith, ndee, and Peterhead for fish-preserving purposes. 
Mr. Wilson thinks that the whole of this trade will eventually come 
to the Tees. The foreign consignments of salt have gone prin- 
cipally to Antwerp, Memel, Dantzic, Christiania, Copenhagen, and 
Russian ports. 

It is an extraordinary thing that neither in Stockton nor in 
Middlesbrough are there any wharves where persons desiring to 
pass to ships can embark without trespassing on private property, 
or being subject to paying toll. This is often a matter of great 
inconvenience. Sailors go ashore through a private yard, purchase 
provisions and so forth, and then on their return find themselves 
locked out by the closing of the yard. This leads to trespassing 
and other difficulties. The works committee of the Tees Con- 
servancy Commissioners have the matter under their consideration. 

The Commissioners have decided on building a powerful new tug 
boat, and have been considering whether they should have it built 
with paddies or on the twin screw principle. After receiving the 
advice of their engineer they have decided upon the latter method, 
which is rather a new departure. The paddle-wheel system, while 
it seems to have disappeared almost completely in other services, 
has remained to this day almost paramount in this country for sea- 
going tug boats. In some foreign countries, notably Holland, 
screw tugs are common. 

It was hoped that with the settlement of the platers’-helpers’ 
strike at Jarrow last week, and the suspension of the lock-out of 
the same class of men at other Tyneside yards, industrial peace 
had been established for some time to come. This hope, however, 
has proved a delusive one. A strike of mechanics of various 
classes appears to have been resolved upon at the Tyneside 
Engine Works, and some men, from whom notice is not required, 
are already on strike. Numerous others are expected to turn out 
on Saturday next. The principal establishments involved are those 
situated on both sides of the river from Walker to Jarrow inclu- 
sive. The workmen’s unions affected are the Amalgamated Societ 
of Engineers, the Pattern-makers’ Society, and others less oan 
known to the ~— What the men demand is an advance of 
2s. per week all round. The employers are very firm, and state 
that the lowness of the prices they have obtained for current con- 
tracts prevents the possibility of their at present complying with 
the wishes of the men. 

The strikes at the shipyards at Stockton, Hartlepool, and 
Middlesbrough continue. Votes of the workmen were taken sepa- 
rately at the three towns on Saturday and Monday last. e 
Stockton men were in favour of accepting the employers’ offer of 
5 per cent. advance, but the Middlesbrough and Hartlepool men 
were against that course; consequently, it was decided by 1313 
votes against 821 to remain out. It is understood that the execu- 
tive of the union do not approve of the course the men have taken. 








NOTES FROM SCOTLAND. 
(From our-own Correspondent.) 


SrvcE last report the Glasgow iron market has been more active 
than for a considerable time back. When the price of Scotch war- 
rants had touched 37s. 1d. a few days ago, to which it was under- 
stood to have been reduced by certain ‘‘bear” operations, a 
demand for warrants suddenly sprang up, and for several days a 
large business has been done at improving prices. The upward 
movement does no. proceed upon any improvement in the demand 
for Scotch iron, either for home consumption or export, but has 
been stimulated by the activity that prevails at Middlesbrough and 
the greatly-increased shipments and reduced stocks in that district. 
The Scotch shipments in the past week amounted to 7027 tons, as 
against 6299 tons in the same week of last year. Canada, the 
United States, and Australia, are our chief customers at present, 
but the inquiry is still only of a moderate character. One furnace 
has been put out at Lugar, leaving a total of eighty-seven in blast, 
compared with eighty at this date last year. The stock in Connal 
and “4 ’s Glasgow stores is increasing at the rate of about 3000 tons 
a week, 

The satisfactory statistical position at Middlesbrough has 
improved the demand in our market for Cleveland warrants, the 
prices of which have made a certain advance. Cumberland 
hematite warrants have also been purchased this week to an un- 
usually large extent at increasing prices. The advance freights 
from Bilbao to the Clyde and the consequent rise in the price of 
the ore from which hematite pigs are made in Scotland, is under: 
stood to be the cause of the improved demand for English hematite. 

The current values of Scotch makers’ pig are :—Gartsherrie 
f.o.b. at Glasgow, per ton, No. 1, 44s. 3d.; no 3, 41s. 6d.; Coltness, 
47s, 6d. and 42s. 6d.; Langloan, 44s. 6d. and 42s,; Summerlee, 46s. 
and 42s.; Calder, 46s. and 39s. 6d.; Carnbroe, and 37s.; 
Clyde, 43s, 6d. and 39s, 6d.; Monkland, 39s. and 37s,; Govan, 
at Broomielaw, 38s. 9d. and 37s.; Shotts, at Leith, 45s. and 43s.; 
Carron, at Grangemouth, 49s. and 43s.; Glengarnock, at Ardrossan, 
43s. 6d. and 39s. 6d.; Eglinton, 38s. 3d. and 36s. 9d.; Dalmelling- 
ton, 39s, 6d. and 38s, 

There has been a good demand for hematite warrants in the 
Glasgow market this week, speculators having been tempted by 
the low prices to which they have sunk. These warrants represent 
Cumberland pigs exclusively, as none of the Scotch-made hematite 
goes into store, the whole of it being sold directly by the makers to 
the consumers, But it appears to be thought highly probable that 
at present low rates an investment in the Cumberland hematite 
may eventually be profitable. This is the more probable that the 
cost of the pigs made from the Spanish imported ores is being 
increased owing to the rise in freights caused by a scarcity of 
ss tonnage. 

n the other hand, the position of the steel industry, in which 
the hematite pigs are ——— is the reverse of promising. 
The principal works are fully engaged on running contracts, but 
very little fresh work is coming forward. Makers quote steel 
angles at £6, rivet steel £6 10s., ship plates £7, and boiler plates 
#7 10s.—all less the usual 5 per cent. discount. But merchants 
profess themselves ready to undertake orders at slightly lower 
rates, although it does not appear that they are very successful in 
obtaining such orders. 

Shipbuilding orders are few, among the most recent being that 
obtained by Messrs. Russell and Co., of Greenock, to build two 
twin screw steamers for service on the river Amazon, the engines 
for which are to be supplied by Messrs, Rankine and Blackmore, 
also of Greenock. 

The coal trade has been very quiet in the shipping department 





as far as Glasgow is concerned, but there has been a fair shipping 
business on the East coast. The total coal shipments from Burnt- 
island in May were 54,058 tons as compared with 73,362 tons in 
the same month of 1887, but a rather better demand now appears 
to be springing up, stimulated, no doubt, by the fact that the 
Fife coalmasters have just reduced their prices by 3d. a ton. 

A subsidence which has occurred in the shale mines of the 
Dalmeny Oil Company appears to be of scarcely so serious a 
character as was at first supposed. About forty miners are thrown 
idle, but it is thought that an entrance will be made to the isolated 
part of the mine in the course of a few weeks. The ey a 
Company, in which Earl Rosebery is interested, has hitherto been 
one of the best managed and most profitable enterprises of the 
kind in Scotland. 

The new ial rules adopted by the colliery owners for the 
regulation of work at the collieries, being in certain particulars 
objectionable to the miners of Fife and Clackmannan, a conference 
of masters and men is about to be held to consider the rules, and 
modify them if thought desirable. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


ALREADY preparations are being made for the forthcoming fight 
before the House of Lords’ Committee with regard to the important 
Welsh Bills passed by the Commons’ Committee. The struggle 
will certainly be a severe one. To the Taff Vale Railway the issues 
are vital. I am ylad to report the safe return of one of the chief 
actors—Sir W. T. Lewis—-from a long sea voyage, which all his 
friends hope has recruited his health and restored his normal 

our, 

The staple industries are in a good, healthy condition, coal 

pecially is in d d, and price keeping well up. I find ina 
considerable part of North Wales an opening for the steam coal and 
anthracite of the South, which speculative industry has not yet 
entered upon. The prevailing coal is a smoky bituminous. At 
Blaenau Festiniog, within an hour's run of the finest scenes of 
the North, such as Bettws-y-Coed, you have a smoky district on 
a par with Nantyglo. The great fields of anthracite from Swansea 
to Pembrokeshire are practically intact. Bituminous is easier to 
burn, and is used, but scientific = 2 een by this time should 
have been brought to bear on the quicker combustion of anthracite. 

The demand for steam coal at Cardiff has been considerable. 
On ’Change on Tuesday the tone was very hopeful, and prospects 
regarded as brighter than they bave been this year. Quotations 
were firm, and it was the confident opinion not only that they 
would be maintained, but improved upon before the week was out. 
The latest prices fo“ were 9s, to 9s, 6d. best steam, ordinary 
at various prices from 8s, to 8s, 9d.. House coal shared the 
vitality of the market, 8s. to 8s. 3d. being booked frequently, 
while small bituminous retained its high figure of 6s. 9d. Small 
steam ranges from 4s. upwards. At Swansea as much as 5s. has 
been quoted for best pe 

At all of the ports the same active condition of the coal trade 
continues. In patent fuel Swansea is getting into its old track. 
Last week the consignments were over 9000 tons, one of the best 
seen for some time. The coal shipments from Swansea also 
totalled well, amounting to 32,000 tons, Newport totals are well 
maintained. 

This week the Bath and West of England Show was opened at 
Newport under favourable auspices, and a prosperous week is anti- 
cipated. The grounds, which are extensive, are covered with im- 
plements and stock, and the progressive advance in agricultural 
machinery is well illustrated, as it is invariably at these annual 
gatheri 

The colliery world of Wales is being exercised by rumours of new 
routes to London, ship and rail, to which, if the projects mature, 
I shall refer again. 

Swansea Exchange sition show the course of trade. Last 
quotations pig were Middlesbrough, 31s. 3d.; Glasgow, 37s. 64d.; 
hematites, Carnarvon, 48s, ; Forest, 49s. 3d.; Welsh bars, £4 12s. 64. ; 
tin-plate bars, upto £4 15s. ; blooms, £4 5s.; Siemens’ bars, £5 2s, 6d. 
Rails continue to move rather slowly, prices quoted down to 
£3 17s. 6d. Exports, rail, this week included a large cargo for 
Port Limon. 

The tin-plate trade was brisk and promising. Block tin was easy 
at £83 10s., and as forward purchases for three months could be 
made, trade was animated. Large exports are taking place this 
week, one vessel for Batoum taking tons, The last week’s 
total Swansea was slightly over 42,000 boxes. 

Present quotations :—Coke tins, 12s. 9d. to 13s.; Bessemer, 13s, 
to 13s. 3d.; Siemens’, to 13s. 6d.; ternes, 24s. to 26s. 6d.; Siemens’ 
steel charcoal, 17s. 6d. to 25s.; best, to 26s, 6d. Last quotation 
for block tin £83. 

An action under the Employers’ Liability Act was tried at 
Cardiff this week, and £200 damages claimed, but the verdict was 
given for defendant. 

The “metal” fever continues in North Wales, and new gold 
finds are reported. In the Barmouth district manganese is being 
worked, but the demand is slight. 

Various colliery meetings in the South are reported this week. 
Weekly pay, eight hours’ work per diem, and the London coal tax 
being the principal themes. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


AN uneventful season seems to have arrived for the iron markets 
of this country. They keep on in the accustomed quiet, steady way, 
with a satisfactory demand for most articles, while prices remain 
stationary, though in particular branches a slight rise in them 
might be justified and could be effected without much risk. Crude 
iron is little animated, but the bare mention of the bility of 
renewing the international rail convention has inspired fresh hopes 
in some quarters though it may be stated authoritatively that as 
yet no overtures, officially or otherwise, have been made to the 
German works. Such an arrangement would be acceptable no doubt, 
for without export of rails and wrought iron, stocks of basic and 
forge pig must accumulate, if the production of crude iron is to go 
onat the present pace, as this country cannot possibly alone absorb 
it. On the Silesian market there is little movement in pig iron, 
from causes already made known, and if it were not for the foun- 
dries, including those making pottery and stoves, being well 
employed, it would be very quiet indeed ; and under tbese circum- 
stances prices remain almost stationary, being at present M. 50 
to 54 for forge pig, best sorts of the same and foundry brands 
56 to 61 p.t. at works. The Silesian works will have again the 
opportunity of drawing supplies of iron ores and cinders from 
Poland, stopped last year, as the Russian Government on the 29th 
ult. published a law permitting the export, by ial permission 
of the Minister of Finance, at a duty of half a gold copek per 


pud—a pretty high figure for such a quality of iron ore, however. 


wrought iron trade shows a buoyant tendency still, for not 
only do dealers and merchants purchase freely, but the construc- 
tive works and small users of iron as well, and from the latter 
higher prices are obtainable. Lars are listed M. 140 to 142-50, 
irders and sectional iron 155 to 157°50, and common boiler plates 
{60 to 165p.t. In Austria the iron market appears to have 
arrived at, or , its zenith for this season, and in trade circles 
it is feared that the continued drought has already had a fatal 
effect on this year’s harvests, which will probably cause a shrink- 
age of trade. In Rheinland-Westphalia ores in the Siegerland 
and Nassau are very firm, and the mines hopeful of continued 
good times. In the former district stocks are so low that 
higher prices for prompt delivery are cheerfully paid ; best roasted 
steelstone has advanced to M. 14 p.t. at mines, while coke at the 
furnaces costs now M. 10°60, and as the roasted ore will contain 
about 50 p.c. of iron, this will give some idea of the cost of pro- 
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duction of pig iron in the Siegerland. The minettes continue in 
full demand both for Westphalia and Belgium, so that mining in 
the Moselle district is becoming a satisfactory operation, as prices 
keep firm and paying, and are now M. 2°60 to 3°25 p.t. at mines, 


As remarked, the crude iron trade is quiet at present, but there 
can be no thought of prices on that account receding in the face of 
the rising tendency of ores and fuel, which is now the case, 
Spiegeleisen is also flat, only hand-to-mouth parcels being bought 
for export, and the home consumption but moderate. Prices range 
in four qualities from 8 to 10 to 14 to 16 p.c. Mn., from M. 56 to 
63 p.t. at works in the Siegerland. The trade in forge pig is only 
moderately brisk, but the prices of M. 50°50 to 52 are strictly 
adhered to, and 50 to 51 for steel iron, while Luxemburg is 
38°70 p.t. at works, It is hoped to realise little better prices in 
the contracts now negotiating for the third quarter, but this is 
scarcely likely to be realised as prospects are. Foundry iron goes 
off steadily at former —; In Bessemer and basic pig there is 
no change to note either in demand or prices. As regards the 
malleable iron trade, thanks to the convention prices are main- 
tained, but nowhere is there much of a margin of profit left 
at them, and they ought to have been enhanced some time 
back to be in accordance with the advanced pig iron and fuel, 
but England and Belgium seem to stand in the way, however, 
now it appears a convention meeting has been called to meet at 
Berlin, when it may take courage and try the experiment. It is 
only in isolated districts where demand is in any way brisk, and 
although a ene | improvement in export is to be noticed, it 
remains exceedingly poor, and although the prices are such that 
it is scarcely possible to call them remunerative, yet they could 
not compete abroad against England or Belgium. Nevertheless, 
we are informed from time to time that we are being ousted by 
Germany in many foreign countries, exactly in iron and steel 
rolled articles. A careful study of the export statistics of the 
respective countries would prevent people running away with such 
crude potions. Of course, if people believe the noise set up in the 
press here, when Germany has by hook or crook succeeded 
in putting in an oar where wo formerly had the trade pretty 
much alone, why, then it might be imagined that the industry 
of no other country was capable of competing with that of 
this, which we are sometimes here seriously told is technically 
so far ahead of England. At present, at least, we have the whip 
hand over them, nevertheless it is to be hoped our merchants and 
manufacturers will continue to exert their energies in a rational, 
modern manner, so as not to let other active competitors in the 
future take the lead out of our hands in a single article. And here 
a suggestion might poe be thrown out, namely, that now the 
railway from Salonichi direct to the Danube is open for traffic, it 
might be well to cultivate this new and almost virgin field of 
commerce as speedily as ible, so as not to allow other rivals to 
get the start and monopolise the ground before we do. But this is 
a long digression ; so to return. 

Specifications still come in badly, and the rolling mills complain of 
this, but they have moderate employment for the quarter, if not 
full time. Since last week no change has taken place in the hoop 
branch, which is just able to creep along. In plates the mills have 
work enough on hand, and for the moment this branch is doing 
better than many others. The spring business in sheets has not 
turned out according to the expectations prophesied earlier in the 
year, and it leaves very much indeed to be desired, thovgh it is a 
trifle better than it was a short time back. This everlasting lean- 
ing on conventions and syndicates, in this case not yet reformed, 
kills all individual exertion ; and although the prices in the Sieger- 
land are ostensibly maintained at M. 150 to 152 p.t. at works, 
it is evident this can be no more than a myth, It is thought 
that America is hanging back with orders for wire rods in order 
to secure lower prices. However this may be, there is little doing 
in them here at present. Added to this comes the collapse of the 
wire nail syndicate, which will naturally have its baneful effect on 
inland prices, and perhaps demand as well, and this apparently 
insignificant industry is here important, amounting to 75,000 tons 
and more per annum, as it does. There seems no chance of a 
patch-up of this combination, The steel works move on quickly 
without any notable change to report. At the last tendering at 
Hanover, the lowest offer was M. 116 p.t. at works, which came 
below the English tenders, but carriage was in favour of the former 
under the favourable tariffs. The Bavarian State Railways are in 
the market for 13,800 tons of rails and 11,100 tons of iron sleepers. 
A Belgian journal announces that the Diidelinger Steel Works, 
Luxemburg, has just booked an order for 80,000 tons of steel 
—sort not specified—for America against the tenders of the German 
houses. The machine, constructive, and wagon shops are in the 
same position as last week reported. 

A fulsome article has appeared in a Berlin daily paper describing 
anew 2000-ton torpedo catcher, built under Admiralty instructions, 
by a firm at Kiel, for the German North Sea naval station, which 
is said to be the fastest vessel of her tonnage in the world, and, 
besides its other virtues (sic) detailed in the t, realised 
a speed of 23 knots per hour in making the passage from Kiel to 
Bremerhaven. If this statement of speed be anything near the 
actual results achieved, it must indeed be as rare an occurrence as 
to meet with a white blackbird, as the French saying is, for in this 
country there are no shipbuilding and marine engine makers such 
as build those superlative marine structures we are accustomed to 
see coming from the Clyde, Thames, Tyne, or Belfast, which 
actually do realise this speed year after year on their ocean voyages, 
and are nearly three times the tonnage of this celebrated torpedo 
catcher the Grieff, which is here in question. 











LAUNCHES AND TRIAL TRIPS. 


THE new steamer Spindrift, built by Messrs. Russell and Co., of 
Glasgow, was taken on her trial trip on the 30th ult. Her prin- 
cipal dimensions are:—Length, 320ft.; breadth, 40ft.; depth of 
hold, 47ft. 6in. The vessel is classed 100 Al at Lloyd's, and is built 
to the Admiralty requirements of a troopship. She has a dead- 
weight capacity of nearly 4200 tons, e engines, which have 
been supplied by Messrs. Dunsmuir and Jackson, of Glasgow, are 
of large size, having cylinders 24in., 39in., and 64in, diameter by a 
stroke of 45in. There are two large double-ended boilers, each 
having six Brown's patent furnaces, On the trial trip the engines 
ran very well, the speed on the measured mile being nearly 124 knots, 
the engines making 84 revolutions per minute. The construction 
of the vessel and her machinery has been superintended by Mr. 
David Pollock, Glasgow, and by Messrs, Flannery and Blakiston, 
of Liverpool. 

The Inanda, built by Messrs, Hal!, Russell, and Co., of Aberdeen, 
for Messrs. J. T. Rennie and Sons, was taken for trial at sea on 
Saturday, the 2nd inst. She is 280ft. long, 35ft. 5in, beam, and 
25ft. deep, and of 1770 gross registered tons. She has been built 
under special vor and carries Board of Trade and Lloyd's 
highest certificates ; being fitted with all the latest improvements 
for convenience and quick handling, and is lighted throughout with 
electricity, —_— ce oc tged light for a Re vad — 
She is pro triple-expansion engines, having cylinders 2lin., 
34in., oy 54in. Sientaten, with a stroke of 42mm; the workin 
pressure being 1601b. per square inch, The machinery was hand] 
with the greatest promptitude and facility, and the vessel’s mean 
= upon trial, with about 1000 tons deadweight on board, was 
12} knots ; the engines indicating 1450-horse power. The machinery 
has been built from the specification of Messrs. Flannery, Baggallay, 
and Johnson, of London and Liverpool, who have inspected it 
during construction. 

Messrs, Fleming and Ferguson, shipbuilders, Paisley, have re- 
ceived an order for a steel screw steamer for the China trade, 
through Messrs. Russel Spence, engineers, Glasgow. She is to 
have accommodation for about thirty first-class en, pe and is 
to be fitted by the builders with their improved balanced quadruple 
engines, to indicate about 1800-horse power. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 25th. 

THE present output of the 297 blast furnaces 
in the United States is 122,552 tons, and the 
capacity of the 297 idle blast furnaces is nominally 
83,542 tons. Twelve furnaces have blown in 
during the t thirty days. The capacity of 
346 furnaces in blast a year ago was 138,514 tons 
per week, Furnace capacity is being improved, 
so that the individual output of furnaces is being 
steadily increased. © present anthracite capa- 
city is 30,000 tons; and bituminous iron capacity, 
80,000 tons per week. 

A new rolling mill is to be erected at Trinidad, 
Colorado, in the Rocky Mountains, 218 miles 
south of Denver. The coal is from 3ft. to 11ft. 
thick; its cost is 50 dols. to 150 dols. per acre. 
Five steel works are being erected, and several 
more are being projected in different parts of the 
country. 

Structural iron and steel-making capacity is 
being increased, on account of the increasing 
demand for building and bridge iron. Last week 
contracts for 15, tons of bridge iron were 
placed, and this week inquiry has been made for 
as much as 18,000 tons more. Crude iron has 
unexpectedly dropped 2 dols. per ton. Southern 
furnace aay say they will be able to control 
Northern markets, despite this reduction. Several 
Pennsylvania furnaces are about blowing out. 
Mill iron from the South costs 16 dols., and No. 1 
foundry 18 dols. A great deal of iron is being 
offered in Western and Northern markets from 
Southern furnaces, and Northern railroad 
managers are being a. pees to to make further 
reductions in freight rates, to protect the 
Northern iron makers. Steel rail contracts have 
been placed at as low as 30 dols. at mill. Steel 
blooms cannot be imported at this figure. The 
steel rail sales up to May lst are a little under 
three-quarters of a million tons, There is a 
heavy demand for all kinds of heavy and light 
machinery and railway material, excepting steel 
rails. Bar mills are working three-fourths capa- 
city. The tariff agitation is about over at Wash- 
ington, and the revenue reformers are less confi- 
dent of their ability to pass the Bill. The 
Protectionists will fight the legislation by 
obstructive measures. The prospects for the 
iron trade are fair, but it will be some weeks yet 
before demand will return to its average limits. 
Prices are still pointing downward. Railroad 
construction is held in check. Between 3000 and 
4000 miles of road are projected ; but contracts 
for rails are not being placed, on account of the 
uncertainty hitherto prevailing as to tariff duties, 
Several capitalists have recently projected long 
lines of roads in the South eR South-West, 
where agricultural, mineral, and timber land can 
be purchased at a very low price. Steps are 
being taken to attract European immigrants to 
that quarter. The adjournment of Congress will 

robably be followed by an active demand for all 

inds of iron and steel, and for building material. 
There is a great degree of distrust among pro- 
jectors and promoters of new enterprises growing 
out of the tariff agitation. The opinion of high 
financial and manufacturing authorities is, that 
the politicians will not crowd legislation of this 
kind through the present Congress, 

A sharp improvement has set in for copper. 
American consumers have been holding aloof for 
some time, but they are now obliged to make 
extensive purchases at 1 The fire in the 
Calumet mine is now out, and the production of 
that wonderful mine will be largely increased. 
The tin market is lifeless, ay quotations 
are 21°25, 











NEW COMPANIES. 
aun following companies have just been regis- 


Anglo-American Wood Carpet Company, Limited. 


This company was registered on the 15th ult., 
with a capital of £50,000, in £1 shares, to enter 
into an agreement with George Hulme Levis for 
the purchase of patent rights relating to the 
business of flooring, wainscotting, and panel 
manufacturers, The subscribers are :— 

Shares. 

0. P, Conyer, 27, Victoria-road, Kensington 1 
R. W. Meton, 100, St. George’s-avenue, N., 

eae ee Se 

H. M. White, 26, Nicholas-lane, clerk .. .. .. 

Ww. ae 22, Margravine-gardens, West Ken- 

81 Mm .. oe oe o* oe. - * or oe 
Robert Butcher, South End-road, Hampstead, 

engineer ecw Wags ee ga ee a wl oe 
E. Fowler, 42, Elsley-road, Lavender-hill, clerk.. 1 
J. H. Jarman, 6, Gordun-road, Peckham, broker 1 

The number of directors is not to be less than 
three, nor more than seven; qualification, 100 
shares ; the subscribers are to appoint the first; 
remuneration, £100 per annum to the chairman ; 
each other director, £50 per annum. The board 
will also be entitled to a sum equal to 10 percent. 
of the net profits over 10 per cent. per annum ; 
but the total remuneration is not to exceed £1000. 


Coventry Machinists’ Company, Limited. 
This is the re-construction of a company of the 
same title incorporated in 1869. It was regis- 
tered on the 17th ult., with a capital of £100,000, 
in Fed shares, with the following as first sub- 
scribers :— 


Shares, 
*J. Marriott. Coventry.. .. .. « és 1 
*J. Sutton, Coventry .. .. .. «. 1 
*J. Maycock, Coventry.. 1 


= White, Earlsdom, Coventry, watch manufac- 
D. Spencer, Coventry, woollen draper .. 
J. Gtieon. Uovener ida initia “ae = < 
J. Harrison, Coventry, woollen draper.. .. .. 
T. Browett, Radford, Warwick, solicitor .. .. 1 
The number of directors is not to be less than 
three, nor more than five, the first being the sub- 
scribers denoted by an asterisk; qualification, 
£1500 each, in shares or stock; remuneration, 
£300 per annum, and a commission of 5 per cent. 
upon the annual divided profits. 


Caima Timber Estate ind Wood Pulp Company, 
mited, 


istered on the 17th ult., 
, in £5 shares, to acquire 


1 
1 
1 
1 


‘This company was 
with a capital of £75, 





lands, building and other property in the district 
of Aveiro, near Oporto, or elsewhere in Portugal, 
and to trade as planters, agriculturists, timber 
merchants, manufacturers and dealers in wood 
pulp, and dealers in marble, stone, lime, or other 
roduce. An agreement of March 15th, between 
3. R. Bonnard and J, F, Hunten, will be adopted. 

The subscribers are :— 
Shares, 


F, W. Clifford, 22, Great Dover-street, engineer... 
C. W. Bowles, Edith Villas, Leyton, engineer 
L. F. Stanway, Trelawn-road, ton, clerk .. 
W. Cavendish, 2, Colham-strest, Walworth, clerk 
W. J. Chittenden, 16, Hickling-street, Rother- 
Gry eS ere 
C. A. J. Curtis, 33, Asylum-road, Peckham.. .. 
A. E. Dayes, Pellatt-road, East Dulwich, clerk .. 1 
The number of directors is not to be less than 
three, nor more than seven; qualification, £100 in 
shares or stock; the subscribers are to appoint 
the first; remuneration, £250 per annum to the 
chairman ; each other director, £200 per annum. 
The board will also be entitled to £5 per cent. 
upon the profits whenever 10 per cent. per annum 
dividend is paid, 


te 





Hart and Ripley's Patent Safety Switchback 
Railway Company, Limited. 

This company was registered on the 28th ult., 
with a capital of £5000, in £1 shares, to purchase 
the interests of Walter Hart and James Ripley, 
of Bolton, in a patent invention for improvements 
in gravity switchback railways, and the business 
in connection therewith. gistered office: 7, 
Wood-street, Bolton, 





Permanent Wall Hangings Company, Limited. 


This company was registered on the 14th ult., 
with a capital of £50,000, in £1 shares, to manu- 
facture wall hangings, and for such purposes to 
purchase sundry inventions referred to in an un- 
registered agreement of March 16th between 
Samuel Fisher and George Jessop. Tbe sub- 
scribers are :— 

Shares. 


— Curtis, 9, Quality-court, Chancery-lane, . 
cler’ i te we” rane eke Sel Ae Oe. we 
H. B. Sewell, 34, Royal-hill, Greenwich, estate 
EE. 09 40 00 40. ae. ab. 0 40 00 90 
> b-gamane 88, Mason’s-hill, Bromley, Kent, 
cler! os. eh. 60 se wa we ve Ke, Joel? on 
C. J. Kessler, Belvedere, Kent, registrar to a 
I tie eee an. ca hat se, ord 
M. M. Scleater, Watford, clerk... .. .. .. .. 
A. C. Webster, 17, Sheen Park, Richmond .. .. 
E. G. Elveston, 78, Bishopsgate-street, wine 
UN (63) cal "eu ue 35 60. oe aa st 
The number of directors is not to be less than 
three, nor more than five; the subscribers are to 
appoint the first; qualification, £200 in shares; 
remuneration, £500 per annum, with an addi- 
tional £100 for each 1 per cent. divident in excess 
of 10 per cent. per annum. 


~ 


ee 





Universal Patent Pulley Company, Limited. 


This company was registered on the 12th ult., 
with a capital of £5000, in £1 shares, to acquire 
the letters patent dated November 25th, 1879, 
granted to Thomas James and John Jackson, for 
improvements in the construction of pulleys or 
drums, and the manufacture of pulleys now 
known by the names of the ‘“ Universal,” or 
‘**Jackson’s patent pulleys.” Registered office: 
Blagrave-street, Reading. 








THE ZINC-CREOSOTE PROCESS OF 
PRESERVING RAILWAY TIMBER.! 
By J. P. Carp. 

In this paper, which was read before the 
Western Society of Engineers, Chicago, Mr. Card, 
after having summarily noticed the processes of 
wood-preserving by kyanising, Boucherising, 
Burnettising, and creosoting, gives an account of 
what is called the zinc-creosote process. On this 
system, dead-oil and chloride of zinc are used in 
combination, for the preservation of railway 
sleepers and timber, as well as for protection 
against the attacks of the teredo in sea-water. 
For railway sleepers, bridge timbers, and the 
like, where the wood is not exposed to any con- 
siderable degree of moisture, after the timber is 
prepared in the usual way by steaming and 
vacuum, the dead-oil is run into the cylinder, and 
so much as may be desired is forced into the wood. 
For this purpose, Mr. Card recommends the pro- 
portion of half a gallon of oil per cubic foot of 
timber; though a smaller proportion may be 
found to answer. After the timber is treated 
with oil, the oilis withdrawn from the cylinder, 
which is then charged with chloride of zine, 
which by pressure can be forced into the wood 
through and beyond the oil, impregnating by 
diffusion that portion of the wood which is not 
penetrated by the oil, specially useful in the case 
of ill-seasoned or dense timber. By such com- 
bined operations, the wood, when it is in contact 
with the ground or other moist surface, receives 
the benefit of the dead-oil treatment, with an 
expenditure of one-half or even less than half 
the usual proportion of oil; whilst those portions 
unreached by the oil are impregnated with the 
zinc chloride. ‘lhe chloride, surrounded by the 
oil, is protected for a lengthened period against 
moisture. By this process, the half measure of 
oil can be as widely diffused through the sub- 
stance of the wood, as the whole measure by the 
ordinary creosoting treatment. Mr. Card con- 
cludes, from his observations and experiments, 
that the zinc creosote injection will give the best 
results for the money invested. 








Execrric LigHTING IN LonDon.—Writing con- 
cerning the recent stoppage of electric lighting 
machinery of the London Electric Supply Corpora- 
tion, Major Charles B. Waller, manager and 
secretary, 79, Grosvenor-street, states :—‘‘ The 
failure was due to no mechanical or electrical 
difficulties, but simply to a strike of our stokers, 
who intentionally and most wunwarrantably 
allowed their fires to run down, and then left 
their work without a moment's warning. The 
men took offence that a gratuitous meal of roast 
beef, &c., was served to them cold instead of hot.” 





1 Abstracts ‘‘ Proceedings” Inst. Civ, Engineers, 
vol. xci., 1888, 





THE PATENT JOURNAL. 
Guten from te Semel of 9s. Camietonge' ef 


Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

25th May, 1888. 

7654. Rar Raiser, F. Bohler, Sheffield. 

7 eee, {CONDUCTORS of Exvecrriciry, R. 

7656. INCREASING the Draugut in Fire-PLaces, A. A. 
Tattersall, London. 

7657. Spirit Lamp for Toppy Kerr .es, G. Green, Bir- 


=. 

7658. Door Fastreninos, J. H. Birch and F. R. Baker, 
Birmingham, 

7659. Esector MecuanisM of Smati-arMs, C. O. Ellis 
and E. W. Wilkinson, Birmingham. 

7660. Berenives, J. Hewitt, Sheffield. 

7661. SunLicHtT Gas-BURNERS, C. Lee, Bilston. 

7662. Barometers, &c., C. Lee, Bilston. 

7663, W1RE-DRAWING, F. Smith, Manchester. 

7664, Fireproor Fioorino, H. 8. Fearon, London. 

7665. Hame Fastener, H. J. Allison.—(7. F. Vose, 
United States.) 

7666. PianocraPH, A. D. Furse, London. 

7667. Liquip FuEL FURNACE Fires, B. Finch, Man- 
chester. 

7668. Hetmets for Firemen, W. P. Thompson.--(F. 
Kurtz, Russia.) 

7669. ATracHiIne Sasu Lives to Winpow Sasues, H. P. 
Miller, London. 

7670. Sawine Stone, J. Harrison, Stockton-on-Tees. 

7671. SHUTTLE-cuARDs for Looms, B. Ormerod, 
Sharples, and J. F. Davies, Manchester. 

7672, SHEDDING Motion of Looms, B. Ormerod and J. 

loway, Manchester. 
7673. , minggaae InvaLips in Bep, H. G. Monkhouse, 
mdon. 

7674. Measurino Air, &c., H. Lane, London. 

7675. Ammunition, F. R. Gomm, Hertfordshire. 

7676, PARAFFIN O1L Lamp, W. Moore, London. 

7677. Uriiistnc SMALL Coa or Pit Srack, L. Wacks, 
London. 

7678. Liquip Strainers, W. Fergusson and W. Hood, 


ow. 
7679. Evectric Lamps, J. G. Sowerby and C. J. Chubb, 
mdon. 

7680. VENTILATING Boots and Suxogs, E. Irons, North- 
ampton. 

7681, Fase Currs, W. J. Cock, London. 

7682, Cuairs, J. A. Ashworth, London. 

7688, Banpinc for Sprnninc or TwistinG Frames, T. 
Clarke and R. C. Williams, London. 

7684. Hoxipine, &c., Lerrers, E. Edwards.—(E. A. 
Schneider and G. W. Schopf, Germany.) 

7685. ALUMINIUM, W. G. Forster, London. 

7686. Nats, H. H. Lake.—(G. A. Cavalli, United 
States.) 

7687. PREPARING Paint Cotours, 8. Pitt.—(L. Casella 
and Co., German ¥) 

7688, Time Fuses, T. Nordenfelt, London. 

7689. IoniTinc the Fuses of Biastine CuarcEs, G. H. 
Greatbach and T. Crake, London. 

7690. Gras Buckets, W. Pi mdon. 

7691. WasHine and Scrussine Gas, 8. Chandler, sen., 
8. Chandler, jun., and J. Chandler, London. 

7692. Screws, &c., C. K. Falkenstine and J. J. Varley, 
London. 

7693. ConsTRucTION of Drain Trap, C. J. E. Kinslow, 
London. 

7694. Commopes and Enema Syrincess, W. L. Teather, 





mdon. 
= Lens for IntensIFyING Licut, T. Coad, Lon- 
on. 
7696. INCANDESCENT ELEctrRiIc Sarety Lamps, T. Coad, 


mdon. 
7697. Stirrups, P. G. Shadbolt, London. 
7698. Gas Enarngs, M. Janiot, London. 


26th May, 1888. 


7699. InoninG &c., Currs and Cottars, C. A. Stephens, 
London. 

7700. Raisinc and Lowerine Tops of TaBLes, A. A. 
Lateultre, London. 

7701. Imrration of Tortoise SHELL, G. M. Agher, 
London. 

7702. Corp Hox.pers for Buinps, G. 8. Marshall, 

irmingham. 
7703. Ionitinc Fuses for Buastine, H. J. Warrington, 


ey. 
7704. Carpets, F. B, Fawcett, Kidderminster. 
bie THREE-way Cocks or Vatves, A. Bruce, 
We 
7706. ScarF Rixos, W. Brown, Birmingham. 
7707. Srorrnc Minerat Waters, W. P. Thompson.— 
(RK. Bravais, France.) 
7708. Bronze Paint, L. H. Goggs and T. T. Irvine, 
Liverpool. 
7709. Tupes for Borters, W. P. Thompson.- (J. P. 
Serve, France. 
7710. Heatinc Steam Generators, R. Shackleton, 
radford. 


7711. Mecuanicat STokers for Borters, A. H. Stott, 
Oldham. 

7712. Lavatory Basins, A. Harris, Liverpool. 

7713. Hyprocarson, &c., Lamps, F. R. Baker, Bir- 
mingham. 

7714. Root Scraper, J. H. Birch, Birmingham. 

7715. Extension Lamps, F. R. Baker, Birmingham. 

7716. MecuanisM for Cuttinc out Toots, T. Thompson, 
Birmingham. 
7. Oveninc Winpow Sasues, G. and G. Allan, 

‘ow. 

7718. TREaTInc Doveu, T. Watson, Glasgow. 

7719. Loapine Hay, T. Mosley, Halifax. 

7720. Evectrric TELL-TALEs, H. Boardman, Bradford. 

7721. Revotvine Suarts, T. Brook, Halifax. 

7722. Automatic DELIVERY of PREPAID ARTICLES, G. R. 
Alston, London. 

7723. Wormine Screws, W. Thurman, Birmingham. 

7724, PROPELLING VESSELS, G. Chapman, Glasgow. 

7725. Hostery Macuines, H. Igel, Gateshead-on- 


Tyne. 

7726. Puriryinc Water, G. E. Stead and R. Lan- 
caster, London. 

7727. Meratic Packine for Piston Rops, N. 8. Hawks, 
London. 

7728. Frre-Bars for Crrcutar Grates, A. W. Harrison, 
Abergavenny. 

7729. Steam Enoines, &c, P. Thomas, Stockton-on- 


‘ees. 

7730. Corsets, L. Raoux, London. 

7781. Extractinc Corks from Bort ies, J. R. Forster, 
Ww. 


7732. MERGENCY Door, F. J. Lancaster and E. Nixon, 
London. 

= Yarn Stretcuine, &c., Macuing, R. F, Watson, 
iW, 


7734. Comprne Macuines, &c., E. de Pass.—(J. Imbs, 
France.) 

7735. Dyeine Woot, &c., F. Moore, London. 

7736. DiscHARGING Fireworks, I. Crane, Bristol. 

7737. Certain System of Trapinc, K. C. Howarth, 


verpool. 
7738. Toitet Juoes, A, Barber, London. 
Te Srepvenine Bortces, W. Jennings and J. Badtre, 


7740. Door Fastener for RatLway CaRRIAGEs, C. W. 
Spong, London. 
ae > Seatine Botties, J. Tabrar and J. Dingwall, 


ndon. 

7742, Insectors, R. G. Brooke, London. 

7748, Detection of Bap Corn, C. Wells, London. 

7744. Stoppers for Botries, C. F. Foster, London, 

7745. ENvE.opE, 8. Jones, London. 

ay a G. G. M. Hardingham.—(F. BE. Magrini, 
taly. 





7747. Cement, G. J. Snelus, J. C. Swan, and H. Smith, 
on. 
ig pe Moror for Crocks, L. and G. Hoppe, 


on. 

7749. Discuarce of Liquip on Intropuction of Coin, 
C. Bradbury. — (Messrs. Grimme, Natalis and Co., 
Germany.) 

7750. Lamps, J. Dulait, London. 

7751. Winpow S1Lx, H. Breur, F. Skocdopole, and P 
Funda, London. 

7752. Caz Trucks, 8. Davis, London. 

7758. Cootinc Bearies, T. A. Adamson, London. 

7754. Oxipes of Mxtaxs, F. Trickett and J. Noad 
London. ; 

7755. Bripces, R. W. Kinipple, London. 

7756. Fituinc and CorkinG Bortries, H. Heartfield, 


ndon. 

7757. Bicycues, F, Bell, London. c 

7758. Wacon WeicHinc Apparatus, C. R. Baihe, 
London. 

759. BatrLe Surps, &., Sir N. Barnaby, K.C.B., 
London. 


28th May, 1888. 


7760. jaya Drinks, L. G. and 8, M. Chinnery, 
mdon. 
7761. AppLyinc Execrnricity for Traction, C. B. Bur- 
don, Cheshire. 
7762. Hers Tonic for Lumpaco, &c., E. May, Barrow- 
in-Furness. 
ne game Biocks and Type, T. Innes, Waterloo 


7764. Expansive, &c., Fiurp Enornes, H. Robinson, 
Manchester. 

7765. Drawine Corks, A. J. Lehmann, Liverpool. 

7766. Furnaces of HIGH-PRESSURE BoiLers, A. Jack- 
son, West Hartlepool. 

7767. Pumprne Enarnes, J. Fielding, Gloucester. 

7768. Forcine Caemicat or other Liquips, 8. Spencer 
and J. 8. Lord, Manchester. if 

7769. HoLtow Frre-Bars, W., F.,C., and H. Needham, 
and C. Womack, Barnsley. 

7770. Suips’ Steerne Gear, E. J. Bean, London. 

7771. TURNING OVER LEAVES of Music, H. Terrett and 
E. Storey, London. 

7772. DRAWING Stitt Liquips out of Botties, &c., A. 
Granvilles, London. 9 

7773. MANUFACTURING WRovuGBT Iron, R. R. Gubbins, 


ndon. 

7774. Fasteners for Casements, &c., J. G. Dunn, Bir- 
min " 

7775. Suanp for Carvine Forks, J. J. Holtzapffel and 
G. W. Budd, London. 

7776. CoMBINED PREsSSER Foot and Tension RecuLa- 
tor for Sewrnc Macuines, W. F. Lotz.—{J/. W. von 
Pittler, Saxony.) 

7777. SELF-EXTINGUISHING PaRaFFIN SaFEty Lamps, G. 
L. tt, London. 

7778. Draw-orr TaP for Powpeks and LiqurDs used as 

RATED Drinks, A. Sowerbutts, London. 

7779. UNBREAKABLE METALLIC Racinc SaDDLE-TREE, 
A. W. McL. Keen, London. : 

7780. ComMBINED CopPEeR and Oven, W. J. Williamson, 
London. 

7781. MANUFACTURE of CeMENT, J. C. J. Smith, London. 

7782, MECHANICAL Toy, H. Guarracino, London. 

7783. CLostina UMBRELLAS, E. Kaiser and G. Miiller, 


London. 

7784. Vermin Trap, W. H. Reed and J. W. Lawry, 
London. 

7785. Couptincs for Raitway VEHICLES, C. Lock, 
London. 

7786. PRopeLLine Boats, R Werner, London. 

7787. Grain Sortinc Macuines, A. J. Boult.—(J. 
Reitter, Germany.) 

7788. CHanoinc, &c., SENSITISED PHOTOGRAPHIC 
Pirates, T. Roche, London. 

7789. ADVERTISING Box, R. A. M. Taylor, London. 

7790. Proputsion of Suips, G. Tate, London. 

7791. Automatic Guns, T. Nordenfelt, London. 

7792. Strpinc Doors, A. H Ford, London. 

7793. Prucs for Tappinc BaxreELs, H. H. Lake.—(W. 
Mott, United States.) 

7794. Lawn Mowers, J. Braun, London. 

7795. MusicaL InsTRUMENTS, H. H. Lake.—{S. J. Talvot, 
United States. 

7796. WasHinc TexTILe MarTeriats, C. Bohringer, 
London. 

by PREPARATION for Skin Diseases, D. McMurphy, 

Ww. 


7798. TREATMENT of Biruminovus Rock, G. E. Belmor, 
London. 

7799. Cuancine the Gauce of Raitway VEHICLES, R. 
A. White, London. 


29th May, 1888. 


7800. SpaNNERS, C. Stuart, Fenny Stratford. 

7801. ADVERTISING by Means of Baas, &c., J. Walker, 
London. 

7802. SupsecTinc Fasrics to Steam, C. H. Smith, 
Barrow Whalley. 

7803. Removine Taps from Barrets, G. L. Smith, 


London. 
7804. Propettinc Cars, W. E. e.—(The Auto- 
pneumatic Car Motor Company, United States.) 
7805. Evecrric Currents, H. J. Allison.—(C. Z. Fritts, 
United States.) 

7806. Forcinec Beer, J. Rae, Glasgow. ; 

7807. O1r Tanx, G. F. Gregory.—(H. A. Hutchins, 
New York.) 

7808. Bearincs for AXx.Es, B. F. Cocker, London. 

7809. SLAUGHTERING SHEEP, J. Taylor, Seaforth, near 
Liverpool. 

7810. Fire-crates, 8. Miller, Glasgow. 

7811. Guazino, W. Orr and P. 8S. Brown, Glasgow. 

7812. Cycues, R. E. Cary, Dublin. 

7813. ExTRACTOR MECHANISM for SMALL-ARMS, I, and 
R. Bullock, Birmingham. 

7814. Practnc WaRE in ENAMELLING Kins, W. H. 
Turner, Tuns 

7815. Lock Bricks, J. K. Champion, Cornwall. 

7816. Security of Srep-LappERS when in Use, T. 
Ambler and E. Wilson, Skipton. 

7817. Pacxine, H. J. Bate, London. 

7818. Grass Founts for Birp Caces, G. H. Corbett, 
Kingswinford. 

7819, Curtina Hay, G. Woodville, Manchester. 

7820. Gtazine Roors of ConsERVATORIES, T. R. Shelley, 
Smethwick. 

7821. Frre-HosE Coupines, W. Rose and T. L. Daltry, 

anchester. 

7822. Cur Pite Faprics, F. H. Wilke and G. A.J. 
Schott, Manchester. : 

7823. ee Smatt Arms, C. G. Bonehill, 


irming! . 
7824. HEALDs in Looms, 8. Yeadon and D. Sutcliffe, 
Bradford. 
7825. Sowine of Turnip SEEDS, Todd Brothers, 
isburn. 
7826. GALVANIC GENERATORS, H. B. Cox, London. 
7827. Faciuitatina the Tappine of Casks, H. Schaff- 
stiidt, London. 
7828. INDIA-RUBBER and FELTED Fisrous MATERIALS, 
T. Stoward, London. 
7829. Domestic Cooxine Stoves, A. E. Ind, Plum- 


stead. 

7830. Soaps, J. Taylor, Leith. 

7831. VENTILATING Boots and Suogs, 8. F. Cousins and 
A. Gerrett, London. 

7882. Automatic DeLIveRY Macuines, C. 8. Snell, 


Saltash. 

7833. Pens, T. Smith and W. G. de F. Garland, 
London. 

7834. SotiTarre Stups, J. Kendal, London. 

7835. WELDLEss Cuains, H. Rongier, London. 

7836. MacHINE for PRODUCING SPHERICAL, &c., SuR- 
Faces, 8. Schuckert, London. 

7837. Surp’s Winpiass and Capstans, R. J. Rae, 
London. 

7888. Automatic FiusxH Bott, C. Huelser.—(Regulato- 
rvuhrnfabrik Concordia of Freiburg, Germany.) 

7839. FLoon Coverincs, A. F. and A. St. George, 
Redhill. 
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7840. Rattway Carriace Doors, E. Rowe and J. 8. 
Smith, London. 
TA IW Mather for ere Turnips, W. N. Nicholson 


7842. Lapres’ BELTs — ¥ CuaTELaInes, H. Straube, 
London. 

7843. Barus, J. Smeaton, London. 

7844. Drinitnc FaLters and HacKLE Guts, F. Oddy, 


‘ord. 
7845. _ Mitts, A. J. Boult.(W. Gowen, United 


7846, Drame Woot Tors, C. J. Alexander.—(W. &. 
Alexander, Canada. 

7847. Pasteners for Gioves, W. P. Thompson.—{F. J. 
Heme, Austria. 

7848 Inpicators for Evecrric Corrents, W. P. Thomp- 
son.—(G. tine Facts 4 jun., United States.) 

7849. Derecrine Favutts in Execrric Circuits, W. P. 

HG. ah jun., United States.) 

7850. ELECTRIC Raceneoons, W. P. Thompson.—(G. 
Westinghouse, jun., United States.) 

7851. Swrrcues, W. P. Thompson.—(G. Westinghouse, 
jun., United States.) 

7852. Evecrric Distrisution, W. P. Thompson.—(@. 
Westinghouse, jun., Ur.ited States. 

7853. Storace Batreries, W. P. Thompson.—(C. D. P. 
Gibson, United States.) 

7854. Antiseptic Paper, W. P. weenie Matco- 
vich and A. Grossich, x eB) 

7855. PuncHine CuEQuEs, . W. Popplewell.—{W. D. 
Elger, United States.) 

7856. Pickrnc up Tennis Batts, H. 8. Eyre, jun., 
London. 

7857. Jacks, C. A. Day.—{ A. Warren, United States.) 

7858. Sprinc Hinces, L. Bommer, London. 

— ——, E. ree London. 

7 HISTLES, Farrington, 

7861. . ag Enoines, A De H. Baker my P. Huyck, 


7862. neem, A. L. Parcelle, London. 

7863. WALKING Sticks, J. R. en 

7864. Secr-cLosine VaLve Boss, 8. ’P. Day, Brighton. 

7865. Sroprerrye Borries, Jars, &c., M. Sutcliffe, 
Manchester. 

7866. EXxtTincuisHinc Pararrix Lamps, F. Savage, 

7867. 





ion. 

| ——eemeeal of Aurirerous Ores, W. Crookes, 

ion. 

7868. Detivery Mecuanism, H. E. Newton.—({R. Hoe 
and Company, United States.) 

7869. Wes Printinc Macurves, H. H. Lal 
Fowler and E. A. Henkle, United States.) 

7870. Courter, N. Klein, London. 

7871. Rockets, G. J. Mayer, London. 

7872. Cocks, F. M. Chapman, London. 

7873. Dritiine Prrgs, H. H. Lake.—(H. A. M. Roclants, 
He 


land.) 
7874. Toy, H. H. Lake.—(J. W. Hale, United 
London. 


tes. 

7875. Guns, D. Joy, 

7876. BaTreRizs, Willcox. —(B. A, Abakanowicz: and 
A, d Arsonval, France.) 

7877. Ln ENGINES, A. F. Yarrow and J. B. Hilditch, 


7878. Fs Fioorixes, G. A. Hobson, London. 
7879. LauncHING TORPEDOES, R. Whitehead, London. 


Lake.—(J. C. 


30th May, 1888. 
7880. Reparrrnc Heet for Boots, &c., W. R. Jervis, 
London. 
7881. ee for the Sotes of Boots, J. W. Oldfield, 
Erdin, 


7882. Sexes for Martcues, &c., W. Cunliffe, London. 

7883. Purirication of SEWAGE, &c., J. H. Barry, 
London. 

7884. o tetr'Le the Iypications of THERMOMETERS, 
A. on. 

7885. VentiLatine Hats, 8. Kay, Stockport. 

7886. Securrne Rais to SLeerers, J. M. Burke, 
Inchicore. 

7887. Compryep Swiver. Row1ock, &c., J. Grisen- 
thwaite, Bowness. 

7888. CycLe Lamp Brackets, J. Abraham, Stoke-on- 


t. 
7889. Sanrrary Draw Traps, J. Waterhouse, Birming- 


7890. ANTI-CORROSIVE Ename., W. Scotson and J. 
Willis, Sheffield. 

7891. Prosectixc Opricat _iuaces, T. B. Russell, 
London. 

= Metat Box to mens Matcnes, J. Fray, 


7893. Motor Enornes, J. F. Schnell, Manchester. 
7894. Protectors for Currs, &c., W. H. Welshman, 


Birming! lo 

7895. SELF-acTiInc Muces, H. Whitwam and H. Taylor, 

Halifax. 

7896. Gic Mitts, E. Michaelis, A. Smethurst, and C. 
Wood, Manch: ester. 

7897. STENCILLING Apparatus, E. J. Homan, Man- 
chester. 

7898. Horsesnor, W. G. Wallace, G 

7899. CyLinpers for DRYING MACHINES, St. J. V. Day. 
—(P. 8. Swan, Calcutta.) 

7900. TREaTING Merauiic Cuioripes, J. E. Bennett, 
Manchester. 

7901. ConsTRUcTION of ELECTRO Macnets, J.J. Horne, 


7902. Preces for Formixc Kxors for Neckties, W. 
Rockliffe, Durham. 
7903. Rorary Enorves, W. T. Sturgess and E. Towlson, 
on. 
7904. Groves, R. Supple, Dublin. 


7905. ARTIFICIAL Stone, J. Dougall and T. D. Harri 
. Aberystwith. ss 


a Avromatic Pressep Giass Macaine, H. H. Pitt, 
7907. STRETCHING 2 eee, R. W. and W. R. Tayler, 


Bury 8t. Edm 
7908. Savery Lamps, N., J. J., and J. W. Needham, 
Manchester. 
7909. Vice, J. Parkinson, Bradford. 
7910. HopERs for INCANDESCENT Lamps, F. T. Schmidt, 
7911. SHow Case for Exnursitines, &., M. Negro, 
on. 


7912. Type Composina, &c., 
London. 

7913. Bett Fastener, R. J. Henderson and R. Wood, 
Stalybridge. 

7914. KS, H. L. Léffier, London. 

7915. AprtiriciaL PortLanp Cement, A. Fleiner, H. 
Hauenschild, and A. Bauermeister, London. 

7916. REecorDINe Inpications, &c., by ELectrictry, T. 
O’Brien, Manchester. 

7917. Removine Dust, W. H. Gritton and W. H. 

Witherington, London. 

7918. Pocket Type-writer for Printine, &c., F. Cary, 
London. 

7919. OrpNance, G. Quick, London. 

7920. Revotvine Lamps or Lanterns, W. H. Price, 
London. 

7921. ApsuNcts to Lamps for Bicycxes, &c., H. Williams, 


Macutyg, E. Wentscher, 


on. 

7922. Fastentnos for the Lips of Packina Cases, &c., 
‘J. Stableford, London. 

7923. Tu: NING of ORGANS, J. Kohnle, London. 

7924. ELECTRIC APPARATU 8, A. J. Boult. (4. and C. 
Manet, France.) 

7925. Biock FiLoors or Pavements, H. T. and H. 
Holloway, Lendon. 

7926. MzmMoranpuM Books, W. L. Bonnett and G. M. 
Shum, London. 

7927. Motor Enoives, W. T. Stubbs, Manchester. 

7928. Fancy Lace, ty T. Wootton and W. Clifton, 
London. 

7929. pees Varnish, T. Garton and W. Barkley, 

midon. 

7930. Carts, &c., G. Bray, London. 

7981. GLove for CLEANING Horses, F. W. Styan and 
A. Heronimos, os 

7932. Lixcu Pin, P. Porta, London, 





7983. WarerProor CompounnD, O. Imray.—(G@riinzweig 
and Hartmann, Germany.) 

7934. Gas Motor EnGINgEs, Lg a wag London. 

7935. SuBpMaRINeE VessE.s, E. H. Tyler, London. 

7936. Maxine Roaps, &c. e, London. 

7987. SELF-aCTING CANDLE een ay W. R. Sel- 
kirk, London. 

= &c., Spoons, W. R. Selkirk and W. Monk, 


on. 
7989. Bansos, W. G. Betham, London. 
7940. OPENING Winpows, G. 3. Dodlliner, London. 
7941. ELectro-morive Fountains and Enarnss, H. C. 
B. ders and A. J. rman, London. 
7942. OTOGRAPHIC DETECTIVE. Camera, T. Kerr, 
Walthamstow. 
7943. ARRaNGING SuHips’ Yarps, &c., A. T. Miller, 
Liverpool. 
8lst May, 1888. 
7944. Curtinc Harr without the aid of Hxar, E. H. 
Smith, Kent. 
7945. Lusricator, G. Fairclough, Manchester. 
7946. Wiraprawinc Corks from Borties, J. W. 
Rowley, Manchester. 
r, Leeds, 
AX, 


7947. Purtrication of Sewacs, B. J: 

7948. SH Guarps, H. Greenw: a 

7949. PuLteys and Buocks, A Higginson, Liverpool 

i oy H. or eon and . H. S. Aubin, 
oxwi 


7951. SHokt Lone Pier, R. H. Edney and H. Shepherd, 
‘irmingham. 
7952. Frames for Worxinc Pumps, J. E. Rogers, 


ipton. 

7953. Conpensinc Exnaust Stream, T. H. Whiteand W. 
Hardy, Manchester. 

gs eee our SHeets of Paper, W. Lake, 


bury. 
7955. VaLve for Excines, A. McGlashan, Gli Ww. 
=. Sprines for Two-wHEELED VEHICLES, J. Griffin, 


7957. PREVENTING DownpDRavGHT in Curneys, J. B. 
Tonge, Barrow-in-Furness. 

7958. Bi Sustainixo VENETIAN or CLOTH Burnps, T. 
Melvin, Hi ley. 

7259. Lamps for Burninc O1ts, D. Ballardie, Glasgow. 

7960. TURNING OVER Leaves of Music, &., A. H. 


London. 
USTRE BotTies, M. Emanuel, London. 
7962. Meta.tic ScREENs, 5h w. Stead, Halifax. 
7963. Boots and SHoEs, F. La cock, — ton. 
7964. AXLEs or Bearinos of Tram-cars, W. omson, 
London. 
7965. Looms, T. Barnes, London. 
7966. MeTaLuic Sicn Puiates, W. Stone, J. M. Fuchs, 
and J. C. F. Lang, London. 
7967. Lockinc Raitway Switcues, J. Drage, 
Verrinder, and J. P. Annett, Eastleigh, near gout. 
ampton. 


7988. Nonr Comns, D. P. Tipton, Lond 

7969. Rotary Kwsittinc Macurnes, e : "F. Johnson, 
London. 

7970. KNeaprnc or Mrxrnc Macurines, E. and J. Halot 
and F. de Posch, Liverpool. 

7971. CLeantna TRamway Lives, W. Fletcher, Liver- 


poo! 

7972. Umsrexas, &c., E. Greenfield, Hastings. 

7973. Laws Mowers, F. W. Bentall, London. 

7974. WaisTLine Tors, J. Gilmore and W. R. Clark, 
West Norwood. 

7975. Bouquet Frames, J. Morrison, Cowes, I. W. 

7976. PorTLAND CEMENT, W. G. Margetts, London. 

a FILuiNG ee Batrery Puates, H. G. 

rris and P. G. Salom, London. 

7 7. pi , 2 Bowen, London. 

7979. Pepo-moti+® Carriace for Roaps, G. Staeber, 
London. 

7980. Canogs, G. Undén, London. 

7981. Sievinc Apparatus, C. D. Abel. —(W. Stringer, 
Germany.) 

7982. — Jornts for Raiways, J. W. Armstrong, 

ndon. 

7983. UmBRELLA Riss, — Kortenbach and — Rauh, 
Manchester. 

7984. CLorues’ Horss, F. C. Freeman, London. 

7985. 5 ame Meat, P. Jensen.—(E. Buiktey, United 
States. 

7986. Fopper for Horses, D. K. West.—(4. C. Rogers, 


India.) 
7987. Partrrion, G. C. Farr, London. 
7988. Cooxine Fisn, G. J. Baker, London. 
7989. Frre-LtichTer, W. H. Dowland and W. Mills, 


on. 

7990. EnveLore and Letrer Paper, E. Edwards.—{J. 
B. Roccas, France.) 

7990. Startine Gear, 8. W. Endicott and F. F. Abbey, 
Huddersfield. 

7992. Facitrtatine the Transport of Ice, L. A. Sault, 


ndon. 

7993. Crocks, F. Faller, London. 

7994. = LappeR for Fire Bricapss, P. Porta, 

ndon. 

7995. Convertinec Iron into Steer, H. H. Lake.— 
(Z. Hardmeyer, H. W. Hatch, and J. C. Jackson, 
United States.) 

7996. VeLocipepes, H. W. Schladetz, London. 

7997. Covountne Matrers, H. H. Lake.—{K. Ochler, 
Germany.) 

7998. SHapEs, F. Holman, London. 

7999. Paotocrarnic DRop Suurtrers, A. G. Miles, 
London. 








SELECTED AMERICAN PATENTS. 
,859. Movitp ror Castirxc Loose Putters, J. 
Mecusrey, Lawrence, Mass.—Filed March 26th, 
1887. 


Claim. (1) The combination of an internal disc 
core, an external ring core, and lugs provided on one 





of such gg leading to the other, substantially 
as set forth. (2) The combination of the core A, 
having cylindrical —* B and dise oubetant Cc, the 
ring cores F F, and the lugs E, 7 su’ tantially as 
described, and for the purposes specified 


377,873. AprpaRATUS FOR FILLING —— FURNACES, 
S&. Thomas, Catasauqua, Pa.—Filed December 81st, 
1886, 

Claim.—{1) The combination, with the stock car I 
of the weighted lever J, pivotted on the said car and 
having the segmental end L, the chain M connected 
with the said end L, and the drop-bottoms N pivotted 
on the bottom of said car, substantially as shown and 
described. @ The stock car I and the cm | 
mechanism consisting of + weighted lever 
pivotted on the said car and ha the ental 
the friction roller K, attached to the said 
lever J, and the chain M, attached to the said end L 
and connected with the drop bottom N of the car, 

d to be ted by the frame G, erected on the 
top ‘of the furnace A, and having the inclined side G!, 
= which operates the said friction roller K of the 


ane = mechanism H, substantially as shown 
(3) The stock car I, having the head I! = 





. 


trav on the tracks D and ©, in combination with 
the dummies O and 0}, cow ed er, of which 
the dummy O has the push 02, and means 





for oe the said dummies O and O! on the narrow 
track laced within the track C, substantially as 
described. 


DRAvUGHTSMAN’s COMPASSES, J. 
Chicopee Falls, Maas. — June 23rd, 1887. 
Claim.—In tion, with the 
leg thereof, Yong a pencil or ae holder having a hole 
or socket to receive the pencil or needle, a screw 


shown an 
Stevens, 





fixed to said holder at an acute angle to the axis of 


377,867 





said socket and screwing into said leg in order to 
adjust the length of the log, a set nut on said screw to 
be tened against said leg, anda clamping nut 
screwing on said screw and adapted to bear against the 
exterior of the pencil or needle. 


377,906. BREECH - LOADING 
— upon-Tyne, England. 


Claim, —a) The combination, substantially as set 
— of the gun having the interrupted screw threads 
its breech, which is of less diameter at front than 

at rear, and ‘tape: red to gradually enlarge it from the 
front “le etn the breech ag len pee by the 
e joint at the side of the and provided 
with Rn aged screw threads for ongeing the 
h threads, and tapering from its or inner 

ond & toward its larger rear end correspondingly with the 
taper of the interior of the breech, whereby when the 
breech and breech-piece threads have been disengaged 
the breech piece can be turned aside on the inge 
joint at once, or without being first drawn directly 


Orpwance, A. Noble, 
—Filed May 10th, 








backward. (2) The combination of the gun, with the 
interior of its breech stepped or made of two or more 
diameters, having the interrupted screw threads, and 
with the innermost step made of less diameter at front 
than at rear and ta ually enlarge it from 
the —_ backward, and the a piece supported 
by a hin; joint at the: side of the breech and stepped, 
thread and tape’ correspondingly with the 
breech, atm as and for the purpose set 
forth. 


$77,912. Insecror, L. Schutte, Philadelphia, Pa.— 
Filed October 28th, 1887. 
Seen. (1) Ina duplex injector in which the fluids 
from the first nozzle are returned and 
delivered to the second nozzle, the bod; er mage | 
in size toward the delivery end, in combination wit 
the two nozzles arranged therein side by side in lines 


converging toward the delivery end, whereby the 
velocity ripe f oe 7 fluids discharged from the first nozzle 
is maintain hi therefrom to the 


during their passage 

second _ (2) In a duplex injector, the converg- 
ing nozzles arranged side by side in lines converging 
toward the nak aes in combination with the 
in size internally toward its 
delivery end, he provided with the for return- 

the fluids from the delivery end of one nozzle to 
the recei end of the other. (3) In an injector the 
lever B, con the steam admission, in combina- 
tion with the excentrics thereon, the connecting bar p, 











(4) Ina 


the lever o, the link n, and overflow valve J. 
tially horizontal nozzles 


duplex injector having substan’ 





and the yy 8 bate, the vertically reciprocating 
starting valves 
378,116. Device ror Tappino Mains, C. H. Simmons, 
Brooklyn, N.Y.—Filed October nd oo 
Claim.—1) The combination, a pipe tapping 
device, of a saddle carrying a drill press support, a 
pipe binding chain, a pivotal chain-tightening lever, 
and an wk screw for the lever, substantially as 
described. e combination, in a pipe tapping 
device, of a ye carrying a drill press support, a 
binding chain having an end clevis, a chain- yaad 
ing lever, and a pivot ond connecting both the clevis 
on the chain and the lever to the eye lugs on the 
saddle, substantially as described. (3) A chain. 


[378,116] 








tightening lever formed with a pivot-hole at one end 
and a forked chain 7 at the other end, as and for 


the pu’ 8 > ll The combination of a pipe 
saddie having ro top and bottom, a bin ing 
chain, a ake -tightening lever Bose 
transversely on othe saddle top, and an adjusting 
screw wor in the inclined part of the lever against 
and icularly to the correspondingly inclined 
part of the saddle top, substantially as described. 


378,172. Operative Orpwance, A. Noble, Neowcastle- 
on-Tyne.—Filed June 8th, 1887. 

Claim.—(1) The combination, substantially as de- 
scribed, of the slide inclined downward from front to 
rear, the gun i upon the slide, the hydraulic 
cylinder with its ram parallel to the slide and sup- 
immediately in rear of the 

di d thi oe a ich the tind Pee 

c ae er, an e y whic e cy! er com- 
p sera De at or near its end with the air vessel, and 
through which liquid passes from the cylinder to the 
air vessel, for the purpose set forth. (2) The combina- 
-_ of the slide — —_ — a a, 
the gun carriage upon the slide, the raulic cylinder 
with its ram lel to the slide cupporting the 
un carriage immediately in rear of the gun trunnion 

, the = vessel adjacent to the cylinder, the 











by which the cylinder communicates at or 
near its end boa ig the air vessel, fee E may = —_ 

e by-pass passage een the cylin- 
the air pH and the valve of the by-pass, 
substantially as and for the purpose set forth. (3) 
The eC of the ae inclined downward from 
pon the slide, the 


front to rear, u 
hydraulic cylinder in toe its ram el to the ‘slide 
and sup] 


of the gun ty eran bint air eer 
between the cylinder and the air vessel, the valve a 
connacted with the & ePlinder, and "ae delivery php 

the pump connected wi' air vessel, subs’ 





soall tt fanupunabienh 
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AN INVESTIGATION 
STEEL, 


By GeneraL NICHOLAS KALAKOUTSKY, 
Supplement To Section IV. 


INTO THE INTERNAL | 
STRESSES OCCURRING IN CAST IRON AND | 


| the muzzle ends of the barrels, though: forged from 


in the walls of the barrels, at any rate near their muzzle | 
ends. The director of the factory denied the justice of | 
the inference, and at the same time sought to show that | 


ingots of less than the stipulated weights, were fully 
competent to stand pressures which, experiment had 





means of Rodman gauges, inserted either into the screw 
plug or into the mushroom head of the breech-block, and 
even occasionally into a bar introduced into the chamber 
at the time of loading. The charges appropriated for 
the experiments were ‘made up of old artillery powder 
pert de guerre & canon—and the weight of each 


Ix the fourth section it was demonstrated that the | proved, never exceeded 500 atmospheres in the portion of | charge was fixed so as to give a pressure in the cylinder 


existence of deleterious internal stresses, especially those 
of such magnitude as were found to exist in barrels 
Nos. 264 and 86—-Tables II. and VII.—would have the 
effect of lowering the powers of resistance to the strain 
of discharge, and result in a weaker structure than was 


to be looked for in the dimensions of 
the gun and the qualities of the steel 
of which it was composed. In evi- 
dence of the truth of this proposition, 
I can adduce some extensive experi- 
ments made in the years 1872-73. But 
before doing so, I must briefly state 
the circumstances which led to the 
experiments being undertaken, and 
the precise objects which they were 
intended to serve. 

Among the stipulations in a speci- 
fication for some 9in. hooped guns 
there was a provision that the ingots 
from which the barrels were to be 
forged should be cast with heads weigh- 
ing not less than 25 per cent. of the 
weights of the ingots when cut to 
their proper lengths. The castings 
were to be of crucible steel, and the 
rough or gross weight of each ingot 
would be about twenty tons. The factory in which 


head to be cut off amounted to only from 18 per cent. 
to 20 per cent. of the finished weight, and that therefore 
the conditions of the specification had not been complied 
with. In consequence of this the inspecting officer issued 
a protest, the justification for which was found when the 
barrels were trepanned to form the bores, for in the 
ceres thus cut out, and which were between 7in. and 8in. 
diameter, it was found on.cutting them through longi- 
tudinally that next to the head. ends of the ingots im- 
perfections of various kinds appeared, and the inference 
was naturally drawn that similar defects might be hidden 





the chase in question, in the case of 9in. guns firing | 
270°6 lb. shot with 46°85 lb. of powder, and he proposed | 
to test his opinion by subjecting to powder pressure 
some of the cylinders cut off the muzzle ends of the 
finished barrels, 
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For this purpose the cylinders were bored out to Qin. | 
the guns were to be made had not the means of com- | diameter, and the thickness of metal was brought down 
plying with these conditions; but while steps were | to 3in. in the body, while the two ends for a length of | 
being taken to enlarge the foundry, a few ingots | lft. Sin. were left 17in. diameter, and strengthened by 
were cast and forged, and it then appeared that the | means of hoops shrunk on with a tension of ‘Oldin. 


Screws were cut in each end of the bore, and into one end | 
was screwed a steel plug 7in. deep, provided with a copper 

obturating ring, while the other was fitted with a screw | 
breech-closing mechanism, made somewhat after the | 
French system, with a cylindrical portion 10in. long, and | 
a mushroom head 2°75in. thick, The object of the above 

arrangements was to be able to fire several rounds in a 
closed chamber, somewhat after the manner adopted by 
Whitworth in 1868, with barrels of *75in. and 2°56in. 
diameter, The gases escaped by the vent, and their | 
pressure, at the moment of explosion, was determined by | 


not exceeding 500 atmospheres. The powder was fired 
through the vent in the breech-block. The lengths of 
the experimental cylinders varied according to the length 
cut off the 9in. gun barrels, and ranged from 45in. to 64in. 

Having thus explained the origin of this investigation, 


and the means adopted for carrying it 
out, I now proceed to describe the ex- 
periments :— 
Experiment No. 1,—Cylinders cut from the 

muzzle end of the 9in. barrel 

No, 29. 

Capacity of the cylinder between the plug and 

the obturator, 2943 cubic inches. 5“ 

1 
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ee During the last round the cylinders 


burst in the manner illustrated by 
Fig. 1 from a photograph. No defects of any kind could be 
noticed in the fractured surfaces; the structure of the 
steel was fine grained and of good quality. The density 
of the charge in the last round, when 19°82 lb. of powder 
were fired, was ‘187; the pressure in the cylinder, by 
calculation, should not have exceeded 470 atmospheres, 
or three tons per square inch. Three samples of the 
steel, taken before firing, tested for tensile strength, gave 
—elastic limit, 1753 atmospheres; ultimate strength, 
4340 atmospheres; and ultimate extension, 10°3 per cent. 
With this quality of steel the strength within the elastic 
limits should have been 754 atmospheres, or about five 
tons to the square inch—that is, under such pressure the 
cylinder should have taken no permanent set. The ulti- 
mate strength of the cylinder should have been 1911 
atmospheres, or about 12°2 tons per square inch; but 
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both calculation, and the Rodman gauges, showed that 
such a pressure could not have been attained. The Rod- 
man gauges, it is true, on account of faulty construction 
gave very irregular indications; thus ,with one of the 
18°92 lb. charges one of the gauges indicated 1220 atmo- 
spheres, while another tes only 460 atmospheres. 
But even allowing that the pressure may have attained 
occasionally to 1220 atmospheres, the bursting of the 
cylinder cannot be ascribed to that. All who witnessed 
the experiment were convinced that the cylinder possessed 
but feeble powers of resistance, and attempts were made 
to account for this by supposing some exceptional action 
of the powder in a closed cylinder and in the influence of 
special conditions under which the ingot was cast and 
forged. Finally, it was declared to be the mere effect of 
chance, a solution of a difficulty very commonly adopted 
in similar circumstances. 

It is necessary to note that in this, as well as in all the 
other experiments, it was noticed that the temperature 
attained in the cylinder was so high that, on opening the 
breech after the by the vent, the 
inside surface of the cylinder was still red-hot, and that 
the copper vent pieces were ially melted, and lost 
about one-third of their weight at each round. 
vent pieces were changed for others of steel, but even 
they showed indications of having been heated white hot, 
and were greatly injured, so that ultimately a fresh vent 
had to be used for each round. 

Experiment No, 2.—Cylinder cut from the end of a Yin. barrel. 

No. & 
Volume of the chamber 2850 cubic inches. 
lb, of powder. 
.. 12°618 


20 rounds with charge of ... 13 
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The cylinder burst after 38 rounds (photograph Fig. 2 
No defect whatever could be detected in the metal, whic 

the fractured surfaces showed to be finegrained and of good 
- quality. The density of the heaviest charge of 14°72 1b. was 
‘149; the pressure, according to calculation, could not have 


though the Rodman gaugesindicated ing from 
cought Reda encoded rete etaing tro 
was somewhat erratic. The mean results of tensile tests 
applied to five samples of steel taken before firing showed 
the elastic limit to be 2093 atmospheres ; ultimate atuengse 
4400 atraospheres, and ultimate extension 10 per cent. The 
greatest stress within the elastic limits would therefore be 
produced by a pressure of 983 atmospheres—6'97 tons on 
the square inch—and the bursting pressure should have 
been 2068 atmospheres—13°2 tons per square inch. 
Experiment No. 3.—Cylinder cut from a 9in. barrel. 
No. 19. 
Volume of the chamber 2815 cubic inches. 
lb. of powder. 
1 round with charge of ... 5323 
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The cylinder burst at the 54th round (photograph Fig. 3). 
No defects of any kind could be found in the metal. e 
density of the maximum charge was ‘142, and therefore the 
pressure of thegases by calculation could not have exceeded 
350 atmospheres—2°23 tons per square inch. The mean 
pressure indicated by the Rodman gauges was 465 atmo- 
spheres—about 3 tons per square io Their indications, 
however, were somewhat wild. The testing of three speci- 
mens of steel by tension before firing gave the following 
results :—Elastic limit, 1952. atmospheres; ultimate 
strength, 4383 atmospheres; and ultimate elongation, 
10°3 per cent. The pressure, consequently, to produce a 
stress within the elastic limits would be 917 atmospheres 
—5‘2 tons per square inch—and the ultimate pressure 
2060 atmospheres—13°1 tons per square inch. 


Experiment No. 4.-—Cylinder cut from the muzzle end of a Yin. barrel. 
No. 42. 


Besides the Rodman gauges in the mushroom head of 
the breech block, two gauges were inserted into a bar 
l4in. long and 3in. square. Deducting the space occupied 
by the bar, the net volume of the chamber was 1210 
cubic inches. 

¢ rounds with charges of 2°7 lb. of powder. 
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The cylinder burst at the 37th round— photograph Fig. 4. 
No defects could be detected in the metal. The density 
of the charge at the maximum was ‘15. The pressure 
therefore could not have exceeded 360 atmospheres— 
2°36 tons on the square inch. The mean pressure indi- 
cated by the three Rodman gauges was 439 atmospheres— 
about 2°8 tons per square inch. Three samples of steel 
taken before firing, and tested by extension, gave an 
elastic limit of 2363 atmospheres, ultimate strength 
4478 atmospheres, and ultimate elongation 8°4 per cent. 
Therefore the pressure within the elastic limit would 
amount to 1110 atmospheres—about 7 tons per square 
inch—and the ultimate pressure 2004 atmospheres— 
about 13°5 tons per square inch. 

In all the above experiments the charge were either in 
bags or were spread about evenly through the whole length 
of the chamber. Two of the cylinders were prepared 
from the ingots with the least head, and two from those 
that had most. But neither the method of charging nor 
the proportions of the heads to the rest of the ingots can 
explain the remarkable want of strength in all the 
cylinders. It is impossible to ascribe this to chance, 
because all the cylinders behaved in the same way. The 
experiments demonstrated beyond all doubt that, the 
muzzle ends of the guns from which the cylinders had been 


cut were not endowed with sufficient powers of resistance, ‘ 


and the question naturally arose as to whether the breech- 
ends of the same guns were in a similarly unsatisfactory 
condition, and were weaker than intended. To clear up 
re: question the three following experiments were 
e:— 
Experiment No, V.—Barvel of a Mn. gun 
No, 45, 


This barrel had been condemned because in one of the 
pieces of core, trepanned out of the solid forged ingot, 
when cut through longitudinally a considerable hollow was 
found. Tothe breech end of the barrel a French lock, 
having its cylindrical portion 16:lin. long and its mush- 
room head 3°5in. thick, was fitted, and into the muzzle 
end was screwed a plug 10°4in. long. The total length of 
the barrel was 164°8in., and it had the following dimen- 
sions—For 118in. from the breech end the barrel had been 
turned down to the proper size to receive the hoops, that 
is, to 21°88in. diameter. Beyond this, there was a sudden 
increase, the muzzle end being conical, with a diameter of 
24°75in. at the breech end and 15°95in. at the muzzle, 
The bore was 9in.; three Rodman gauges were fitted—one 
in the mushroom head of the breech block, the second one 
25in. from the breech end, and the third 25in. from the 


These | Muzzle ; the two last being fitted into a 3in. square steel 


bar 120in. long laid into the gun. The net volume of the 
chamber was about 7503 cubic inches. The following 
table gives the results of the experiment :— 

















Number a ling scare awinnos. accord: male ali 
5 gauges — 
—-, powder. the charge. atmo- 
Lbs, | Nol. | No.2 | No. 8. | spheres, 
1 27°08 very smal! fa 235 
2 31°53 341 313 414 “1165 257 
- 3 36°04 442 435 | 515 “1832 322 
4 40°54 563 406 693 15 365 
5 44-143 675 463 | 852 +1622 400 
| } 
6) ( 786 616 | 1000 | 
- 46°85 178 437 
7 ) las 544 | 1188 | 


At the seventh round the gun burst—photograph Fig. 
5—the muzzle end being blown off diagonally; and it is 
remarkable that the fracture took = through that 
ion of the barrel where the metal was thickest. No 
of any kind were found on the fractured surfaces. 
Three samples of steel taken from the gun before firing 
give the following properties:—Elastic limit, 2382 
atmospheres ; ultimate strength, 4520 atmospheres ; ulti- 
mate elongation, 18°2 percent. Upon the above data, the 
pressure producing a stress equal to the elastic limit at the 
‘spot where the fracture took place-—is determined at 1740 
atmospheres—about 11°11 tons on the square inch; and 
the bursting pressure at 3380 atmospheres —about 21°6 tons 
per square inch. Notwithstanding the wide discrepancy 
between the actual strength and that calculated, the burst 
was ascribed to an abnormal tension of the powder gases, 
which, according to pressure gauge No. 3, increased 
greatly towards the muzzle end; and it was surmised, 
therefore, that, at the screw-plug, the pressure may have 
reached a very great intensity. Such explanations are 
frequently offered in discussing phenomena which are not 
clearly understood. 


Experiments Nos. 6 and 7.—Barrel No. 22. 

This barrel was prepared out of an ingot which had 
been forged twice—first for a 9in. gun, and afterwards, 
upon the question being raised about the insufficient 
weight of the head, it was reforged into a 9in. mortar, 
No. 22; and this, after being bored out, was cut into two 
lengths of about 50in. each. Four Rodman gauges were 
fitted to each cylinder: No. 1 into the mushroom-head of 
the breech block ; No. 4 into the plug screwed into the 
muzzle ; and Nos. 2 and 3 into a bar laid into the bore at 
the time of loading, each gauge being at the same distance 
from the end of the chamber. The external diameters of 
both barrels was 15in.; the bore of the rear or breech 


22 


i? Was 9°32in., and that of the for- 


ward or muzzle end, No. * 9in. The charges in No. = 


end cylinder, No. 


were in bags, while in No. = the powder was spread over 


the whole length of the bore. Cylinder No. = was. sub- 
jected to the following proof :— 


2 rounds fired with 9lb. of powder. 
1 ” ” 12°62 ” 
10 ” ” 14°42 a” 


At the last round the cylinder was burst--photograph Fig. 


6. The density of the charge was ‘1956, the calculated 
pressure due to the charge of 14:42 lb. was a little under 
506 atmospheres—3°18 tons per square inch. Rodman’s 
gauges indicated the following mean pressures:—No. 1, 
470 atmospheres; No. 2, 495 atmospheres; No. 3, 496 
atmospheres; and No. 4, 530 atmospheres. 


Cylinder No. 7 was tested with charges of 14°42 lb., 


and burst at the 44th round—photograph Fig. 7. The 
density of the charges was ‘216, and consequently the 
calculated pressure should have been a little higher than 
500 atmospheres. The Rodman gauges gave the follow- 
ing mean indications:—No. 1, 446 atmospheres; No. 2, 
476 atmospheres; No. 3, 477 atmospheres; No. 4, 422 
atmospheres. Three samples of steel were taken from 
cylinder No. 22 before it was cut off and before proof by 
firing, and tested mechanically, with the following 
results. The elastic limit was reached at 2737 atmo- 
spheres, ultimate strength 4710 atmospheres, ultimate 
elongation 11°1 per cent. On the basis of the above data 


= should have been 


1204 atmospheres—about 7’7 tons per square inch—and the 


the elastic resistance of cylinder No. 





ultimate strength 2072 atmospheres ; aud cylinder No. = 


the elastic strength was 1286 atmospheres—8°18 tons per 
square inch; and the ultimate strength 2072 and 2213 
atmospheres—from 13°2 to 14°22 tons per square inch, 
All the above experiments were examined and discussed 
by the artillery committee, but no definite conclusions 
were arrived at, Attention was mainly directed to the 
circumstance that at the proof of barrel No, 45 local 
pressures were recorded which, in some discharges, ex- 
ceeded more than twofold the pressures in other parts of 
the bore. This peculiarity, as well, as the exceptional 
character of the burst, namely, the fracture of the muzzle 
end where the metal was thicker than at the breech end, 
indicated, in the opinion of the committee, that there were 
circumstances in which the pressure of the powder gases, 
at any rate in closed chambers, could increase locally very 
greatly and produce a destructive effect on the gun. The 
question was ultimately suffered to drop, and the data 
furnished by the experiments were not utilised either by 
the factory where they were made, or by the department 
for which the guns were being constructed, 

These experiments, however, had an important relation 
to the work I have been engaged in respecting internal 
atzeents, and gave fresh impetus to the investigations 
which I had already commenced in the year 1871. As 
soon as I became aware of all the particulars connected 
with the experiments on the first two cylinders taken 
from the muzzle ends of the 9in. guns, Nos. 29 and 8, I at 
once ied to the director of the factory to let me have 
a dise from one of the cylinders for the purpose of ascer- 
taining the internal stresses. A ingly a disc forged, 
but not bored out, cut from the 9in. gun No, 23, was sent 
to me in the month of September, 1872, The investigation 
of this disc belongs to my earlier work, when I had not 
yet learned to take the care and the precautions which I 
adopted later on; and I therefore thought the results which 
l had obtained were not sufficiently accurate to justify 
my giving them a place in the origitial edition of my 
book. Butas I have recently been able to obtain the full 
particulars of all the experiments which I have described, 
it seemed to me advantageous to publish them, and at the 
same time to record the results of my measurements of 
dise No. 23— 


TaBpLe XXXI,—EXpPERIMENT No. 5. 
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The diameters were drawn to each other. Ring No.1 
was not a ring, but the solid which represented the bore of the gun. 


The measurements demonstrate that the forged ingot 
was affected by considerable internal stresses, and there- 
fore the weakness of the cylinders, when subjected to the 
moderate pressures which were developed during the 
experiment, must be ascribed to them. Barrel No. 22, 
which had been forged twice, would, it is evident, have 
been under more severe internal stresses than the other 
cylinders, and a it was found to yield but a 
feeble resistance in spite of the high elastic limit possessed 
by the steel. A still more remarkable illustration of my 
views is afforded by barrel No. 45, in which the fracture 
occurred almost in the strongest part of the metal. All 
my published experiments show that a reduction in the 
thickness of metal by boring and turning tends to reduce 
the internal stresses, and therefore at the muzzle end, 
which was not turned, the thinning of the metal was the 
least considerable; consequently the internal stress re- 
mained relatively large, and we must conclude that the 
cylinder yielded at the muzzle end on that account, in 
spite of its large external diameter, rather than in the 
smaller diameter of the breech end which had been turned 
down. 

In conclusion, I may remark that barrel No. 23 was 
investigated before it was turned or bored, and that there- 
fore the internal stresses which were determined would 
be greater than those which will remain in the metal 
when bored to 9in.. and finished externally to the proper 
dimensions. Notwithstanding this, an approximate cal- 
culation can be made of the stresses which will remain, 
and it can be shown that they will not be smaller than 
were found to exist in the 9in. gun No. 264, Table IL, and 
a consequent reduction of strength, beyond that expected 
of over 50 per cent. must be allowed for—an opinion 
justified by the results of the proof. 








ComPRESSIVE STRENGTH OF MorTAR aNnD ConcreTE.—A new 
book on the compressive resistance of freestone, brick piers, 
hydraulic cements, mortars, and concretes, by the late Q. A. 
Gillmore, Ph,D., Major-general, U.S.A., describes a series of 
experimental tests of Haverstraw freestone and several different 
kinds of cements and mortars, in continuation of a series made 
at the Watertown Arsenal. The results of all the tests are 
tabulated in an appendix, and are illustrated by strain sheets 
and diagrams, With regard to the much-vexed question of 
cement tests the work is very complete, and adds some interesting 
facts to the knowledge already acquired on this subject. The 
results of these tests are summed up as follows :—‘‘(1) Mortars are 
enerally not as strong as the concretes made with those mortars. 
2) The sets of mortars and concretes richest in cement 
stronger than the others. sat?) The smallest—4in,—cubes in each 
of the four sets were decidedly the strongest of the lot. (4) There 





is no apparent law of increase or decrease of strength per square 
inch of bed area as the size of cubes iycreases,” 
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SAINT CATHERINE’S POINT LIGHTHOUSE. 





THE MOST POWERFUL ELECTRIC LIGHT IN 
THE WORLD. 


At the southernmost point of the Isle of Wight, upon a 
plateau of rock some 80ft. above the sea level, stands St. 
Catherine’s Lighthouse, one of the most important links in the 
splendid chain of lights surrounding this dangerous coast. 
Though devoid of any pretension to architectural beauty — 
being, indeed, a squat and angular structure, as different from 
the flowing and graceful outlines of the Eddystone or the Bell 
Ruck as well may be—yet it may be safely asserted that the 
sight of the Parthenon itself was never half so grateful to the 
most devoted art worshipper as is the stumpy pillar on St. 
Catherine’s Point to the homeward-bound mariner, who, wearily 
beating up channel in the teeth of a strong gale, and uncertain 
of his position, “picks up” afar off the electric flash, and 
literally “‘ goes on his way rejoicing.” 

The beautiful southern coast of the Isle of Wight, with its 
balmy air-—the veritable breath of life to the consumptive 
invalid—is yet a cruel and treacherous shore, exacting year by 
year, with a strange and pitiless accuracy, its tale of seamen’s 
lives. For at certain seasons of the year a dense and impene- 
trable mist arises, wherein lights and landmarks are alike 
invisible ; while, without a breath of wind to fill his sails, and 
all unconscious of the danger, the hapless navigator is silently 
drifting, borne along on the rapid inshore current towards the | 
jagged and cruel rocks which everywhere surround this fatal 
coast. At such time the voice of the siren is heard, not as of 
old, in soft music, luring mariners to their destruction, but a 
warning note, a harsh and dissonant yell, as of an angry beast 
disappointed of its prey, the voice of the fog-horn on St. | 
Catherine’s Point proclaiming danger. 

From very early times the necessity for a beacon at this spot | 
has been recognised, for we read that in the fourteenth century | 
a good knight built a chantry on the lofty summit of St. | 
Catherine’s Downs, and provided an annual sum for the main- 
tainence of a priest “ who should chant masses and maintain a 
burning light at night for the safety of mariners.” This pious | 
endowment was swept away at the dissolution of the minor 
religious houses, and the light extinguished, not to be re-kindled 
until the year 1785, when the Trinity House was moved to | 
establish a lighthouse on the Down; but it was soon found that 
the light was practically useless on account of the fogs in which 
it was frequently enveloped. 

_ The erection of the present structure at a much lower eleva- | 
tion was commenced in the first year of her present Majesty's 
reign, and the light was exhibited for the first time on March 
25th, 1840. The lantern was, however, still found.to be above | 
the fog-line, and a few years later the height of the tower was | 
reduced by some forty feet, with a marked improvement in 
the illumination, the light now standing about 134ft. above sea 
level at high water. Up to the beginning of the present month 
of May the apparatus consisted of a lamp constructed to burn 
mineral oil, having six concentric wicks, with an aggregate 
power of 740 candles, the light being refracted by a system of 
fixed dioptric lenses into a steady beam extending round about 








| broken and irregular. 





two-thirds of a circle, forming what is officially known as a 
“ fixed oil light of the first class,” 

_ But this in its turn was destined to give place to a new 
illuminant ; and in a “ notice to mariners,” dated nearly a year 
back, the Corporation of the Trinity House were enabled to state 
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that on and after Tuesday, the Ist of May, 1888, an alteration 
in the light, and fog-signal, at St. Catherine’s Point, would be 
made, namely: “ An electric light showing one flash of about 
five seconds’ duration, every half minute, will be exhibited, and 
the fog signal will be changed to two blasts-—high, low—in 
quick succession every minute.” 





By the courtesy of the Trinity House we were permitted to | 


be present at the official inauguration of the new light, which, 
in accordance with the notice published so long beforehand, 
was duly displayed for the first time on the evening of May- 
day. The effect—to a stranger—was most startling. As the 
twilight deepened, sixteen separate and sharply defined radial 


into the sixteen radial beams, which form the distinguishing 
feature of this latest achievement of optical science by that 
eminent firm of lighthouse engineers, Messrs. Chance Brothers, 
of Birmingham. Through two thicknesses of darkened glass we 
venture a momentary peep at the central source of light itself— 
the tiny point, no bigger than a marble—where, with a loud 
hissing sound, a fierce combustion, and the light of 60,000 
candles, the electric arc itself bridges the Sin. or so of interval 
which separates the incandescent carbon points. Some idea of 
the power of this light will be conveyed tu the reader when we 


| say that the carbon pencils employed in the electric are lamps 


beams of light, like the spokes of a gigantic cart wheel, were | 


seen to be steadily travelling round the horizon. Far as the 
eye could reach, the electric rays slowly swept through the 
darkening space before us. Now and again a startled bird 


would flash through the beam, looking like a speck of fire— | 


while to turn from the sublime to the ridiculous, the cattle upon 
St. Catherine’s Down in wild alarm were scampering about, 
with tails high in air, pursued by brilliant patches of light, as 
the quickly succeeding rays impinged upon the surface of the 
sloping Down. 


We strolled out to this spot—about a mile distant from the | 
lighthouse—-one of the most extraordinary walks it was ever our | 


lot to undertake. The night was pitch dark, and the ground 
High above our heads revolved con- 
tinually the illuminated “spokes,” but they shed no light upon 
our path, and it was only by the help of the white boulder 
stones, which at intervals mark the coastguardsman’s track, that 


up on the down broad patches of white light were rushing over 
the surface at full speed. 

Here we came in for the full benefit of what the Trinity 
House prosaically term “one flash of about five seconds’ dura- 
tion every half minute.” And we could see to pick up a pin 
out of the grass. Then would come an interval of intense dark- 
ness, aud then—for we were right in the focus of the apparatus 
—suddenly a blaze from the lens a mile off like the sun at noon- 
day, and-—darkness again. It was trying to the unaccustomed 
eye, to say the least of it. We made the best of our way back 


commonly used for street lighting are about gin. in thickness, 
while those at which we are now painfully gazing have a diameter 
of 60 mm., or nearly 2$in. 

The lamp is of the modified Serrin-Berjot type, and the car- 
bons, which are controlled by a duplex arrangement of spring 
and current, are not circular in section but fluted, a valuable 
improvement intreduced by Sir James Douglass, whereby the 
centrality of the arc is greatly promoted, the carbons are kept 
cooler, and a better supply of air to the lamp afforded. The 
sixteen-panelled dioptric apparatus is rotated, not by clockwork 
as usual, but by a tiny vertical engine worked by compressed 
air from below. As the time of rotation is of the utmost 
importance, a most ingenious regulator or governor is applied 
to the little engine, which controls the speed by the automatic 


| application of a brake should the motion become too rapid. 


But we must take our leave of this most interesting apparatus, 
and descend to the basement, where the steam engines, dynamos, 


| and air compressors are at work. 
we were able to pick our steps towards the spot where higher | 


Entering the engine-room, a handsome building to the right 
of the tower, we see before us a row of three compound engines 
and boilers, each of 12 nominal horse-power, but capable, as we 
are informed, of working up to 48-horse power should occasion 
require. These highly-finished engines have been made for the 
Trinity House by Messrs. Robey and Co., of Lincoln, and 


| embody the latest improvements of that celebrated firm of 


engineers. The fuel used is gas-coke, the residue from the 


| manufacture of coal-gas, coal being thus utilised a second time 


to the lighthouse, where we were permitted to inspect the | 


apparatus. The lower storey of St. Catherine’s Lighthouse, 


or the hall, as it may be termed, contains one very singular | 


| object, namely, a white marble plaque, let into the pavement, 


having a black spot in the centre, while nearly over the speck, 


| but not quite, hangs, by a long wire from the ceiling, a heavy 
| pointed weight or plumb-bob. 


Landslips are not entirely 
unknown in the locality, and shortly before the tower was 


in the production of an illuminant. All the three engines were 
in steam at the time of our visit, although only one was actually 
in motion, engaged in driving one of the large dynamos which 
generate the electric current. The ease and smoothness with 
which this Robey engine was working was really remarkable— 


| when running at 172 revolutions per minute scarcely a sound 


lowered it was found to have moved some three inches out of | 


the perpendicular. 
movement this apparatus was put up some twelve years ago, 


To give timely warning of any further | 


since which time the deflection has not been more than a | 


quarter of an inch; but a meadow, which formerly stood 
between the tower and the sea, and upon which the keeper had 
the privilege of grazing a cow, has completely disappeared. 

Up a steep winding stair, a minute later we emerge from the 
semi-darkness into the bewildering light of the lantern-room. 


| Being politely offered a pair of black spectacles, we proceed a 


few feet higher up an iron ladder to a small gallery surrounding 
the slowly-revolving polygonal structure of glass by which the 
light is caught up from the electric lamp within and refracted 


was perceptible in the engine-room. Ready for instant use, 
with fire banked up and steam at 150 lb. pressure, the second 
engine stood attached to a duplicate dynamo, only needing the 
movement of a lever to start into motion, in case of accident to 
the first set of machinery. The primary duty of the third 
engine is to compress air for the Siren or fog-horn. Air- 
compressors are, however, attached to all three engines for use 
in cases of emergency, and huge reservoirs are constantly kept 
charged with air at 200 1b. pressure per square inch, so that the 
warning note can be sounded at any moment, night or day, 
when necessity arises. 

The two dynamos are by De Meritens, of Paris, and if both 
worked in conjunction, it is computed that the concentrated 
light from the lantern would equal six millions of candles. 
The induction arrangement of each machine consists of sixty 
permanent magnets, and each magnet is made up of eight stecl 
plates. The armature, 2ft. 6in. in diameter, is composed of 
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five rings with twenty-four bobbins in each, arranged in groups 
of four in tension and six in quantity. 

Throughout the installation everything is duplicated, and 
sometimes triplicated, to guard against the possibility of the 
extinction of the light even for a moment; and the order, 
regularity, and method by which the duties of each man and 
each machine upon the establishment are allotted and fulfilled, 
is exactly what one would expect from the Trinity Board, whose 
motto seems to be, “ Without haste, without delay, and the 
best of everything.” 

The whole of the new works have been devised and originated 
by Sir James N. Douglass, the engineer-in-chief to the Trinity 
House, and carried out under the immediate superintendence 
of his assistants, Mr. Ayres, and Mr. Matthews, while the com- 
pleted arrangements have been put under the charge of Mr. H. 
C. Millet—late engineer, R.N.—who for the last seventeen years, 
has had similar charge of the electric lighthouse at Souter Point, 
on the Durham coast. In concluding this notice it is our 
pleasant duty to express our thanks to the Trinity House for 
the opportunity of being present at the official trial of the most 
powerful electric light in the world at St. Catherine’s Light- 
house, on the Ist of May, 1888. 








LETTERS TO THE EDITOR. 
[We do not hold aor on a a the opinions of our 





PROPOSED FUEL TESTING STATION FOR LONDON. 


Sirr,—Will you allow me to put before your readers the following 
proposition for the establishment of such a station, the desirability 
of which has been much impressed upon me within the last few 

ears? So far as I know, there does not exist anything of the 

ind in this country, whereas on the Continent coals can be tested 
for their evaporative power, the gases of combustion analysed, and 
all the results carefully reported on by experts. I subjoin a few 
details of the pro) station, with probable cost. It should, I 
consider, be placed on a perfectly independent footing, and 
managed by experts under a small committee appointed by those 
who assist with money or otherwise. It might follow generally the 
lines of existing coal testing stations, but with all modern 
improvements. 

In this country it is remarkable that neither the sellers of coal 
take the trouble to find out how much heat they are offering, nor 
the purchasers how much they are getting for their money, and 
this notwithstanding the hundreds of million tons of coal changing 
hands yearly. Colliery owners and coal merchants, as well as the 
large consumers, know very little about coal calorimeters, although 
the former sell so much heat and the latter try to utilise it to the 
best advantage. How few of the latter weigh their coal regularly 
or keep any weekly record of the quantity of ashes and clinkers 
to find out how much dirt and incombustible matter they are pay- 
ing for. How few know what it costs them in fuel to evaporate 
1000 gallons of water into steam, which is one of the best standards 
of comparison in a given district. 

Locality.—The station might be in close B any 4 to a river, 
canal or railway station, so that the coals could be delivered easily 
and cheaply, and the steam allowed to escape under pressure with- 
out causing annoyance. A small piece of land doubtless could be 
obtained in such a situation at a low rent. The boiler shed should 
be —_ 35ft. by 20ft., with a small additional shed for storing 
the fuel. - 

Cost.—It would be desirable to allow at least £700 for a start, to 
cover the cost of the boiler shed, chimney, 20-horse power boiler— 
if such were considered large enough—and the special arrange- 
ments for measuring the feed-water, with tanks, scales, feed pumps, 
injector, gas and coal analysing apparatus, calorimeters, Xc. 
Seeing that until the objects of the station became known it 
would probably not pay expenses, the help of guarantors would, 
no doubt, be necessary. 

Yearly expenses.—The charge for testing and reporting upon 
each combustible would probably more than cover eventually the 
salaries of a technical manager, his assistant, and the stoker. 
Some arrangement might possibly be made by which the manager 
and his assistant should only attend when required, at any rate at 
first, in order to diminish experfses, The station would require to 
be advertised and made known in various ways. Colliery owners 
would no doubt find it to their advantage to have their different 
kinds of coals tested and reported upon, so as to offer them to 
their customers with their ascertained heating value or evaporative 
power. Large consumers of coal—railway companies,-waterworks, 
and others—should know the heating value of the coal they are 
paying for and the percentage of incombustibles. 

l add a few notes on the temporary and permanent experimental 
heat stations known to me. 

(1) The earliest fuel-testing station was established in 1847 at 
Brix, in Germany. 

(2) Sir H. de la Beche and Dr. Lyon Playfair made a series of 
experiments before the year 1851 with different coals suitable for 
the Navy. These trials were conducted near London under a 
small marine boiler at atmospheric pressure. 

(3) At the English Government Dockyards various interesting 
experiments have been made under small marine boilers, and the 
results published in Blue Books. nae 


The above is a slight outline of the work already done in this 
direction. 

With the view of obtaining the opinions of those interested in 
starting a fuel testing station, I ask you kindly to give this letter 
agro, a If the necessary sum can be raised, we may hope 
to have before long a practical and useful establishment in London, 
and to gain from it many interesting practical results respecting 
the combustion of fuels. Bryan DONKIN, JUN. 

Bermondsey, London, §8.E., 

June Ist. 


[Mr. Donkin makes a most valuable suggestion. There ought to 
be sufficient enterprise in this country to carry it out. The system 
of testing the strength of materials has had the best results. It is 
strictly anologous to that proposed by Mr. Donkin, which should 
prove at least equally useful.—-Ep. E.] 





GRAPHIC EVALUATION OF THE STRESSES ON THE FLANGES OF 
LATTICE GIRDERS. 


Sr1r,—I fear you will not thank me for once more disinterring the 
question of stresses in the Charing Cross type of lattice girder. In 
our issue of the 18th inst., however, Mr. M. am Ende and Mr. 
rsey seem to ignore the question of elasticity altogether when 
preparing their tables of stresses, and thus they rd as conclu- 
sive the results which prove the precise functions of the verticals. 
Mr. Parsey shelters himself behind the fact that it is not usual 
“to take any account of the elasticity of the materials.” But 
what is the result? Any one who has not only taken out strains 
on paper, but has also closely.examined the action of the tie-bars 
in lattice girders of multiple systems, must have been struck with 
the buckled condition of a large number of intended ties. Surely 
there is something more than faulty workmanship to account for 
this? I know of several cases in which tie-bars, previously 
correctly made, have had to be shortened after the girders had 
been loaded in order to take the buckle out of them. 1 am 
informed that girders of the Charing Cross type have required 
their verticals doctoring in order to allow the other members to 
act properly. These facts speak for themselves, showing that the 
elasticity of iron, though small, really makes its presence felt in 
ordinary construction. 

It would be very interesting to learn how the new girders of the 
Charing Cross widening act under the test-load of the Board of 
Trade inspection, which will shortly take place, and which might 
be made to yield very valuable information on this subject. It 
would, at the same time, be of interest to know on what assump- 
tion the stresses were computed in the diagonals. 

















In Fig. 1, [have shown the two end bays of agirder. Now if 
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we assume a uniform unit stress on the metal throughout, we shall 
have the various members lengthened or shortened in ees 
gives 


to their original length. The small parallelogram A 
these relative values. Now let us see what ha; when these 
i must be in com- 


ression, also C E, EG, top boom and E D, G F, di Is, The 
Pottom boom D F, F H, and the diagonals'C F and fH must be 
in tension. For a moment disregard the verticals E F and G H, 
and construct the new diagram Fig. 2, with various members pro- 
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portionally lengthened or shortened. It will now be found that in 
order that the vertical E F may be inserted, its original length 
must be increased, showing that it must be a tension member; but, 
on the other hand, the length of the vertical G H must be decreased 
in order to fit into its place, showing it must be a compression 
member, and so on across the bridge, the verticals being alter- 
nately in tension and compression. 

I have given the matter much consideration, but can see no 
escape from the conclusion that any form of construction in which 
any individual member is constrained from extending or contract- 
ing to its proper extent by the counteracting influence of any other 





(4) Messrs. Armstrong, Longridge, and Richardson in 
1858 an account of some valuabie experiments the had made of 
the steam coals of the Hartley district of Nortaumberland under 
a small marine boiler for the Local Steam Colliery Association. 

(5) At Wigan many excellent experiments were made by Messrs. 
Richardson and Fletcher, about 1867, to test the value of Lanca- 
shire and Cheshire steam coals for use in marine boilers. The 
water was evaporated under atmospheric pressure from a small 
marine boiler. This station was afterwards abolished. In none of 
the above do the gases of combustion appear to have been 
analysed. 

(6) A fuel-testing station was worked at Dantzig in 1863. 

(7) An important station was opened at Brieg, on the Oder, by 
the colliery owners of Lower Silesia in April, 1878, with the 
primary object of testing the value as fuel of the important coal 
seams of that province. After working with the most satisfactory 
results for two years, and establishing the superiority of the Lower 
Silesian coal, the experiments terminated in 1880. The i 
boilers had each 40 square metres of heating surface. Gases and 
coals were analysed. 

(8) Existing continental stations.—The Imperial Naval Administra- 
tion Coal Testing Station at Wilhelmshaven, Germany, was esta- 
blished in 1877. 

(9) Dr. Bunte’s coal testing station erected at Munich about 
1878, particulars of which have been published in ‘‘ Proceedings ” 
Inst. C.E., vol. lxxiii.. Here some hundreds of trials have been 
reported on and published, much valuable work has been done, 
and many fuels tested, including coals of the Ruhr valley, Saar 
basin, Saxon and Bohemian coal fields, and those of Silesia and 
Upper Bavaria. The boiler of the station has about 450 square 
feet of heating surface. The gases and coals are analysed, and all 
—- carefully noted. It is one of the most complete stations 

have seen. 

(10) In Belgium, near Brussels, there is a Government station 
for testing fuels, under the administration of the Belgium State 
railways; locomotive boilers are used. The establishment has been 
at work for the last two years, but no results are published, as they 
are considered the property of the Government. Private firms 
can, however, have their coals tested and reported upon. 

(11) The Imperial Marine Station, Dantzig. 
(12) Boiler Insurance Company at Magdeburg. 





is, and must be, a bad form of construction, not only from 
the foregoing considerations, but also from the practical point of 
view of the accuracy attainable in manufacture. The subject isa 
large one, and to my mind one of the gravest importance. 

In conclusion, I would suggest that it is as improper to sit down 
and dictate on paper how much load shall be carried by this or 
that member of a complex system, without regard to the elasticity 
of the materials, as it would be to assume that the strength of a 
compound rope, composed of steel wire and hemp strands, was 


equal to the sum of the breaking weights of the hemp and wire 
strands tested separately. WILFRID STOKES, Assoc. M.I.C.E, 
5, Westminster-ch s, May 26th. 











FREE TRADE AND NO TRADE. 


Si1r,—As you have opened your columns to this question, al 
haps I may be allowed to make a few remarks. I have lived here 
now for about a year, and J am of opinion that the working man 
of America would be better off than he is if the tariff could be 
abolished. For the ordinary working man in the city of New York I 
say that wages are double the English rate, Now as to cost of 
living. This varies from equality to as much as sixfold the English 
cost; but the working man here is content to ‘‘pig” in, to use an 
old-country term, in a way that an English workman would not 
care todo. By so doing the enormous item of rent is kept low. 
With equal comforts, I do not believe the American workman is 
equally as well off as his English brother. In many cases wages 
are actually less than at home. Those who most improve them- 
selves in coming here are the ordinary day labourers, dock hands, 
They are said to get £10 a4 month—66 dols. Labourers in a 
machine shop get 9 dols. a week, or 36s., and I cannot think they 
are as well off as labourers at home. Now, dock rers, or 
long-shore men, work at an unprotected calling. They gain 
nothing, it is certain, from an import tariff, and yet they get pro- 
portionately higher wages than at home. Take, again, the pro- 
tected cotton manufacture. By working perhaps 72 hours a week 
—I am a little uncertain as to the working hours, which, however, 
are longer than in Lancashire—a warper contrives to earn perha) 

10 dols. in Lowell and district. Warpers in Lancashire can earn in 
56 hours from 10 dols. to 18 dols. ; and what about the higher cost 
in America? It is a fact that bread—the staff of life—is dearer 





here than in England. Is it not curious that the most protected 
industries pay the poorest wages here ! 

Tron and other miners in Pennsylvania—see Philadelphia Ledger 
of, I believe, September last—get 80 cents a long day, and a good 
man contrives to earn one almighty dollar. To earn a living, the 
men who work in Mr. ’s steel mills, with the thermometer 
at 100 deg, Fah. in the tree shade, have to put in twelve hours 
daily, while their ‘‘canny” master spends half his time in writi 

mphlets upon democracy and similar matters, ag well as muc! 

t is simply a mass of revilings of land, and the other half in 
taking pleasure trips in that same England in the most showy and 
ostentatious manner possible, y= his written assurance that 
the Republic votes show vulgar. Americans have not the brains to 
see that a tariff on steel rails is simply an enhancement of the price 
of American wheat in England. Hence it is that so much 
American flour is sent, because the bran is left behind and its 
carriage saved, as also are the interstices between the various 
grains of wheat, which measure up perbaps as much as the barrel 
timber. I am perhaps more than ever a believer in free trade, 
England has benefitted by it, and for some reasons, known only to 
those who revile her as do the Americans, is largely detested, 
because she has generally prospered by allowing foreigners free 
entry of her ports, This is called England’s selfish commercial 
policy. Where the self comes in is not explained. American pro- 
tective policy is called grand, far-seeing, patriotic, &c. ; ra to 
encourage the working man to vote the tariff, the press, which with 
the exception of the New York Times or Post, which are edited 
by educated aE a oe sR controlled by the capitalist 
class, is everlastingly singing the gospel of tariff. After 
all this, you may expect a decisive endorsement of England's 
resent policy from me! No, Sir. If, without endangering 
ngland’s prosperity, we could depart from free trade in some 
particulars, then I say let it be done, Englishmen hold a 
sword they know not of. Let them demand, and they will be 
able to put the screw on every other nation. First take America; a 
duty on American wheat—most of which has to be brought from 
the Far West—would make free traders of almost every man west 
of the Mississippi. It would be the most powerful inducement to 
remit the tariff on English iron and steel which could be offered. 
It would make America ‘‘sit up.” Americans have preached the 
virtue of Protection so long that they could not blame us for giving 
them the benefit of it. It is their st that they are a self-con- 
tained people, and so on. They would miss England's custom 
anyhow, and such a tariff, which need not be heavy, would encou- 
rage the growth of wheat in the British Empire. India would want 
more steel rails and locomotives to carry the wheat to supply the 
a of the American, or if the American still came there would 
another question of States rights to be settled here. Federalists 

nt a many thousand million dollars to crush State rights in 
the South. Are they prepared to enforce the question similarly 
on the West, which would demand that the English tariff be 
removed, or they would set up their own Government and trade 
free? There is England’s lever against the United States. For 
wheat carried by the Canadian Pacific Railroad a lower tariff 
might be charged. This would help our own Pacific Railroad 
against the United States roads. Australia and New Zealand could 
supply us with more wheat than they do, and take more machinery. 
Our “ friend” Russia would profit by an American wheat 
tariff, would be persuaded to ease her tariffs against us by our 
discrimination inst her hides and tallow. France might be 
touched up on wine ion. Germany on cast-iron-steel, 
and surely the British Em far more truly self-contained, and 
far larger in area than America, and producing a greater variety of 
articles of commerce, could carry on a little longer. Agriculture is 
Americes’s test industry ; so is it that of little much-manu- 
facturing land, It behoves us to take care of our first industry. 
To this end English policy ought totend. The present agricultural 
depression is due in the first place to the enormous rents of English 
farms, and this is, as we all know, due to the landed aristocracy 
and their natural desire to a up their incomes to artificial pro- 

rtions, Would it be wise of us to leave free trade in the way I 

ve indicated until we have seen the effect of the destruction of 
the present system of land tenure, &c. ! 

English farmers, too, spend too much on manure, and English 
cities, such as London, spend too much money in choking up their 
rivers with filth. Sewage farms as now conducted must fail. We 
want less liquid. Town sewage needs rapid collecting and convey- 
ance on to farms. For this end our canal system needs improving 
and extending, and something needs doing to persuade farmers 
that the manure is , or else to really make it good if it be not 
so. Dr. Joule, of Manchester—the never-to-be-forgotton J.—once 
wrote that England was receiving a great potentiality of fertilisation 
at the expense of the land of America. Do not let us forget this 
remarkable saying. Had we utilised all this potentiality and 
wasted none of "Tochad’s own self-recuperative power, the soil 
would now be producing very much more, and would soon be in a 
position to grow all we require. What a fine home trade we 
should then have. 

Neglect of fertilisers has sent back much of the land of New 
England into scrub and bush, and the country is full of all the 





signs of decay and desertion. The virgin land out West pays 
better, and is being similarly impoverished by this most improvi- 
dent people. Americans have not much reasoning power. The 


believe that their prosperity is due to Protection, and utterly fail 
to see that the great unfilled West is the chief cause. America 
lives in a fool’s paradise, for she is living on her unexhausted 
land, and will not see it. If America accomplished her desire of 
ruining England she would kill her best customer. Reason this 
with a young American, he will sneer at you. He will tell you 
also that the land out West cannot be overcro ped. Formerly it 
was the land of New England that was equally rich; what is it 
to-day? Impoverished, and West has gone Westward Ho! every 
year, and the same foolish waste is going on. If England would 
regain her former elasticity in trade she must settle once again 
a population upon the soil, Manufacturing towns cannot keep up 
of themselves a full grown stock of men and women. They must 
be renewed from the country. Whence came all our best men / 
Certainly not from the cities, but from the little country towns 
and villages of rural England. The country may appear to be 
dull and sleepy, but the men of great minds are only born of 
healthy, sound parents, and such can only be grown in touch of 
Nature. Sir John Franklin was little likely to hear of Arctic 
regions in that little street in Spilsby, where yet stands the house 
in which he was born—do you know, Sir, where the place called 
Spilsby is?—and yet he made some show in those same Arctic 

ions. Here in America Abe Lincoln was a country boy. He 
left the town and city-born child to grow up into the sickl 
aeemening dude one sees here in all stages of semi ‘‘dudiocy” 
or idiocy. 

I fear I have rambled and digressed to an extent sufficient to 
prevent the insertion of my letter altogether, but hope not. The 
subject is one which will hardly bear thinking upon without lead- 
ing to a desire to its rightful solution. On such solution England’s 
future depends. If one class is standing in the way of such 
future, as I believe it is, then such a class must move on or cease 
to exist. If it is a discriminating tariff we require to help our 
agriculture, then let us have such a tariff, even if the cocks and 
eagles scream hoarse over it and bears growl, as they most 
assuredly will should the British Lion really discover that they 
have been twisting his tail all this time, and retaliate in the 
manner indicated. There are some Americans, including working- 
men, too, who are beginning to see the folly of working from 
Monday morning to Saturday night—not mid-day—to suake mil- 
lionaires of absentee castle owners in Wales, et hoc genus omne, who 
avoid their own climate all winter and summer and spend spring 
and autumn alone in their own ‘highly-favoured ,»” when 
alone it is reasonably tolerable. The only palpable result of Pro- 
tection here is to raise up an immensely wealthy class of-showy, 
ostentatious ity, whose expenditure is so lavish and so 
slavishly imitated by the poorer p monn that prices of everything 
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are raised far beyond that corresponding with the enhanced 
labour price, and people of education and small incomes, who do 
not care to herd anywhere, are pretty sorely compassed about to 


live. I apologise for 7 | lengthiness and for any appearance of 
a leaning towards a tariff. An ENGLISH EXILE. 
New York, May 27th. 


THE DYNAMICS OF A PARTICLE. 


$ir,—I am very much obliged to the various correspondents 
who have taken the trouble to reply to my letter, but unfortu- 
nately they have one and all missed the point of my questions, and 
consequently they have left me as puzzled as ever. 

Let me try once more to make my meaning clear. 

First, the text-books define force as anything which can cause or 
tend to cause motion, or alter its direction. This is very clear and 
definite. To me the word force means push or pull, because I 
know that push or pull will cause or tend to cause motion. That 
is the idea impressed on my mind, and I know that as far as m 
limited pe pry goes it is the idea excited in every one’s mind. 
We talk of the attractive force of a magnet, by which we mean its 

ull on a needle; and of the force of the wind, by which we mean 


Western engines manage to deal with the traffic on each other’s 
lines? We see what they each do on their own lines at express 
speed day by day, and unless the results of practical experience 
are altogether misleading, the only conclusion possible is that 
arrived at by ‘‘ Obscurus ” in his letter in your issue of April 27tb. 
June 12th, SINGLE DRIVER. 





CONTINUOUS BRAKES, 


Sir,—Your two excellent articles on continucus brakes, which 
appeared in your issues of the 25th May and Ist inst., have the 
great merit of drawing attention to the important differences which 
exist in the management of brake apparatus on the various lines in 
this kingdom. It has always puzzled railway engineers abroad and 
others to explain why the Westinghouse automatic brake should 
give such perfect satisfaction on one line, whilst on another it is 
invariably found fault with; why the well-known triple valve 
should work properly millions of times in the ene case, whilst 
exactly the same kind of triple valve is reported as giving trouble 
in the other. Every one who has impartially studied the subject 
of continuous brakes, and the Westinghouse automatic brake in 
particular, must with your exclamation—‘‘ Where in 





its push on the sails of a ship, or the side of a house, It is possib] 
that the word force conveys quite a different idea to other minds. 
If so, I shall be glad to know what it is. 

Secondly, Newton’s third law of motion is, ‘‘ Reaction is always 
equal and omen to action ; that is, the mutual actions of two 
bodies are always equal, and take place in opposite directions,” 
This is sometimes written, ‘‘ Every force is balanced by another 
and equal force,” What Newton meant is quite clear, however. 
He says, -‘‘ If any person push a stone with his finger, his finger is 
pushed by the stone.” 

Now let us read Newton’s law witha small difference. ‘‘ Resist- 
ance is always equal and opposite to push; that is, the mutual 
pushes of two bodies are always equal and take place in opposite 
directions.” 

Will your correspondents kindly tell me if I am putting a wrong 
construction on Newton’s words, and if I am, will they say what 
he did mean? 

Thirdly, supposing that Newton said that every push and pull was 
balanced by an equal and opposite push and ull, will your cor- 
respondents explain to me how a na ora pull can cause motion? 
If T try to shut a door against a high wind, unless I push harder 
against one side of the door than the wind does against the other 
side, I can’t shut the door ; may, more, if the wind is much stronger 
than I am, I may be knocked heels-over-head. What becomes of 
Newton's third law in this case ¢ 

Your correspondents object to the idea of a particle without 
inertia or momentum, and read me a lecture for saying such a 
thing exists, in which I venture to think they are extremely short- 
sighted. For example, I am not aware that the electric current 
has momentum or inertia, and we may regard my particle as a 
centre of force—a portion of an electric current. I left out all 
reference to inertia or momentum ; because it seems to me that 
Newton’s law is of such general application that inertia and 

tum are not y to its existence as a truth. But, 
since your correspondents take exception to my particle, I will 
throw it away and take something else. Nothing comes more 
handy than a stone. I project this stone vertically to a height of 
50ft.; at a certain instant of time that stone is at rest relatively to 
the earth. Gravity—which, by the way, has neither inertia nor 
momentum—pushes the stone down toward the ground ; but the 
stone, according to Newton and Mr. Dewar, pushes up with pre- 
cisely equal force against gravity. Now, under these conditions, 
why does the stone begin to fall! Please note my italics. I know 
I shall be told that the whole time the stone is falling it is reacti 
against gravity, just as much as gravity is acting upon it; “ay | 
shall be told that the reaction is due to the fact that the stone isin 
accelerated motion. 1 want to leave this on one side, and I ask 
now why the stone, leing at rest and in perfect equilibrium with 
gravity, pushing up against gravity just as much as gravity pushes 
it down—I want to know, I say, why the stone should not remain 
up in the air for ever and ever. 

Please will your correspondents pay close attention to the 
orecise terms of my question. Why will the stone, being at rest 

gin to fall, unless it is that gravity pushes it down toward the 
earth with more force than it pushes up against gravity. If what 
I have written is carefully read, and if when anyone who reads it 
is in doubt as to what I mean by such a word as “push,” for 
example, he will turn toa dictionary, there will be no confusion 
about my meaning, and I may at last get that explanation 
for which I have searched text-books in vain, and consulted 
teachers, with the result that they have left mea 

June 11th. PUZZLED STUDENT. 








SINGLE VU. COUPLED LOCOMOTIVES, 


Sir,—I regret to find that, in my desire not to take up too much 
of your space, my remarks have been misunderstood. I did not 
in any way intend to cast doubts upon the correctness of 
“A, 8. B.’s” figures. What it was my wish to show was that in 
comparing the two lines of railway he had forgotten to include the 
factor of oe in his calculations, without which it would be unfair 
and absurd to deal with the question, and I think that my rough 
computation of the two sets of express mileage destroys at one 
blow any supposed superiority in economy on the part of the South- 
Western line. Far from wishing to get away from facts, I brought 
some additional facts to bear upon the subject under discussion, so 
as to give those of ‘‘ A. 8. B.” some value. 

As to the low ge of the London and South-Western 
Railway engine quoted, that may be a good result or it may not, 
according to the work done; but in any case it is useless to take 
one solitary example. ‘To compare the coal consumption of two 
classes of engines, one must take the average of each class, and the 
amount and nature of the duty performed, before any correct idea 
can be formed of their relative economy. 

What does that expression, ‘‘very heavy trains,” mean? It has 
occurred several times in this discussion, but without any facts to 
bear it out. Does ‘‘A. S. B.” go by the number of coaches or the 
total weight of them, which mean two very different things, espe- 
cially on the London and South-Western Railway! If thirteen 
miles of 1 in 336 is the heaviest gradient between Waterloo and 
Basingstoke, my contention that the road is “ ractically level” 
is not very seriously prejudiced thereby, and fexthennain it proves 
that route to be considerably easier than the King’s Cross-Grantham 
section, where 1 in 200 is the usual gradient. The Great Northern 
has no pretension, by the way, to being a hilly line ; but even 
putting on one side the pace at which its trains are run, it is by no 
means an easy read, as a glance at the gradients on the Doncaster- 
Leeds and Doncaster-Bradford sections will show, where 1 in 50 
and 1 in 60 fail to make the engines stick. 

“A. §. B.” declares that it is absurd to say that a single can pull 
as much asa coupled engine. If he is thinking of 8 traffic, a 
single certainly would make a rather poor show hitched on to fifty 
loaded wagons, at all events at the start-off ; but the subject under 
discussion is the conduct of express passenger traffic, and in this 
case the facts of daily practical experience show that a single 
engine possesses sufficient adhesion to draw a normal passenger 
panes and with a large reserve of power, as the gradually increasing 
spec of the Great Northern amply shows, 

‘A. 8. B,” does not mention the s of the South-Western 
train of twenty-two coaches on Whit Monday, but I should 
imagine it to have been the usual dead-alive pace of that line, 
whereas a Great Northern Railway 8ft. single has taken a train of 
he A apie carriages, full of passengers, from Doncaster to Scar- 

rough and back again, at a speed of forty-five miles per hour 
each way. These out-of-the-way performances, however, are not 
tests of the real qualities of a locomotive, and although very in 
teresting, they do not bear upon the subject under discussion. 

What we want to know is, how would Great Northern and South- 





b ] engineering can we find a liel to the action of the 
_ le valves, which perform millions of evolutions without a single 
failure ?” 

You rightly point out that if the Midland is the only railway 
compan a trouble in working the Westinghouse brake, 
whilst all others find it gives unbounded satisfaction, it is clearly 
their own fault or neglect, and must be attributed to same sort of 
mismanagement. There is, however, a “‘tertium” possible which 
you have not mentioned, and which reveals the secret of a great 
many so-called failures of a which is in unsympathetic, if 
not hostile hands, or when the statements of those who work it are 
accepted without further inquiry as to their justice. To under- 
stand the nature of this ‘‘tertium,” it is necessary to give the 
history of a few minutes’ delay at a station, asit times happens: 
—The guard gives the signal to start, and the driver finds that he 
cannot do so; the guard ij the train, and finds that the 
brake has not properly re} on some vehicle ; he then releases 
it at once by hand without further ado, the train starts, and he 
enters two or three minutes’ delay, caused by the triple valve stick- 
ing, or triple valve stiff, or some nonsense of that kind. The 
strange part of it is that generally this triple valve does not give 
any further trouble at any of the subsequent stops without the 
officials suspecting in any way that the cause of the trouble is, 
therefore, a totally different one from that imputed by the guard. 
On some lines such a stiff triple valve is examined, and almost 
invariably it is found that nothing whatever is the matter with it, 
but that it works perfectly, as the subsequent stops showed. In 
such cases it is clearly the driver who is to blame by having acted 
injudiciously, and not according to the instructions given for his 
use. 

Years ago we received a notice from the Midland Company every 
time there was trouble; and in scores of cases have we sent our 
men to examine the alleged ‘‘offending” triple valves, but it was 
generally found that their action was perfect in every respect, and 
that the sticking was in the gear—levers, blocks, &c.—which is 
provided by the railway company. In some cases small particles 
of dust were found in the triple valves, and the railway officials 
‘‘as a matter of course” at once attributed the troubles to these 
small particles of dust. ‘This led to the well-known experiment, 
when Mr. Westinghouse opened one of the triple valves, placed in 
it a quantity of sand, put it together again, when it was found to 
work properly. bee little weight should therefore be attached to 
the words ‘‘ required cleaning,” which in some cases are added in 
the returns to a report about a so-called “stiff” triple valve, 
because the triple valve is so constructed as to render it certain in 
action, and a little dirt will not injure it or affect its action. 

I conclude by quoting your own words :—‘‘ Brakes, no doubt, are 
like all other machines. They require good looking after, and 
they will repay the attention devoted to them; but the t 
majority of the failures or incidents recorded in the Board of Trade 
returns are due more to neglect than any defect in machinery.” 

ALB. KAPTEYN, 
Manager and Secretary, The Westinghouse 
Brake Company, Limited. 
Canal-road, King’s Cross, London, N., 
June 4th, 1888, 








THE NEW SCOTCH EXPRESS, 


Sir,—In THE ENGINEER for June 8th a correspondent writing 
above the signature ‘‘ P.” makes some remarks on the very inter- 
esting subject of the new Scotch express on the West Coast route. 
As the acceleration of these trains is likely to become historic, I 
hope you will allow me a little space to supplement the remarks of 
. p> The North-Western have frequently been accused of dally- 
ing, as compared with their rivals, but those who know the line 
best have never doubted their ability to keep pace with all oppo- 
nents. Nevertheless, the reduction of time to Glasgow and 
Edinburgh by 10 per cent. was rather a surprise to every one. 
Once having made the reduction, it is very evident the combined 
companies mean to carry it out faithfully in daily practice, as on 
all occasions since June Ist have the expresses arrived before time. 
On June 1st arrivals were as follows :—Euston, 6.55; Glasgow, 6.58 ; 
Edinburgh, 6.57. The load has varied occasionally, and will, of 
course, become heavier as summer advances, but just now is 
something like eight of the 8-wheel coaches, weighing, I should 
think, nearly 20 tons each. 

The N.W. compounds work to Carlisle, and north of that point 
C.R 123, the famous single of the Edinburgh Exhibition, takes up 
the running. I have no trustworthy particulars of coal consump- 
tion as yet. 

The most meriterious part of the — is:-- 

L, and seh geen te Carlisle, 90 miles in 113 min. = 47°8 miles 
r hour. 

C.R.—Carlisle to Strawfrank, 73} miles in 91 min.= 
48°3 miles per hour; stops at Strawfrank—out- 
side Carstairs—to detach Edinburgh portion. 

The L. and N.W. is the best run in England; but the C.R. 73} 
in 91 is over rougher ground than from Preston to Carlisle and is 
— at ‘5-4 m.p.h.—more, On June lat the C.R. single ran as 
under :— 

Carlisle, 4°47.—39} miles:in 44 min., of which 15 miles are 


in up. 
19 Semi can } 10 miles in 19 min., averaging 1 in 70 up. 
734.—Carstairs, 6°15.—23} miles in 25 min., fluctuating—generally 
downhill. 
How very few coupled engines we have which could do this, and is 
there one ‘‘single ” which could come near it? I much doubt it. 
There seems to be no reason why the North-Western should not 
beat its rivals to Manchester, &c., as its route is shorter and more 
pots except that its trains are so much heavier. Some little time 
age noticed the up 6.30 Euston arrive with twenty coaches on. 
his is a Manchester 4} hours express, and is allowed 93 min. for 
77} miles— y to Willesden. Surely, with twenty coaches, this 
is quite as a mee as the Midland 3.30 down, which 
goes from Kentish Town to Leicester—974 miles—in 122 min., or 
the Great Northern 6.15 up, which comes from Grantham to King’s 
Cross—105} miles—in 117 min., each with loads of only seven or 
eight coaches, J. 
June 12th, 





PUMPING MACHINERY IN THE COLONIES, 


Sir,—Whilst perusing the advertisements in your valuable paper, 
I read one of a well-known English manufacturing firm who state 
that a pumping plant of their make is raising 1000 gallons 80ft. 
high for 1d. I would like to inform you that a pumping plant at 
Murchison, Victoria, Australia, is at work which, I think, is giving 





out a far better result than this, as may be seen in the following 
extract from the report of the New South Wales Royal Commission 
on the conservation of water. It is:—‘‘The cost of pumping 
from the Goulbourn river, near Murchison, for the Echuca and 
Waranga Water Trust, is at the rate of 13,824 cubic feet for one 
shilling, or 7200 gallons for one penny.” The water in this case 
is raised to a height of 42ft. 6in. 

The pumping plant consists of two pairs of engines, each com- 
posed of a high-pressure and low-pressure engine, and equal to 
about 220-H.P. Two centrifugal pumps are placed 18ft. above 
the summer water level, and the water is discharged to a height of 
42ft. 6in. above the surface, The machinery works sixteen hours a 
day, and during that time raises from 17,000 to 20,000 gallons per 
minute, the contract amount being 14,000 gallons. The boilers, 
two in number, carry 80]b., consume 11 tons of firewood per day 
of sixteen hours, the cost being 5s. 6d. per ton. The pumping 
plant, which would reflect the greatest credit on any English firm, 
was made by Robison Bros., Melbourne, who have supplied 
hundreds of plants for irrigation and other purposes. ~ 

Exchange-buildings, Melbourne, D. Morratt, C.E, 

May 3rd. 





THE GREIF. 


Sir,—In your valuable paper of June Ist, I finda short notice 
about the torpedo catcher Greif. Besides some remarks about 
English torpedo boat performance which you are kind enough to 
call gracious and tasteful, there is stated that the Greif has attained 
a — of twenty-three knots. 

t seems remarkable enough that the writer of that article, after 
working himself up into a high state of morality about some little 
exaggeration of lish torpedo boat speeds, does not hesitate 
calmly to state the speed of the Greif some three to four knots 

igher thanit ever has been. Perbaps he thinks his introduction 
will give more belief to his statement. 

The greatest speed the ship has attained with full equipment on 
board for any length of time was a little over nineteen knots, and 
in ordinary service she will not surpass seventeen toeighteen. This 
result is not altered, I am sorry to say, by the fact that in spite of 
the relatively small power of 5400-H.P., the hold is entirely taken 
up with boilers and engines, and the deck crowded with funnels and 
ventilators. A consequence of this may be that the crew consists 
almost only of engineers and stokers, whereas in most other men-of- 
war we are generally accustomed to find also some little room 
devoted to the officers and seamen proper. 

It is a pity that such rts are sent out into the world, which 
can only shake the confidence in the credibility of the German 
industries. Fair Pray. 

Hamburg, June 7th. 





THE DRAUGHTSMAN’S PROVIDENT SOCIETY. 

S1r,—A liberal offer has been made by one of the trustees te the 
committee of the Draughtsman’s Provident Society, which has 
enabled them to contemplate the formation of an out-of-employ- 
ment fund and register. Any suggestions which may be made 
either through your journal or personally to me as to the form 
this should take would be thankfully received and considered, 
while statistics as to the periods during which engagements are 
generally held by draughtsmen would likewise be most valuable. 

36, Leathwaite-road, Battersea-rise, G. A. T. MIDDLETON, 

London, 8.W., June 13th. Secretary. 








LAUNCH OF H.M.S. MEDEA. 


TuIs twin-screw, second-class cruiser was launched at Chatham 
on Saturday last. She is the first of her class built in a 
Government yard. The first plate of the keel of the Medea 
was laid down on the 5th of April last year, so that she 
has been fourteen months on the stocks. The Melpomene, 
the remaining one of the five ordered, is building at Portsmouth. 
This quintette, designed under the supervision of Mr. 
White, M.I.C.E., F.R.S., is remarkable for the high speed aimed 
at. Of only 2800 tons displacement, the engines of 9000 indicated 
horse-power are expected to give them a speed of 20 knots always 
available on an emergency. High as this speed may seem, many 
naval officers aré of opinion that no cruisers in the future will be 
efficient without it, having regard to the Chanzy, Suchet, Tage, 
and others that the French are building. The Medea and Medusa 
differ from the other three vessels in that they are not sheathed 
with wood and coppered, but their bottcms will be simply coated 
with anti-fouling composition. It may therefore be presumed that 
they are intended for home or Mediterranean service, while the 
others may be expected to be detailed for distant stations.. The 
addition of the sheathing and copper increases their displacement 
by about 150 tons, and will probably take a quarter of a knot off 
their speed. The bulls are constructed entirely of steel. The 
stem, stern-post, and rudder frame are castings of phosphor 
bronze, weighing together about 45 tons. For protection from 
the projectiles of an enemy the Medea depends almost entirely on 
a steel turtle-back deck, 2in. thick in the sloping parts at the 
sides of the sbip, and lin. where it is horizontal. This is 4ft. below 
the water-line, and it is considered that the chances are largely in 
favour of any shot striking the ship’s side being deflected —— 
by it, probably expending itself harmlessly in the air. Under this 
deck are arranged the vital portions of the vessel—the propelling 
engines, the boilers, the auxiliary machinery of every description, 
and the magazines. The coal bunkers are also disposed so as to 
afford additional protection, being 6ft. in width, and subdivided 
transversely. The double bottom, on the cellular principle, is 
arranged for carrying water ballast. The interior of the hull is 
divided broadly by transverse bulkheads into ten watertight com- 
partments, but these are again so subdivided that there are in all 
close upon 270 watertight spaces. The dimensions of the ship are 
265ft. long over all, 42ft. beam, with a depth of hold of 23ft. When 
fully equipped with stores, coal, &c., she is expected to have a 
freeboard of 12ft. In a class of ships designed expressly for speed, 
it can well be understood that the engines and boilers must 
occupy a very large portion of the space below, especially when 
the horse-power is to the tonnage in the almost unprecedented 
ee of more than three to one. The engines, by 

essrs. Humphreys, of Deptford, are triple-expansion, with 
horizontal cylinders. The diameters of the cylinders are 34}in., 
5lin., and 764in. respectively, the stroke being 3ft. The engines 
are mostly of steel, the shafting being tubular, and every part of 
the lightest ible scantlings consistent with safety, for, as may be 
imagined, the strain thrown on the framing at full speed will be 
enormous, while every additional pound of weight put into such a 
ship as the Medea by the engineers is-jealously challenged by the 
naval architects. The total weight of the machinery was ordered 
by the Admiralty not to exceed 630 tons. There are four double- 
ended boilers with corrugated flues, six in each, built to work at a 
pressure of 1551b. on the square inch. Forced draught with closed 
stokeholes is, of course, a sine gud non for full speed, and is 
supplied by eight fans of the ordinary Navy pattern. Without 
the use of these fans 5500-horse power is to be developed, giving a 
speed of about 17 knots. At 10 knots the coal supply is sufficient 
for the Medea to steam for 8000 miles. The armament of the ship 
is composed of Gin. 5-ton breech-loading guns on central pivot 
Vavasseur mountings—two forward, two aft, and one on each 
broadside; she will also carry ten quick-firing guns—6-pounders— 
and several machine guns. Six torpedo tubes are fitted, all under 
cover. The ship is lighted by electricity throughout, and will be 
furnished with three powerful search lights. She has two masts, 
but practically no sails, the fore and aft canvas she carries being 
only intended for steadying purposes when lying to in a gale of 
wind. There are no “ military tops,” and it is not unlikely that the 
use of these will in future be abandoned, as many authorities con- 
sider they will do more harm than good. The total cost is estimated 
at £152,500. 
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MEREDITH'S VERTICAL BOILER. 





THE accompanying engravings explain themselves. The Mere- 
dith boiler belongs to the now well-known type of boilers in 
which horizontal tubes are employed as heating surface in a 
vertical cylindrical shell, by means of which the advantage of 
economy of space due to a vertical boiler is combined with the 
efficiency of a tubular boiler. A special feature in the Meredith 





FlG.1 


hoiler, is the arranging of the horizontal tubes in two groups over 
the furnace, so as to radiate from the combustion chamber, 
Fig. 2, in the manner illustrated, especially in Fig. 3. This 
divergence of the tubes leaves an open space above the crown of 
the furnace, thereby facilitating the ascent of the globules of 





Fiti2 
steam from that part of the boiler which forms the region in 


which they are most rapidly generated. A result of this 
arrangement is, we understand, the entire absence of priming 
under any conditions in which these boilers have been worked. 
The heating surface of the Meredith boiler is claimed to be 


Fig. 3 






a 


PLAN 





SECTIONAL 


greater by from 20 per cent. to 40 per cent. than that of boilers 
of a similar type, owing to the facilities provided for increasing 
the length of the horizontal tubes, which project beyond the 
shell of the boiler into the smoke box, as illustrated in Figs. 1 
and 3. The boiler is manufactured by Messrs, Riley Brothers, 
Stockton-on-Tees, 








THE SKIPTON AND ILKLEY RAILWAY. 





“ LONDONERS who want to know what a local train service 
can be, and ought to be, should go to Lancashire or Yorkshire to 
study the question.” So wrote Mr. Acworth, in the April 
number of “ Murray’s Magazine,” and there is certainly some 
truth in the statement; moreover, a glance at the map shows 
how many more railways have been provided for the Lancashire 
and Yorkshire towns, be they business centres or health and 
pleasure resorts, than for towns in other parts: of England. 
Ilkley has hitherto formed the terminus of a short line, the 
joint property of the North-Eastern and Midland Railway 
Companies, over which has been worked a direct service of 
trains to Bradford, Leeds, and the Midland system generally, 
and by way of Arthington Junction to the North-Eastern line. 
This accommodation, however, was not deemed sufficient by 





THE STURGEON GAS ENGINE. 


(For description see page 484.) 








the good people of Ilkley, and in 1881 an independent company 
applied to Parliament for powers to construct a railway from 
Ilkley to the main line of the Midland at Skipton, so as to 


improve the communication to and from the large towns of | 


Lancashire. The Bill, which was opposed by the Duke of 


Devonshire and others, was eventually thrown out, but in 1883 | 


the Midland Company obtained Parliamentary powers to con- 
struct what was practically the same line. 
started in May, 188$, the line as far as Bolton Abbey 
station was opened for passenger traffic on the 16th of last 
month, and the remaining portion is to be ready for opening in 
September next. 

Though barely twelve miles long, the Skipton and Ilkley line, 
as we shall see further on, has necessitated the construction of a 
great variety of interesting engineering works. The extremities 
of the line are practically at the same altitude, viz., 320ft. above 
sea-level, but Skipton being in Aire Dale, whilst Ikley is in the 
valley of the Wharfe, the intervening ridge, some 200ft. higher, 
has to be crossed. The gradients of the line, therefore, are not 
particularly good. From Skipton to the summit, nearly four 
miles, we climb gradients varying from 1 in 90 to1 in 240, while 
from the summit down again to Ilkley the ruling gradient is 
1 in 100. Starting from the Midland main line at Skipton | 
station, which, by the way, is being very much enlarged to 
accommodate the anticipated increase of traffic, the new line 
runs out on the west side—see sketch plan—crosses the Eller 
Beck by a skew arch of some 40ft. span, and working round 
with a curve of 18 chains radius, is carried by a bridge of four 
spans over the Midland main lines at a point 600 yards south of 
the junction, The Keighley-road is then crossed, and a little 
further on a plate girder bridge of 64ft. span takes the line over 
the Leeds and Liverpool Canal, this detour being made so as to 
avoid the town of Skipton, and to give sufficient distance in 
which to rise from the level of the main line over the canal. A 
few chains beyond the canal is the commencement of the first 
cutting, which is entirely through the “till” or boulder clay of | 
the glacial period, a material most difficult to “get,” in dry | 
weather necessitating the free use of powder, although a few 
days of heavy rain reduces it to a mass of slippery “slurry.” | 
This cutting is about 400 yards long, and contained over | 
120,000 cubic yards of excavation, the average depth being | 
about 40ft., and the slopes 14 to1. Two miles from Skipton | 
we reach the ridge of hills known as Haw Bank, through which 
the line is carried by two deep cuttings and a short tunnel, a 
section of which is given at page 482. The tunnel was driven 
entirely from the two ends, no shafts being sunk. The 
work was begun by driving a bottom heading 10ft. by 8ft., to 
allow the passage of ordinary tip wagons, and it was soon 
found that the material was of the most variable cha- 
racter, limestone rock, boulder clay, and in some places 
running sand and silt, were met, necessitating the greatest care 
in the execution of the work. From the heading “ break ups ” 
were made at different points, the tunnel enlarged to its full 
size, and the brick lining built. Each lineal yard of the tunnel 
required 75 cubic yards of mining, and 21 cubic yards of brick- 
work, The lining is of ordinary brickwork, faced with blue 
Staffordshire bricks. It may be here noticed that the practice 
of lining rock tunnels is every day becoming more common in 
this country, experience having shown that even the hardest 
rocks are sometimes affected by the atmosphere and the pro- 
ducts of combustion from the engine, so that small pieces break 
off and fall. On many of our main lines it has been found 
necessary to put brick linings in the rock tunnels which were 
originally constructed without, and it will readily be understood 
what a very difficult and expensive matter it must be to do this 
whilst the traffic is running. There can be no doubt that it is 
wise, and in the long run economical, to protect all rock tunnels 
by a thin lining of brickwork. 

Near Haw Bank are the celebrated Skipton Rock limestone 
quarries belonging to the Leeds and Liverpool Canal Company; 
the beds of limestone are here tilted up to such an extent that 
they are almost vertical, and it is interesting to notice the way 
in which the stone is quarried ; the face at which the work is 





The works were | 


carried on is from 240ft. to 250ft. high, a series of “ shots ’—of 
powder or dynamite—are put in along the bettom of the face, 
and are fired as nearly simultaneously as possible, when the 
whole bed'of rock, sometimes nearly 3ft. thick, comes tumbling 
into the bottom. The stone is, of course, much broken by this 
treatment ; but that is an advantage rather than otherwise, as 
it is chiefly used for road metalling, or as flux in the smelting 
furnaces. 

At the east end of the tunnel the line emerges in a cutting 
over 60ft. deep, which continues for a quarter of a mile through 
the hillside. Considerable difficulty was experienced with this 
cutting, owing to the peculiarity of the formation, which is said 
to be glacial drift; clay filled with boulders, gravel, and very 
wet sand were in turn excavated, whilst at the east end of the 
cutting a large quantity of peat had to be run out to spoil. 

At Embsay, three-quarters of a mile from the tunnel, a con- 
venient and neat-looking station has been erected; sidings and 
a goods shed are also provided. The line at this point is carried 
on an embankment about 20ft. high, the site of which was 
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covered by a bed of peat, from 4ft. to 7ft. thick. The whole of 
this peat was removed before the bank was tipped, so as.to avoid 
the danger of slipping. : 

A little beyoud Embsay station is a long shallow cutting, 
excavated through a bed of peat, the whole of which was run 
out to spoil on the fields adjoining the line. Where the finished 
level of the cutting was higher than the bottom of the peat, the 
latter was nevertheless taken out, and large stone ballast filled 
in to the proper level. 

Four miles from Skipton, in a cutting 28ft. deep, we reach 
the summit of the line, the rails being 512ft. above sea level. 
From this point to the Hambleton cutting, a mile distant, the 
line falls with an uniform gradient of 1 in 100, On this part of 
the line there are no works of magnitude, but under one of the 
banks a bed of peat, some 14ft, thick, was found. This difficulty 
was here surmounted, as in the celebrated case on Chat Moss, 
by slowly forming the embankment oi thick layers of brush- 
wood, so as to avoid breaking the surface or “ crust,” as it is 
called, and allowing the water to escape from the peat directly 
under the bank as the weight increased. Adjoining the line is 
the Hambleton Limestone Quarry, a spot dear to the heart of 
the Yorkshire geologist, for here the beds of Yoredale limestone 
are bent about in a wonderful manner, in some places being 
almost inverted. The eastern face of the quarry affords a fine 
example of synclinal strata, the face being nearly square to the 
synclinal axis, The Hambleton stone is burnt into lime at the 
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quarry, and is used chiefly for agricultural purposes. Sidings 
have been laid from the new line up to the kilns. 

A few chains beyond the quarry is Bolton Abbey station, 
which, being on a high embankment, is built entirely of timber, 
and stands on piles. The platforms are exceptionally long and 
broad, so as to accommodate the heavy excursion traffic which 
is sure to be brought here during the summer months. About 
a mile from the station are the celebrated ruins, which the 
genius of Edwin Landseer—Bolton Abbey in the Olden Time— 
has made familiar to everyone. Within the Abbey grounds is 
Bolton Hall, a favourite shooting box of the Duke of Devonshire. 
For a description of Bolton Abbey, for the story of young 
Egremont, and his death at the celebrated “ strid,” and for 
an account of the 

“ Griesly sight : 
“A vault where the bodies are buried upright,” 
we must refer our readers to one of the many histories of the 
locality ; neither can we enlarge on the charming legend of the 
White Doe of Rylstone, so sweetly sung by Wordsworth. We 
cannot, however, pass this spot without referring to the sad 
memorial, erected by the Duke’s tenants, to the late Lord 
Frederick Cavendish— 
“He went out as Chief Secretary to Ireland, 
Full of love to that country, 
Full of hope of her future, 
Full of capacity to render her service, 
And was murdered in Phoenix Park, May 6th, 1882. 

At Bolton station the line enters the valley of the Wharfe, 
running along the slope of the hills on the western side; on the 
right-hand we have Rumbles Moor, some 1300ft. above the level 
of the sea, whilst on the left is the high moorland surrounding 
Beamsley Beacon, which is 100ft. higher. A cutting through the 
limestone and an embankment brings us to Lob Ghyll, a deep 
gorge in the hillside, which has been cut through the Yoredale 
shales by the action of the stream; the line is carried over this 
ravine, which is one of the most beautiful spots in the neigh- 
bourhood, by a masonry viaduct of five spans 70ft. high, an 
illustration of which will be found at page 486. The arches 
are segmental, 30ft. span, with a rise of 12ft.; the piers are 4ft. 
thick at top under the impost, with a batter of 1 in 26 at the 
ends, and 1 in 40 on the sides. The masonry is snecked rubble 
of sandstone from the Horsforth quarries, and is a good specimen 
of its class; the whole of the stonework is “ rock-faced,” the 
impost, cornice, coping, &c., having a simple chisel draught 
round the angles and arrises; the viaduct thus harmonises, as 
much as any modern structure can, with the lovely scenery 
surrounding it. 

Passing a heavy cutting in the Yoredale shale, another in the 
boulder clay, and several unimportant bridges, we reach 
Addingham, a large straggling village, containing several mills 
belonging to Mr. Lister, the well-known manufacturer and 
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landowner. ‘The line is carried ever the main street by a 
high wrought iron bridge of 60ft. span, on the south side of 
which is the station. The works at this point are very heavy. 
The line being some 30ft. above the road, high retaining walls 
of considerable length had to be constructed, beginning at the 
bridge and running along the approach leading up to the station. 
The bridge and walls contain over 3000 cubic yards of masonry, 
and when viewed from the road have a very imposing appear- 
ance. A subway has been constructed between the platforms, 
communicating directly with the street, the side walls being of 
finely tooled Yorkshire stone, and the superstructure of corru- 
gated iron plates—see page 482. On leaving Addingham, a clay 
cutting nearly a mile long brings us to Lumb Ghyll, which is 
crossed by a large tunnel-bridge with a semicircular arch, the 
height from the stream to the rails being 40ft. Ten chains 
farther is Haw Ghyll, another of those ravines which are so 
common on the sides of the Yorkshire hills. A 10ft. culvert, 
160ft. long, here suffices to carry the small stream that comes 
down the dell. 

On the outskirts of Ilkley the line crosses over the Adding- 
ham-road twice, by means of two very skew bridges, both at an 
angle of 31 deg.; these bridges are exactly alike, but the angle is 
on different sides, the span being 35ft. on the square, and 68ft. 
on the skew. The abutments are of block-in-course masoury, 
the superstructure consisting of two main girders, 8ft. deep at 
the centre, curving down towards the ends, with cross girders, 
7ft. apart, rail bearers, and flooring plates, on which the ordinary 
cross slee’ road is laid, the cross girders standing up as high 
as the top of the sleepers. The line now enters the town of 
Ilkley, and is carried over Easby Drive, Westville-road, and 
other fashionable streets by handsome masonry bridges of con- 
siderable span. We now come to the Ilkley viaduct, which runs 
for a quarter of a mile through the heart of the town; it is 
from 40ft. to 50ft. high, and includes twenty-five spans varying 
from 36ft. to 60ft. The arches are all segmental, with a versed 
sine equal to seven-sixteenths of the span. The arches are formed 
of blue Staffordshire bricks, with heavy stone quoins, the other 
parts of the viaduct, like all the bridges in Ilkley, being built 
of block-in-course masonry, with finely-tooled ashlar facings. 
It is evident that in designing this viaduct some consideration 
was paid to congruity—a consideration too often neglected by 
engineers—and consequently a viaduct has been produced more 
or less in keeping with the surrounding buildings, and marring 
the appearance of the town as little as possible. 

A bridge of 85ft. span, over Brook-street, is the last on the 
new line. The superstructure consists of two well-designed 
bow-string girders, 95ft. long and 12ft. 6in. deep at the centre. 
The cross girders are 26ft. long and 7ft. from centre to centre, and 
the flooring is formed of ;';in. plates, resting on the rail bearers 
and rivetted to a small angle iron on the web of the cross girders, 
An illustration of this bridge, which is a good example of the 
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economical employment of the bow-string principle, will be 
found at page 486, and some details of the ironwork at page 482. 
The whole of the girder work on the line was manufactured and 
erected by Messrs. J. Butler and Co,, of Stanningley, and 
appears to be remarkably well finished, 

he Ilkley station stands on the south side of Brook-street; 
it has been entirely remodelled, and when finished and roofed 
in will form a large and commodious station. 

The Skipton and Ilkley line has no claim to being called a 
light railway. On its twelve miles will be found one tunnel, 
three viaducts, nineteen public road or canal bridges, forty-five 
occupation bridges, some heavy work in the way of retaining 
walls and culverts, and nearly a million and a-half cubic yards 
of cutting. The line is well laid out, and in designing the works 
due regard has evidently been paid to economy, On the other 
hand, there is nothing to be seen of the chi d-nasty style, 
The work has been well done, the masonry being particularly 
good. Here and there on the slopes symptoms of slips can be 
seen, especially in the bad, peaty groun » Embsay; but 
they were taken in time, and properly suppo: and drained, 
with the result that no slip of any consequence is now to be 
found on the whole line. 

Mr. John Underwood, the chief engineer, has constructed a 
great number of lines for the Midland Com , but none, we 
should say, more thoroughly satisfactory this his most 
recent production. Mr. Charles 8, Wilson, C.E., is the resident 
engineer. The contract for the whole line was let to Mr 
William Mousley, a gentleman of large experience in railway 
construction, who has given much personal supervision to these 
works, Mr. Thomas Bennett being his prineipal agent and 
engineer, ri 








THE STURGEON GAS ENGINE. 





THE accompanying engravings illustrate the construction and 
working of the Sturgeon gas engine, made by Messrs. Henry Wall- 
work and Co., Manchester. The engine is one of the compression 
type, and of that order which works by combustion under con- 
stant volume. The perspective view of the engine, page 483, 
with the sections Figs. 1 to 5 herewith, show the construction of 
the engine, and their explanation may be taken from the fol- 
owing description of the working of the engine. 


Fig. 1 shows the pistons in the working cylinder just as they 
have completed their inward stroke, and the charge contained 
between them bas reached its maximum amount of compression. 
The piston of the pump is now at the quickest part of its out- 
ward stroke, drawing iu a fresh charge of mixed gas and air for 
the next revolution. In Fig. 2 the valve is shown in the posi- 
tion it occupies at this moment, the air and gas es being 
fully open to the charging pump, and the working cylinder being 
in momentary communication with the igniter. Ignition of the 
charge in the working cylinder now takes place, the two work- 
ing pistons being driven apart. When they have made about 
half of their stroke, and are in the position shown in Fig. 3, the 
pump piston has arrived at the end of its outward stroke, and 
completed the drawing in of the new charge. This piston now 
commences slowly returning, and at the same time the working 
pistons are travelling through the quickest parts of their out- 
ward strokes, the expansive force of the charge being rapidly 
converted into useful work. When this force has been alinost 
entirely expended, the working pistons uneover the exhaust 
ports, and any remaining pressure in the cylinder at once 
vanishes. The working pistons now reach the end of their out- 
ward strokes, the relative positions being shown in Fig. 4. The 
exhaust ports are now fully open, the pump piston is at the 
quickest part of its inward stroke, impelling the new charge 
through the valve passage into the working cylinder, and 
thus driving the products of combustion remaining from the 
former charge out through the exhaust ports, The position of 
the slide valve at this moment is shown in Fig. 5. The pistons 
in the working cylinder now commence making their inward 
strokes, and gradually compress this new charge until they again 
reach the position shown in Fig. 1, when it is fired, and the 
series of operations already described is repeated. 

A comparison of the position of the working pistons in Fig. 1 
and Fig. 4 will show the great amount of expansion obtained in 
this engine. By this means not only is the exhaust rendered 
very silent, but there is prevented that waste which takes place 
where the gases are allowed to escape to the exhaust at a con- 
siderable pressure before they have done their full amount of 
work on the pistons. 

It will be seen that the engine receives an impulse at every 
revolution, that the working parts and the acting pressures are 
balanced in the working cylinder, that the pistons of the latter 
are very easily accessible and removable, and that the crank- 
shaft is well supported in bearings. 








University CoLLEGE, LivErPpoot.—Mr. Thomas L, Miller, 
Assoc. M. Inst. C.E., for several years with Messrs, Fawcett, 
Preston, and Co., the well-known firm of marine and general engi- 
neers, of Liverpool, has been appointed to the of superin- 
tendent of the Walxer Engineering Laboratories. Mr. Miller 
brings very high testimonials, and is well known as the recent 
energetic and popular honorary secretary of the Liverpool Engi- 
neering Society. He has recently been awarded the special prize 
of £10 by the Polytechnic Society for his paper on “ The Use of 
Wrought Iron Mains.” ; 


IMPORTANT DECISION IN THE EpIsoN ELEecTRIC LIGHT SuITs.- - 
In May, 1885, the Edison Electric Light Co. brought a number of 
suits for infringement of its patents against various electric light 
companies and others using incandescent plants. These suits were 
about eighty in number, and thirty of them were contested 7 the 
United States Electric Light Co., of New York. Last April the 
latter cases were argued before Judge Wallace, of the United States 
Circuit Court, and he has just rendered a decision against the 
Edison Company. From a broader point of view than that of the 
magnitude of the interests directly involved, the decision is of 
importance. It is based on the interpretation of Section 4887 of 
the United States patent laws. This is the well-known clause 
limiting the duration of an American patent to the term of the 
shortest foreign patent which may have been granted before it was 
granted in the United States. The ground of the defence was that 
a patent for the same invention had been taken out in the Austro- 
Hungarian Empire for one year, and by pre r process was 
extended to two years, and expired on July 21st, 1883. This date 
was prior to the commencement of the suit. The American patent 
bore an intermediate date of granting, A 22nd, 1882. The 
decision covered the following points. e suit was brought 
subsequent to July 21st, 1883. the court held that it could have 
no gente if the American patent expired on that day along 
with the Austro-Hungarian patent because suit was brought nearly 
two years later. The defendants’ plea as to lack of jurisdiction 
was therefore allowed. The complainants had claimed, as applica- 
tion for an American patent was made before the inventor applied 
abroad, that Section 4887 should not apply. This Judge Wallace 
disallowed,—wScientific American, 














JUNE 15, 1888. 


THE ENGINEER. 


485 








RAILWAY MATTERS. 


THE wong of the Midland Railway Company at Chad- 
desden, near Derby, have recently been fitted up with the Lucigen 
light. 


Tue Indian railway receipts in 1887 amounted to 
Rs, 38,78,756, being less than those of 1886, chiefly in consequence 
of the depressed condition of the grain trade. 


DurinG last year 988 miles of rail were completed and 
opened in India, making a total of 14,388 miles open. At the end 
be the total sanctioned mileage of railways open and in 
course of construction was 16,870 miles, 


Tue American Railway Master Mechanic describes six 
locomotives, which, it says, will be the largest ever built at the 
Baldwin Works of the lar American type. ‘‘The boilers are to 
be 60in. in diameter, with 288 tubes 11ft. long. The fire-boxes are 
64ft. by 84fin, inside dimensions, and the total heating surface will 
be about 1800 square feet, The cylinders are 20in. by 22in., and 
the steam pressure Will be 1601b, ‘The fuel used will be bituminous 
céal, 

TuERE are in the United Kingdom 6211 
stations. This gives one railway station for every 191057 sqtiare 
miles of area, and one for every 3°1123 miles of line. The average 

ber of passengers per annum for each station is 120,750. ‘This 
last statement would be about. equally interesting to the station- 
master at, say, Liverpool-street, and his brother officer at, say, 
Trefeinon, on the Cambrian, where in one direction one train 
weekly, and in another, one train daily constitutes the service. 


Art the ordinary monthly meeting of the council of the 
aabeny pe Canal ers’ Association, held last week at East- 
cheap-bui digs, Easttheap, London, the council unanimously 
resolved: ‘That this council express their tangy surprise and 
regret that a railway director—Sir M. W. Ridley, Bart., M.P., a 
director of the North-Eastern Railway Compahy—should have 
been appointed to act as chairman of the Grand Committee on 
Trade during the consideration of the Railway and Canal Traffic 
Bill by that Committee.” 


At the last gehetal meeting of the French Northern 
Railway Company it Was stated that the total earniigs of last year 
—23,654,112f. = £946,124—are greatly in excess of those of 1886; 
and the dividend has now, for the first time for four years, ceased 
to diminish. The > fully acting up to one of the resolu- 
ae passed at the Milan Railway Congress in regarding secondary 
ihes Hs auxiliiries rather than competitors, and has entered into 
two agreements with the Société Générale des Chemins de Fer 
Economiques as to the making of two light railways that will act 
as feeders. Moreover, no less than 1225 kilos. = 760 miles of the 
Nord system are run over by tramway trains between the others, 
with a total of 2,638,000 train-kilometres; and arrangements have 
been made for extending the traffic by tramway trains, which make 
more frequent stoppages than the regular trains, 


Tue Board of Trade is now being communicated with 
as regards the details of construction suitable for working electric 
tramways in this country on the Seties system, The system has 
been for some time in use in Denver, and the May huttber of the 
American Street Railway Journal has an article comparing this 
system with other systems available for tramway traction. It is 
chained that the Series > ye is free from the main objections to 
the multiple or parallel systems, as a current of high electro- 
motive force can safely be u which would be impossible, 
owing to the danger of short circuiting where naked conductors of 
opposite potential are placed close together, that the available 
power ona car is not reduced by its distance from the generator, 
that the addition of cars does not increase the loss in the con- 
ductors, and that there is no heavy weight to be carried by the 
car requiring corresponding increase of tractive power as in the 
accumulator system, and also that great reliability in working and 
freedom from leakage is insured, The Series Electri 1 Traction 
Syndicate has been formed for the purpose of introducing the 
system into England. The directorate includes the names of the 
Earl of Crawford and the Hon. Reginald Brougham, directors of 
the London Electrical Supply Corporation, the consulting engineer 
being ae Joseph Kincaid, M.I.C.E., and the electrician Mr. E. 

anville, 


THE prospectus issued by a new Canadian tailway com- 
pany, the Ontario, Manitoba and Western, proposing to build nearly 
300 miles of lines, gives the following detailed estimate of cost per 
mile, which it will interest some to compare with estimate and 
tesults in conhection with construction in the United States i— 
Excavation, 2000 cubic yards earth, including mixed material, 
85 cents per yard, 7000 dols. per mile; excavation, 2500 cubic 
yards rock, 2°25 dols, per cubic yard, 5925 dols. per mile; loose 
rock, 2500 cubic yards, 1 dol. per cubic yard, 2500 dols. per mile; 
clearing, 500 dols. per mile; terminal grounds, right of way, 
stations, water service, freight sheds, &c., 1000 dols, per mile; 
88 tons 56 lb. steel rails, 30 dols. per ton, 2640 dols. per mile; fish 
plates, 3°8 tons, 56 dols. per ton, 212 dols, per mile; bolts, 7-10 
ton, 90 dols. per ton, 63 dols. per mile; spikes, 34 tons, 62 dols. 
per ton, 217 dols. per mile; siding and switch gear, 40 dols. per 
mile; tracklaying, 300 dols. per mile; ties, 2640 at 30 cents each, 
792 dols, per mile; telegraph line, 500 dols, per mile; bridges and 
culverts, 1800 dols. per mile; engineering, 800 dols. per mile; 
further expenses, superintendence, &c., 1011 dols. per mile; roll- 
ing stock, 5190 dols.; total, 30,100 dols. An American paper says 
it will be seen that the totals in this estimate are considerably 
higher than those required for most of our western roads, although 
the cost of rails is placed at a lower figure than that which has 
been paid in the United States, Theamount of excavation allowed 
for is large. 


Tue four “ vestibule” trains on the Atchison, se, 
and Santa Fe’s new Chicago line are said to be the finest and most 
luxurious yet seen in the West, embodying many improvements on 
the famous original vestibule train. An American paper says each 
train consists of one baggage car, a mail car, a second-class coach, 
two first-class coaches, composite or parlour smoking coach, one 
dining car, and two sleepi! , or nine vestibule hes in 
each train. The cars won bait by the Pullman Palace Car Com- 
ny, and are lit with the electric light and heated with steam 
rom the engine. The sleeping cars, 60ft. long, are furnished in 
Louis XV. design, with mahogany and English antique oak. They 
are elaborately upholstered in peacock blue silk glace plush. The 
composite or parlour smoking car is in two apartments, the reading 
section containing a library, writing desk, &c., and is finished in 
silk glace plush and gold brown, with easy lounging chairs, sofas, 
ottomans, &c., as well as with movable wicker settees. The wood- 
work is of English antique oak in Moorish design and elaborately 
carved. The dining cars are finished in French antique oak, elabo- 
rately carved, and in addition to the other conveniences, contain 
enclosed sections for private parties, very elaborate buffet, and a 
wine room. No wood is exposed in the kitchen. The first-class 
hes are finished in mahogany, with high-back sofa seats, 
upholstered in maroon and old gold mohair plush. Each coach has 
gentlemen’s toilet and ladies’ toilet and dressing-rooms. The 
second-clase coach is finished in native ash with Moorish designed 
ceilings, rattaned sofa seats, and closet and toilet rooms. The 
trucks have 42in. steel tired paper wheels. The entire length of 
each train will be about 600ft., the longest vestibule train ever 
seen in this or any other country. The electric lighting system 
comprises a small Brotherhood engine and dynamo, which is placed 
in the baggage car, occupying a space of about 3ft. by 5ft., and 
from which the wires are led through the train, thus charging the 
storage batteries that are carried under the cars, Each car is thus 
electrically independent of the others, The interior fittings are 
silver-plated. Phe nce pe 


assenger 
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NOTES AND MEMORANDA. 


Tue six healthiest places in England and Wales last 
pe Birkenhead, Newcastle, Nottingham, Derby, Bradford, 
an > 


_ Tue deaths registered for the week ending June 9th 
in 28 great towns of England and Wales corresponded to an annual 
rate of 16°2 per 1000 of their aggregate population, which is esti- 
mated at 9,398,273 persons in the middle of this year. 


AccorDING toa recent report on the system of irriga- 
tion canals in the Punjab, there were in that province, at the close 
of 1887, a total length of 3770 miles of main canal and 5675 miles of 
auxiliary distributing channels, which served to irrigate a total area 
of 1,950,640 acres. 


NICKEL-PLATING is now effected at several works in 
Belgium with the following bath :—Sulphate of nickel, 1 kilog. = 
2°21b.; tartrate of ammonia, 0°725 kilog.; tannic acid with ether, 
0°005 kilog.; water, 20 litres = 4°4 gallons. With this formula a 
thick coat is deposited on all metals in a short space of time and 
by a weak current, 


Mr. ©. Vernon Boys’ radio-micrometer is a thermo- 
electric circuit, consisting of a bar of antimony and bismuth, of 
small sectional area, the ends being formed by a loop of copper 
wire, suspended by a torsion fibre in a strong magnetic field. It is 
possible to observe by its means a difference of temperature of one 
ten-millionth of a degree Centigrade. 


Aw ancient canoe has been found in the Tunhévd 
Fjord, in Valders, in South Central Norway. It has been, Nature 
says, hollowed out by means of red-bot stones, and is 44 metres 
long and 80 centimetres broad, It is in fair condition. ne find 
is of interest, as no other primitive vessel of the kind has been 
found inland in Norway. e boat will be sent to the Museum at 
Christiania. 


In London, 2430 births and 1219 deaths were registered 
last week. Allowance made for increase of population, the births 
were 250, and the deaths 276, below the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had declined from 17-9 to 16°1 in 
the preceding three weeks, further fell last week to 14°9, and was 
lower than in any week since September last. 


Tue following solution for electro-plating with nickel 
is used by several firms in Hainault :—500 grms. of nickel sulphate, 
365 grms. of neutral ammonium tartrate, 2°5 grms. of tannin dis- 
solved in ether, and 10 litres of water. 14 litres of water are first 
added, and the mixture boiled for fifteen minutes; the r ind 
of the water is then added, and the whole filtered. The Hlectrician 
says ‘—‘‘ olution yields an even white deposit, which is not brittle, 
and the cost of which is hardly more than that of electro-plating 
with copper.” 

At a recent meeting of the Chemical Society, Prof. 
Hartley, F.R.S, read a paper giving a definition, of the term atomic 
weight and its reference to the periodic Jaw. He is of opinion that 
the fact that the atomic weights are real measures of the quantity 
of matter in the atoms of the elements is often overlooked, and 
advocates the adoption of the definition: The atomic weight of an 
element is the ratio of the mass of its atom to the mass of an atom 
of hydrogen. The periodic law then admits of being stated thus: 
The properties of the atoms are a periodic function of their masses, 





Herr G. Kern has described some experiments on the 
comparative manurial value of nitrogen in form. of ammonia salts 
and Chili saltpetre. The experiments were made in four localities. 
In three of them the soil was limy and rich in humus, whilst the 
fourth was rich in lime and poor in humus. These wereall dressed 
with phosphoric acid and kainite, and plots were arranged without 
nitrogenous manure and with nitrate or ammonia, or both. With 
the first three soils the action of the manure was about the same, 
but with the fourth soil the nitrate was much more effective than 
the ammonia salts ; this failure of the ammonium salts is chiefly 
owing to the lime in the soil, late sowing, and unfavourable weather. 


A CORRESPONDENT, writing to Nature on “Strange 
Rise of Wells in Rainless Season,” says:—‘‘A house near Fareham, 
standing in its own grounds, is principally supplied with water by 
two wells, about 16ft. deep. They are usually quite full in winter, 
ahd gradually empty before autumn. Owing to the small amount 
of rain last winter, the beginning of March found the wells with 
only 3ft. and 2ft. of water respectively; when, after a continuance 
of north-east wind, without rain, but with half a gale blowing, the 
water in these wells rose 14ft. and 12ft. There is a tradition in the 
neighbourhood that it is customary with the wells in the district to 
rise with a heavy gale even without rain ; and a similar phenomenon 
has been observed before by my informant.” 


THE conclusions arrived at by the German Commission 
on Colliery Accidents —, says a continental mining contem- 
porary, to be confirmed by recent experiments, and the two facts 
stand out unmistakeably that common blasting powder is highly 
dangerous, and that dynamite-gelatine is capable in certain cases 
of causing explosions of fire-damp and coal dust. Although the 
question of safe explosives is not solved, the following facts appear 
to be proved. ‘‘La Securite,” a mixture of dimitro-benzol and 
ammoniacal saltpetre with resin, naphthaline and nitrate of soda, 
has never caused an explosion. Nor, indeed, has “ roburite,” 
which is dimitro-benzol with chlorine mixed with nitrate of 
ammonia. Unfortunately, however, both these explosives have 
great affinity for water, and are therefore difficult to keep. The 
ammoniacal dynamite that the Société Générale de Dynamite 
recommends as being safer and stronger than dynamite No. 1, 
appears from the experiments of Liévin to be safe, though miners 
consider it less powerful than ——— No. 1; but it costs | 
4‘50f. compared with 6:50f. the kilog., say 2s. 6d. against 1s. 9d. 
per pound, 

A paper “On Electro-motive Force by Contact” was 
recently read by Mr. C. V. Burton, B.Sc., before the Physical 
Society. The object of the ~~ was to discuss the seats of the 
electro-motive forces developed by the contact of conductors. By 
considering the distribution of electricity on the surfaces of the con- 
ductors, and from the fact that the potentials throughout their 
masses are constant, except about a thin layer near the junction, 
the author deduces that the molecular action which gives rise to a 
contact electro-motive force between two conductors is confined to 
the immediate neighbourhood of the junction. If E be the contact 
electro-motive force and M the quantity of electricity which passes 
across the junction when two metals originally at the same poten- 
tial are placed in contact, it is shown that the work done is E M, 
half of which is spent in producing heat and half in raising the 
potential energyof the system. Since the conductors are supposed 
to be kept at constant temperature, and the action which gives 
rise to the electro-motive force is confined to the i diate neigh- 
bourhood of the junction, the molecular energy must be absorbed 
at the junctions. By supposing the surface of contact very small 








and the capacity of the system large, it is shown that heat and’ 


chemical action are the only kinds of energy which fulfil the re- 
quired conditions of supplying an indefinite amount of energy. 
Hence for substances chemically inactive the true contact electro- 
motive force is equal to their coefficient of the Peltier effect ex- 

ressed in absolute measure; and for substances chemically active 
But devoid of Peltier effect the electro-motive force is equal to the 
energy of combination of one electro-chemical equivalent. Since 
metal-metal contacts can only be the seats of Peltier electro- 
motive forces, it is inferred that the apparent contact electro- 
motive forcee—measured inductively—must be due chiefly to air- 
metal contacts, 





MISCELLANEA. 


Messrs. JouHN Kirkatpy, Limited, have appointed Mr. 
Ed. Perry, Newcastle-on-Tyne, their representative in connection 
tweet are of feed-water heaters, distillers, and feed make-up 
machines, 


Aw Australian paper says the flow of water in the 
Blackall —Queensland—bore has increased to 300,000 gallons. The 
temperature is 114 deg. This is believed to be the largest per- 
manent artesian supply in the Colonies. 

Aw International Ironmongers’ and Iron and Metal 
Trades Exhibition is being organised. It is to be held in the 
Islington Agricultural Hall from the 12th to the 24th November 
next. The manager is Mr. H. Etherington. 


On Tuesday evening the President and Council of the 
Gas Institute, which has been meeting at the Institution of Civil 
Engineers this week, gave a conversazione in the Grosvenor Gal- 
lery. To-day the Institute is visiting Portsmouth Dockyard. 


Ir is stated that there are in Belgium 4077 flour mills, 
2574 breweries, 2249 cloth mills, 1333 potteries, 806 tanneries and 
leather works, 665 tobacco factories, 660 slate, stone, and marble 
ye 577 printing works, and 644 oil mills, making a total of 

Tue Canadian correspondent of the Liverpool Journal 
of Commerce _ “There is in Ontario an unusual demand for cast 
iron pipes. The St, Lawrence Foundry in Montreal, which bas a 
large trade in this direction, is extremely busy and full of orders. 
It is the intention of the proprietors to work its capacity to nearly 
double the present limit.’ 


Aw American paper says that there is, on the grounds 
of the Ponce De Leon Hotel, at Florida, an artesian well 12in. 
diameter, which ejects water 55ft. into the air. A turbine wheel 
has been set over it, and the dynamos for lighting the hotel are 
driven by it. It has worked three months now without perceptible 
loss of force. 


Tue offices of Hydraulic Engineer and Conservator of 
Water of South Australia are to be amalgamated, and put under 
the charge of Mr. J. W. Jones. The p t hydraulic engineer, 
Mr. Mestayer, will leave the service. The proposed change is 
creating much dissatisfaction, and the Government are urged to 
reconsider their decision. 


For the first time, Cardiff, like other large commercial 
centres, is to have its exhibition this year. The Trades’ Exhibition 
Association bas by request undertaken the arrangements, and the 
building, which is in course of erection, will be open during the 
months of September and October, The undertaking is under the 
special patronage of the Marquis of Bute and the principal nota- 
bilities of the district, and is likely to prove as successful as any of 
its predecessors elsewhere. 


Tue American Engineering News says:—“The periodical 
war scare has come again in England in a rather violent form. 
Americans are disposed to smile at it from the calm distance of 
3000 miles, but were they situated as are the English, they might 
not find it so funny, and they might yet find it less funny than it 
seems now with all their advantage of position. There can be no 
reasonable doubt that, as affairs now stand in Europe, the sole 
effectual protection of England is its navy.” 


Tue directors of the Panama Canal Company fixed the 
26th inst. fortheissue of the Lottery Loan. There are to be 2,000,000 
bonds at 360f., bearing 15f. interest, and repayable within ninety-nine 
years at 400f. There will be six drawings a year till 1913, and 
afterwards four. Three of these drawings will each have a prize of 
500,000f., the other three cach a prize of 250,000., besides smaller 
prizes, the aggregate of the annual prizes being 3,390,000f. The 

rizes and redemption will be guaranteed by a deposit of French 
mtes, 


Ir is said that the Minister of Water Supply of Victoria 
has authorised the permanent survey of the Murray Murra Reser- 
voir, which will be the largest in the Colony, having a storage 
capacity of 6,000,000,000 gallons. The Colonies and India says :— 
‘* As the water is to be used in the irrigation of arid lands, as also 
for stock, the scheme will enhance the value of the land in that 
part of the Colony, and cannot fail to lead, under certain con- 
ditions, to a large influx from the agricultural districts of England 
and Scotiand. 


A CORRESPONDENT of the U.S. Army and Navy Journal 
asks: ‘* What is the longest piece of ordnance that has ever been 
successfully fired?’ and receives the following answer. ‘‘If you 
include in the term ordnance everything that carries a projectile, 
we should answer fourteen miles. This is the straight tube con- 
veying natural gas from Murrayville to Pittsburg. To clear this 
tube out a projectile known as the ‘gum-ball’ was inserted in the 
end at the gas well, closely fitting the interior; the gas was then 
turned on full force and the gum-ball fired through its full length, 
coming out at the further end in a few minutes.” 


Tue Wolverhampton Corporation is about to spend 
£25,000 in the establishment of a separate system of sewage treat- 
ment, so as to keep the storm water and the sewage independent 
of eachother. Of this sum £5600 will be devoted to the erection of 
settling tanks, engine house, and accessory precipitation works. 
The sewage will be treated by the lime process in these tanks, and 
the effluent will then be run over a large acreage of maiden land at 
the sewage farm. In this way the Corporation confidently antici- 

te they will clarify and purify the sewage water to the standard 

id down in the River’s Pollution Act, before turning it into the 
natural brook courses. The object of the expenditure is to avoid 
the recurrence of legal proceedings by landowners for pollution of 
streams. 


Our Birmingham correspondent says :—“The schemes 
for improving the canal communication of the Midlands make little 
headway. ‘The Birmingham Corporation has just withdrawn the 
consent which it recently gave to a Special Committee appointed to 
deal with the canalisation question, to present to the Board of 
Trade a draft bill for legalising the establishment of canal trusts to 
which municipalities might contribute. Determined not to be 
wholly thwarted, the Birmingham manufacturers have this week 
held a meeting at which a resolution was passed calling upon the 
Government to inquire into the canal system of the country without 
delay, with a view to its acquirement by the State. It was further 
suggested that a main through canal route between the Thames 
and the Mersey, the Severn, and the Trent would be the most 
efficient means of promoting the cial interests of the 
country in this matter. Such a scheme was recommended to the 
Government.” 


Tue following methods of piling .for the false work of 
bridge spans were used by Mr. R. Fulmer in the erection of work 
over the Brazos River, Texas, where the bottom was a quicksand 
that had given great trouble with ordinary supports. Near Hemp- 
stead one 220ft. and one 175ft. highway spans were carried over an 
elevation of 45ft. above the water, which was about 8ft. deep. 
Cottonwood piles 60ft. long, and up to 20in. in diameter were 
procured and sharpened at their butts. A beam projecting ferward 
first from the pier and afterwards from the bents already set served 
to swing the piles into place. A scow whose width corresponded 
to the requi: distance between bents was moved to the pier or 
last-erected bent, and men on deck with levers capstanwise twisted 
each pile around its vertical axis, and it rapidly sank 12ft. or 15ft., 
and when released was held firmly by the skin friction of the sand, 
fully answering all requirements. In this way, the Sanitary and 
Engineering and Building Record says, a gang of ten men set eighty 
piles a day at a cost of not more than 25 dols, 
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THE SKIPTON AND ILKLEY RAILWAY—LOB GHYLL VIADUCT AND BROOK STREET BRIDGE. 


(For description see page 483.) 
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Loco,— W, G@. Neale, 3, Amen-corner, Paternoster-row, B.C. 

X. V.—The wells at Otterbourne are only intended to be used as a source of 
supply for domestic purposes, Water for sanitary purposes will still be 
= Jrom the existing sources, See Mr. Matthews’ report wpon the 
subject. 




















BURSTING STRENGTH OF BENT PIPES. 
(To the Editor of The Engineer.) 

Sin,—Can any of your readers give me a rule for calculating the burst- 
ing stre: of horseshoe-shaped wrought iron pipes, about 1}in. diameter 
inside? Such pipes are always d in the bending ¢ 

Bolton, June 13th, 
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First Report of the Thunderstorm Committee--On the Pho phs of 

htning es,” drawn up by the Hon. Ralph Abercromby, F.R. 

et. Soc.; “The Cold Period from September, 1887, to May, 1888,” by 
Mr. Charles Harding, F.R. Met. Soc.; “Observations on Cloud Move- 
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Junior Enoingerine Socrery.— Wednesday, June 20th, visit the Abbey 
Mills Pumping Station ; meeting at Fenchurch-street Station at 2 p.m. 
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A WORKABLE ADMIRALTY, 

In the current number of the Nineteenth Century Lord 
Charles Beresford propounds a scheme for a workable 
Admiralty, prepared, it is stated, by a civil official in that 
Department. ving examined what is proposed, and 
the arguments by which the various changes are supported, 
we feel constrained to say that if carried out the result 
would be a more unworkable Department for Naval Ad- 
ministration than now exists, It is proposed to abolish 
the Board of Admiralty, and place deided the First Lord 
three supreme heads of the Personnel, Matériel, and 
Finance, who would be responsible to him and to the 
nation for their respective Departments. These heads 
should not change with the Ministry, but be appointed 
for a period of three or five years. Each to have adeputy, 
a permanent official, who would act for the head in his 
absence, 

These three heads are to be called respectively the 
Controller-General of Personnel, the Controller-General 
of Matériel, and the Parliamentary Secretary. Under 
these three divisions are grouped the various sections now 
dealing with Personnel, Matériel and Accounts. Now, for 
a purely administrative staff, this would probably work 
fairly well, but the executive duties are entirely lost 
sight of. No provision is made for a General Staff whose 
duties are quite distinct from those of Administration. 
The function of the latter is to provide and maintain an 
army ora navy up toa certain fixed strength in all details; 
the duty of the staff is to use it to the best advantage in 
peace or war. The line between the two functions is 
clear and sharply defined, and the system in its perfection 
is seen in the German army. The Minister of War has to 
provide what is considered necessary, the General Staff 
determines its movements. To effect the latter 
to the best advantage, a knowledge of the strength 
and capabilities of a possible enemy is essential; hence 
foreign intelligence forms a portion—and a portion only 
—of a General Staff’s duties. In this country there is a 
vague sort of notion that this principle was adupted when 
we formed an Intelligence Department at the Admiralty ; 
but if we compare its strength to that of the General 
Staff of the French, Russian, or German Naval Admi- 
nistration, with the respective fleets of those countries and 
that of England, it will be evident that either their staff 
is unnecessarily large or that ours is ridiculously small. 
The fact is we do not know how to organise for war, and 
our Administration is essentially adapted for peace only. 
Having a General Staff, the purely administrative work 
asigist be carried out under the three chiefs of Personnel, 
Matériel, and Finance, who should stick to their own work, 
and not present the anomaly of acivilian secretary stumping 
thecountry as an authority on technical naval requirements. 
We concur in the advisability of abolishing the Board in 
its collective responsibility, as the First Lord must be 
supreme whether he be soldier, sailor, or civilian. Why 
he should not be a naval officer, when we recall the 
administrations of St. Vincent, Hawke, Anson, and other 
admirals when we swept the seas of all enemies, it is diffi- 
cult to conceive; but with an efficient General Staff it 
becomes less important that the supreme head should 
have technical knowledge. The First Naval Lord would 
naturally be the Chief of Staff, with a junior admiral or 
senior captain as assistant, and a number of naval officers 
to deal with the various subjects connected with aoe age 
tion for war and movements of the fleet. The heads of 
the Personnel and Matériel should also have that profes- 
sional assistance now lacking, and all would be respon- 
sible to the First Lord for the efficiency of their depart- 
ments. On such lines, but on no other, can any organisa- 
tion for war-—naval or military—be based. 


WHAT IS THE COMMERCIAL VALUE OF FORCED 
DRAUGHT? 


Ir is surely a curious thing that little or no iaforma- 
tion can be had concerning the results obtained at sea 
with forced draught. The system is in principle—we 
might almost say in detail—old. During the American 
war blockade runners built in this country were fitted 
with fans to urge the fires. Over seventeen years ago 
fans were fitted by Messrs. Laird to some of the Holy- 
head and Kingstown mail boats; and many other ex- 
amples might be given. Coming down to more recent 
times, Mr. Howden has been working at forced draught 
for more than three years, and so have others, and yet, as 
a matter of fact, no answers have ever been given to th 
question that most nearly concerns shipowners, From 
practice in the Navy nothing is to be learned. If the 
ships can manage a six hours’ run at full power, that is 
enough, and for the remainder of her natural life the ship 
may never be run with forced draught again, save for a 
brief space when testing her machinery after repairs or 
refit. It is obvious to the dullest intellect that nothing 
can be learned from such curt experiments as these, save 
that it is possible to get more steam out of a given boiler 
with a good draught than a bad one. No one doubts 
this. What the shipowner wants to know is quite dif- 
ferent. Can a ship be run for ten or twenty days without 
stopping under forced draught? Will the boiler suffer? 
Is forced draught wasteful, or is it economical? What 
are the boiler maker's bills? What, in one word, are the 
commercial results of working with forced draught? 
None of the few firms using the system in large steamers 
making long voyages have a word to say on the subject. 
This does not give others confidence in it, and indeed the 
more fully the whole subject is investigated the more 
reason does there appear for doubt and hesitation. 





With the exception of the Great Eastern,-there is 
probably not a steamer afloat the top of whose funnel is 
100ft. above the level of the grate bars. About 75ft. may 
be regarded as over the average a long way. It is not 
easy to say how many tenths of an inch of water this 
type of chimney will give, because the controlling conditions 
are so variable, and practically no data taken from actual 
practice are available. We should say that ‘3in. or ‘4in. will 
probably be over the mark at the furnaces. Now, three 
square feet of heating surface with this draught will 
suffice to give an indicated horse-power; and it is found 
necessary to provide a certain definite amount of steam 
room and water surface to prevent priming. Engineers 
have gone on year after year supplying boilers in which 
these proportions are observed, and the results have 
been very satisfactory. It is argued now-a-days that 
they have in effect been putting more boilers, or 
bigger boilers, than necessary into ships; and that in 
effect something much less than three square feet per 
horse-power will suffice. Obviously, other things being — 
equal, this can only be true provided more heat is 
caused to pass through the plates and tubes of the boiler 
per minute. Now, no matter what form a boiler may 
take, the conditions of working are the same as though a 
long tube was caused to traverse the water to be evapo- 
rated, and in one end of that tube the fire was main- 
tained, while the products of combustion escaped 
at the other end. The temperature at the furnace 
end will be so many degrees, which we shall call T, 
and that at the chimney eud will be ¢ number 
of degrees, and T — ¢ = the heat imparted to the water, 
other things being, as we have said, ae But so long 
as the heating surface remains unaltered, it is well known 
that as T goes up so will ¢. The boiler has yet to be made 
in which ¢ is dependent on the temperature of the water 
only, and independent of that of the furnace. It may be 
argued that this is quite true, but that so long as the 
difference between T and ¢ remain unaltered the econo- 
mical efficiency of the boiler en rapport with the fuel will 
remain unaltered. But this is certainly not true, because 
the efficiency of the boiler is measured not by the differ- 
ence between T and ¢, but by the difference between ¢ and 
t!, the temperature of the air entering the furnace; and 
the larger ¢ is the greater the waste. Those who claim 
that coal can be burned to greater advantage with a high 
than with a low furnace temperature in a marine boiler, 
must be prepared to prove that the difference between 
t and ¢! is less when the furnace temperature is 
exalted than when it is low. This they have never 
done yet. There is not one serap of evidence to 
be had in favour of such a contention. Indeed, it is 
so obviously not the fact that Mr. Howden and others 
assert that the air must be heated before it enters the 
furnace in order that proper results may be obtained. 
That is to say, Mr. Howden, finding that ¢ goes up, ra’ses 
t) in order to keep things balanced, and he raises ¢? with 
the aid of ¢. All this is quite rational, and reads very 
well, only we have absolutely no information concerning 
the commercial results of the operation save Mr. Howdens’ 
somewhat vague statement that they are satisfactory. 
We may admit this, and yet want to know to what 
extent in any given ship they are satisfactory in terms of 
pounds, shillings, and pence. 

The cost of working a steamship, and the difference 
between that cost and her earnings, depends on numerous 
and complex conditions; and her coal bills are be no means 
the largest and most influential items of expenditure. 
Some engineers hold that even if coal be used a little 
more wastefully with forced draught than without it, 
the economical efficiency of the whole ship as a 
profit-earning machine will be augmented; because smaller 
or fewer boilers will be needed, and so space is saved for 
carrying cargo. The first cost of the boilers will be less, 
and their dead weight, and that of the water in them, 
being less, a further addition is made to the cargo capacity 
of the ship. This is a reasonable string of arguments, 
and the only answer is that boilers for forced draught, 
with the requisite blowing machinery, will cost as much 
or more to begin with than the normal boilers, and that 
the cost of repairs must be very heavy. It is noteworthy 
that Mr. Howden himself admits this to be proved of the 
closed stokehole system; so that we may perhaps take 
as true, that unless the air is sent in to the ashpits and 
furnaces through wind trunks in some way, the boilers 
will not last. But if this be a fact, then the forced 
draught apparatus becomes complex and expensive, and 
is subject itself to wear and tear. A furnace cannot be 
worked with forced draught in this way unless means 
are provided for automatically shutting off the air supply 
whenever the door is opened, or else the pressure must be 
very small ; for were it otherwise, as there is a plenumin the 
furnace, the moment the door is opened the flames and 
smoke would leap into the stokehole. It is of course 
quite practicable to get over these and similar troubles, 
but the question is, at what cost? This is the point to 
which the whole subject always returns, deal with it as 
we may. This is the point, too, on which inventors are 
quite silent. Until data on this question are available a few 
experimental sets of apparatus may be used here and 
there, but no mark will be made on the great ‘com- 
mercial interests of our country. Forced draught has its 
uses, but these must be carefully distinguished from 
economies. In a fast passenger steamer, for example, 
making short voyages, such as the Liverpool and Isle of 
Man boats, a system may answer admirably which would 
be intolerable on board a cargo boat steaming at ten 
knots, The Ireland, one of the fastest passenger 
steamers in the world, uses salt water in her boilers, 
jet condensers, and 351b. pressure. There were cir- 
cumstances which dictated the adoption of this old- 
fashioned system as the best, one being the practical 
impossibility of getting in a sufficiently large low- 
ean cylinder had compound engines been used. 

ut no one attempts to maintain that because the 
Ireland has been a conspicuous success all paddle 
engines should be built on the same plan; and what holds 
true in this way of the machinery of the Ireland must 
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hold true of forced draught until proof positive in the 
shape of trustworthy and complete figures is available 
to show how it answers commercially. 





GRAND JURIES, IRELAND, AND THEIR RELATIONS TO PUBLIC 
WORKS. 

IMPENDING changes in grand jury law in Ireland, affecting as 
it does a large number of the members of the engineering pro- 
fession in that country, must make a slight sketch of the powers 
and relations of grand juries to the public works of the country 
of some interest to our readers. The members of grand juries 
are non-elective, but selected by the High Sheriff of the county 
from gentlemen paying large county taxes and having a con- 
siderable stake in the county. They meet twice a year to 
transact fiscal and criminal busimess; with the latter we have 
nothing to say at present. The works which it is lawful for a 
grand jury to undertake are strictly defined and limited by 
various Acts of Parliament, the most important of which is 
6 and 7 Will. IV., cap. 116. The chief works which are 
authorised are the construction and maintenance of roads and 
their various appendages, bridges, culverts, drains, &., and also 
piers, hospitals, infirmaries, court-houses, &c. Sanitary works 
are vested in the boards of poor-law guardians or in town 
commissioners, which latter exist in almost every town over 
5000 population. Piers are generally constructed by the Board 
of Works, Dublin, and handed over for maintenance to the county 
authorities, but also sometimes by local harbour boards by aid 
of loans from the Board of Works. An important power has 
been given grand juries, under recent Tramway Acts, of 
guaranteeing a percentage on part or the whole of the capital of 
a tramway or light railway company. Very little power is 
vested in them with regard to the construction or working of 
these schemes, although under certain very remote contingencies 
the undertakings fall into their hands. The system, though 
perhaps indefensible in theory from the want of control, has 
practically worked satisfactorily; many parts of the country 
have been opened up by means of these guarantees which, per- 
haps, would never have seen a railway otherwise. Presentment 
Sessions are appendages of grand juries, and are sessions held 
locally in each barony; they consist of the local magistrates and 
the payers of the largest county cess. All works, whether new or of 
maintenance, must be applied for at the sessions for that barony 
in which the work is locally situated. The functions of the Pre- 
sentment Sessions are to examine all applications for works and to 
decide as to the necessities for them or otherwise. The same appli- 
cations come before the next grand jury; but it is not com- 
petent for a grand jury to consider any application which has not 
been approved of by Presentment Sessions, nor is it competent 
for a grand jury to increase the amount beyond that fixed by 
Presentment Sessions. Consequently the power of the grand 
jury is very much limited, and consistz largely in the exercise of 
the veto. Grand jurors, however, sit at Presentment Sessions as 
a rule as magistrates, so they have double powers and privil 
New works, which are expected to cost over £50, have to go 
before two Presentment Sessions and two grand juries before 
being executed, so that there is ample time for their considera- 
tion. All works have to be advertised for contract, and given 
to the lowest tender, provided the security is good. In certain 
cases this necessity constitutes a grave fault, as some classes of 
work are not suitable for letting to contractors, and work of a 
particular kind often gets into the hands of an incompetent 
man. All the engineering work of a county is done by one or 
more county surveyors and their assistants. In consequence of 
the grand jury meeting only twice a year, very large powers 
have to be vested in him, and he is given very summary powers 
for dealing with defaulting contractors. Upon ten days’ notice 
to a defaulting maintenance contractor he can enter upon the 
contract, use all materials, and deduct the cost of executing the 
necessary repairs from the money due to the contractor; or the 
surveyor can prosecute the contractor at petty sessions and 
estreat his securities. Even over grand juries and Presentment 
Sessions the surveyor has considerable power, as no payments 
can be made except he gives his certificates. Whether the new 
bodies w+ are likely to see set up in place of grand juries will be 
so efficient in their duties is a matter for grave doubt. What- 
ever faults may be urged against the present system, it must be 
admitte that in practice it has been remarkably free from the 
mismanagement and jobbery which sometimes are seen with 
other and more popular bodies. 


NORTHERN CHEMICAL MANUFACTURES, 


THE condition of the northern chemical manufactures is at 
the present time one of the most peculiar in the industrial 
world, The trade relied in the past on its production of alkali 
in one form or other to yield it a profit, and the bye-product of 
bleaching powder was made to utilise what would have other- 
wise added to the nuisance the rivers and streams had to bear 
off, or the air to be burdened with. But the introduction and 
development at home and abroad of the ammonia-alkali process 
has entirely altered the position, and placed the alkali trade of 
the North in a critical position, which seems only now being 
tided over. Ammonia soda has been sold in quantity sufficient 
to crowd out to some extent the makers by the older Leblanc 
process, which was and is universal on the Tyne, and now the 
number of the alkali works in the North-east of England is not 
one-half of what it was a dozen years or so ago, though it may 
be added that, as smaller works have ceased to produce, the out- 
put has not diminished in ratio corresponding with the decrease 
in the number of works. What is as important is the fall in 
the price of what was the chief product, which is only a tithe of 
what it was comparatively recently. For months the price of 
soda crystals has been at the unremunerative figure of £2, 
and even less, though with the summer it has risen a shilling or 
two above that sum, and the earlier product—soda ash—has 
been at even proportionately a smaller price. The price, as well 
as the extent of the output by the rival process, has had to do 
with the diminution of the production in the north-east, and 
it would have crushed out most of the works but for the 
remarkable change brought about by the ass>ciation of 
the producers, and what we have referred to as previously a 
bye-product, not yet commercially made by the newer alkali 
process. By it the price of bleaching powder has been main- 
tained at double what it was four or five years ago, and that 
increased price has enabled the Leblanc works to be carried on 
with diminished loss or with slight profit, aided by the great 
cheapness in the price of raw materials. To the north-east the 
development of the salt industry of South Durham has been of 
incalculable benefit in preserving the chemical trade, and in allow- 
ing its introduction on a scale which may be enlarged ; and an 
ammonia process in the south-east of the county, which now 
entirely contributes to the alkali trade of the North. There is 
a reduction of not much short of one-half of the cost of the 
salt used in the chemical manufacture, and as that salt is to the 
extent of thousands of tons weekly, the incalculable gain is 
shadowed if not defined. It must be expected that with so 


large an output of alkali—an output enlarging even on the Con- 
tinent toa F mace that must ane the cake bought here— 
the low prices will not be departed from without some marked 
stimulant, and hence the north-eastern makers by the Leblanc 
process will have to depend on cheap raw materials, the mini- 
mising of waste, the perfecting of chemical engineering, 

the production of those classes of articles which allow of the 
least loss or yield the greatest ap nee of profit. It is an 
interesting study as time passes to learn how thesé tend to pro- 
long the threatened life of the Durham chemical trade. 


THE NEW MAGAZINE ARM FOR OUR INFANTRY. 


Tue following particulars connected with the proposed new 
magazine arm will doubtless be interesting to many. The bore 
is 0°303in. diameter, giving about 33 vg cent. more rounds than 
the Martini-Henry for the same weight of ammunition. It has 
a detachable magazi Experiments with the troops at Shorn- 
cliffe with the Martini-Henry, with a rifle with a fixed magazine, 
and also one with a detachable magazine, have shown that the 
last has a great advantage, arising from the circumstance that 
when a magazine is empty another filled magazine can be put in 
its place in the same time that it takes to get a cartridge out of 
the pouch and load with it. Thus the soldier is able to keep his 
attention directed almost wholly at the object at which he is 
firing, so long as his supply of magazines last. In a fixed 
magazine the advantage of rapidity is confined to the number 
of rounds supplied by the single magazine. When they are 
discharged, the rifle is simply a breech-loader until a suitable 
opportunity arises for re-charging the magazine, unless some 
special charging gear is applied which approaches in degree the 
conditions of a detachable magazine. One magazine is attached 
by a chain to the rifle, so as to secure its retention. Subsequent 
magazines may be discharged and thrown away, if necessary, in 
the full heat of action, fur in the continued use of magazines 
we are contemplating a time of supreme stress and importance. 
The attached ine contains eight rounds, those subse- 
quenty used six rounds each, At present the infantry soldier 
will carry one or two 8) magazines ; thus, with the first one, 
he is furnished with a reserve of fourteen or twenty rounds for 
rapid discharge, according to whether he has one or two spare 
magazines. Cavalry and mounted infantry could carry ban- 
doliers with eight or ten detachable magazines. Sergeant 
Beckwith, of the 10th Hussars, carried eight magazines in his 
bandolier during the experiments. Mounted infantry thus 
become specially formidable, for it may be noticed that, both as 
to carriage power and the object of despatching them to produce 
a rapid, telling blow, magazines in bandoliers are admirably 
adapted to their case. Three hundred and fifty rifles are read 
for the troops. The Rubin cartridge is to be used experi- 
mentally, but English ammunition is progressing, and will, it 
is hoped, be ready when the experiments are over. 





THE BRIGHTON ELECTRIC RAILWAY, 


Tue electric railway along the beach at Brighton, from the 
Aquarium to Kemptown, has now been in use for several years, 
and Mr. Volk, its constructor and proprietor, has done very 
valuable work by showing what can be dene practically and 
commercially with this form of electric railway. The railway 
has, however, like the steam railways of half a century or 
more ago, some very active opposition, instigated by very 
narrow-minded motives and not a little ignorance. This oppo- 
sition has again recently found men to personify it on the Town 
Council, and a motion for the rejection and removal of the rail- 
way came on at the meeting of the Council on Wednesday. 
We are glad, however, to be able to congratulate all interested 
in improved means of railway and tramway working, and visitors 
to Brighton, as well as Mr. Volk, on the failure of this opposi- 
tion. The Town Council decided to retain the electric railway 
by twenty-one in favour to seven against. 
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Rome et Berlin. Opérations sur les cétes de la Méditerranée et de 
la Baltique au Printemps de 1888. Par CHarLes Rope, 
Ancien officier de marine. Paris: Berger, Levrault et Cie. 
1888. 

Unper the above title, a book has made its appearance 
which deserves a certain amount of attention from those 
interested in the tactics likely to be adopted by France 
and Germany respectively, in the event of war between 
these two Powers. The author, formerly an officer in the 
French Navy, is possessed of a strong faith in the import- 
ance of the réle which will be confided to the Navy in the 
wars of the future; and, the more easily to awaken 
interest in his subject, he has np bag that method of 
emphasising his ideas which has all the force of an object- 
lesson, and which has found its most successful represen- 
tative in “The Battle of Dorking.” M. Rope has depicted, 
with some vividness of colouring, a war which is supposed 
to have taken place, in the spring of the present year, 
between the allied forces of Germany and Ttaly” 
and those of France and Denmark, in which the last- 
named allies struggle with success, though not without 
difficulty, against their sqpensnte. At the beginning of 
the War, Denmark is undecided what attitude to adopt, 
but the timely arrival in Copenhagen of news of French 
victories in Italy, and the advance of the French troops 
towards Rome lead her to ally herself with France 
against her old enemies the Germans. 

With this somewhat audacious plot, this warlike 
romance proceeds to give an account first of the embarka- 
tion of the French troops and of their concentration along 
the German and Italian frontiers; then of the battles 
—principally naval—which take place between the 
Italian and French forces in the South, and later between 
the German and Franco-Danish forces in the North. The 
French navy is divided, about three-quarters of the fleet 
going to the South to cope with the Italians, and the 
remainder turning northwards to unite with Denmark in 
blocking the Baltic. In the North the ally of France is 
not to be despised, occupying as she does such an 
excellent naval position, and, in fact, holding the key of 
the Baltic. In the Mediterranean, the French Navy 
derives all the advantage possible from an attack made 
unexpectedly on the Italians’ Spezia squadron, which is 
successful. e Italia is sunk, and other striking achieve- 
ments performed. The Italians, disheartened by defeats 
by land and sea, despairing of dislodging the French from 

ontferrat, of which they have gained ion, anxious 
about Genoa and, above all, about Spezia, which is closely 





blockaded and threatened, decide to negotiate an armistice, 





In the Baltic, the Danish troops are first concentrated in 
the south of Zeeland and Funen, and later, with the French 
forces, are transported to Swinemunde and landed, after 
bombarding the town, Then Stettin is captured and 
occupied, and at this point Russia attacks Austria, who 
vainly calls on Germany for help —- to the terms 
of the treaty of 1879. ce, in closing the war, recovers 
Alsace and Seb and obtains a “rectification ” of her 
frontier in the South, so as to include the line of the Alps 
as far as the Col du Tende; while Denmark recovers 
Schleswig-Holstein. 

The approximate war equipment of the foxr Powers is 
given in the early part of the work, and excellent maps 
are scattered throughout it, for the purpose of following 
the movements of the belligerents. The estimate of the 
French naval equipment is said to be intentionally in- 
correct, dicta by motives of professional prudence. 
We might add that the estimate of the German army 
powers must be very grossly incorrect if any semblance 
of reality is to accompany the perusal of this book. M. 
Rope, in conclusion, virtually admits that the termina- 
tion arrived at is hardly what an unprejudiced reader 
would be prepared for ; but he reminds us that the action 
of Russia, at all events, precipitates the conclusion which 
he depicts as so favourable to France; and he lays special 
stress on what he conceives to be the supreme influence 
of the judicious transport of troops to the various strategic 
points by sea. This feature ought to invest the book 
with special interest for English readers, merge | toa 
nation which is specially strong in this element of Power. 


Potts’ Mining Register and Directory of the Coal and Ironstone 
Trades of Great Britain and Ireland for 1888. 8vo., pp. 287. 
North Shields: W. J. Potts, London: Simpkin, Marshall 
and Co. 

Tuis is the first annual issue of a special work of refer- 

ence containing lists of mineowners, mines, and certifi- 

cated managers; and statistics of the number of persons 
employed and the produce of mines subject to the pro- 
visions of the Coal Mines’ Regulation Act. The arrange- 
ment is by counties in alphabetical order, the statistics 
being given for every year from 1873 to 1886. The Coal 

Mines’ Regulation Act of 1887 is given in full, together 

with an analytical table of contents and a series of notes 

showing the way in which the sections of the older Acts 
repealed by the present one are dealt with, This will, 
no doubt, be of great value to owners, managers, and 

other persons interested in coal mining. There is also a 

series of tables intended to facilitate the calculation of 

percentages upon sums of money varying from the work- 

man’s daily wage up to £2000. The first chapter of a 

treatise on colliery ventilation, which appears to be mainly 

derived from Combes and Ponson, concludes the text. 

The work is very attractively illustrated with detailed 

maps of the principal coal fields of England from Professor 

Hull’s well-known work, as well as with the general map 

from the same source. These are most excellent guides, but 

like other good things they have become somewhat anti- 

quated, and would be the better for revision and a 

moderate amount of additions. The general map, for 

example, is a great many years behindhand in its railway 
information, and some of the more prominent coal and 
iron-trade ports are omitted. There is also a deficiency 
in loca? names in the North of England and South Wales 
maps, which should be supplemented in the next issue. 

We make these remarks in no unfriendly spirit, but rather 

with a view to the improvement of a new, well-planned, 

and excellent professional guide. We may mention be- 
fore leaving the subject, that the publisher proposes to add 

a directory of mining engineers—other than those under 

the Coal Mines Regulation Act-—to the next edition, for 

which purpose he desires to receive names for entry before 

the end of June, 1888. 


Telegraphic Mining Code. By C. A. Morena, F.G.S,  8vo. 
pp. 349. London: William Clowes and Sons. 1888, 

TE author having for some time felt the want of a 
telegraphic code for mining matters, has been induced to 
compile the work now submitted for the approval of his 
professional brethren. That this approval will be fully 
and warmly given there can be little doubt. The aemene>- 
ment followed is generally similar to that of the large codes 
now in use for commercial and shipping purposes ; an alpha- 
betical order being adopted as being simplest and quickest 
for reference. The code is divided into two parts, the first 
relating to mining proper, and comprising such sentences 
as may be required in communication between managers 
and mining engineers abroad and their as in this 
country, while the second contains expressions for English, 
French, and American geijeni from the smallest coin 
up to amounts sufficient to realise the aspirations of the 
most imaginative or exacting of vendors, as well as blank 
lists for mining and banking companies’ names. In 
addition to these a series of 500 code words are given in 
blank for additions and private messages, in a third part. 
Although the work has been made as complete as possible 
with the resources at the author’s command, he modestly 
disclaims any pretensions to finality, and invites the co- 
operation of engineers and others interested in the subject 
in suggesting improvements which invitation we hope will 
be cordially responded to, 


A Pocket Book of Electrical Rules, Tables,and Data for the use of 
Electricians and Engineers. By Joun Munro, C,E., and 
ANDREW Jamieson, M. Inst. C.E., F.R.S.E. Fifth edition, 
reviced. London: Charles Griffin and Co, 1888, 

Tue title of this book tells what it is; it is one that no 

one interested in the applications of electricity can afford 

to be without, and those activel engaged in any branch 
of electrical engineering should be glad to get so very 
complete a compendium in so small a space, 








THE InDUsTRY.—The oldest steamboat now in existence the 
Industry, lies rotting in the harbour of Bowling. She was built 
at Fairlie, on the Ayrshire coast, in 1814, 
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THE WATER SUPPLY OF ENGLISH TOWNS, 


Tux sufficient water supply of English towns is a 
problem which is becoming yearly of greater difficulty, 
and will become insuperable unless increasing require- 
ments are met by a reduction of waste rather than by 
increased demands upon sources of supply. Population 
grows rapidly, more rapidly than has been the case with 
any nation with which history acquaints us. The sources 
of water supply, on the other hand, do not increase, but 
show some decrease even when the average of a consider- 
able number of years is taken for comparison, With the 

reat growth of demand and the nearer approach to the 
full appropriation of the natural means of supply, the 
periods of drought which we experience cause greater 
difficulties and sometimes serious privation; and as the 
actual consumption of water, or rather draught, upon the 
suurces more nearly reaches the available average supply, 
the nearer do we approach a real water famine during 
droughts, or even short dry periods, The great import- 
ance of this question is not recognised, Even in those 
towns where people have for several years been put to the 
greatest straits for water during some summer and autumn 
months, the problem always presents itself as simply one 
of money expenditure or the appropriation of further 
sources of supply. Itis not yet recognised that in many 
parts of Eng and no amount of money will obtain ough 
further sources. The watershed aveas are limited, and 
already district fights against district for the possession of 
a few springs, or for an unpolluted stream which is not 
fully appropriated or not scheduled in any local Act. 

Like some other towns and cities, London is rapidly 
approaching the limit of its supply from present sources. 
More than half of the water passed into the pipes for dis- 
tribution within the London area is taken from the 
Thames. Last August London so took 101,149,299 gallons 
ver day, while the minimum flow was350 millions. This still 
roan a large available supply, but the water companies 
will soon approach their maximum authorised intake 
from the river, ey 110 millions, and London con- 
tinues to grow. The Lea supplied 50 million gallons per 
day, and the springs and wells 26 million gallons, but the 
companies supplying by means of wells are sinking new 
wells, and will soon find the limit of the available chalk 
well supply. 

With an enormous and rapidly-growing population like 
that of London, the maintenance of a sufficient supply is 
a problem second in importance to none, and this fact has 
been the origin of numerous proposals for the construc- 
tion of gigantic works for tapping and transporting for 
its use the waters from distant lakes and watersheds, 
some of which have now been appropriated to meet the 
requirements of the large cities of the North. The water 
companies of London have, however, met the increasing 
demand year by year, chiefly by increased intake from 
the rivers; but the limit to this is approaching, and the 
important question is, What is to be et The reply to 
this is, stop the waste of water that occurs in the street 
mains and branches, The people of London are supposed 
to consume about 30 gallons per -head per day, man, 
woman, and child, including the water eet in manufac- 
tures. This quantity, 30 gallons, is arrived at by dividing 
the quantity passed into the mains by the several millions 
now the population of this great city and its suburbs. 
It is, however, well known that nothing like this quantity 
is used per head of the population per day. Not less than 
from 20 to 30 per cent. of all the water that is passed into 
the mains never reaches the consumers’ taps. Nearly all this 
lost water or waste is leakage of one form or another, 
most of it being underground leakage from mains, 
branches, and service pipes and connections. It is a 
waste which benefits no one either directly or in- 
directly. It is common to the water supply of London 
and most of the towns in England, and we are 
now able te give actual proof of this as the result 
of daily experience over some years in parts of London 
comprising a population of hundreds of thousands, and 
also in numbers of towns in England and abroad. Means 
have been taken to stop this enormous underground leak- 
age, with the result that in many towns a supply which 
was becoming deficient has been made sufficient to meet 
all requirements for from twenty to fifty years to come 
at the present rate of growth of population. Astounding 
as this may appear, it is an indisputable fact, and what at 
first sight appears still] more astounding is the further 
fact that this reduced draught on the sources of supply 
has been accompanied with an improved supply to every 
house. That which has been accomplished in some towns 
may be done in all. The idea, at one time very com- 
monly held, that a house-to-house inspection of fittings 
would secure a prevention of waste, has been proved a 
complete fallacy. The waste by consuniers is so small 
compared with the enormous actual loss, that even 
its complete abolition would not be of any importance as 
a step towards general suppression of waste. It should 
be clearly understood that nearly all the work of waste 
suppression lies in the streets and outside the houses. 

his has been most expensively proved in London, Liver- 
pool, Manchester, Norwich, Bradford, and Southampton, 
and several other English towns, as well as in some 
towns in the United States, India, and South America. 
There is only one method of reducing the waste, 
and that is by the constant supply and waste water 
meter system of detecting the le in mains and 
branches, When Liverpool, about fifteen years ago, had 
unsuccessfully tried house-to-house inspection and other 
means of preventing loss, and had been greatly alarmed 
at the insufficiency of the water supply and threatened 
water famine, their engineer, Mr. G. F. Deacon, M. Inst. 
C.E., tried the waste water meter on the mains and 
branches and several districts, and by its means detected 
underground waste of an unexpectedly large quantity of 
water. By this means, even with the rapid mans § of 
the population, Liverpool has been enabled to this time to 
obtain a sufficient supply from that source which twenty 
years ago began to fail. 

Although the waste water meter used for this purpose 








at Liverpool, and subsequently in other towns, was 
described by Mr. Deson a pa A read before the Insti- 
tution of Civil Engineers in 1875, the meter and the 
detecter system is so little understood, or so much mis- 
understood, that before giving statistics of the enormous 
water saving effected by its use we will describe it. An 
attempt was made to detect the underground waste with 
a water meter of the ordinary kind, but for reasons which 
will presently appear, this failed. 

Intelligent plumbers—probably ever since pipes under 
pressure have been used for water supply--have known 
that the leakage of water could be heard for a consider- 
able distance by placing the ear upon the leaky pipe, and 
the faculty of distinguishing between other noises and 
the noise thus occasioned may be cultivated until an 
inspector becomes remarkably expert. The application of 
such a system of tracing waste in the daytime can only 
be epplied where, from any cause, the locality of a parti- 
cular leak is approximately known. The noise during the 
day renders it quite impossible to employ the method 
with success in a more general way, and it has accordingly 
never been adopted as a system in any waterworks. At 
night there are difficulties of several kinds. It was 
necessary therefore to devise a meter which should 
record the varying velocities of the flow upon a diagram 
in such a manner that no change could be made in that 
flow by an inspector without due record thereof. The 
differentiating waste water meter was the outcome of the 
consideration of these requirements. 

The apparatus has been frequently illustrated, but its 
functions have been rarely understood. It is placed, say, 
on a main supplying some 2000 persons; and it is found 
that when the inspector, a portion of whose wages are 
paid as a bonus, varying with the results obtained, is sent 
at night to sound the district, and manipulate the stop- 
cocks and taps so far as they are accessible, the results of 
his operations are so rapidly known to his employers that 
he not only becomes enthusiastic in the work, but rapidly 
attains to a degree of skill in the discovery of waste never 
before known to be possible. As an example of this we 
have seen an inspector, after listening at night one after 
another to the stop-cocks on the service pipes and turning 
off those through which he hears the sound of water pas- 
sing, come to one in which the sound continued after the 
cock was closed; nothing daunted, he proceeded to the 
next one, and again heard the sound, but fainter than 
before. He then crossed the road and detected a sound 
at three more stop-cocks some distance apart, and as the 
sound continued when all five stop-cocks were closed, it 
was evident that the leak which caused it was either in 
the public main or in the pipes between the stop-cocks 
and the main. 

The inspector next placed his sounding bar between 
his ear and the flagging of the footwalks, remaining 
scarcely an instant in each place, moving rapidly on to the 
carriage way, where he sounded in exactly the same 
manner, and ultimately circled around one place for a 
short time, and put a chalked cross upon the carriage 
way. In his report the records of this particular case 
were distinguished as “shut or open,’ meaning that the 
sound continued whether the taps were shut or open, and 
the nature of the leak was described as “ burst pipe near 
main.” Early the next morning a day inspector with his 
labourer visited the place, and at about ten o’clock found 
the leak. It was immediately below the chalk mark, and 
was caused by a defective ferrule connecting the service 
pipe with the main. The quantity passing was 500 to 600 
gallons per hour. In towns where the waste water meter 
system is successfully adopted in its entirety, such cases 
are of almost nightly occurrence. One month later, when 
that district had settled down into its then normal con- 
dition, the difference between the waste before and after 
its inspection was read from the meter diagram, and, in 
addition to their wages, both day and night inspectors 
participated in a bonus proportional to the saving effected, 
thus adding a keener interest to the natural emulation 
felt where the useful work is so distinctly recorded. 

(To be continued.) 








OPENING OF THE BRUSSELS EXHIBITION. 


On Thursday last, 7th inst., the International Exhibition in 
connection with the “Grand Concours,” or competition in 
various departments of science and industry, was opened by 
Leopold II., King of the Belgians, accompanied by the Count 
and Countess of Flanders, their son, Prince Baldwin, the Heir 
Apparent, and the royal princesses, as well as the high func- 
tionaries of State and the Corps Diplomatique. The Prince de 
Chimay, Minister for Foreign Affairs, speaking on behalf of the 
Minister for Agriculture and Public Works, first addressed the 
King, speaking in general terms of the history of the under- 
taking, and leaving it for M. Somzée, engineer, the organiser 
and president of the executive committee, to enter into greater 
detail as to the scope of the competition and its complement, 
the Exhibition. The King replied in a speech full of interest in 
his subjects’ welfare, remarking that, “ Belgium during the last 
half century has made remarkable progress, and by the vitality 
of her industry and the extension of her commerce has raised 
herself, from an economical point of view, to the level of a 
great Power. This is for her a condition of existence, for six 
millions of people could not live and prosper on her limited 
territory did they not send abroad the excess of their production.” 

The ceremony took place in the Salle des Fétes, one of the 
two pavilions, erected in prerre bleue, or “ petit granit,” which 
formed the wings of the National Exhibition in 1880, the other 
being applied to a retrospective art exhibition. After an ode 
had been sung by an excellent choir composed of workmen, 
known as the “ Artisans’ Runis,” the Royal party made a pro- 
gress through the various sections, beginning with that of 
France, where the French Minister, on behalf of President 
Carnot, begged the King’s acceptance of a handsome Sévres 
vase. The distinguished visitors then proceeded to the Belgian 
Court, which occupies an area about equal to that of the foreign 
sections altogether. The space has been so well taken up that 
it has been found necessary to divide some of the loftier sheds 
or galleries horizontally by floors consisting of iron joists with 
shallow brick arches turned between them. The Belgians, how- 
ever, though on their own ground, are, as usual, behindhand, 





varying and changing of the extensive sandbanks. 





Ne court being in a more backward state than any of the 
others. 

The Royal party then mounted a flight of steps giving access 
to the machine hall. This portion, which is to be anent, is 
of really imposing proportions. During the present Exhibition 
it is supposed to serve half for Belgian and half , for 
foreign exhibits, though where one department ends and 
the other begins is not very apparent. Nor does it thoroughly 
bear out its title, unless it may be supposed that many 
of the stalls were only placed in position to hide the naked- 
ness of the land as to unerected or partially erected machines. 
Still there are two large horizonal engines for giving power, 
one not completely erected, but the other, by Nolet, of Ghent, 
ran during the inaugural ceremony. The King made himself 
acquainted with the working of the new form of the Westing- 
house brake, the gear for fifty wagons which would in actual 
practice occupy a length of 200 metres—say 220 yards—being 
shown in practical operation. 

Leaving the machine hall, in which the Belgian brewers’ 
trophy, with columns composed of barrels, forms a prominent 
feature, the Royal party visited the various foreign sections in 
turn, and finally arrived at the British Annexe, the door of 
which was purposely closed. Lord Vivian, H.B.M. Chargé 
d’ Affaires and Minister Plenipotentiary at the Court of Brussels, 
presented Mr. 8. Lee Bapty, the English Commissioner, who 
begged the King’s acceptance of a handsome gold key, made by 
Chubb and Sons, requesting his Majesty to open the door, 
which was done with the greatest ease, On entering the Royal 
party was received with the national Belgian air, “‘ La Braban- 
conne,” played on Messrs. Gillett and Co.’s carillon, and by 
hearty British cheers again and again repeated. Conducted by 
Mr. Bapty, M. Guillain, assistant commissioner of the English 
section, Sir Andrew Fairbairn, and Mr. Galloway, the King 
made a minute inspection of the exhibits, being especially 
interested in Mr. Wm. Fox’s tires for preventing the wheels of 
ordinary vehicles from being caught in the grooves of tram 
rails. The tire bars are first rolled in the ordinary way, and 
then corrugated laterally in special rolls, so that the finished 
tire has a series of cam-like projections right and left, which 
effectually prevent it from entering the groove. His Majesty 
was also struck with the completeness of Jennings’ sanitary 
arrangements, and the security afforded by Chubbs’ locks and 
safes, while the Queen admired Mr. Agnew’s engravings, and 
graciously accepted a casket of that perfume which is supposed 
to be a “ charm to existence.” The Royal Princesses tried, with 
evident appreciation, Harrington and Co.’s easy chairs, sup- 
ported on cradle springs, the only fault of which is the disin- 
clination to leave them. 

The British Annexe and grounds are now electrically lighted by 
the Brush Company, whose six dynamos are driven by a Green- 
wood and Batley engine, maintaining about forty 2000-candle 
lamps. Two Doty lights outside the main entrance of the 
Annexe cause much interest, on account of their brilliant and 
constant light, the little attention they require and their 
utilising heavy petroleum oils. There is little doubt that the 
success of the Brussels Exhibition is largely due to British 
participation, secured through the enterprise of Mr. Bapty, who 
may say with truth “ Alone I did it.” The Levant Cigarette 
Company, of London, has gone in for a gigantic but legitimate 
advertisement in a half size reproduction of the Capri blue 
grotto, with Capriotes in Massaniello costume singing Neapolitan 
Barcaroles. The work executed in cement, at a cost of £2000, 
by Blaton-Aubert of Brussels, who sent his son over to Capri 
to ensure correctness, has occupied since last Mareh. The 
modest sum of 5d. is charged for admission, the visitor receiving 
back at least full value in the shape of a case of cigarettes or 
other “consommation.” As the rays of light refracted through 
the sea from an Italian sky could not be turned on at command, 
the interior is painted a deep blue and lighted by arc lamps 
through the glass floor, giving a very good resemblance to the 
original. The grotto has only been open a day or two, but 
promises to be one of the features of the Exhibition. 








SouTHAMPTON WATERWORKS.—We are informed that there is no 
memoir on the geology of Hampshire in contemplation by the 
Geological Survey Department, as mentioned in the article in our 
last impression on the above subject, and that Mr. Whitaker is in 
no way responsible for this. 

CASTLETOWN IRONWoRKS.—A rumour has been in circulation for 
some time to the effect that the Castletown Ironworks, near Pallionon 
the Wear, are about to be restarted as steel works. The worksin ques- 
tion are somewhat extensive, but they have been inoperative for 
several years, They contain a puddling i and mills for rolling 
plates and angles. Their situation is considered favourable compared 
with the Cleveland district for obtaining supplies of coal, but not 
so favourable as regards pig iron. It is said that a limited com- 
pany is to be formed with sufficient capital to put down a steel 
melting and rolling plant, and three or four blast furnaces. Hema- 
tite ore will be imported direct from the Bilbao district or else- 
where, and unloaded close to the works. There would be an 
excellent local market for the steel produced, and the restarting of 
the works would be a great advantage to the Wear shipbuilders. 
One of the chief disadvantages of the site, as formerly experi- 
enced, was a deficiency of house accommodation for workmen in 
the immediate neighbourhood, but: this deficiency could, no doubt, 
easily be remedied. " 

Tue RrppLE Works.—A special meeting of the Preston Town 
Council was held on the 8th inst., to receive the report of Mr. 
Abernethy, M.I.C.E., of London, the eminent engineer, called in 
to report independently upon the scheme for the development of 
the Ribble. Mr. Abernethy says he has caused a survey to be 
made of considerable extent to the estuary seaward of Lytham, 
together with careful tidal and other observations. He has per- 
sonally visited and inspected the Ribble and its estuary at various 
conditions of the tide. He says he regards the extension of the 
dock from 30 to 40 acres as unnecessary. He approves the addi- 
tional depth of 2ft. 6in. over the dock sill, but considers that by 
widening the dock the outer basin might have been dispensed 
with. He suggests certain alterations in the plans at a cost of 
£20,000. The estimates for the dredging up to Lytham are 
sufficient. The provision of certain equipments he considers 
might be postponed. Comparing the Ribble with the Tyne and 
the Tees, he says the latter are without the six or seven miles of 
sand beyond Lytham in the Ribble exposed to the sea, and yet 
breakwaters have had to be constructed, and these works neces- 
sitated an expenditure greatly in excess of any estimate for the 
Ribble. The present works will secure a navigable channel as far 
as Lytham, but will have no appreciable effect beyond, and the 
making of a channel here is a very difficult problem, owing to the 
The Gutt 
Channel, in the direction of which the present works extend, he 
considers impracticable, but advocates the formation of a channel 
in the North Channel, following the foreshore on the north and 
greatly protected from the sea by the salt-house bank. The cost 
of this channel will not exceed approximately the sum of £30,000, 
in addition to the cost of any dredging already estimated for, an 
the same may be completed within a period of four years, whereas 
any attempt to form a navigable channnel in the direction of the 
Gutt Channel will occupy a much longer period and involve an 
expenditure of at least double this amount, with uncertain results 
as to its future maintenance, The report was received, 
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PETROLEUM SPIRIT ENGINES. 


In our impression for the 25th ult. we described and 
illustrated one of the new Zephyr launches, constructed 
by Messrs. Yarrow and Co., of Poplar. We now publish 
a series of most interesting diagrams, which serve to 
illustrate the difference in results vbtained with the same 
expenditure of fuel according as petroleum spirit or water 
is used as the working fluid. The diagrams in question 
are taken from a very considerable number, and may be 
regarded as average cards, fairly representing what took 
place. The launch is 36ft. long by 6ft. beam, and 
is propelled by a single-cylinder engine 4jin. in diameter 
by 4in. stroke. The petroleum furnace has already been 
described, and was under such perfect control that the 
consumption of fuel per hour could be regulated with 
great precision. It must be clearly understood that the 
petroleum used for heating has nothing whatever to do 
with the spirit which it vaporises in the boiler. 

During the trials the rate of consumption was main- 
tained considerably below the maximum, as greater 
control, and consequent greater accuracy, could thereby 
be insured. On alternate days spirit and water were 
used in the evaporator, and the trials consisted of con- 
tinuous runs of three hours’ duration, over a measured 
distance, during which, at frequent intervals, indicator 
diagrams were taken, the number of revolutions and the 
speed of the launch being recorded. The two sets of 
diagrams which we give here are, as we have said, 
selected as average og wa We may further observe 
that the speeds of the launch were found to be practi- 
cally those due to the differences in powers, confirming the 
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correctness of the diagrams. It will be seen that when 
using spirit, the mean pressure in the cylinder was 
34°35 lb., the revolutions 263 per minute, and the indi- 
cated horse-power 2°588. On the other hand, when water 
was used, under precisely the same conditions of trial 
and consumption of petroleum, the mean pressure was 
15°09 lb., the revolutions 141 per minute, and the indi- 
cated horse “598. 

~ These results are flatly opposed to all that has hitherto 
been taught by writers on thermo-dynamics. We have, 
for example, received from Professor Thurston a paper in 
which he attempts to prove that it is simply impossible 
that any advantage can be derived under any circum- 
stances from the substitution of a volatile fluid for water. 
But he does not stand alone in this; all writers on 
thermo-dynamics assert that water is just as good a 
fluid to use as any other. It requires some courage 
for an engineer in the present day to doubt the state- 
ments of the savant on such a question as this, and 
it is not too much to say that writers on thermo- 
dynamics have done something to retard progress. Com- 
pound and triple expansion engines have m4 adopted in 
spite of the assertion that the efficiency of steam was 
independent of the number of cylinders through which it 
was worked; and we now find that a fluid, which is held 
in books to be no better than steam, gives in practice a 
result nearly five times as good. One of these days the 
professors will no doubt publish a theory which will 
explain the whole thing, ard prove to demonstration 
that the results obtained by Mr. Yarrow are just what 
were to be ex What this explanation may be we 
cannot pretend to say, but this need not prevent us from 








endeavouring to work out a solution of the problem for 
ourselves, 

_ The efficiency of a heat engine is measured by the quan- 
ay J of heat which it converts into work ; and, inasmuch as 
a definite relation exists between the quantity of heat in a 
fluid and its temperature, it is possible to measure the 
efficiency of an engine in terms of the loss of temperature 
which the working fluid sustains in passing through it. 
But this can only be true within certain limits and condi- 
tions, Petroleum spirit vapour,at a temperature of 275deg, 
Fah., has a pressure of 501b. on the square inch; at 
80 deg. its pressure is about 15 1b. on the square inch, or 
that of the coop mp ; if it falls, in passing through an 
engine, from 275 deg. to 150deg., we shall have a conversion 
of 125 deg. But what quantity of heat does this represent? 
We can only arrive at the quantity by dealing with the 
vapour by weight: we can say that 1 1b, of it has lost so 
many units, provided we know how many units are 
required to produce a pound of vapour. On this point 
there is much uncertainty, but it is possible that we shall 
not be far from the truth if we say that there is five 
times as much heat in a pound of steam as there is 
in a pound of petroleum vapour.! If, then, the vapour 
loses in passing through an engine 125 deg., that may 
represent an efficiency of only 725, as compared with a 
steam engine working within the same limits of tempera- 
ture. As, however, 5 1b. of petroleum vapour can be had 
for the same expenditure of fuel as 1 lb. of steam, it is 
clear that the efficiency of one vapour is as great as that 
of the other, but the application of the bare equation 
el E would give erroneous results. So far it appears 


that one fluid is as good as another, but we have now to 
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considerzanother element, which is that for equal expendi- 
ture of heat we get higher pressures with spirit vapour 
than we do with water. Heat engines may be divided 
into two classes—those in which we make the working 
fluid, as the steam engine, and those in which we find it 
ready made to our hands, as in the hot air engine. Now 
in the steam engine a large amount of work is done on 
the water which is never liberated in the engine; it 
only reappears in the condenser where it is of no use. Pre- 
cisely the same thing is true of volatile fluids; but it 
seems to be pretty clear that the loss will be less with the 
volatile fluid than with water, because a larger pro- 
portion of the whole work done in making the elastic 
fluid will be given up in the engine, and the 
engine itself will be able to give out a greater net 
power— because of the higher pressure at which it 
works—than would be the case if water were employed. 
Thus, for example, in Messrs. Yarrow’s launch a back 
pressure of 16 Ib. or 17 lb. absolute had to be overcome in 
either case, whether water or spirit was used. But the 
relation which the wasted work thus done bore to the whole 
work was very much larger when steam was used than 
when the boiler was fed with spirit. We have yet to 
consider another aspect of the question, and this is the 
relation which the volume of the vapour produced bears 
to the liquid. If we suppose that in the case of petro- 
leum spirit the sum of the sensible and latent heats is the 
same, it is probable that the volume produced will be 
in proportion to the latent heat; that is to say, the latent 
heat of petroleum spirit being one-fifth that of steam, its 





1 The weight of one litre of benzine vapour, which is bly not very 
different from petroleum spirit, at 140 Cent. or 284 Fah., is 10°718 grammes, 
that of steam bys Bas ; or the volumes will be as one of benzine 
vapour to 5°6412 of s for equal weights, according to some authorities. 
° 





volume should also be one-fifth, and this is what we find 
stated in text-books. But laboratory experiments do not 
coincide with practical results, because the pressures 
being nearly as 65 to 50 for the same temperatures, it is 
evident that the volume of spirit vaporised must be 
greater than five times the Bs stag of water vaporised 
with the same expenditure of heat. Messrs, Yarrow’s 
experiments, show that at atmospheric pressure the 
sum of latent and sensible temperatures of petroleum 
spirit appears to be only one-eighth that of water. Asa 
matter of fact, however, there is little or no detinite 
information to go on, because very few experiments have 
been made with benzine, and these with very small ranges 
of temperature. The wamber of revolutions of the engine 
and the pressure show that in the Zephyr the same furnace 
can produce avery much larger volume of spirit vapour than 
it can of water vapour. 'Tosum, up we may say that there 
is reason to believe that petroleum spirit is more efficient 
than water, because a Seer proportion of the heat 
expended in vaporising it can be turned into work; this 
result being due partly to the circumstance that for a 
given temperature the pressure is higher, and partly to 
the fact that the more volatile the fluid the less is the 
internal work which has to be done on it by the artificial 
source of heat, which internal work is wasted in raising 
the temperature of the condenser subsequently. 

There is, however, another point to be considered, and 
one of very great importance. It is that a boiler is much 
more efficient with a volatile than with a non-volatile 
liquid. The boilers or generating coils in the Zephyr 
contain about 10 square feet of heating surface. This 
should be ample to produce with steam 0°6-horse power, 
with very little waste of heat, being, indeed, at the rate 
of nearly 17 square feet per horse-power. But with 
petroleum spirit the same surface gave 2°6-horse power 
nearly, or barely 4 square feet per horse-power. If we 
suppose that there was absolutely no economy in fuel, 
the gain to be had from the reductions in weight ani 
size of boiler thus rendered possible would, under 
certain conditions, be almost incalculable. It would, 
for example, become practicable to drive very small 
boats for torpedo purposes at speeds which have 
never been reached before; and on a large scale it 
would reduce the weight to be carried in steamships 
enormously. But all this is in the future. We have 
present with us the fact that Mr. Yarrow has succeeded 
in obtaining in practice with a volatile fluid results which 
cannot be appruached with water; and this in spite of 
urgent assertions of theory that any attempt to substi- 
tute a volatile fluid for water must end in failure. It 
remains to be seen how these results are to be explained. 
Our own view is that the gain is partly due, as we have 
said, to the circumstance that a greater quantity of heat 
can be converted into useful work when petroleum spirit is 
used than when water is employed, for the reasons we have 
endeavoured to set forth; and secondly, because the 
boiler is much more efficient, in the sense that less 
heat is wasted up the chimney with the spirit than with 
water. But further and careful experiments are needed 
to assign proper values to each. 








ATTACHMENT FOR TURNING CROSS-HEAD 
PINS. 


AN attachment for turning crosshead pins, which can be applied 
to any lathe of ordinary make, is the invention of B, J. Coats», and 
is made by the Bay State Ironworks, Erie, Pa. The illustration 
given below shows the essential features of the device. A tight 
pinion is securely fastened on one end of a sleeve, inside of which a 
thread is cut so that the sleeve can be secured on a lathe spindle. 
Upon the sleeve of this tight pinion there rotates a loose pinion to 





which a chuck is adjustably secured, A large gear wheel inter- 
meshes with the tight pinion and operates a rack pinion which 
intermeshes with the loose pinion and rotates the loose pinion and 
attached chuck back and forth. In use the crosshead is centred 
on weeps beg centres and secured in the chuck of the attach- 
ment, so that they rotate forward and back together as operated 
by the large gear wheel and the rack rod. An ordinary lathe 
cutting tool is used, mounted as usual in the lathe tool post and 
operated by the lathe feed. At every forward movement of the 
crosshead the tool cuts about five-eighths around the pin. When 
one side of the pin is turned, the crosshead is reversed in the 
lathe and the opposite side of the pin is turned and completed. 
This device can be attached to a lathe without removing the back 
gear, and consequently any desired speed can be used. It isclaimed 
by the manufacturers of this device that the laborious work of turn- 
ing crosshead pins can be greatly facilitated, and the cost of such 
work reduced by at least seventy-five per cent. 








JUNIOR ENGINEERING SaciETy.—The adjudication of the prize 
offered for the best paper read by the members of this Society 


during the seventh session has resulted in its being awarded to 
Mr. Francis R. Taylor for his paper on ‘‘The Illumination of 
ted by Prof W. Caw- 





Lighthouses.” The = will be p 
thorne Unwin, M. Inst. C.E., president elect, at the inaugural 
meeting of the eighth session in betober next, at which the presi- 
dential address will be delivered. 
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SCHONHEYDER’S POSITIVE WATE 


Tested to 300 lbs per square inch 
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4( ‘HON HEYDER’S PATENT POSITI VE WATER 1 The counter gear is worked by a crank, Fig. 2; whose pin entersa | 
METER. 






R METER. 


Fig. 2 













































































as shown, no small pins or screws are used in the arrangement, 


| suitable hole in the top of the valve, and is turned round through | and the wheels are embedded in vaseline. The casing is made 
| the said circular movement of the valve. The guide rollers are | of cast iron, the bolts and nuts of wrought iron or steel, the 


Tue engravings above illustrate a new meter, the invention of | placed one above the other on suitable stationary pins, guided | rollers and the central face are of vulcanite, the pistons are 
Mr. Schonheyder. They include a plan, Fig. 1, with the cover re- | both at top and bottom, and one wing of each cylinder bears | packed with leather, all other parts are of gun-metal, and the 
moved, one of the cylinders with itspiston being in section,and the | against a bottom roller, while the other wing bears against a | whole is water lubricated. 


valve partly in section, while a second cylinder is in elevation, | top roller. The ports are not parallel to the centre line of their | 
and the third cylinder is omitted, so as to show the piston and pe: sre but are placed at a slight angle, so as to compel the | 
its tail-rod more clearly. The engravings also 
show a side view of one of the cylinder wings 
with the facing piece for bearing against the 
roller, and acomplete section, Fig. 2, of themeter. 

The meter consists of a casing which is in 
halves, tightly fitted together by bolts and 
nuts and a suitable packing ring. Within the 
casing: are three cylinders, each capable of 
sliding to and fro against roller guides in a line 
transverse to its axis. Each cylinder, which is 
open in front, is fitted with a piston with cupped 
leather packing and a tail-rod guide, and all 
the three pistons are formed in one, with a 
central valve having passages communicating 
with one side of the pistons, and therefore with 
the cylinders, and it is free to slide longitudi- 
nally and transversely on a facing in the 
centre of the casing. Through this facing 
there are four ports or passages, one in the 
centre—triangular—acting as an eduction port, 
and three—oblong—acting as induction ports 
and arranged around it. Each of the before- 
mentioned passages in the valve has a port passing 
through the facing of the valve, and so propor- 
tioned as to size and position that by the to- 
and-fro and side movement of the valve over 
the facing each port is alternately in commu- 
nication with the induction and eduction ports 
in the facing, and the respective cylinders will 





therefore also be in alternate connection to 
induction and eduction. Water being admitted 
under pressure to the casing after passing through a non-return 
valve, Fig. 4, and being free to pass away from the eduction port 
to theoutlet passage, the three pistons will be caused to pass alter- 
nately in and out of their cylinders, while these reciprocate 


Fig, 5.—PLAN WITH COVER REMOVED, 


roller-path to “ cling” to the roller even at low speed; in other 
words, so as to make the machine always endeavour to take 
slightly longer strokes than it ought to do, the central roller 
in the “roller-path” restricting this tendency. The cylinders 





laterally. The path of the valve—with its attached pistons— | are prevented ftom twisting round on their pistons by suitable 
is approximately circular, and the stroke is limited by a roller | guides under the edges of the wings; but there is a slight 
depending from the cover and free to revolve on a suitable stud, | clearance here, so that the valve will always bear on its face 


a ring or “roller-path”’ being formed on the upper side of the 
valve, Fig. 4. 


even after some wear has taken place, and will not be held up 
| by the cylinders. The counter gear is of simple construction, 





The stroke of the pistons is positive, being equa] to the 
difference in diameter of internal ring or roller path and the 
central roller. The meter is accurate at large 
and at small rates of delivery even to a dribble, 
and owing to the circular movement of the 
heaviest parts, viz., the piston and valve, the 
meter will work, when called upon to do so, at 
exceptionally high speeds without injury and 
with hardly any noise. Owing to the circular 
movement of the valve, its face and the face 
of the stationary seat wear each other to 
true and highly polished surfaces, hence tight- 
ness of the vital part is insured. 

The cylinders, being single-acting, will nearly 
always bear on their rollers; but at each turn 
of the centre, when both the in and outlet 
ports are closed for a short time, the cylinders 
are slightly raised from their rollers, this 
action causing them—the rollers—to be always 
“travelling,” and therefore to be continually 
presenting new wearing surfaces. The meter 
is simple in construction and simple to repair ; 
not a single bolt, screw or small pin is used 
anywhere, excepting only the cover bolts, and 
when these are removed all the working parts 
can be taken out by hand, even without discon- 
necting the meter from the service pipes. 
There is only one joint to make in the meter 
and one for the counter gear, and any leakage 
from these can at once be detected, being out- 
wards. Theheightofthemeter beingsmall, Fig. 3, 
it is well adapted for placing underground, and 
will be but little exposed to frost. No stuffing- 
box or piston-rod packing is used in the meter. For heavy 
pressures, such as 700 lb. per square inch, specially thick 
casings with extra numbers and strength of bolts are used, 
and the heavy end pressure on the spindle of counter gear, with 
consequent high friction and leakage at this part, is avoided by 
using a thick glass lens over the counter, so that the whole of 
this gear is under pressure, and therefore in equilibrium. All the 
internal parts are absolutely the same as for other meters. For 
boiler feeding, when hot water has to be measured, the vulcanite 
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is replaced with gun-metal and the leather cups with “quilted” 
cups, a kind of canvas pressed into cup shape, cut to lengths 
and sewn over, or metallic pistons are used. The meter can be 
used for measuring almost any kind of liquid, such as oil, veer, 
milk, cane juice, petroleum, &c. 

The manufacturers are Messrs. Beck and Co., of Great 
Suffolk-street, Southwark, and of 53, Queen Victoria-street, 
City, where one of the meters is exhibited working without the 
cover, so that the peculiar movement of cylinders and pistons 
and valve can be most readily seen. - 








PRIVATE BILLS IN PARLIAMENT. 


Tue Supplementary Bill which we described last week relating 
to certain alterations in the Manchester Ship Canal scheme has 
been specially favoured, and again allowed to deviate from the 
established rules of Parliamentary practice. As we previously 
explained, the Bill was so late in its appearance that it could 
only proceed by the suspension of the Standing Orders regulat- 
ing the earlier stages of such measures. Last week the Standing 
Orders Committee of the House of Commons assented to that 
course being taken, and this week the corresponding Committee 
of the House of Lords have also agreed to the suspension of the 
Orders. The Bill had already been read a first time, but to 
save unnecessary trouble and expense the promoters deemed it 
wise to ascertain the view of the Upper House, with the result 
given. So far there is no opposition to the Bill, and as it is 
supported by both the Manchester and Salford Corporations, 
and by the local boardz most concerned, its final suceess is almost 
assured. 





Lord Thurlow’s Electric Lighting Act (1882) Amendment 
Bill having been passed through the House of Lords with but 
slight alteration, has arrived at the third reading stage also in 
the Commons. The main effect of this measure is to repeal 
Clause 27 of the present Act, which provides that at the end 
of twenty-one years a local authority may compulsorily acquire 
an installation on payment of the “fair market value at the 
time of purchase,” of the lands, works, plant, &c., but without 
allowance for good will or compensation for compulsory pur- 
chase. Lord Thurlow proposed to extend the limit from 
twenty-one to forty-two years, and that the acquiring authority 
should pay not only the market value of the plant, &c., but also 
something for good-will. In deference to strong objections and 
urgent advice he abandoned the “ good-will” proposal, and other- 
wise modified the Bill so as to provide that payment should not 
be made for the works and plant simply at “old-iron” or 
“break-up” price, but for their value as a going concern, cal- 
culated upon their probable productiveness. In practically this 
form the Bill will almost certainly be sanctioned by Parliament. 

Among the few first-class schemes before Parliament this 
session was one for authorising the construction in Glasgow of 
a subway similar to that now rapidly approaching completion 
under the Thames at London Bridge, and to those which have 
been successfully adopted in the United Stater, the object being 
to increase urban accommodation for the citizens of Glasgow. 
As Mr. Bidder explained to a House of Lords’ Committee— 
Lord Auckland being chairman—it was to construct 
two tunnels under the Clyde, each 12ft. in diameter, one for the 
up and one for the down traffic. These would run side by side, 
each describing a circuit of 6} miles, and having rails of the 
ordinary kind. An endless rope would follow the whole circuit, 
except where there was @ stationary engine at and there 
the rope would pass over a drum. The coil would be con- 
stantly running at a regular pace of from ten to twelve miles an 
hour, and carriages of a lighter make than those on an ordinary 
railway would be used, with an arrangement which, so far from. 
being new, had been adopted on the old Blackwall Railway 
fifty years ago. By this method the carriage, with a sort of| 
gripper underneath, gradually took a squeeze of the rope, 
and as it did so the rope set the carriage in motion. 
For stopping, the squeeze had nly to be released .by 
the driver. It was Claimed for this system that it 
afforded complete control over the train, and avoided not only 
smoke, steam, or sulphur, but also all jarring of the carriages. 
the proposed line would connect the business centres of both 
sides of the Clyde, and the cost was estimated at £677,000. To 
a great extent, however, the line would follow the public 
thoroughfares, but compensation would be given where neces- 
sary. It was intended to have sixteen stations, about 600 yards 
apart, and the powers for making openings in the street, or 
ventilators, were strictly limited. To the project thus briefly 
outlined strong opposition was presented by the Glasgow Corpora- 
tion, the Glasgow Tramway and Omnibus Company, the Cale- 
donian Railway Company,the South Western Railway Company, 
the Clyde Navigation Trustees, the London and Glasgow Engi- 
neering and Shipbuilding Company, and others. 

In supportof the scheme Mr. A. Simpson, of Messrs. Simpsonand 
Wilson, engineers for the promoters, referring to several of the 
petitions, explained that he had carefully considered the question 
of the navigation of the Clyde, and he had inserted in the Bill 
a provision that there should be a depth below low-water mark 
of at least 40ft. in the centre of the river, and 35ft. for a dis- 
tance of 240ft. on either side from the centre. The present 
depth of the river was 20ft. over an area of 200ft. at low water. 
Their arrangement would allow the river being deepened to the 
extent of 30ft. at low, and leave a space of 11ft. 6in. between the 
bottom of the river and the top of the subways at the centre of 
the river, There would be no difficulty in getting a depth of 
35ft., or even more, at low water in the centre of the river. He 
had sought to meet the wishes of the Clyde trustees in every 
way, and was still willing to discuss the matter with them and 
endeavour to overcome their objections to the scheme. The 
depth he provided was ample to meet any practical deepening of 
the river which might be anticipated. There was no difficulty 
with to the crossing of the river at Jamaica Bridge. There 
they provided that the subways should be at least 20ft. below low- 
water mark. Thesubways passed through thecorner of the yard of 
the London and Glasgow Engineering and Shipbuilding Com- 
pany at a depth of fully 35ft. under the launching ways. The 
surface of the yard would not be broken, and at this point the 
subways would be particularly strong. There would be an 
outer skin of iron, then a belt of concrete, and afterwards an 
inner skin of iron. The subways, moreover, would be sur- 
rounded by sand, which was extremely dense and very suitable 
as asupport. There was no better foundation than sand so long 
as it was kept from shifting. They had given the same engi- 
neering clauses to the Caledonian Railway as to the North 
British and Glasgow and South-Western Railways. There 
would be no difficulty in constructing the subways so as not to 
interfere with the line of the proposed Central Railway at St. 
Enoch’s station, then before Parliament. If it were wished 
they would deviate their subways so as to cross over the rail- 
way, and only ask’ the promoters of the railway to lower their 
rails to the extent of 6in. Should they insist on the Parlia- 





mentary lines, the subways would be made without touching 


the railway at all. Being cross-examined by Mr. Littler, for 
the Central Railway promoters, and by Mr. Balfour-Browne, 
Mr. Pembroke Stephens, and other counsel opposing, Mr. 
Simpson stated that the present intention of the promoters 
was not to have duplicate engines, though, if it became neces- 
sary, they would do so. Stationary engines of the pro 
kind were not liable to break down, and were known to have 
worked in collieries for many years’ without accident. The 
cost of each engine would be about £3000. If the driver 
applied the gripper to the rope too suddenly there would occur 
a shock to the passengers; but that did not happen in practice, 
and as the block system would be complete, collision in the 
tunnels would be impossible. This form of haulage was the 
cheapest known. The weight of one of these trains with its two 
carriages filled would be about twenty tons. As to the Clyde 
Trustees, if they were not satisfied with the depths of the sub- 
ways, the gradient, without being altered, could be commenced 
sooner. With regard to the Tramway Company, he did not 

to introduce into Glasgow any traffic not now existing, 
and although the company might at first suffer, the subways 
would secure traffic which the Tramway Company did not now 
possess or accommodate. He denied that the scheme would 
interfere with the river frontage of the London and Glasgow 
Engineering Company. The tunnel would pass immedi- 
ately under one of that company’s slips, but there was no 
reason why a dock should not be built on that ground, and he 
could so arrange that the subway would not interfere with the 
construction of a dock there. Mr. Edward Pritchard, C.E., of 
London and Birmingham, speaking on the strength of experience 
with the Birmingham Cable Tramway, supported the scheme, as 
did also Mr. C, E. Findlay, C.E., who has had similar experience 
in Chicago, 

Sir Frederick Bramwell, C.E., stated that he had made him- 
self acquainted with this scheme, and he saw no reason why in 
its execution there should be injurious disturbances of the 
surface of the ground or of the structures on the line of route. 
The city of Glasgow was cut into two portions by the Clyde, 
and these subways would do away with the severance, and 
afford a clearly commodious and comparatively rapid mode of 
transit. This scheme, he considered, would be a boon to 
Glasgow. The plans gave very ready means of access to the 
stations by means of staircases or lifts. The success of the 
hydraulic lifts in the Mersey tunnel had set aside all doubt as 
to their practicability. In this case the lifts would be simpler 
and smaller than at the Mersey. The shape of the Glasgow 
subways lent itself very conveniently to cable traction. On the 
old Blackwall Railway the cable was used for about eight years 
with great success. From experiments he conducted he found 
that they could bring up a train travelling at eleven miles an 
hour in three seconds and two-thirds, or, in other words, about 
29ft. Im 1885, the Corporation of Birmingham consulted 
him as to rope haulage, and he reported in its favour, although 
the proposed system at one place had practically a right angle 
and at another a very steep hill. It was much easier to work 
this system of rope haulage in a subway than on the surface of 
the streets. At Highgate some difficulty was experienced 
through the narrowness of the streets causing the convergence of 
the lines, but this difficulty was overcome by ingenious mechani- 
cal contrivances. The driver of an ordinary locomotive could 
jerk his train quite as readily as the driver of a cable tramway. 
The arrangements for ventilation and lighting in this scheme 
he considered extremely satisfactory. Gradients of 1 im 15 
could easily be negotiated. Inclines such as were here 
practically no difference on the strain cn the engine, because the 
one set of carriages balanced the others in crossing the river. 
Sir Alex. Rendel, C.E., also gave evidence for the promoters, 
stating that he had investigated the matter on the spot,and had 
found in the undertaking no difficulties that could not be 
overcome readily. 

Mr. Littler, on behalf of the Clyde trustees, denounced the 
scheme as calculated to injure the navigation of that river 
which the trustees were bound to maintain, and as setting up 
a dangerous principle. Mr. John Ure, an ex-Lord Provost of 
Glasgow, and now deputy-chairmen of the Clyde Trust, gave 
evidence against the scheme, pointing out that owing to the 
deepening of the river the trustees were obliged from time to 
time to sink their quay walls, and this project would inter- 
fere with the necessary operation. Mr. Thomas Henderson, 
sen.—of Messrs. Henderson Brothers, owners of the Anchor 
Line of steamships—chairman of the Clyde Lighthouses Trust 
and the Glasgow Marine Board, Mr. Nathaniel Dunlop, of 
the well-known steamship firm, Messrs. J. and A. Allan, 
and other witnesses, also spoke strongly against the scheme 
in the interests of the navigation, especially as the Clyde 
required widening and the line of the subways was under 
the narrowest part of the river. Mr. James Abernethy, C.E., 
stated that he was opposed to having subways under navigable 
rivers, and he thought this scheme ought not to be sanctioned. 
Mr. Giles, C.E., MP. urged the importance of deepening the 
Clyde if Glasgow was to maintain her position, and having 
surveyed the two places where the subways crossed, he a 
that the trustees were absolutely obli to oppose the Bill. 
Among the other witnesses for the were Mr. David 
Rankine, C.E., of Glasgow, Mr. Wm. Crouch, C.E., of the same 
city, Mr. Joseph Tomlinson, C.E., of London, and Mr. Findlay, 

eral manager of the London and North-Western Railway. 

The Committee in the end threw out. the bill, declaring the 
preamble not proved. 

On the other hand, an important Bill introduced by the North 
British Railway Company was passed by this Committee. The 
principal object of the Bill was to repeal a section of the Act of 
1885, which required the Company to remove certain débris 
of the old Tay Bridge from the bed of the river. This proposal 
the city of Perth opposed. Mr. Pope, Q.C., explained that the 
oy in question were five piers to the east of and adjacent to 

four spans of the new viaduct. They asked to be relieved of 
the obligation to remove these piers. The Board of Trade 
officials, in their report which they made on the Tay Bridge 
before they allowed it to be opened, pointed out their appre- 
hensions if the piers were that a vessel might run foul 
of the cylinders of the new structure, and materially interfere 
with and the stability of the new bridge. The question 
was, whether the inconvenience was sufficient to prevent the 
opinion of the officers of the Board of Trade from prevailing in 
order to maintain the stability of the bridge. 

Major-General Hutchinson, one of the Board of Trade In- 
spectors, informed the Committee that he and Colonel Rich 
—another of the inspect idered that the only damage 
the bridge might be subject to was that which would arise from 
the bows of a large shipstriking the piers. They were informed 
that no large ships navigated this part of the Tay. Neverthe- 
less, Colonel Rich said he thought it very desirable that the 
piers of the old viaduct, a short distance east of the piers, should 
remain as a saf against such an accident and against the 
danger of the cylinders and pillars which sustained the struc- 
ture being struck by a ship which might break loose from its 
anchorage in the river. 








After comparatively little other evidence the Committee 
sanctioned the Bill, but required that the piers should be built 
up above the high-water mark, and should be properly lighted, 








THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS AND DRAUGHTSMEN. 


THE usual monthly meeting of this Association was held on 
Saturday, the 2nd inst., at 7.30 p.m., in the K. room of the 
Cannon-street Hotel, the president, Mr. Wm. Powrie, being in the 
chair, and the vice-president, M. W. P. Heath, in the deputy 








chair. There was a large attendance of members, and after the 
usual tine business, Mr. § 1 L. Bickerton, general man- 
ager to Mr. John Esson, of Fetter-lane, was elected an ordinary 


member, and Mr. Jeremiah Head, C.E., an honorary member of 
the Association. 

A paper was then read by Mr. T. B. Lightfoot, C.E., on “The 
Cold Storage of Meat and other Perishable Matters,” which was 
illustrated by numerous diagrams and a working model of a cold 
air refrigerator. 

Mr. Lightfoot stated that it has long been l:nown that the decom- 

ition of certain organic matters can be retarded for an almost 
indefinite period by exposure to a comparatively dry atmosphere 
at a temperature more or less below 35 deg. Fah., and there 
are well-authenticated cases of animals havin n found in good 
preservation embedded in snow or ice, where by cold alone destruc- 
tion must have been prevented for many hundreds of years ; and 
notwithstanding this knowledge, the want of a simple and effi- 
cient means of refrigeration prevented the carrying out of any 
preservative system by means of cold, and it was not until the 
introduction of refrigerating machinery about the year 1877, that 
cold storage was applied on a practical scale for the preservation of 
meat and other perishable organic matters. He then proceeded to 
discuss, first, the —— question of preservation by cold; and 
secondly, the actual apparatus and plant employed ; and in dealing 
with the first branch of the subject stated that, so far as foods are 
concerned, in order not to depreciate their marketable value, it is 
necessary to retain at least the following qualities :—(a) Natural 
colour and odour ; () natural appearance and taste ; (c) freedom 
from chemical or other change of structure or composition. He 
described at length the process of decomposition, and insisted on 
the importance of freezing flesh meat before coagulation of the 
blood had occurred. When the system of preservation by freezing 
was first brought forward it was contended thatif flesh was actually 
frozen, and its juices converted into ice, the tissue would be 
destroyed by the bursting of the cells, from the same expansion 
which occurs in the change of state from the liquid to the solid 
form. Fortunately, however, it is found that this action occurs to 
a very slight extent. 

The meat cells being elastic, yield, and a microscopic examina- 
tien of flesh which has been frozen for months fails to detect 
degeneration or change of any kind, either in the muscular tissue, 
or in the fat cells, all of which are perfectly normal. As a fact, 
the freezing process, if properly carried out, has no deleterious 
effect upon meat, and it is not too much to ye 4 that even as 
regards this special branch of the food question alone, the intro- 
duction of refrigerating machinery has been of immense advantage 
to all classes in this country, the Custom-house reports for 1847 
showing that no less than 68,737 tons of beef and mutton were 
imported by this means. 

e foregoing, remarks with reference to meat are almost 
equally applicable to other perishable foods. Fish, milk, fruit, 
vegetables, poultry, may all be preserved in a wholesome condition 
by means of colddry air. Fruit and vegetables, however, must not 
be frozen, for if the juices are converted into ice, the walls cf the 
cells are broken and tissues destroyed. This result is due to the 
fact that the material of the cell walls in fruit and vegetables is 
harder and less yielding than those of animal tissue. It is this 
hardness of the ce!] walis which renders fruit and vegetables as a 
rule much less digestible than meat, unless cooked, in which case 
the cells are burst and the juices set free by the action of heat. 
Mr. htfoot then described several processes by which a cold 
a ere could be produced and sustained, classing these under 
three : (1) apparatus in which heat is abstracted by the rapid 
liquefaction of a solid ; (2) machinery and apparatus in which heat 
is absorbed by the evaporation of a more or less volatile liquid ; 
(3) machinery in which a gas is compressed, partially cooled while 
under compression, and further cooled by subsequent expansion in 
the performance of work, the cooled gas being afterwards used for 
abstracting heat. 

The first two processes, although still in use to a considerable 
extent, are being ong | superseded by the third, which may be 
said to be, at present, the best practical method of producing a 
cold atmosphere, and is the system in use on most, if notall of the 
steamers employed in the frozen meat trade, and in many of the 
large refrigerating departments connected with our markets. The 
intrinsic energy of a permanent gas, or its capacity for performing 
work, depends entirely upon its temperature, Increase of pressure 
imparts no additional energy, but merely places the gas in such a 
condition relatively to some other pressure as to enable advantage 
to be taken of its intrinsic energy by expansion. Thus a pound of 
air at ordinary atmospheric pressure has the same intrinsic energy 
as a pound of air at 50 1b., or any other pressure above the atmo- 
sphere, so long as their temperatures are the same; but in the 
former case no part of the energy can be made use of by expansion 
without the removal of, at least, a part of the equal and opposite 
resist of the at here; while in the latter case expansion 
can take place freely until the pressure is reduced to that of the 
atmosphere. As mechanical work and heat are mutually con- 
vertible, it is obvious that, if during expansion a gas is caused to 
perform work on a piston, its supply of heat must be drawn on to an 
extent measured by the thermal equivalent of the work done, pro- 
vided no extraneous source of heat exists from which the deficiency 
can be made good; and the gas after expansion will be colder than 
it was before expansion. 

He explained the principles and construction of the ordinary 
cold-air refrigerating machines, and showed that some of the difti- 
culties which had been anticipated in connection with the forma- 
tion of ice have been found in practice to be of no consequence ; 
and that the condensation of the vapour and deposition of the 
moisture in the ordinary cooling process after compression, which 
is common to every cold air machine, are amply sufficient to pre- 
vent any serious deposition of ice about the valves or in the air 
passages, provided, firstly, that these valves and ges are well 
designed and proportioned ; and, secondly, that proper means are 

lopted for obtaining in the coolers the deposition of the condensed 
vapour, which would otherwise pass with the air into the expansion 
ey inder in the form of a fog, and become converted into ice, In 
the latest machines, therefore, all special drying apparatus has 
been dispensed with, the air being simply compressed, passed 
through a surface cooler, and expanded back to atmospheric pres- 
sure. The compressed air passes through one cooler and returns 
through the second, being cooled to within some 5 deg. or 6 deg. of 
the initial temperature of the cooling water, which circulates in a 
direction opposite to that of the air; the or of water re- 
quired being at the rate of from 30 to 40 gallons per 1000 cubic 
feet of cold air discharged at atmospheric pressure. 

From the coolers the air passes to the expansion ps hicaryy and 
after performing work upon the price and returning about 60 per 
cent. of the power expended in its compression, it is exhausted at 
a temperature of from 70 deg. to 90 deg. below zero Fahrenheit. 
With to the power expended in cooling air on this system, 
he stated that in the best machines of large size now made a weight 
of 1000 lb. of air per hour could be reduced from 60 deg. above to 
80 deg. below zero, with cooling water at 60 “~~ Fah., with the 
expenditure of about 18 indicated horse-power. This is equal to 
an abstraction of 916 units per lb, of coal with an engine using 
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2\b. of coal per indicated horse-power per hour, Mr. Lightfoot 


then described various methods employed for cooling rooms, the 
simplest of which is the cold air system, by which the air after 
being cooled in the refrigerating machine is admitted into the room, 
directed by means of ducts placed placed near the ceiling, suitable 
outlets controlled by slides being provided for the exits of the air; 
but whatever system of cooling may be adopted, it is requisite in 
all cases to carefully insulate the storage room with material as 
impervious to heat, as icable. The usual plan is to have an 
outer and inner layer of tongued and grooved boards lin, to l}in. 
in thickness, with the space between filled in with charcoal, this 
space varying from bin, to 9in., according to the situation of the 
rooms and the temperature to be maintained. A little extra care 
and expense bestowed on the insulation of the chamber are soon 
repaid, for when the-contents are once reduced to the required 
temperature, the refrigerating apparatus has nothing further to do 
except to abstract the heat passing through the walls, so that the 
more perfect the insulation the greater will be the saving in fuel, 
in wear and tear of machinery, and in attendance. 

After a few remarks from several members a cordial vote of 
thanks was passed to Mr. Lightfoot for his interesting and instruc- 
tive paper, and the meeting closed. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’Change in Birmingham this—Thursday—afternoon, and at 

Wolverhampton yesterday, there was a better feeling, induced by 

the more satisfactory reports from Glasgow and Middlesbrough. 

Although the direct association between the northern centres and 

the Staffordshire exchanges is not conspicuous, yet this market is 

Pi pew to respond to any important change in the fortunes of 

Scotland and Cleveland. The best department of the market this 

week is the raw iron branch. Prices continue to strengthen. The 

larger demand which is finding expression is supporting sellers’ 
hands in their determination not to accept forward contracts of big 
tonnage except at advanced prices. 

For some special ——- of imported pigs, quotations have 
advanced within the last few weeks 2s. per ton. Every class of 
importer pis is dearer. Northamptons are quoted this week 37s. 
to 37s. 6d. at stations, and for one or two special brands 38s. 
Derbyshires were quoted 38s, to 38s. 6d., and occasionally 39s. per 
ton. Hematites are steady at 54s, for best West Coast forge sorts. 
Local pigs are 50s. for hot blast all mines, 38s, to 45s. for part 
mines, and 30s, for cinder sorts, ; 

The constant increase of production in the sheet iron trade, and 
the absence of union amongst makers, prevent the obtaining of 
remunerative prices for all but special qualities. This was the 
position earnestly discussed this afternoon, though the firmer 
prices for pigs encourage the expectation that sheet rates also will 
go up, and indeed this must certainly be the case. The 
galvanisers remain the chief buyers. Next in order of import- 
ance in this category come the iron plate workers and stampers. 

Singles for galvanising remain on the average of £6 easy per 
ton, while doubles are £6 2s, 6d. to £6 5s., and lattens £1 addi- 
tional ; working-up sheets are also £6 2s. 6d.; sheets of 24 g. for 
trunk making are £8 5s,; and 27 g., £9 5s.; steel sheets for 
stamping purposes, cold rolled and close annealed, of 24g. and 
27 g., are £10 perton. Galvanised corrugated sheets are abundant 
at £10 and upwards, delivered Liverpool, for 24 g. 

Tin-plate trade shows but little or no improvement, and the mills 
eo arly employed. The competition of steel and of North of 
England made plates shows no abatement. Ordinary working-up 
plates are quoted £6 to £6 10s, and upwards; and boiler qualities, 
£7 to £9, and on to £10. Working-up plates from the North of 
England can be had here at £5 15s, to £5 17s. 6d. per ton. 

Bars are unchanged at £7 for best and £5 for common sorts. 
Some good American lines for baling hoops have been placed in this 
district, the best going to the Bromford Iron Company, West 
Bromwich, while Admiralty and other Government orders for bars 
and the like are being distributed among other local manufacturers. 
Mr. Enoch Gillings, of the Ellingshall and Bradley Ironworks, 
Bilston, has secured a good share of the orders for bars. 

The Factory Ironworks, Tipton, have been restarted for the 
rolling of sheets and bars. 

» The improved call for wire rods is maintained, and the leading 

firms are doing better than for some time past. Rolled steel rods, 

Nos. 5 and 6, are £6 5s. f.0.b., Liverpool, and iron ditto, £5 10s. to 

£5 12s, 6d. The Shropshire firms are the chief producers of these 


goods, 

In telegraph wire the Shropshire Iron and Wire Company are 
doing a large trade at date on home and foreign account. The 
company has recently gcene to great expense in the putting down 
of complete machine plant and appliances for this branch of trade, 
and they are well satisfied with the result. They have a lot of 
home rail contracts now on the books, and South America, Cuba, 
and other foreign countries are buying well. Indeed, their make 
is filled up for some distance ahead. Wire ropes and hawsers the 
company are also manufacturing with much success. 

Machinists, even more than ironmasters, have cause to rejoice at 
the character of the Board of Trade returns for May. ere is 
an increase of 32°2 per cent. in the value of machinery and mill work 
compared with May last year, which is spread over nearly all our 
principal foreign and continental markets, but is onedale note- 
worthy as regards steam engines in the case of Italy. 

The total quantity of iron and steel exported last month was 
388,403 tons, a decrease of 5021 tons, as compared with May of 
last year, and the value was £2,466,959, an increase of £148,497. 
The value du the five months of the year was £10,744,434, an 
increase of £1,082, 292, Bar and angle iron shows an increase of 
amr peat tons in quantity, and of 4 per cent. in value, for the 
mon’ 

_The whole of the figures which affect the local industries are 
given in the subjoined table :— 


Month of May. Five Months. 
Iron. 1887. 1888, 1887. 1888. 

i £ £ £ J 
Pig and puddled .. ., 280,721 .. 250,458 .. 1,988,433 .. 855,613 
Ber, an le, &c. .. .. 185,677 .. 147,970 .. 549,002 .. 695,146 
rend iron.. .. .. 490,010 .. 448,758 .. 1,555,176 .. 1,996,481 

WGL 20) Go cs es 51,805 .. 89,152 .. 563 .. 346, 
Telegraphic wire .. .. 10,447 .. 67,905 .. 169,942 .. 182,994 
Castand wrought.. .. 827,661 .. 409,022 .. 1,669,726 .. 1,965,466 
oy sheets, &c. .. 239,721 .. 872,415 .. 1,229,896 .. 1,661,413 
Oldiron .. .. .. .. 64,856 .. 24,186 .. 891,140 .. 144,289 
Steel unwrought .. .. 176,147 .. 166,592 .. 905,567 .. 596,468 
Machinery .. .. .. 674,852 .. 811,308 .. 3,050,684 .. 3,576,655 
Steamengines .. .. 224,113 376,868 ., 1,150,570 .. 1,388,605 


Further valuable orders for electric lighting machinery have 
come into the district this week. The Elwell-Parker C 


request for carriage ironwork, For railway carriage fittings busi- 
ness is very fair. 

The iron hurdle and wire feneing manufacturers are doing a 
moderate trade, though they have to struggle against a severe 
German competition. Home agriculturists are viding the 


pro 
galvanising firms with some large lines for rick and shedding roofing | f 


work, 
Birmingham ironfounders generally report business quiet, more 
a, in heavy castings; but some of the foundries are fairly 
y upon railway and rhe eRe work of the lighter kinds. At 
several heavy foundries in the outlying districts there is some new 
work upon mill and forge castings, pipes, and columns, 

More work will fall to Birmingham as the result of the decision 
of the Government to manufacture the new zine rifle; but it 
is unlikely to prove in quantity sufficient to satisfy the views and 
expectations of the Birmingham gun makers. The deputation 
appointed at last week’s public meeting to wait upon the Secretary 
for War was received by Mr. Stanhope on Monday. Powerful 
reasons were advanced in favour of the continuance of the Spark- 
brook factory as a Government concern for the making as well as 
the repairing of rifles, but Mr. Stanhope, however, announced that 
the Government had arrived at the decision that it would be best 
to manufacture the new rifle at one Government establishment. 

Vaheneny there is too much reason to fear that, excepting the 
Birmingham Small Arms Company, there are no firms in Birming- 
ham in a position to make complete small arms such as are required 
by Government ; sections of arms can be turned out in Birmingham 
to any extent, and so the Sparkbrook Factory could be made to 

roduce the new gun in very great numbers with striking rapidity. 

e Birmingham people are not disposed to leave the matter where 
it at presents stands. Mr. Chamberlain will move for a return 
showing the precise cost to the country of the Royal Small Arms 
Factory at Enfield, and there is expectation that the Royal Com- 
mission, under the chairmanship of Lord Randolph Churchill, A pe 
economy in the administration of Government departments, will be 
moved to issue summonses to the superintendents and heads of 
departments at Enfield and Sparkbrook. Such evidence will, Bir- 


mingham gunmakers believe, establish beyond controversy that 
the Bparktbrook Factory is a much more economical establi*hment 
than Enfield, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 

Manchester.—During the past week a rather stronger tone has 
come over the iron market in sympathy with the slight upward 
movement which has taken place in warrants, but there is no really 
appreciable improvement in the actual condition of trade. 

he demand al) through continues without animation, and 
there is an absence of buying of any weight, as is to be ex- 

ted in Manchester. ere are perhaps fewer of the very 
ow quotations for pig iron in the market, and makers are 
showing rather more firmness in adhering to their list rates; but 
there is no life in business to give any feeling of confidence, and 
consumers as a rule do not care about more than covering their 
requirements from hand to mouth. Hematites, apart from 
occasional small sales, still meet with little or no inquiry. Manu- 
factured iron, with the exception of one or two special depart- 
ments, also continues only very slow, with merchants still beating 
down prices. 

The Manchester iron market on Tuesday was moderately well 
attended, but there is still only an unsatisfactory business doing 
generally. Vor ig iron prices were perhaps a little firmer, but 
there is no material change so far as makers’ rates are concerned, 
and there is very little doing except in the lowest-priced district 
brands, from which it would appear that any kind of iron is 

ood enough for Manchester, which is, however, not the case. 

neashire makers remain in much the same position as last 
reported. At their nominal quoted rates of 39s. 6d. to 40s., 
less 24 per cent., for forge and foundry, delivered equal to Man- 
chester, they remain quite out of the market, and the same may be 
said with regard to Derbyshire iron, makers of which still quote 
nominally about 41s. 6d., less 24 per cent., delivered here. In 
Lincolnshire, however, there have been moderate transactions, and 
makers are less inclined to accept the low figures at which business 
has recently been done. For delivery equal to Manchester, they 
are holding to 36s. as the minimum for forge, and it is only in 
exceptional cases where anything under 37s., less 2} per cent., is 
being taken for foundry qualities, delivered here. Middlesbrough 
iron is firm at fully recent quoted rates, and good foundry qualities 
are not obtainable from ers at under 40s. to 40s. 4d. net cash, 
delivered equal to Manchester, although there are g.m.b,’s still 
offering below these figures, Scotch makers are also firmer at 
their list prices, but there is very little doing either in North 
Country or Scotch irons offering here. 

For hematites there has been some little ap a which has re- 
sulted in occasional small sales on the basis of about 51s., less 24 

r cent., for No. 3 foundry, delivered in the district. There is, 

owever, no business of any weight coming forward at this figure, 
and +? sumed of demand of any importance is still generally 
reported. 

A moderate business is being done in steel boiler-plates, and 
makers, in some cases, are rather better off for orders than they 
were, but prices continue weak. Makers’ quotations average 
£7 10s. to £7 12s, 6d. for delivery in the Manchester district, but 
even at these figures there is a good deal of underseliing by mer- 
chants, and sales through second hands are reported £7 7s. 6d. per 
ton delivered in this district. 

In the finished iron trade a fair amount of business is reported in 
cotton tie hoops and in plates, with, if anything, rather more 
doing in sheets, but in other departments there is a continued 
want of activity and a downward tendency in prices. For bar iron 
makers are not quoting below £4 17s. 6d. per ton for delivery in 
this district, but merchants are ready sellers at 1s, 3d. under this 
figure, and in ordinary hoops, although £5 5s, remains the minimum 
quoted price, orders are being taken at £5 3s. 9d. For cotton tie 
hoops as low as £6 per ton has been taken on shipping orders for 
delivery at Liverpool, but £6 5s. is more nearly an average quo- 
tation. For sheets, £6 7s. 6d. to £6 10s. is quoted, and East Coast 
plates have been sold at £5 6s. 8d. to £5 7s. 6d. per ton delivered 
in the Manchester district. 

The reports received both from the leading engineering firms in 
the district, and sources representing the men, show a continued 
improvement in the engineering branches of industry, which if not 
of a very decided character, nevertheless shows gradual progress 
in a more hopeful direction. Stationary engine builders and 
machinists are mostly well supplied with orders, boilermakers are 
also kept pretty fully employed, and most of the principal machine 

makers have sufficient orders on their books to keep their 
works fairly going. Any actual pressure of activity is, however, 
still confined to a few special departments, and so far as the prices 
at which work has to be taken are concerned there is not as yet 








Wolverhampton has booked extensive contracts for dynamos and 
accompanying electrical appliances for electric lighting at Brighton 
and in South ica. e@ important contract which has been 
on the carpet for some time for the town of Bradford has, as 
regards the dynamos and cables, gone to Messrs. Siemens, The 
prospects of this industry were never as excellent as now. 

_An inquiry is just now in the market from the India-office for 
og varied span, going up to 60ft., for the Indian State 

The machinery and engineering industries of Birmingham—or, 
at least, such of them as are — adversely affected = the high 
price of ape -ep tolerably busy at date, Agricultural and 
mining appliances are being largely exported, and there is mode- 
rate home demand. Prices are, however, very low. Implement 
and cultivating tool makers are doing a good and extending busi- 
ness with the p mer Republic, Brazil, and neighbouring South 
American markets; and on this same account there is a satisfactory 





any app le upward movement in this respect, although here 
and there firms are showing less inclination to entertain the exces- 
sively low cutting prices which have been ruling for so long past. 
Messrs. De Bergue and Co., of Manchester, who recently success- 
fully introduced into this country the American system of pneu- 
matic rivetting, have brought out another useful tool worked by 
Pee rem air in the shape of a portable pneumatic drillin 
ne. They have just delivered one of these new tools, which 
has a 6ft. gap, and is capable of drilling 2in. holes through steel 
plates ina very efficient manner. The frame, which is of steel, 
is of a horseshoe shape, and being suspended from its centre of 
vity in the same way as the rivetters, will turn over and drill 
oles at any angle. eighing only a little over 6 cwt., this handy 
tool is really a portable radial drilling machine, which can be sus- 
pended by any Tight vee Gethin will drill holes in positions inacces- 
sible to ordinary power dri machines, 
I have received a copy of the Johnstown Tribune, U.S., in which 
a long description is given of the new works of the Johnson Steel 





Street Rail Company, Moxham, U.S8., which have been largely 
supplied with plant from this district, and the superintendent of 
the rolling mills, Mr. Henbury, ee obtained from Man- 
chester. e descript‘on speaks very highly of the English plant 
supplied, and it will be interesting to quote one or two abstracts 
rom the notice, as illustrations of American opinion of English 
engineering work. ‘‘ The engines for driving the rolling mills are,” 
states the notice, ‘‘ of 4000-horse power, and were furnished by 
Galloway and Sons, of Manchester, England. The shafts are of 
solid forging, their cost being 4000dols. The total weight of 
engine is 140 tons, and the cost, delivered here, 40,000 dols. The 
Johnson people a in high terms of the condition in which the 
engine was furnished and ong to them, not a nut or a bolt had 
to be furnished here.” The building for the roll-train and engine 
is extended 150ft., and, states the notice, ‘‘traversing the whole of 
this building is a 30-ton travelling crane, made by Craven and 
Brother, of Munchester, England. It has all the modern improve- 
ments lately introduced into this make of crane, and, asin the 
case of the engine, the Johnson people speak in high terms of the 
finish and complete equipment of the crane, and the manner in 
which it was sent out to them. Even to some wood screws, neces- 
sary to complete the platform, everything was furnished. This is 
attributed to the fact that the company went only to the best 
makers, and while more was paid for the article than the same 
could have been purchased for elsewhere, it has been found a wise 
investment.” The cutting sheds, which — a small plant in 
themselves, for cutting the exact lengths cold, are also supplied 
with machinery mostly imported from England, ‘‘ where,” the 
notice adds, ‘ what is known as ‘metal carpentering’ has been 
carried to a higher state of perfection than in this country.” The 
total cost of the works has been over 500,000dols., of which 
amount the rolling mills alone in machinery and plant cost about 
350,000 dols. 

The half-yearly busi ting in ction with the Man- 
chester Association of Engineers was held on Saturday evening 
last at the Grand Hotel, Manchester. There was a large attend- 
ance of members, and the chair was occupied by the President, 
Mr. 8. Dixon. Aftera ber of new bers had been elected, 
Messrs. Hartley, Lawson, and Ecroyd were appointed members of 
the committee of mai ment, the two former gentlemen being 
re-elected; Mr. T. waa-ae appointed senior, and Mr. F. Rea 
junior auditor. The president announced that arrangements had 
been made for an excursion to the Forth Bridge. There was no 
other business. 

In the coal trade there is of course a continued quieting down 
in the demand; and although as yet there is no great pressure of 
surplus supplies upon the market, these are steadily increasing, 
man 4 most collieries are having to go on short time to prevent 

utting down into stock. The falling off is principally felt in the 

tter qualities of house fire coal, which are now moving off only 
very moderately, and prices are easier, sellers coming upon the 
market with surplus supplies having to take very low figures; for 
best coal at the pit mouth prices average 8s. to 8s. 6d., seconds 
6s. 6d. to 7s., and common house coals 5s, 9d. per ton. Steam and 
forge coals are in fair demand, but more plentiful in the market, 
and a considerable falling off is reported in the shipping trade; 
prices at the pit mouth average 5s. per ton for steam and ~—- 
coals, whilst for shipment ordinary steam coal delivered at the 
ports on the Mersey does not average more than 6s. 6d. to 6s. 9d. 
per ton, sellers who hold out for 7s. finding business virtually im- 
practicable at this figure. The best descriptions of engine fuel 
meet with a fairly active sale, and for these prices are steady, 
averaging 4s, 3d. to 4s. 9d. for burgy at the pit mouth, with best 
slack 3s. 6d. to 3s. 9d. per ton; the common sorts of slack are, 
however, still a drug, and extremely low in price, 2s, 3d. to 2s. 6d. 
per ton at the pit being about the average figures. 

Barrow.—There is a much better tone to report in the hematite 
pig iron trade this week, and prices have been advanced fully 1s. 
per ton. Mixed numbers are quoted at 43s. per ton net f.o.b., 
and ordinary forge and foundry iron at 42s, There is a satisfactory 
reduction to note in the stocks of hematite warrants held in the 
district, something like 7000 tons less being held than was the case 
amonth ago. There is also a better inquiry for hematite pig iron 
from home as well as from foreign buyers, and forward deliveries 
are likely to be very largely contracted for. Bessemer is still in 
very large consumption on the part of steel makers, and as the 
latter are not only very busily employed, but are again experiencing 
a considerable demand for rails, ship plates, angles, and other 
classes of heavy and light steel goods manufactured in this district, 
it is more than probable that a larger consumption of Bessemer pig 
iron than is now the fact will be realised. Railsof heavy sections are 
quoted this week at £3 16s. per ton net f.o.b., and lighter sections 
at £4 7s. per ton, with a brisk inquiry. Ship-plates and angles 
are in larger demand on local as well as on general account, and 
efforts are being made to bring out double the production which 
the mills are yielding at present. It is noteworthy that prices 
have somewhat advanced, ship-plates being £6 7s. and angles 
£5 17s. 6d. per ton net f.o.b. In other departments of the steel 
trade there is a very brisk tone, and makers are all round very 
busily engaged. Shipbuilders are beginning to assume more brisk- 
ness, in consequence of the placing of the order for two 5000 
steamers for the Pacific Navigation Company with the Naval Con- 
struction and Armament Company at Barrow. Other orders, alike 
of greater and of less importance than these, are confidently ex- 

ted at Barrow. An improvement is noticeable in the engineer- 
ing boilerworks and forge trades. There is now no prospect of 
the Great Eastern coming to Barrow to be broken up, as was 
expected, owing to the veto the dock authority at Barrow has put 
on, owing to the apprehensions which existed that the large vessel 
might ground in the channel and check the passage of the shipping. 
Iron ore is steadier at an increase in prices, which this week range 
from 9s. to 12s, 6d. per ton net at mines, Shipping is fairly well 
employed, 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

SoutH Yorkshire collieries, judging by the official return of the 
tonnage taken to Hull, appear to have had a somewhat dull month 
during May, the quantity sent to the chief Yorkshire pe being 
153,728 tons, against 172,728 for the corresponding month of 1887 ; 
for the five months to May 31st, 655,944 tons, against 697,472 for 
the five months of 1887. The exports from Hull for the month 
were 61,758 tons, against 80,855 for May of 1887; for the five 
months 232,838 tons, against 316,526. Denaby Main is the chief 
of the increasing collieries. From thatcolliery a tonnage of 21,432 
was sent last month, compared with 15,096 tons for May, 1887. 
Manvers Main comes next, with 8488 tons—a decrease of 3392 tons 
—and Carlton Main third, with 8280 tons—an increase of 1712, 
Messrs. John Brown and Co, sent from Aldwarke Main last month 
5536 tons, as compared with 2688 for May, 1887; on the other 
hand, they sent none from their other colliery of Carr House, 
although 736 tons were forwarded in May, 1887... Sweden and 
Norway had the largest export tonnage—21,655, against 23,404; 
Germany came next, with 12,022, against 11,486; and North 
Russia third, with 10,707, against 18,809. 

The strike of saw-grinders at Messrs. Slack, Sellars, and Co.'s, 
the Wicker, Sheffield, terminated on Friday, an amicable ar: 
ment being arrived at on the principle of “ give and take.” e 
men struck work against a proposal to increase the working hours 
from fifty to fifty-four per week. After an abortive effort to return 
on the old terms, the grinders remained “out” for a time, but 
ultimately went in on the basis of fifty-two hours per week. 
During the dispute the firm had the offer of assistance from several 
competitors, but, although very busy, they were fortunately able 
to complete the work which one immediate delivery, and their 
other conte ess went on as usual, 

A rupture of a more serious character is reported in the coal 
trade. The Hoyland Silkstone Colliery, which employs over 1000 
hands, works three seams—the Lidgett, the Thorncliffe, and the 
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Silkstone—the latter, of course, being the most valuable. For 
some time the “end-on” system of getting coal has been gradually 
introduced in the Silkstone seam. For this change the men 
required an advance of 3d. per ton. Failing to get it they came 
out, and laid the Silkstone seam idle. The management, on their 
side, gave fourteen days’ notice to the whole of the employés in the 
Thorneliffe and Lidgett seams, so that unless an arrangement is 
made there is every probability of the colliery being entirely set 
down. The Hoyland Silkstone Colliery had at one time a capital 
of nearly £200,000. Recently, when the property was offered in 
Barnsley, not a single bid was made for it. 

The Sheffield Corporation have been invited by Messrs. John 
Tasker and Sons, the well-known local electricians, to adopt the 
electric light in certain of the central districts; but the Watch 
Committee, who have the lighting arrangements in their charge, 
have declined the offer, expressing the opinion that the time has 
not yet come for making an alteration from gas to electricity. 
Meanwhile the new light—if it may still be called “ new ”"—makes 
rapid progress in the works and mercantile establishments, as 
well as for advertising purposes. 

The Sheffield newspapers publish to-day Mr. Brand’s statement 
before the Select Committee on the Army Estimates, from which 
it would appear that 14,000 tons of gun forgings were to be placed 
with private manufacturers in three years. Of these orders I am 
informed there have been placed in Sheffield as follows:—In 1885, 
1079 tons; in 1886, 693 tons; in 1887, 896 tons; total for three 
years, 2668 tons. Sheffield now wants to know where the remain- 
ing 11,332 tons went. Did the ‘‘steady pressure” mentioned by 
Mr. Brard retain the lion’s share at Woolwich ! 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE favourable returns for the month of May have benefitted 
the Cleveland iron trade more than was generally anticipated. 
The prospects are now much brighter than they have been, and at 
the market held at Middlesbrough on Tuesday last prices were 
advanced by a further 3d. per ton. Inquiries for forward, as well 
as for immediate delivery, were numerous, and a considerable 
amount of business was done at the increased rates. Merchants 
advanced their quotations to 31s. 6d. per ton for No. 3 g.m.b., with 
prompt delivery, and only in rare cases was less taken. Makers 
asked and obtained rather more than the above, but would not 
commit themselves for any large quantities. 

Stevenson, Jaques, and Co.’s current quotations:—‘“‘ Acklam 
Hematite,” mixed Nos., 45s.; ‘‘Acklam Yorkshire,” Cleveland, 
No. 3, 35s.: ‘‘Acklam basic,” 35s.; refined iron, hematite and 
Cleveland, 65s. and 55s.; chilling iron, 55s. to 60s. per ton; net 
cash at furnaces. 

A marked improvement has taken place in the demand for 
warrants, and prices have risen from 31s. 14d. to 3ls. 74d. A 
fortnight ago 30s. 10d. was the highest price obtainable. 

Messrs. Connall and Co.’s stock at Middlesbrough is still 
decreasing. At the beginning of February last they held nearly 
350,000 tons, but by Monday last this had fallen to 287,185 tons. 
The decrease last week was 2654 tons. 

Shipments from the Tees between the Ist and 11th of June in- 
clusive reached only 28,444, against 41,142 tons in the correspond- 
ing portion of May. The latter figure was, however, far above the 
average. 

The demand for manufactured iron is well maintained, and 
deliveries have not been affected to any great extent by the strikes 
at the shipyards. Prices are firm, ship plates being quoted at 
#4 15s. per ton, angles at £4 7s, 6d., and common bars at £4 12s. 6d., 
all free on trucks at makers’ works, less 24 per cent. discount. 

A new order, dated the Ist of June, has been issued, whereby 
the light dues payable by shipowners have been inc . On the 
3lst of March last an order was made whereby 30 per cent. of the 
full dues was payable by shipowners. This has now been increased 
164 per cent. A few weeks since a deputation waited upon Sir 
Michael Hicks Beach on the matter, and were informed by him 
that the increase would probably be made. Its effect, therefore, 
has been foreseen and discounted. 

The enormous increase in the traffic receipts of the North- 
Eastern Railway during Whit week, as compared with the corre- 
sponding week of the previous year, was almost entirely lost the 
following week. This was no doubt due to the holiday week havi 
in each case been compared with an ordinary week. Last wee 
another very substantial increase took place in every department, 
the total amounting to £14,802. For the half-year the accumulated 
increase so far is £67,595. This has had the effect of raising the 
value of the shares to £1523 for £100 shares. 

The position of the strikes cted with the ship 
continues unaltered. 

At Stockton, Middlesbrough, and Hartlepool, the men are still 
out, and adhering to their demand for a 74 per cent. advance, con- 
trary to the advice, and in opposition to the orders of their own 
executive. Meanwhile, the employers’ offer of a 5 per cent. 
advance has been withdrawn. 

On the Tyne the workmen connected with the marine engine 
works are mostly out, and their numbers have been increased by 
some hundreds from Messrs. Wigham, Richardson, and Co.’s 
works, who ceased work on Saturday last. 

At the shipyards proper the platers are on strike. Meanwhile 
the striking mania seems to be s ding. At Messrs. Palmer and 
Co.’s Rolling Mills the steel workers have sent in a demand for a 
5 per cent. advance, and have threatened to lay down their tools 
in a fortnight if they do not get it. Although they are connected 
with the Board of. Arbitration, they do not seem in this case to be 
willing to refer the matter to its decision. Altogether the shi 
building trade, and the industries connected directly therewith, 
seem to be having a very warm time of it. It is quite certain that 
the advances demanded cannot be acceded to all round—at least not 
without a considerable rise in the value of shipping generally. 





building trade 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has — been considerable strength in the pig iron 
market this week, although the upward movement has had a set 
back or two in the matter of prices. The weak element in the case 
is the continual additions that are being made to stocks in the 
Glasgow warrant stores, the increase being at the rate of fully 
3000 tons a week. Makers still keep up the production of pigs, 
and this also militates a rapid improvement in values. The — 
week’s shipments amounted to 10,738 tons as compared with 6531 
in the corresponding week of 1887. They embraced 1180 tons for 
Australia, 1150 to Canada, 865 to the United States, 580 to 
Holland, 420 to China, 260 to India, and 200 to South America, 
the quantity despatched coastwise being 4856 tons against 1991 in 
the same week of last year. 

This week there has been an advance of 3d. to 6d. a ton in the 
value of makers’ pigs, which are now quoted as follow :— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 44s. 3d.; No. 3, 
41s, 6d.; Coltness, 47s. and 43s. 3d.; Langloan, 44s. 6d. and 42s.; 
Summerlee, 46s. and 42s.; Calder, 46s. 3d. and 39s. 6d.; Carnbroe, 
39s. and 37s. 6d.; Clyde, 43s. 6d. and 39s. 6d.; Monkland, 39s. 
and 37s. 3d.; Govan, at Broomielaw, 39s. and 37s. 3d.; Shotts, at 
Leith, 45s. and 42s. 6d.; Carron, at Grangemouth, 49s. and 43s.; 
Glengarnock, at Ardrossan, 43s. 3d. and 39s.; Eglinton, 38s. 6d. 
and 37s.; Dalmellington, 39s. 6d. and 38s. 6d. 

Cleveland and Cumberland hematite warrants have been advanc- 
ing in price in the Glasgow market. 

The movement which has occurred in the pig iron warrant 
market in the past few days has oo ay a certain feeling of 
firmness by sympathy to the malleable iron department. But 
there is a great lack of orders, and in the absence of these there 
has been a slight reduction of prices. Steel makers also, who have 





hitherto been comparatively independent, owing to the large 
amount of work they had on hand, are getting slacker, and are 
now looking more anxiously for orders. 

During the past week the shipments of irun and steel goods 
from Glasgow have been smaller than usual. They embraced 
machinery worth £5800, sewing machines £4400, steel yoods 
£3700, and general iron manufactures £25,000. 

There has been an improved tone in the shipping department of 
the coal trade this week. The inquiry bad fallen off lately in con- 
sequence of a scarcity of vessels, and an increase in freights, which 
depressed prices to the lowest figure they have touched for a long 
time. But within the past few days, the prices at Glasgow have 
improved about 3d. a ton, and the volume of business appears to 
be extending. There is a brisk demand for steam coals at fair 
prices, which is due chiefly to the eireumstanco that at the larger 
collieries there is great activity in implementing large contracts for 
the supply of foreign railways. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE distinctive advance in steam coal is op well maintained, 
and at length I have to notify a departure out of the old and long- 
continued rut. The price—7s. to 7s. 3d. at pit, 9s. to 9s. 3d. at 

rt—had become stereotyped as one of the best figures obtainable, 

ower figures prevailing for a good deal of steam coal. This week 

quotations at Cardiff were, for best kinds of steam 10s, to 10s. 6d., 
other steam coals 9s. to 9s. 3d. Secondary steam, in which Mon- 
a coal is included, &s. 3d. to &s. 6d. Small steam, 4s. 6d. 
to 4s. 9d. 

All kinds and values of coal have partaken of the improvement, 
and house coal this week is unusually firm, little selling under 8s. 
to 8s. 3d.; and small bituminous or smiths’ coal is in good request 
at 6s. 9d. Not only are prices distinctly firm, and working up- 
ward, but coalowners have all their work to do to keep pace with 
the demand. May totals for Cardiff show that more coal was ex- 

rted foreign from that port in this month by 40,000 tons than 

uring any other month this year. Other ports do not show so 
well excepting Newport. 

The buoyancy of the coal trade and activity in the steel trade 
have, for the present, put minor troubles into the shade, and little 
is said at present about the Barry trial, which is fixed for the Lord’s 
Committee in July. 

The Barry 44 per cents. are now at 115, and the £10 shares, 
which were for a long time down to all sorts of prices, are now 
quoted at £13 10s. Taff Vales are at £206. 

Considerable care is requisite in share speculation at present, as 
upon the decision of the Lord’s Committee a great deal will hang. 

A good deal of speculative energy is being shown in Wales, 
north and south, in the matter of gold, silver, and lead, It has 
been pointed out in this column before that large areas of silver 
lead awaited development in Cardiganshire. Now there is a 
prospect of silver lead in Carmarthenshire. Near Llangadock a 
silver lode has been struck, and the ore has been sent to London 
to be assayed. Gold discoveries in the north are on the increase, 
and several companies are forming. The gold area is in the 
Lower Silurian series with trap rock combinations, but not specially 
so, as gold is found in the ‘‘Cambrian.” The question is whether 
the gold exists in sufficient quantity to repay investment ; whether 
it is not in isolated pockets, and phenomenal, and not in lodes. It 
may not be well at present to interfere with financial movements 
by the expression of opinion, but at Dolgelly, from several dis- 
tricts in the neighbourhood, gold quartz has been found with 
a heavy percentage. 

The latest quotation for tin is £80 17s. 6d. _Tin-plates continue 
firm, and trade is satisfactory. At the Exchange this week, 
Swansea, the “‘ tone ” was good, and it was intimated that as the 
American tariff question would not be setted until after the pre- 
sidential nomination, business was likely to be of a firm character 
for atime. Orders are being held in considerable numbers both in 
Glamorganshire and in Monmouthshire. Swansea exports last 
week were over 50,000 boxes. 

Hematite pigs have advanced 2s. per ton. 

Swansea imported 1425 tons of pig last week, and 444 tons of 
tin bars, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE output of pig iron seems everywhere to be unduly increas- 
ing, and its future, therefore, less certain than it was a time back. 
The iron markets continue again this week almost without change; 
are quiet and steady, without material alterations in either price 
ordemand. The uncertainty about the continuance of the wire 
nail convention, which threatens to collapse so soon after its in- 
auguration, in spite of the fresh attempts to keep it alive, and the 
not very favourable statistics of the last month’s exports, cause a 
slightly depressing effect on some branches ; which naturally leads 
to the consideration of whether these conventions are the unmixed 


good they are represented to be by the interested parties con- 
cerned, and the industrial press of the country. f it be not 
revived, it would mean a loss to this special indu and that of 


wire rods of some millions of marks per annum. In Silesia the 
crude iron market is quiet, foundry qualities are in continued good 
demand, and the foundries so well employed that workmen are 
scarce and must be obtained from a distance. The ironworks and 
collieries are laying down new plant, which absorbs a lafge 
amount of castings, besides the usual current sorts for building 
gas and water works. The blast furnaces keep in full out- 

t, but, as nearly all the make of forge iron is contracted 
in there is little outside movement on the market in this 
sort. Foundry pig is noted M. 61 p.t.; forge, 50 to 54. The 
forges are able to di of all their make, if the works are 
not quite fully employed, and stocks are not. accumulating at them, 
but the trade is quieter than it was, though still considered satis- 
factory. Plates are in request and firm in price, being noted 
M. 160 to 165; girders and sectional iron 155 to 157°50 ; and bars, 
140 to 14250 p.t. Iron ores are still in great demand in the 
Rhenish-W; ian districts, and maintain their prices firmly ; 
and the same may be said of the Luxemburg sorts, which are 
quoted this week at M. 3°20 and 2°60 p.t. at mines. The demand 
for pig iron is momentarily by no means brisk, as most forges 
have made their purchases for the near future, and few buyers are 
in the market, yet quotations are firmly maintained with a con- 
stant talk of a rise in them, because fuel and ores are on the rising 
tack. It may be that the crude iron convention has not already 
altered its prices, because at the ap hing ting the question 
is to come up for settlement, whether or not a premium on pig 
iron is to be accorded to the works which have hitherto been in 
the habit of exporting iron goods. 

Since the above was written the meeting has been held, and ae} 

A . A an 





on the 6th inst. for another three years—therefore till January lst, 
1892. In — pig there is nothing new to note. Bessemer 

ig is as much neglected as before, while basic is a little 

risker, without any alteration in quoted prices, and Luxemburg 
forge is noted M. 38 p. t. at works. The working off of old con. 
tracts keeps the mills and forges moderately employed, but com- 
plaints are still rife of the slowness with which new orders come in 
for bars as well as sectional iron, girders forming some exception 
for a great deal of building is projected and going on now the 
season has fairly begun. The various strikes now going on, which 
however, do not usually last long, as the men have no thorough or. 
ganisation nor means, and police regulations are very stringent as to 
meetings, may also influence the amount of sales to some extent, 
Bricklayers and masons are out on strike at Dortmund and Kiel, 
Joiners, whitesmiths, slaters, and artizans of various sorts besides, at 
Hamburgand Stettin, where, besides the others, 700 menareout at the 
Vulcan shipbuilding yards and ine works Danzig and Kinigs- 
berg, and 2000 weavers are out at the mills at Neumiinster, It is 
therefore apparent that the new industrial-socialistic laws have not 
banished strikes, 1s was fondly hoped and was intended to follow 
the introduction of the bills. Certainly no one practically 
acquainted with the ideas of go ey on this subject would ever 
have considered them likely to have this miscellaneous sort of 
effect. During all the dull time in the coal and iron trades strikes 
were chiefly avoided at the cost of the unhappy shareholders and 
copioalicte, who had to sacrifice dividends to keep up the pay of the 
workpeople; but this is not sound national economy, though it may 
be socialistic. At all risks strikes were to be avoided or it would at 
once have proclaimed the laws to be unsound, which sooner or later is 
sure to be the case, though they emanated from the great Chancellor 
whilst he was Minister of Trade and Commerce. Again, in hoops 
the want of export orders is as severely felt as in bars, rails, &c., 
and without a considerable export trade the iron industry of this 
country must languish, so much too fast has it gone on increasing 
its means of production ; on which subject much could be written. 
The only visible means of relief at present would seem to lie 
between the wrought and crude iron conventions, each of which 
will probably make some sacrifice or come to a compromise of some 
sort. With certain competition of no mean order staring in the 
face, it is altogether a weak piece of business, look at it 
asonemay. The export of rolled bar iron of all sorts amounted to 
near 14,000 t. in April, which is not so bad as was expected, and 
steel rails were also a little better than the same month last year, 
and came up to 13,644 t., but wire rods receded by 15,000t. In 
the first four months, however, the export of all iron and steel 
articles together has fallen off above 100,000 tons. If English 
a would but send out only good, sound brands of iron and 
steel, the deficit might be still further increased. Pig iron exports 
for April fell from 25,433 last year to 9103 t. The export of Sates 
and sheet bars exceeded by t. that of the same four months 
last year. Unfortunately, it cannot be seen from the tables what 
portion of the exports go beyond sea, which are those principally 
affecting English traders. There is a regular, if moderate, demand 
for wire s and wire both for inland and export, but these 
orders do not nearly keep the mills and forges in full occupation, 
yet a slight improvement in the position of this branch has taken 

lace, and p ts seem brightening, the latest news of the 
argest outstanding wire nail firm making 1500 t. a month, having 
conditionally promised to join the nail convention, tending to this 
end. The export for the four months this year has been 62,056 t. 
English competition with the German card making industry for 
spinning hines has b so severe now, as only Russia and 
Austria are open to this country, that the Aix-la-Chapelle Chamber 
of Commerce is being petitioned to get Government to raise the 
import duty from M. 36, as at present, to 60, no fear being enter- 
tained that this would lead to fresh English factories being here 
established. Plates were raised at a meeting of the convention 
just held from M. 165 to 170 p. t., and tank quality from 145 to 
150. Nothing positive is known here yet concerning an inter- 
national rail convention. The steel works are quietly engaged on 
most of the current articles. At the latest tendering at Bromberg 
again the lowest offer for a lot of rails was M. 112, for steel 
sleepers 110 p.t. at works. At Carlsruhe 25,000 tons of rails and 
sleepers have just been tendered for, no foreign firm bidding. 
More than a dozen of the chief works here made offers, M. 117°45 
being the lowest and 126°75 at works the highest price per ton. 
The wagon works and machine factories are all wel! off for orders 
into the autumn months. Prices though are low. 

The Centra) Association of Industrials is mooting the advisability 
of establishing a direct means of transport for German iron and 
steel goods to India, one reason having been given that the new 
Merchandise Marks Act makes it impossible to ship any more by 
way of England. This looks ominous, and unless the above Act is 
also law in India, the market there stands a great chance of being 
shortly swamped with a quantity of the choice hardware from 
Remschied, and the cheap-jack cutlery from Solingen bearing 
English marks, which formerly were in part poured into England. 
If the law does not extend to India, the sooner one is made the 
better for its otherwise unfortunate duped inhabitants. 











LAUNCHES AND TRIAL TRIPS. 


THE s.s. Brenner, recently launched by Messrs. W. Doxford 
and Sons, Sunderland, sailed from the Tyne on Monday, June 4th, 
with a full cargo of 2600 tons for Savona. The day was spent in 
progressive trials on the mile at Whitley, when a mean speed was 
registered of 9°9 knots actual. She then left on her voyage, and 
reached Deal in 28# hours, attaining a speed of fully 10 knots. 
She has been built for Messrs. Cay, Hall, and Co., of South Shields, 
and was constructed under the supervision of Mr. Arthur Cay. 

On Saturday, June 9th, Messrs. W. Doxford and Sons launched 
the screw steamer Callisto, built for Messrs. Pinkney, Sons, and 
Clare, of London, for general trades. Her dimensions are 
250ft., by 36ft., by 18}ft., carries 2400 tons dead weight, all told, 
and is fitted with triple engines, also by W. Doxford and Sons, 
with cylinders 18in., 29in., and 28in., and 33in, stroke, and large 
boilers. 

The s.s, Zancla, one of the steamers belonging to Messrs. Jobn 
Glynn and Son’s Mediterranean fleet, went on her official trial trip 
on Saturday. The machinery of this vessel] bas been converted 
from d to triple expansion, and a new high-pressure boiler 
fitted. The design is such as to admit of the three cranks and 
three new cylinders being carried on the old framing and bed-plate 
without any extension in the length of these parts. Her high- 
pressure cylinder is 19in, diameter, intermediate 30in. diameter, 
and low-pressure 49in. diameter, with a stroke of 33in. common to 
all. She has one large single-ended steel boiler, 15ft. 3in. diameter 
by 10ft. long, having four of Brown’s patent ribbed furnaces 
ait. 2in. inside diameter ; the whole constructed to Lloyd's require- 
ments for a working pressure of 150 Ib. Yad square inch. The vessel 
steamed from Liverpool to Llandudno, the engines running 

thly at 78 revolutions per minute, and indicating 770-horse 








telegraph I learn that no alteration in prices was , 

that the export bonus was unanimously negatived, all the 
covenanted masters being present at the meeting. If something 
of this —_ be a fe ys —“y" iron — steel = vaaines 

rmanently cri through the prices an: oO 

eo pon In the cases “t Hambe and Bremen a 
relaxation has been found necessary, or the export figures 
would be less satisfactory than they are. It cannot, however, be 
considered exactly a propitious moment to try such schemes, as 
forge iron is so low in price in the rival countries, jally in 
England ; so, as far as that country is concerned, its over-sea trade 
is not likely to be much affected, whatever decision was come to at 
the said meeting. Spicgeleisen is very dull, as buyers are holding 
back what orders they have to give out till after the stock-taking 
at the end of the month. Prices, however, are maintained as bere- 
tofore by the combination at M. 58 p.t. for the 10 to 12 p.c. grade. 
The spiegeleisen syndicate, which was formed in 1885, was renewed 


© 





er, vessel going a speed of 114 knots per hour. The work was 
Loti out by canes David Bale and Sons, Liverpool, and the 
Zancla is the second vessel belonging to this company which they 
have ea on —— e pe soe ne superintended by 
Mr. George Hepburn, company’s consulting engineer. 

On Saturday last the steamer Henry, of "Livorpod, 1550 tons 
dead weight capacity, and belonging to Messrs. Curwen Bros., of 
upon for whom Messrs. Westgarth, English, and Co,, of 
Middlesbrough, recently contracted to fit her with completely new 
triple expansion engines, went on a trial trip. siderable 
improvements and alterations to the ship have been carried out by 


Messrs, R. C: and Son, of Middlesbrough, and both the ship 
and engine work have been done under the superintendence of 
Mr. W. C. Lang, of Liverpool. The engines have cylinders 1b5in., 


in., and 39in., by 33in. stroke. The vessel was in ballast trim, 


al made a speed o 103 knots. 
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AMERICAN NOTES. 


(From our own Correspondent, ) 
New York, May 3lst. 

Tue total foreign trade of the United States 
for 1887—according to a recent] Ya ise ooo de report 
of the Bureau of Statistics—was 1,412, 139, 000dols., 
against 1,362,941,000 dols. for 1886—an increase 
of 3g per cent, American commercial and manu- 
facturing interests are beginning to give more 
attention to the possibilities of extending their 
trade, and merchants in Boston and New York 
have recently combined to send out travelling 
agents with goods to develope trade. Hereto- 
fore = efforts of travellers sent out for this pur- 

have amounted to but little, in view of the 
act that the Americans have no established ship 
lines, no established facilities, and but 
little actual acquaintance with the requirements 
of the countries whose trade we are seeking. But 
an effort is being made to overcome these diffi- 
culties. 

The general business of the country has been 
suffering from.a number of causes, among which 
are tariff agitation, over-production, declining 
prices, and a fear that the general trade condi- 
tions are against the ee coat interests. The 
trade and manufactu' combinations through- 
out the country have a. much to retard the 
downward tendency and restrict production ; but, 
prin, mmm of these influences, there certainly 
are stro’ ressing forces at work. Railroad 
building a Bing fallen off, and will probably not 
reach more than 8000 miles this year, although 
there are a number of enterprises which may be 
undertaken to swell this estimate in August, if 
there is an caprovesiant in prospects, A on 
deal of capital is anxiously awaiting an op 
tunity for investment in railroad p Berta. sel 
A Agreah many important engineering enterprises 

, involving the expenditure of over 
30, ,000 dols, A great deal of tunnel work is 
to be done; elevated railroad work is projected 
on a large ‘scale. Railroad companies are con- 
vemplating extensive additions to their mileage 
and their rolling stock. The locomotive and car 
builders all over the country are exceptionally 
busy. The bridge builders will soon place orders 
that will crowd the bridge works for the coming 
winter, Municipal requirements all over the 
country, es} ly in the direction of gas and 
waterworks, are large. About forty electrical 
roads will be constructed this summer, many of 
them being already under way. 

Iron production has been restricted through- 
out the West, but in the South furnace capacity 
is sold from two to three months ahead. Southern 
iron makers are expecting to control the Northern 
markets, and are already in possession of con- 
siderable trade. This competition is giving a 

good deal of concern to Northern pig iron makers, 
pe for years have had a virtual monopoly of the 
business, 

Steel rail makers are almost out of orders, and 
unless considerable business comes in before mid- 

summer, there will be a closing down. There are 
now ected from 5000 to 6000 miles of road, 
which will be built if conditions are favourable. 
The depression has checked a good deal of enter- 
prise, but there is still enough assured work in 
sight to keep our productive capacity fairly at 
= » 4 a time, i dal am , 
uct of the Uni tates last year 
aa at PSD obs Th b,—an increase of 21,047,103 lb. 
over the previous year. The nand Montana 
mines increase their production from Montana 
this year. The copper syndicate is maintaining 
prices. Exports up to April 15th this year were 
10, 137 tons; deliveries to customers, 18,904 tons. 
Consumption bas fallen off one-half in this country, 
and exports have doubled. It is doubted whether 
the capital of the copper syndicate is large enough 
to continue if the present condition of things con- 
tinues; but the syndicate claims that the Ame- 
rican do and will have to ncrease largely. 

There is a liberal distribution of merchandise, 
building material, and products of all kinds 
throughout the United States, and payments are 
mostly prompt. Trade conditions are healthy, 
and the masses of the people are not running 
into debt. 








NEW COMPANIES. 
e . following companies bave just been regis- 


Anglo-Indian Fibre Company, Limited. 
This company was registered on the 29th ult., 
with a capital of f £25,000, in £1 shares, to pur- 
chase ftom the British Flax Producers Comper, 
Limited, all the patents and inventions relating 
to the treatment of flax and other fibres, assigned 
to that company ‘by Edward Johnson, under an 
agreement of 14th Y sdaranant 1887, and all the 
machinery, plant, and materials in connection 
with the working of the same. The subscribers 


are;— 

Shares. 
E. J, Hayford, Osborne-terrace, Clapham- 
road, West ‘African merchant. 
t. Janeway, Albert Embankment, stoneware 


F. “Graal, 72, Bishopsgate-street Within, “char: 
tered accountan’ 
G. — 14, Queen Victoria. -street, ‘retited’ ship. 


1 
1 
ry °. "Stoy, 72 Lansdowne-road, Ww. ‘merchant « 1 

A. H. Pratt, lif. lford, Essex, clerk ae 1 
G. T. Jellicoe, 136, ‘Everi ng-road, merchant... 1 


Registered without special articles, 


Easton and Anderson, Inmited. 

This is the conversion to a company of the 
business of Messrs. Easton and Anderson, of 3, 
Whitehall- —_ and of Erith, Kent, civil and 
mechanical’ engineers, millwrights, and ship- 





builders. It was istered on the 4th inst., 
with a capital of £250,000, in £100 shares, The 
subscribers are :— 
Shares. 
*James Easton, C.E., Wace 4. oe 1 
P. Shaw Easton, Cc. z 109, Meh ase ene 1 
John Easton, M. D., 19, Norfolk- -crescent, Ww. 1 
*W. Anderson, C.E., 3, Whitehall- lace. 1 
*C. H. Moberley, C.E.; 3, 1 


*J. EB. Compton n ‘Bracebridge, C.E., ‘g, Whitehall- 


*W. Dickinson, ©.E., 8, Whitehall-placo 2. | 
The number of directors is not to be less than 
three, nor more than eight; qualification, fifty 


a 





peaapse the first are the subscribers denoted. by 
3 remuneration, £300 per annum each. 
The purchase consideration is 2060 fully-paid 
shares, 
General Committee of the British Section of the 
Paris Universal Exhibition, 1889. 


This association was registered on the 5th inst., 
as a company limited by guarantee to £1 each 
member, the word “ Limited” being omitted 
from the title by Board of Trade licence, granted 
in pursuance of Section 23 of the Companies Act, 
1867, It proposes to promote commerce and art 
by securing the due ntation of British 
industries, commerce, in art at the Paris Uni- 
versal Exhibition, 1889, and to aid, represent, 
and assist British, Irish, Indian, Canadian, an 
Colonial exhibitors. The subscribers are :— 


The Lord Mayor, Mansion — 

Lord Brassey, 24, Park- 

Sir Bernard ont MP., 56, Princes’-gate. 
, Victoria. street, 8. W. 


Auste mn, F.R.S., Royal Mint. 
J. Hunter Donaldson, 11, Southwick-crescent, 


Hyde Park. 

Sir Douglas Galton, 12, <a 8.W. 

Sir Francis Dillon’ Bell, 7, Westminster- -chambers, 
Agent-General for New Zealand. 

Sir George Hayter Chubb, 128, Queen Victoria-street, 
chairman Chubb and Sons, Limited. 


The business will be managed by an Executive 
Council, of which the Lord Mayor is chairman, 
and Lord Brassey vice-chairman. 





Manchester Engineering Company, Limited, 
This company was registered on the 4th inst., 
with a capital of £10,000, in £10 shares, to manu- 
facture and sell all kinds of machinery and other 
teeny including steam engines, boilers, pumps, 
rass fittings, machine tools, steel and Sheffield 





goods, The subscribers are :— 
¢. Wee tr West Gorton, Manchester, nat : 
1 
J. OD Dewar, 61, “Broadwa -street, Oldham, “Clerk 1 
G. M. Buckley,’ Cheadle, es) hire, reper °..'° "ss 1 
G. Hodgkinson, Stalybridge, clerk... .. .. «. 1 
W. Sykes, Stalybridge, mechanic .. .. '..  «. 1 
J. Sykes, Stalybridge, clerk .. .. ss se ee 1 
G. nott, Dukinfield, ” storekeeper ve P 1 
Manchester Patent Box Company, Limited. 
This company was re; on the 30th ult., 


with a capital of £50,000, in £1 shares, to carry 
on business as box and case manufac- 
turers, and for such purposes to adopt an agree- 
ment between Messrs. G. Kilvert, Nicholas Kil- 
vert, Harry Vernon Kilvert, and the company. 
The subscribers are :— 


O ener Ae a teat eet eee 
Be bg ahiplny eevee seas 
H. V. Kilvert, 14," Maticine, “Manchester, lard 
J. ?. “Kenwight, 107, Chorton-road, Manchester, 


Cc. Taner: ‘us Mark-lane, Manchester, “foreman 
T. Bickerton, 1, Gorton- lane, Manchester, traveller 
A. Hope, 26, Moxley- -road, Crumpsall, manager. . 
The number of directors is to be three; qualiti- 
cation, 100 shares. Most of the regulations of 
Table A of the Companies Act, 1862, apply. 


et 





Tirydail Tin Plate Company, Limited. 

This company was registered on the Ist inst., 
with a capital of £20,000, in £100 shares, to 
acquire land at or near Duffryn, parish of Lian- 
debie, Carmarthen, and to carry on business as 
tin-plate manufacturers, miners, smelters, che- 
mical manufacturers, &c. The subscribers are:— 


at id Jenkins, Swansea, merchant .. 
jas, Cwmmaman, Carmarthen, ‘tinplate 
yn Be a 1 
*J. G. Noakes, Scranton, Penn., U. s. AS 1 
*W. N, Jones, A ma 1 
J. Davies, Blaenhiraeth, Lianelly, farmer |. |. 1 
1 





w. Phillips. Ammanford 
W. W. Brodie, Lianelly, solicitor 

The subscribers denoted by an aikdihee are 2 the 
first directors; qualification, two shares, 


Shrewsbury and Talbot S.T. Cab and Noiseless 
Tire Company, Limited. 


On the 4th inst. this company was registered, 
with a capital of £200,000, in £1 shares, to acquire 
the goodwill and assets of the following business : 
—The business of cab proprietor, carried on b 
the Earl of Shrewsbury ak Talbot at 8.T. Ya: 
Wellington-road, Battersea Bridge, and at D. 
Mews, York-terrace, Regent’s Park; the busi- 
ness carried on by the Noiseless ‘lire Company, 
Limited, at 16a, Page-street, Westminster, and 
in Fairfield-street, Manchester. The first-men- 
tioned business is to be purchased for £55,000, 
payable £35,000 in cash, and the balance in 
fully-paid shares. The consideration for the 
business of the Noiseless Tire Company, Limited, 
is £15,000 in cash and £20,000 in fully- paid 
shares, Instead of the fully-paid shares, the 
company may pay the amount thereof in cash, 
or in cash and debentures bearing not less than 
5 per cent. per annum interest. The subscribers 
are :— 


The Earl of Shrewsbury and Talbot, oT + a 


Alton, Staffordshire 500 
Sir J. Morris, By cullah’ Park, Enfield 250 
EF. A. Batrd, Bedford Lodge, ‘Newmarket .. 2. 250 
EK. Woodland, Childs’ Hill, N W., horse dealer .. 250 
M. Watson "Thomas, 5, Grosvenor Mansions, 

ealiciter .. fc. oe ye cg oe Tere 4. 88 
W. #H. Wilson, 74, George-street, Manchester, 

merchant -. 250 
Alfred Forder, Woly ‘erhampton, ‘coach builder ©. 50 

The number of directors is not to be less than 
five, nor more than ten; qualification, £250 in 


shares or stock; the subscribers are to appoint 
the first. The company in general meeting will 
determine remuneration. 








NavaL ENGINEER APPOINTMENTS.—The _ fol- 
lowing appointments have been made at the 
Admiralty :— William H. Michell, chief engineer, 
to the Excellent, to date June 9th ; and James J. 
Walker, acting ‘chief engineer, to the Grappler, 
temporarily, to'date April 2nd. 





THE PATENT JOURNAL. 
Condensed from Ge Heras of Ge Gummletena.0f 


Application for Letters Patent. 


"o pombe gn . unicating > 
name an comm: are 
printed talics, nied 

lst June, 1888. 


8000, Matcu-soxes, F. E. V. Taylor, London. 


8001. Pens, F, E. V. Taylor, London. 
8002. Suips, L. A Groth.—(/. F. Monnot, France.) 
. Sorresine of Water, J. Langstaffe and) H. D. 


Peckover, London. 

8004. Protecting Cuimney Suarts, D, Gill, Weston- 
super-Mare, 

8005. Bepsrrap Firrisas, &c., T. Kendrick, Bir- 
mingham, 

8006. Stumps, A. G. Sawyer, London. 

8007. Stipinc SasH and Frexcu Winvow, A. Dich- 
mont, Halifax. 

8008. CLEANING TiN, &c, T, N. Wise and J. Hopkins, 
Lianelly. 

= Hypro - caRBoN Enornes, A, 8. 
i ‘ow. 

8010. Srezp Inpicators for Steam Enornes, E. C. 
Mills, Manchester. 

8011, DrauGut-proor ReversisLe Winpow, W. W. 
Clayton, Nydd. 

$012. Roratine Incots of Srext,) &c., G. Siddell, 
Roewood, 

8013. Sewine Macutne, F. Fontaine, Glasgow. 

8014. HorsesHogs, J. H. Booth, Manchester, 

8015. InpicaTiInc OveR-HEATING of Bearinos, J. W. 
Ferguson, Keighley. 

8016. SHarr Bearinos for Denta Enoines, A. Kirby, 


Nelson, 


Becford. 

8017. ANTISEPTIC SuBsTANCcEs, &c., W. Thomson, Man- 
chester. 

8018. TwistinG Frames, A. Combe, Halifax. 

8019. Sreep Recuation, G. E. Sutcliffe and J. Lind- 
ley, Mirfi 

8020. Roor Tite, 8. Turner, Barrow Haven. 

8021. Socoene APPARATUS, W. R. and J. J. Rawlings, 
Mancheste: 

8022. Boats, D. M. Reid, London. 

be > SicnaL WIREs, &. Gilbey and C. Simpson, 

New Malden. 

8024. Sewine Macuryes, L, 1, One. London, 

8025. Spanners, H. W. W. Turner, 

8026. DELIVERING a MeasuReD Quarrire of Liquip, 
E. G. Matthewson, London 

8027. bs of Pnienitititting, Cc. T. Mitchell, 


8028. ra R. Ansell, London, 

8029. Preventino WATCHES being Stoen, T. Smith, 
London. 

$080. SerpARaTiING GoLD, F. A. Purvis.—(W. H. Trimble, 
New Zealand. 

8031. Currie 
London. 

8032. ApveRTIsING, E. W. Bunting, London. 

8033. Securtne Bucey Curtarss, B. J. B. Mills, — —(The 
Calumet Fastener Company, United States.) 

8034, SotpEeRiNG Irons, W. Harvey, London. 

8085. Extinoursuers, A. C. Jones and J, C. C. 
Read, London 

8036. Drivixe Mecanism for Bicycves, E. J. Lewis, 
London. 

8037. Wrovcat Iron Socket Pires, J. C. Johnson, 
London. 

8038. SEPARATING a from Mippiixes, J. Higgin- 
bottom, Liv 

8039. CONVERSION of Evectrgic Currents, A. Le Clercq 
and A. Vansteenkiste, Liverpool. 

8040. WaTER-cLosets, B. Robinson, London. 

8041. PoRTABLE eae A. Stahl, London. 

8042, Vesicle WHEELS, , London. 

8043. Lockina Door Latcus, J. H: ‘Edwards, London. 

8044. Casi Reorster, J. R. Ward, 

8045. Propucine Fancy Figure Woon” Prates, L. 

hn, London. 

8046. CanTripogrs, A. V. Newton.—(A. Nobel, France.) 

8047. Money TiLLs, B. Johnson, London. 

8048. Paps for Trusszs, &c., E. Dodd, London. 

8049. REPLAcING BROKEN Siarzs, &e., G. Paddock, 


London. 
bas > Longmen F. J. G. Hill and J. P. Gillmore, 


ion. 

8051. Fisnine-rops, F. J. G. Hill and J. P. Gillmore, 
London. 

8052. CenTRIFUGAL Macuinges, G. F, Redfern.—(W. P. 
Abell, British Guiana.) 

8053. Evaporatinc Pans, G. Fletcher.—(@. Brockle- 
hurst, Barbados.) 

8054. DYEING, E. ) nr J. Debnam, London. 

8055. AppaRatTus for Workine Caan CaBes, W. H. 
Harfield, London. 

nto Gane for Poserroas; &c., A. J. Alderman, 


‘oop for MaTcu-BoxEs, &c., W. Ellis, 


on. 

Uriisinc Harness, &c., for Apvertisine, G. 8. 
Tykuahen, mndon. 

8058. Air Pump, = ‘Chiozza, London. 

8059. Propuction of Parser Srock, H. H. Lake.--(J. 4. 
Manning, W. M. Peckham, and Ay Chambers, United 
States.) 

8060. Umpre.ias, &c., for BassinetTes, R. Phillips, 
London. 

8061. Knrtrine Macutnes, J. W. Watts, London. 

8062. ErectricaL Time Switcn, &c., F. Kleiner, 
London. 

8063. SLEEVE Stups or Soxrirainges, BE. OC. Allan, 
London. 

8064. TuBULAR Vacuum Pans, F. W. Scott, jun.—(4. 
Frietag, Holland. 

8065. Luprovine the CoLour of Eprs_e Norts, F. M. 
Ironmonger, London. 

8066, CaLoric Encinet Heatep with Om, C. Wells, 
London, 

8067. Sroprertnc Borties, F. W. Warrick, London, 

8068. KaLElposcopic Errecrs Movements, W. 8, Simp- 
son, London 

8069, BoLTING ‘Macuines, H. Seck, London. 
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8070. Dust Bins, J. C. Morrell, Pinner. 

8071, SHieup for OPENING Bort.es, J. T. Humphery, 
laistow. 

bg pare of Exrrosives, J. Nicholas, 

8078. Combination SAucePan, M. A. Cottle, London. 

8074. TRANSPORTING Loaps by Means of Ropsgs, J.'P. 
Roe, London. 

8075. CarriaGe Lamp Firrines, W. T. Webber, Bir- 
minghan. 

8076. Automatic CopyHoLpER, J. V. A. Berry and A. 
R. Calhoun, London. 

8077. Stoves, G. Emmerechts, London. 

8078. Causina ‘CircULATION in WATER, &c., J. Watt, 
Liverpool. 

— Curtain Rops for Doors, T. Bache, Birming 
ham. 

8030. WAsuING, &c., Macuine, J, Gullery, Belfast. 

808], ELECTRICAL BELLS, &c., W. Rowbotham and W. 
Fox, Manchester. 

8082. Scraicat DRESSINGS, U. J. Bourke and J. Milne, 

ndon. 

8083, CLEANING SHEETS of TrRansreRS, H, M, Steven- 
son and G. T. Burden, Birmingham. 

8084. SHELTERING FARM Crops, &c., A. Callander, 
Glasgow. 

8085. INKSTANDS, G. B. Sharpe, Gloucester. 

8086. SmaLt Lamps, D. Ballardie, Ser! 

8087. Vevocirepes, KE. Hyman, G 

8088: Rotary Motor, W. Henshall, jo —(C. Ward, 
Canade ) 

8089. Reservoir or BetLtows for OrGANs, H. Booth, 
Otley. . 

8090. utenb rons, R. A. Rylands, Liverpool. 





Drawine Aes from Casxs, &€., J. Mills, Not- 


8092. Bakers’ Ovens, G. 8, sag oe 
80938. BepsTeaD Bortroms, I Tensecnd and J. 
8094. PLacina Foo SicNas on Raitway Meta, W, F. 
Stevens, Streatham. 
8095. Propucin6 Sotip Steet Castinos, B. H, Thwaite, 
Liverpool, 
8096, InpicaTor for ooh ty Rae, Bradford. 
8097. Stoves, D. C. Gall » G ° 
8098, COIN-FREED ApranaTDs, A. aie 
it, and 


8099. Cranes R. E. Crompton, J. F. 
J. H. F. Soll, Chelmsford. 

8100. ARTIFICIAL Fug., J. Bowing and. E. W. Becking- 
ple London. 

8101. InpicaTiINe Door Latcu for Orrices &., M. Syer, 
London. 

8102. Penci, Hotpexs, G, Schwanhiiusser, Berlin. 


8103. Rounpasouts, A. W; 
= WaRrp-LACE MACHINEs, T, Belton and D. Lowe, 


\otting! 
8105. CHENILLE, W. Cochrane, Glasgow. 
8106. TRamway VEHICLEs, J. yen Dublin. 
per he Freep-waTer Heaters, J. R, Scott, Newcastle-on- 


8108, r Babine’ &c., R. McVitie, Glasgow. 
8109. Watcuxzs, A. Merkel! London, 
8110. Mattosg, C. D. Abel.—(&. Kiderlen, J. W. von 
Leenhoff, A. Wernicke, A. Withelmi, and A. Kollmnn 
Germany. 
ou, Matzzoa, C. D.. Abel.—{Z, Kiderlen, J..W. von 
Leenhoff, A. Wer Rey A, Withelmi,and A. Kohlinann, 
Germany. 
8112. Treatment of Maxtose, C. D. Abel. —(Z, 
Kiderlen, J. W. von Leenhof, A, Weosicke Wil- 
and A. Kohliann, Germany. 





helm 


8113. Pistons for — &., Tavicatons, D. B. 
Morrison, Hartlepoo! 
8114. CRUSHING ¢ hiskided Macuinery, W..D. 
hm, Acton, 


8115. Door Hannes, A. Sharp, ——., 
—_ Pere and CURING Matt, &c., E. Wilson, Tad- 


suz. , See or Suirt Stun, F, Pudney, London. 

8118. Lanpau Heap Locks, F. ry Brighton. 

8119. CenTRirucaL Pumps, C. L, Hett, London. 

a LRT REPS Wick for On Lamps, J. Davies, 

‘roydon. 

8121, OBTAINING TWO or MORE PARALLEL Back Sritce 
Seams, F. Walker.—(B. Kochler, Saxony.) 

8122, Fishing Reexs, J. B. Moscrop, London. 

$123. Recreation Raitways, J.C. Sellars and E, A. 
Williams, Liverpool. 

8124. Drawine Orr WATER from Pipgs, C.8. du Sautoy, 

iverpoo! 

8125. Driyinc Bann, R. Stone, London, 

8126. VeELociPEDEs, R. Werner, London. 

8127. EvaporaTING or CONDENSING APPARATUS, F, 

V: mdon. 

8128, Furnace Grates, A. H. Robin, London. 

8129, Urinisation of Siate, &., W. “3 Parry and J. T, 
Welch, London. 

8130. SePARaTING Soiips from Fiuips of Szwace, G. 
Liscoe, London. 

"8. FURNITURE peepee and other VeHiczzs, E, 

er, 

8182. Toys, W. O, Walley. London. 

8133. STENCH Traps, G. G. Harvey, London. 

$134, Mera SatcueL or Case for Books or Papers, E, 
PRE geen —(J. Schin, Germany.) 

. AUTOMATIC GOODS-SELLING AppaRaTus, H. B, 

oN oble, London. 

om. | jars for PassencErs or Goons, P. G. Backman, 


8137. " Lammecgrins Bearinos, F. W. Durham and T, 
H. Shaw, London. 

81388. OVERHEAD Gear, R. P. Park, London. 

8139. PaRine and BoRNisaine the HEELS of Boors, J. 

London, 

8140. Flower Hotpers, M. C. Greenhill and C, L. 
Hindle, London, 

8141. Hat Guarp, T. H. H. Canty and T, Grob, 
London, 

8142. Seat Locks, A J. Boult.—(P. Brown, United 
States.) 

8143. Tyee Writise, F. Myers, Liverpool. 

8144, Suors for Horsss, &, H. Faulkner, London. 

8145. Orcans, W. P. Thompson. HG. Baxce, Belgium.) 

8146. PHOTOGRAPHIC Sopport, A. J. Boult.—(J. Delton, 
France.) 

8147, VeLocipepes, J. G. Churchward, London. 

$148. FastTenrnos for Neckties, &c., A. G. Speight, 


London. 

8149, Cuesta Grain, H. J. Haddan.—{4. Wimwer, 
Austria.) 

8150. Groves, J. L. Garcin and J, Jacquemond, 
London, 

. Fornace Grates, W. H. Heeson and G. H. 
Rogers, London. 

8152. Dritinc Macuines, J. H. and J. M. Holman, 
London. 

8153, Rotter Bearrnos, L. P. Bougouin, London 

Slit, he Lone Guoves for Laprges’ Weak, A. M. Saunders, 

mdon. 

8155, Deep, &c., Boxes, A. D. and W. G. Southgate 
and Thomas — London, 

8156. Motor, E. A, y Ostolaza, London, 

8157.. TREATING Ones of Copper, &c., ” for Repuctya 
METALS THEREFROM, W. G. Dickson and J. Clark, 
London, 

8158. Metatuic Fences, W. H. Coker, London. 

8159, Hanging ATTACHMENT for Booxs, J. 8. Richard, 


mdon. 
8160, PropucTion by Execrricity of CHLtortve, E. M 
H. An 


on. 

8161, BLEACHING Paper Putp by Execrricity, C, C. 
Nichols, London. 

8162, CARD TABLE AtracHMENTs, L. Drude, London. 

8168, FreaTHertnc BLapEs Pappie and other 
Waex ts, A. H. Carpenter, London. 

8164. Rarstnc, &c., Wixpow-sasHeEs, W., D. W., and 
J. A. Walker, Glasgow. 

$165. Fountarn Pen-Hotpers, R. Canham, London 

8166. — LANTERN Oxsect Views, W. s. Simpson, 


Lond 
$167. Liris; J. Standfield, London. 
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8168. Sree for Ventcites, H. H. Lake.-(F. H. Stan- 
wood, United States.) 

$169. ComBiNneD Fork and Knyire SHARPENER, Ty 8. 
Care 

8170. Locenn, H. J. Allison.—(7The Baxter Electric 
Manufacturing and Motor Company (Incorporated), 
United States.) 

8171. Ligui>, lav EL IvpicaTors, '&e., J. J: Ghegan, 

do 


mdon. 
8172. Pencit SHarpeners, J. and C. F. Parkinson, 
Lancaster. 
8173. WEATHER Bar, W. Phillips and C. Tomlinson, 
weeds, 


I 

8174. Propucina ORNAMENTAL Stitcues, W.: Fair- 
weather, Manchester. 

8175. STANDS for Exw1siTino Umprecuas, FP. Melivenna, 
London. 

$176. Ratt Covptines, R. Cardwell and S. Watson, 

McCulloch and J. Short, 


8177. Sinica, J. and N, 


Glasgow. 
8i78. Marrixes, &c., J. S. Scott and A. Carroll, 


ndon. 

8179. Pin for Dresses, C. F. Grimmett and J. Cook, 
Birmingham. ; 

$180. ORNAMENTATION of Merats, H. Parker, Bir- 
m yi : 

8181. Lamp Stanps, &c., T. Norton and F..R. Baker, 
Birmingham. 

a Tourist and ANGLER’s Companion, A. Dearn, 

Newtown-row. 
8183, Cinper Sivrers, J.-C. Blunt, Northampton. 
$184, Tubes, A. J. Shilton, Birmingham. 
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8185. Teswis Racxet Press, W. McDonnell, Cor- 


8186. RON, J. Pan! Aberdeen, 
8187. Removine Lint Corron Srep, R. 8. Baxter 
and Macd: ai 


. D. ee. 

$188, Hotpixe Lanes on Hampers, W. J. Thompson, 
Glasgow. 

8189. rr wal and Stee: Horse Roveus, H. W. Hooper, 


$190. Bacare.ie, C. H. Birkenhead. 
-. os a &c., Macuinzs, H. and W. Thomson, 


$192. Apvertisisc, R. H. Wedekind, London. 
8193. Prorocraruic Cameras, H. Mader and F. Oertel, 


London. 
$194. Mrutinc Metats, W. W. Hulse, Lon 
os, Be Hers Daivs, A. Walkyier is Dr. Lovel, 


be. 
8196. Taps, J. Rigg, T. Meacock, and A. W. C. Ward, 
London. . 


8197. Macarxe for Testixc Srrenota, E. 0. Eaton and 
G. W. Courtier, London. 

8198. SaccHaRINE Foop for Cosma, &e., J. E. M. 
Vincent.—( IV. XK. Withy, Queensland. 

1S. Sw Frvsaixe Tank, G. Withycombe, 


8200. ELECTRICAL Seen, W. T. and H. W. 
Ravenshaw, 
$201. CHEezsr ‘Guaemn. F. we 
Hes.rxc of 


$202. . Ww. Teer and G. 
Rhodes, London. 
$203. Cork Extractors, R. B. Gilchrist, London. 
. M. Peters, 


$204. Cartripce Loapinc MACHINES, 
London. 


3205. Necktie Fasteners, W. B. Sargent, London. 
8206. Cocks or Vatves, E. U. Scoville, London. 

8207. Rorary Pumps, O. Seifert, London. 

$208. gaa’ Acrp and Macwyesia, H. Leffmann, 


8208. wl Jomts for Perampotators, &c., H S8. 
Whitehouse and A. C. Marlow, London. 
3 Stream, oa Enatnes, A. <= Boult.{V. de Z. 
esia, 
8211. bage woines, W. P. Thompson.(W. X. 
Austin, United States.) 
=. Setr-actinc Mutes, 8. B. Errock and E. Ken- 
worthy, Manchester. 
8213, Prurtryc Macuunxss, J. Derri on. 
$214. Leap and Rute Hotpers for OMPOSITORS, J.C. 
Mewburn.—(4, A. Low, United States.) 
$215. Rasp Rasp PUNcHING Macaixg, P. 8. Stokes, 


ion. 
8216. oe or Drapery Hooks, R. Tilton and M. 


wen, on. 
8217. Appinc Macuuves, A. M. Clark.—(F. C. Moore, 
United States.) 
= Neck Tres, A. Hellenberg, London. 
Borrie-FILLinc Apparatus, W. H. Comstock, 


y a 

$220. Fo.prxe Corts, J. C. Porter, 4 

-~ ARTIFICIAL LraTHER, N. F. E. Rapeaud, Lon- 

ion. 
= Desicxinc Stipe Vatves, W. Cooper, London. 
8223. Eximinatine Iron from Orgs, &c., A. H. Reed. 

AG. Conkling, United States.) 

8224. Currine Hay, &c., E. B. Nunn, London. 

ws Rarsinc a WELL-boriNe Rops, J. W. and 

a Dusr AnnzsToas and Coc.actons, R. L. Downton, 


8227. AUTOMATIC — for cna ABLUTION, 
F. B. Hill and J. Si: 
= J. r "Jaan te H. Koyle, United 


— Macuivgs, J. A. Hart and C. Baynes, 
ion. 
8230. Cane or Basket Work Dress Stanps, A. Gems, 


jon. 

8231. EMBROIDERY Macuines, H. E. Newton.—{J/. J. 
Rieter and Co., Switzerland.) 

=, DrawiyG fee Suorrine Orr the Stops of Orcans, 

mdon. 

8233. CYLINDER Weprne, 8. Pitt.—(7. MS Rowland, W. 
E. Hill, and A. McLachlan, United St 

$234. We.tpixe Furnaces, 8. Pitt.—(T7. Pi Rowland, W. 
B. Hill, and A. McLachlan, United States.) 

8235. Macuive Guns, T. Nordenf 

8236. Rance Firpers, T. ‘Nordenfelt, Lond 

“ or ScREENING Fiour, &c., nn. Seck, 


6th June, 1888. 
4 aged for Ruitmse Lives, R. Haywood, 


8239. Hanp SweePinc Brususs, W. Jones, ae 
$240. Losc Hanpie Sweerinc Brusues, W. 


Verpoo! 

8241. Roap Veuicizs, W. E. Carmont, London. 

8242. Dark Stipes for Puorocraruy, R. P. Stuart, 
Woburn Sands. 

8243. Lypicators for Venicues, C. A. Randall, London. 

8244. Mick Carts or Vans, R_ Mitchell, G! 

8245.  Anslow, 


Locks and Latcues for House Doors, 
loxwich, 
8246. Fatt-Bars for Cooxinc Rances, E. Phillips, 


$247. vs, &c., B. Berry, G. and A. T. J 
~ 9 ennings, 
8248. ApBEsIve Mucizace, E. Keirby, Liv 
= ALVEs and Bau Boxgsof oma, Ashton, 
250. Corrox Yarns, &c., W. E. Heys.—(Marchal, 
Falck, et Cie., Franee.) 
= Boor and SHoE Protectors, M. W. Utting, 


8252. andl to Work with ComsusTip.e Gas, G. 
Johuston, G . 
8253. Groovine and Key-Seatinc Wueeis, J. Wroe, 


8254. HAMMERLESS BREECH-LOADING SMALL Arms, J. 


Page, 

8255. Fricrion Ciutcnes, A. Bever, Dewsbury. 

8256. Currine Cray, C. Jtingst, Bradford. 

8257. SPINNING J. A. Leeming, 

8258. InpDla-RUBBER Tires of VELocIPEpEs, &c., G. 
Ft Birmingh: 


8259. MuttipLe Hyprau.ic Motor, T. Hartley and T. 
White, Liverpool. 

8200. Poros RAPHIC and other Frames, J. Cadbury 
an 

8261. Purtryinc Water, E. Garside, Rochdale. 

8262. New Preparations from Neu, C. A. Morris, 
St. Alban’s. 

8263. Curtery, W. B. Hatfield, Sheffield. 

8264. Tennis Bats, J. Vickers, "London. 

8265. CasH Boxes, &c., J. Grieve, London. 

Fastener, F. J. Burton and J. P. 

» West Croydon. 
STEAM or PNEUMATIC Enorves, G. A. Barth, 


8268. Mrrrernc Frame Moutpinos, &c., F. Wakefield 
and W. Worth, Li i. 


verpoo! 
8269. Metatiic Letters and NuMERALS, J. Woodhouse, 
London. 


8270. VewtiLators, C. Ellis, Lond 

8271. Incopators, W. J. Riley, London. 

8272. Sprayer for Pomes, P. Mitton, London. 

8273. Gas, &., Exonuves, 0. Kosztovits, London. 

8274. APPARATUS for Recetvinc PAYMENT and DELIVER- 
tne Valve in Excnance, J. Owen, London. 

8275. Casks for Liquips, C. Wayte, London. 

8276. Coupirxcs for Rattway Venicies, C. Lock, 
London. 

8277. AUTOMATICALLY ExtincuIsHiING FLame in HyprRo- 
CaRBON O1t Burners, J. Abbott and J. Rowe, 

London. 

= Car Covuptine, J. K. Freeman, G. W. Harris, J. 

and W. E. Harris, London. 
ests. Frre-escare, W. Bruce, London. 
8280. Ta1L. Covurtixcs, L. Miller and M. L. Wright, 


on. 
8281. AuToMaTIO WaTeR Waste Preventer, C. Hibbs, 
London. 


8267. 


on. 





8282. DentaL Pivocer, B. 8. Byrnes and W. M. 

8288. FasTenine Corps TOGETHER for BLINps, &c., W. 

8284. ENVELOPE for ApvERtisinc Purposgs, 8. Jones, 
London. 


8285. Nas, L. B. Phillips, Lon 

8286. bog ad Marat, — °C. Reinhold. — (2. 
Schrabetz, A 

a 4 Fine-axrisovisnxo Apparatys, J. Spannagl, 

“=. "\ ee J. T. Griffin.—(S. Singley, United 

ates, 

8289. Stoves for Greennousss, &c., J. Down, London. 

8290. SerpaRatine Liquips, J. Y. Johnson.—{(La Société 
Francaise des Alcools purs, France. 


$201. Treatment of Sewace, A. G. dock and C. H. 
Harvey, London. 
— — ose REEL and Wueevsarrow, R. Baird, 
ay 


8293. Proretters, &c., H. J. Haddan. —(W. Hosmenn, 
Austria.) 

8204. HorsesHos Natts and Cavutks, A. Carstens, 
London. 


8295. Exrincuisuine Canpies, H. Peet, London. 
Door Locks, E. Edwards.—{J. Aubry, France.) 
8297. Tuyeres for Forces, E. wards.—({B. F. A. 
Giraud and J. F. Gullemin, France.) 
$298. Hor, E. Edwards.—(A. Pirlot-Prévost, France.) 
8299. Fire EXTINGUISHING APPARATUS, T. J. Hovell- 


Deboutteville and L. P. C. Malandin, London. 
AL CaLenpars, T. Bolton, London. 
8302. TeLL-TaLE Apparatus, W. T. W. W thackeray and 
7 ‘Hurn, on. 
8308. AmaLcoamaTion of GoLp, &c., W.F. Donkin.— 
(2. Donkin, New Zealand.) 
8304. Economisina the Worxkine of Hypravutc Ma- 
curvery, J. Fraser, Belgium. 
8805. Direct PROPELLING SPRING Oar, R. de Mauni, 
London. 
jth June, 1888. 
8306. Fire Extincuisninc Apparatus, T. J, Hovell- 
Thurlow-Cumming-Bruce, London. 
“= Metat Press for Hor Warer, A. Barraclough, 


x a of Dossies, W. Warrington, Man- 
8309. Carmvey Caps, J. Mulligan, Sheffield. 
8310. Openine, &c., VENTILATORS on Fire Doors, 
P. Bristol. 


8311. Bouquet Broocues, A. J. Smith, Birmingham. 
8312. Vatves for ConTro.iinc the Passace of Liquibs, 
W. Rose and O. F. V: Manches' 


8313. VENTILATION of Rooms, . M. Walker, Halifax. 

8314. SappLE GIRTHING, B. 8. Weston and H. 8. 
Wilton, London. 

8315. aaene URE, &c., Gauces, W. P. Ingham, Middles- 


8316. Tryine-up, &c., Macurves, J. Anderson, New- 
castle-on-Tyne. 

8317. Perroteum Mortons, A. Altmann, Berlin. 

8318. yond and Fives for Steam Borters, R. 


Baird, G 
8319. Nesoor 2 eeote Hoiven, J. Darling WW. 
cer Cart 
8821. Rewer of Cuars Casies, R. C. Raj 
$322. Workine Fatiers of FuLLiNG Har, en a. 
8323. Screw Natts, H. hee London. 
‘UTTER Boarps for Surrortixc Leatuer, &c., 
a A Clive, London 
8325. CARBURETTING Gas or AIR, J, Love, London. 
8326. Surpe Vatve Mecuanism of Steam Encuves, T. 


Henderson, London. 
8327. Dryinc Tea Lear, H. Thony London. 
8328. CELLULAR or other similar Lorus, L. Haslam, 
London. 
8329. Hypravutic Accumu.ators, C, Prott and R. 
8330. yo or Fuac Sionars, J. 8S. Taylor and G, 


Steed, 
8331. egal Revowvens FT F. i 3 


REATMENT of pson.—(H. F. 
arlian, South 
8333. ORNAMENTING a a F. L. Jeyes and F. 


London. 

8334. Door Fastentnos, J.T. Hopkinson, London. 
8335. Topacco Poucuss, A. T. Wedelin, London. 
8336. ExtincuisHine Fires, H. C. Carver, London. 
8337. Prope.iine Venicies, P. L. Brendel, London. 
8338. WEATHER Bar for Doors and Wrxpows, H. J. 

Lansbury, London. 
8339. HypRavULic Brusx, A. P. Ford, Lon 
8340. Buast ama for LocomorTive 

McDowell, Lond 

8341. ConvERTING canon Movement Warcues into 

BiziL-WINDING Wartcuss, C. A. Herzog, London. 
8342. Zpercyes, &c., A. A. G. Stellwaag, London. 
8343. Hoistixe ENcINes, P. Vonhof, London. 
8344. Suarr Door Ciosurss, P. Vonhof, Ei. 
8345. Brakes, P. Vonhof, London. 
8346. Sarety Catcnes for CacEs or Cory. es, P. Vonhof, 


London. 
8347. Paint ay ape F. im, ge 


ny CiEeanincG Parnts, &c. a hae, ae 
DuPLex asa ENGINES hay °y. c. R. 
A. 8 


woke 
. STEAM _ ey tirling, 
sh Oxstansinc AnnyprRovus Liquip y NS G. 8. 
e, London. 

sass. 2 Nouns, G. 8. Page, London. 

8353, Sreermc, &c., Boats, &., T. B, Heathorn, 
London. 

8354. Depotanisers for Exvectric Barrerizs, M. 
Leclanché, London. 

8855. Five Car, J. B. Cohen, London. 

8356. Rune SPINNING MAcHINES, H. Mourey, London. 


8357. Season Tickets, J. Orrin and T. Geer, London. 
8358. Strarsmnc Wire, H. Perriman and ¢. F. Alger, 


London. 
8359. Vent Peas, H. Chi London. 
8360. Stays and Corsets, W. er, London, 
8361. Swrnes, E. Lange, London. 
8362. Ho.pers for FLowers, T. C. March, London. 
8363. Cakes anc TaBLets of CoxFECTIONERY, J. 
Collier, London. 
8364. Woop Putp, C. Weisshuhn, London. 
8365. Buttons, G. Downing. C. Arnold, ” France.) 
8366. nee J. am Ss London. 
8367. Fire Escares, W. T. Ramsden, London. 
8368. Hosen for Oc Coats, &c., F. Lehner, London. 
8369. Compounp for CHemicaL Tanninc, BE, Gerson, 


don. 
Exornss, D. 


L. 


London. 
8370. Automatic Reteastxc for Turnstites, &c., L. 
on. 
8371. Prevention of the Potiumion of Rivers, W. 
Edwai London. 
8372. — VaRNIsH, &c., VoMPosITION, J. 8. Palmer, 
ion. 
8373. Gas Stoves, W. R. Lake.—(G. H. Burrows, United 
States. 


8374, ArmovreD Hose Piet, J. C. Merryweather and 
Cc. J. W. Jakeman, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 
378,273. Drivixg MecHANIsM FOR sat B. E. 

Webb, Fi 


, Mass.—Filed July 8th 
Chain The combination, with a 





ving wheel, of s Tove, and straps or 

said lever with said shaft for impart- 

ing a aie to said shaft, first in one 
en in the other, and causing said shaft 

— Se to be tilted down and 
raised up, for purpose substantially as set 
forth. The combination, with a shaft carrying a 
driving wheel und supported in a swivel bearing, and 


onl bering, and check bolts for regulating the swivel 
motion thi of two or ocrds ‘Connected at 
one end with the ends of shaft and adapted to be 
wound and unwound thereon, and connected at their 
other ends with a lever pivotted at a point between 
said straps or cords, and said lever, for operating said 
shaft bern said straps or cords to ingest a continu. 
ous motion in one direction to mechanism connected 
with the driving wheel on said shaft, in the manner 


378,273 











substantially as set forth. (3) The improved mecha- 

nism for operating the Lo ‘4 a blacksmith’s forge, 

consisting of a rocking shaft 18, carrying a dri 
wheel 19, ofin combination with A. or cords 14 an 
141, secured at their lower ends to the ends 

shaft 18, and tdapted to be wound thereon and un- 

wound the m, and secured at their upper ends to 

a lever 9, and said lever 9 pivotted at a t between 

said straps and adapted to operate the ft 18 t! h 

the intervention of said straps, in the manner sub- 

stantially as set forth. 

378,257. IxstRuMENT FoR TRIGONOMETRICAL Com- 
purations, A. J. Leschorn, Phoenixville, Pa.—Filed 
December 1st, 1887. 

Claim.—A measuring ere for trigonometrical 


computations, 
base plate, wa dotted radial arm pivotted to the apex of 




















ane 9 uadrant, a slide piece guided in the radial 

and. auxiliary arme peed veer to said slide piece, 
tne pring and auxiliary arms being ipa bm SO as 
correspond to the graduation of the sides of the quad- 
rantal base plate, substantially as set forth. 


Car Sprine, C. 7. Schoen, Philadelphia, Pa. 

—Filed July 25th, 1887. eo at Sse 
Cluim.—(Q) A car spring ig Wrought me’ 

ton with eep sockets drawn or pressed up out of 

e bodies of the plates of a depth to allow for the full 

movement of the bolts on compression of the springs 

under, load, substantially as set forth. se A car 

spring having its top and bottom plates wrought 


378,264 








metal precisely alike, with deep a drawn or 
out of the body of the metal, the sockets 
both pistes being jointly of a depth “tochentas full 

nent i on compression of the 


or drawn up out of the body of the metal, with 
eir wale of a curved shape, substantially as and for 
the purpose described. 

378,282. Truyxion Bearine for OrpNance, &c., KR. 
T. Brankston, Elswick Works, Newcastle-upon-Tyne, 
England.—Filed June 1st, 1887. 

Claim.—The com! tion’ of the trunnions, the 


378,282 











jn al be a ure on the bn ae and 
ving bearings or annular su ts 
aoe Be substantially as set forth. = 


$78,314. Reco. Cusnion ror Gun ‘CarRiacEs, FE, 
Hill, South Norwatk, Conn.—Filed August 1st, 
1887 


atti in a 


ving as a part of it a 
ber adap 


ree gr gli m to resist recoil 








the ‘Inethod nef the resisting force of said 

which preaireceg Hee producing an aaa in 

said chamber concurrent with the discharge of the 
gun, substantially as described. 

878,333. Gus CarriacE, A. Noble, "= eet i aan 

Tyne, Ste, seume May 10th, 188' 





Claim. — (1) com <= cubotantially as 
described, of the slide, the pair of hydraulic 
one on either side o! gun, 
gun by its trunnions and mo along te 
ms within the cylinders connected by their rods 
with the slides, ond x in the pistons ‘which 
liquid passes from on of the cylinders to the other 


ie va 
7 WY 
1 


ia 

















-_-- 



































passages, 
valves to their seats, and the ex' Lapa pages itid 
with valves and connecting the ends ylinders, 











(8) The combination, substantially as set forth, of a 
pair of hydraulic cylinders, one on either side of the 
gun which they carry, a slide along which the cylinders 
recoil, pistons within the cylinders connected ir 
rods with the 








A New Rovte To AverraLasia.—The British steamer 
Egeria has been selected to serve in s survey for the 
best route fur mail steamers, and also for a su’ e 
tish Columbia and Australia, vid 


the northern coast of New Zea- 
The route surveyed will be 200 miles wide, 


i 
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THEORY OF THE TRANSVERSE STRENGTH OF 
BEAMS.} 


By Danigu Kinnear Ciark, M., Inst. C.E. 
No. II. 


Suc assumption of applied external forces is true of 
the vertical couple; but the forces constituting the hori- 
zontal couple are, as already discussed, within the beam 
—the tensile forces in the upper half, the compressive in 
the lower half. The wall at one end is the resisting or 
reacting base to take up these stresses. The stresses are 
produced at all parts of the beam uniformly, and they 
combine, as they are developed, into two uniformly aug- 
mented longitudinal stresses, until they reach the wall, 
wherethe twoaccumulationsof stress attain theirmaximum 
development, each being the sum of all the horizontal forces, 
tensile or compressive, excited by diagonal stress. The 
beam, consequently, is stretched in the upper half,and com- 
pressed in the lower half, and being thus strained longitu- 
dinally in opposite directions, the upper and lower parts 
slide over each other, and give rise to longitudinal shear- 
ing or Gegeee stress, which is independent of, and con- 
trary to, the fundamental vertical shearing or diagonal 
stress initiated by the load. 

This is a case of superposition of stress, longitudinal 
and shearing or diagonal stresses overlying or coincident 
with the fundamental initiatory shearing or diagonal 
stress. The beam so subjected to the parallel longitudinal 
stresses of tension and compression, deflects or bends. 
The bending is simply a phase of configuration, and is 
the form of least resistance, or, more properly, of no re- 
sistance, following naturally the combination of forces 
whereby the lower part of the beam becomes shorter 
than the upper part. In this regard the beam may be 
sonceived to consist of two distinct semi-beams, one 


indicate the graduated strains by extension and compres- 
sion of the neighbouring sections of the beam, and show 
the vanishing points of longitudinal strain, w, v and w in 
the neutral line, where there is neither longitudinal 
extension nor compression. For instance, the triangle 
kk} v represents the graduated longitudinal tensional 
strain on the normal section mk vs of the upper half 
of the beam—a maximum & £1 at the upper face, uni- 
formly diminishing towards and ve at v in 
the neutral axis. Conversely, the triangle //1v repre- 
sents the graduated longitedinal compressive strain on 
the normal section sv/n of the lower half of the beam: 
a maximum //} at the lower face, and vanishing at 
v in the neutral axis. 

Longitudinal shearing stress.--In sequence with the longi- 
tudinal strains, follows the longitudinal shearing stress— 
Consider in the first place the shearing stress developed at 
the upper and !ower faces of the beam; and for this purpose 
draw diagonais, Fig. 7, from the strain points g?, £1, 01 in 
the upper face to the strain points /1/' p respectively in 
the lower face. They traverse the beam sensibly at 
45 degrees, and they cut the neutral axis at the points of 
intersection ¢ and s in common with the vertical parallels ; 
and it is seen that the diagonals lg and ph, directed 
upwards towards the end of the beam, are, when stretched, 
augmented in length at both ends equally, and that the 
length of the diagonals £h and o/ directed downwards 
towards the end of the beam are, when compressed, 
reduced at both ends equally. 

Since the augmentations, or reductions of length at the 
two ends of each diagonal are equal, it follows that the 
central point in the length of each Saneen re point s 
in the diagonal /p, for instance—dwells in the neutral 
axis, and at the same point of it, whatever the intensity 
of the strain may be. The same may be predicated of 

every other thorough diagonal, since the 


























Fu 9 7 strains, both longitudinal and diagonal, in 

in _ kk v ag the upper and lower halves of the beam, 

a ; san ] AR are exact counterparts in reverse. The 
\ KON. gf | neutral axis may therefore be treated as a 

| ra i | f | q fixed base in relation to the strains above 

Tig) i | and below it, and the upper and lower 

" bas a er halves of the beam may be conceived, as 
AN / already stated, to be two semi-beams, one 

fo \ fe le | above the other, united together in the 

ea \Y f | Ar lane of contact—the neutral axis—which 

DL Se deer | \ J is virtually inextensible and incompressible. 

= ne QZ =. C The strain diagonals shown in Fig. 7 

d pp n ul J hh represent the longitudinal shearing stress 
caused at the upper and lower faces by the 

above the other, each of half the depth of the sliding of the upper and lower parts of the 
beam, united in the plane of contact, at what is beam upon each other, as the result of 
called the neutral axis of the entire beam. The longitudinal extension and compression. 
upper semi-beam is strained in tension only, and The same kind of stress is initiated in the 
the lower semi-beam in compression only. But beam throughout its whole depth above and 
these longitudinal strains are not uniform over below the neutral axis in sequence with the 
the whole depth of the section of each semi-beam. longitudinal strains, and obviously this, the 
On the contrary, whilst they are a maximum at the longitudinal secondary shearing stress, is 
upper and lower faces of the beam, they vanish at much more complex than the vertical primary 

the neutral axis, where the opposing longitudinal stresses | shearing stress initiated at the end of the beam. 


— neutralise each other, and whence they increase 
uniformly to the upper and lower faces. 

Evidently, therefore, the normal length of the entire 
beam at the neutral plane remains unaltered under all loads ; 
and that the neutral plane should be situated at the half- 
depth follows from the assumption that the coefficients of 
elasticity in tension and compression are equal, together 
with the evident fact that the total leseiealien! stress in 
tension must be equal to that in compression. Moreover, 
the longitudinal strains must increase uniformly in arith- 
metical ratio from the neutral plane to the upper and 
lower faces, not only on the principle of least resistance— 
the uniform development of stress upwards and down- 
wards involving the minimum deviation from normal 
conditions—but also because, in fact, it is physically 
impossible that, in a solid body, the strain should be 
otherwise developed.” 

For simplicity of treatment the resulting longitudinal 
direct stress and shearing stress will be investigated first, 
followed by an analysis of the initiatory diagonal stress, 
by which the longitudinal stress is produced. 

The longitudinal tensile and compressive strains are 
cmnaliiad in Fig. 7, in which a bcd is a portion of the 
beam. Draw the centre line ¢ f as the neutral axis, and 
the vertical parallels gh, tj, kl, mn, and o p at equal 
distances apart, each interval being equal to half the 
depth of the beam; also the diagonals gg and / 7, cuttin 
the end face at g and 7; and the diagonals g /, J 0, A kan 
kp. These diagonals intersect each other at the points 
t and s in the neutral axis, Take the verticals ¢ j and 
m » as base lines from which the strains are to be 
measured with reference to the vertical planes g / and k/. 
Under the longitudinal tensile stress, the sections of the 
upper face of the beam 7g and m & are stretched: to the 
lengths of, say, ig! and m £1, showing the extensions gg 
and & £1 of the sections 7 g and mk in the upper face. 
Inversely, under longitudinal compressive stress, the 
sections 7 h and n J of the lower face are reduced corre- 
spondingly to the lengths j 41 and n/1, showing the extent 
of the compressions / 1 and / 7}, which are equal each to 
the extensions gg! and & k1. Set off o o! and p p! from 
the last vertical parallel op; and draw the slant transverse 
lines g! 41, £1 71, and o} p!, joining the new strain points 
and cutting the neutral axis at the common points of 
intersection «, v and w. The triangular spaces thus 
inclosed against the normal verticals o p, k 1, and gh 





1 Erratum.—In our previous article on this subject page 438, in the 
foot-note at the bottom of the first column, for 1887 read 1877. 


2 Proof, if needed, in support of these deductions is to be found in the 
result of the felicitous experiments of Mr. W. H. Barlow, an account of 
which was published in the ‘‘ Philosophical Transactions’ 1855 and.1857. He 
demonstrated by actual experiment with beams of cast iron and wrought 
iron, not only that the neutral axis or neutral plane in a loaded rect- 
angular beam is at the half depth of the beam, but also that the strain 
increased uniformly in arithmetical ratio from the neutral axis to the 
upper and lower faces. Mr. J. Colthurst had previously in 1841 (‘ Pro- 
ceedings” Inst. C.E.) demonstrated that the strains at the section 


inc! unif 
Dotto: of the lormly the neutral axis towards the top and the 


On the beam, Fig. 8, set off the vertical _——- gh, 
i j at a distance g a from the wall, and gz between the 
parallels, equal to half the depth of the beam; and the 
diagonal g! h! representing the longitudinal extension 














aghd. Draw the diagonals ¢ g!, g! j, jh}, and h' e, and 
their parallels up to the point of intersection & of the 
vertical g 4 with the neutral axis ¢ 7. This group of 
parallels, related to the neutral axis as their base, repre- 
sents the shearing stress caused by the longitudinal strain 
in the vertical plane g h. 

To determine the proportional values of the longitudinal 














stress and the longitudinal components of the shearing 
stresses, in order to settle their relative contribution to 
the effective resistance to rupturing stress, reproduce the 
upper half of the beam, as in Fig. 9, with the normal 
diagonals eg and g j, and the tensile and compressive 
strain diagonals e gi andg! j. The extension of the 
section a g of the upper face of the beam is measured by 
the interval g g, and the triangle g g! & is the measure 











of the extension and stress from the upper face to the 
neutral axis ¢ f, where it vanishes. With regard to the 
shearing stress, the triangles ¢ gy / and j g1 J are sensibly 
right-angled isosceles triangles ; the strain-section / g1 is 
the extension of the diagonal eg or ¢/ in tension; and 
the strain-section / g is, reversely, the compression of the 
diagonal g /. 

The stress per square inch in each element, horizontal or 
diagonal, is inversely as its length and directly as the 
strain or alteration of length, or it is as the strain-section 
divided by the normal length. Thus the tensional 


1 
stress per square inch in ag is as rr and that in the 
1 
diagonal ¢ g is as ‘9 ~; and the stress in a g is to the 


Lg 


1 
stress in ¢ gas ar is to Now, as ag is the side 


and e q is the iprentlientens of the right-angled isosceles 
triangle eag, by the properties of the triangle, a g is to 
eg as ‘707 is to 1; and for a like reason / g’ is to gg} as 
‘707 isto 1. Substituting these relative values for the 
lengths themselves in the above-stated ratio, the tensional 


stresses per square inch in the longitudinal a g and the 
. 1 ‘701 

diagonal eg areas —— to ; 
iii. ee 


fractions by °707 the stresses are as 


or, multiplying both 


r to * or 1 to 
‘50. Having thus shown that the tensile stress per 
square inch in the 
diagonal eg or 
e g' is just one- 
4 half of the ten- 
sile stress in the 
longitudinal a g, 
draw the perpen- 
dicular 7 o from 
the point of inter- 
section Z of the 
diagonals to the 
upper face of the 
beam, to give the 
longitudinal com- 
ponent o g" of 
the diagonal stress. The triangle / 0 g! being a 
right-angled isosceles triangle, this component is to 
the direct diagonal stress measured by the strain- 
section / g1, as “707 to 1; and the longitudinal stress ina g 
is to the longitudinal stress represented by 0 g} as 1 to (‘50 
x °707) ‘3535. A still further reduction to be made, is due 
to the fact that the width of the strip represented by the 
diagonal e g is less than that of the longitudinal strip or 
lamina represented by a g. For illustration, in corre- 
spondence to the lamina ag m at the upper face, Fig. 10, 
let g x pe be the diagonal strip on the same JN, 
in the vertical planeg %. The width of the lamina g 2, 
obviously, is to that of the diagonal strip as 1 to ‘707 ; 
similarly, for the whole depth of the vertical plane or 
base g & the corresponding total width of diagonal surface 
is k g, and obviously g & is to £gas 1 to “707. The whole 
depth g& is represented in the figure as divided into 
horizontal laminz, and the corresponding diagonal strips 
are added. Theratio 1 to ‘3535 is therefore to be reduced 
in the ratio of 1 to ‘707; and so finally the horizontal 
stress at the upper face a g, Fig. 9, is to the resultant 
horizontal stress of «liagonal tensional action in e g on the 
same base in the vertical plane g /, as 1 to (°3535 x ‘707=) 





Fug W. 
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‘25. That is to say, the horizontal resistance of the 
Fig Bi. 
9g' 
e Yy hs \ 
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hh ve 
diagonal tensile shearing stress to longitudinal tensile 
strain is just one-fourth of the direct longitudinal resist- 
ance at the upper face of the beam. 

The like resistance is opposed by compressive shearing 
stress in the diagonal gj. It is not necessary to trace the 
argument in detail, as it is simply the converse of the 
argument for tensional resistance. The compression 


strain 7g is resolvable into 70 and og, as the tension 


Fig 12. 





strain g1 J is resolvable into ol and gio. The two 
vertical components / 0 and o / neutralise each other, and 
the united horizontal components g 0, 0 g!, show the com- 
bined tension strain g g}, or total horizontal resistance of 
shearing stress, which is just double the resistance already 
determined for the tensional element by itself. That is 
to say, the horizontal tensional resistance of shearing 
stress is as (25 x 2 =) ‘50; or it is one-half of the direct 
longitudinal resistance at the upper face of the beam. 

The longitudinal resistance of shearing stress in the 
vertical plane g & is the same at all other levels as at the 
upper face of the beam, as may be readily proved by the 
aid of the diagram, Fig. 9. For instance, from the point 
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p, half-way down the vertical plane g /, draw the 
diagonals p m, p » at 45 degrees to the neutral axis or base 
e f; and also the strain diagonals p!m pln. The 
strain sections, r p and rp, bear the same ratio to the 
diagonals as those / g and 7 g' at the upper face bear to 
the diagonals g e and gj. The stress per square inch and 
the total longitudinal resistance of shearing stress at the 
point p, in the vertical plane, must, therefore, be equal to 
those developed at the upper face of the beam; and, by 
like argument, it follows that the horizontal tensional 
resistance of longitudinal shearing stress is uniform for 
the whole of the vertical plane g &. 

It is obvious that the whole of the argument applied to 
the upper half of the beam, Fig. 8, has its counterpart in 
respect of the lower half, compression taxing the place of 
tension and tension that of compression. It is, therefore, 
needless to travel over the ground in. It is esta- 
blished that, whilst direct longitudinal stress diminishes 
uniformly from the upper and lower faces of the beam, 
where it is a maximum, to the neutral axis, where the 
stress vanishes, the horizontal resistance of longitudinal 
shearing stress is uniform throughout the whole depth of 
the beam, and is equal to one-half of the longitudinal re- 
sistance or stress at the upper and lower faces of the beam. 
Though the neutral axis has been fittingly assumed for 

’ argument as a fixed base for longitudinal shearing stress, 
there is actual continuity of diagonal shearing stress 
between the upper and lower halves of the beam, as is 
represented in the link of stress Fig. 11. Here the 
tensional diagonals, crossing the neutral axis e¢ f, reach 
from the vertical strain-plane g! /, in the upper half of 
the beam, to the neighbouring vertical strain-plane eh 
towards the left, in the lower half ; and the compressional 
diagonals reach from the same upper vertical strain-plane 
g) & to the lower vertical strain-plane j 7 towards the 
right. As the maximum compressive strains in the lower 
face h} h and /1 1 are each equal to the maximum tensile 
strain gg! in the upper face, the strained diagonals form 
the tensional parallelogram gi! % h'e, and the com- 
pressional parallelogram g? & /} j, in which the parallels 
are all of equal lengths and have been equally strained, 
representing equal stresses. Thus, again, the longitudinal 
shearing diagonal stress pertaining to a given vertical 
plane in the beam is proved to be of uniform intensity 
throughout the whole depth of the beam. 

By the addition to Fig. 11 of the alternating link of 
diagonal strains, the symmetrical Fig. 12 is produced. 
Any indefinite number of intermediate links may be 
inserted, converting the whole surface of the beam into a 
network of diagonals. But no possible pictorial present- 
ment can give expression to the infinitude of stress and 
strain. Superposition or co-existence of two or more 
stresses in the same plane and in the same line, in the 
same or in different directions, prevails everywhere; yet 
each stress is transmitted as though the others by which 
it is overlaid or crossed were not in existence. 








THE WATER SUPPLY OF ENGLISH TOWNS. 
(Concluded from page 489.) 


Iv our last impression, page 489, we dwelt at some 
length upon the serious necessity for preventing the 
underground waste of water which occurs in almost every 
town in England, and particularly upon that necessity in 
towns where additional supplies from new sources cannot 
be readily obtained even with the expenditure of con- 
siderable sums of money. Reference was made to the 
false impression which prevails and connects waste pre- 
vention with house-to-house mspection ; and some descrip- 
tion was given of the methods by which this underground 
waste may be detected, and of the waste water meter sys- 
tem. A brief description was given of the system as carried 
out in Liverpool, in South London,and elsewhere. We now 
come to the peculiarity of the differentiating waste water 
meter by which it distinguishes between water wasted and 
water used. An ordinary integrating meter, such as those 
employed for the measurement of trade supplies, can only 
register the volume of water passing into a district, ex- 
actly as a gas meter registers the volume of gas passing 
into a house, and even with a recording apparatus it can 
only show within certain limits the average rate at which 
the water is passing during certain reduced intervals of 
time. What is required is an apparatus that will record 
the nature of the flow. The waste water meter does this. 
During the time that water is being drawn for use, as is 
generally the case at some of the taps in a district through- 
out the whole day, the rate of flow in the main must 
obviously be continuously varying. If there were no 
cisterns and ball-cocks, and if, at a given signal, every one 
in the dist.ict suddenly ceased to draw water, the rapid 
variation in flow through the main would as suddenly 
cease, and after a few oscillations of the pressure, which 
the free air in the main permits to take place, a perfectly 
steady flow would ensue. 

The diagram of a waste water meter upon such a dis- 
trict would graphically represent these two conditions. 
The pencil would draw from left to right a continuous 
line, as shown in Fig. 1, rising and falling according to 
the varying draught caused by the opening and closing 
of individual taps. If at 3.30 p.m. absolute cessation of 
draught for use took place, we should have, in the absence 
of intervening cisterns, the sudden change shown at that 
time to a perfectly horizontal line; and under such 
circumstances the horizontal line would represent waste 
amounting to 580 gallons an hour. But these are not 
exactly the circumstances which usually occur in practice. 
Some of the water flowing through the taps is not drawn 
direct from the main, but passes through cisterns con- 
trolled by ball cocks. The effect of this upon the waste 
water meter was graphically shown in practice on one of 
the London water mains, passed for the purpose through 
the lecture-room of the Society of Arts in the Adelphi, 
during the reading of a paper by Mr. Deacon on the sub- 
ject of constant supply and waste of water, on the 17th 
of May, 1882. The cessation of discharge from the 
cisterns of course allows them to fill up, and in doing so 





the ball cocks gradually close. All cisterns do not cease 
to be used at the same instant, but the large majority 
cease to have water drawn from them between 10 and 
12 or 1 o’clock at night, and the mean result is a gradual 
reduction of the flow to them through the main, at a 
constantly increasing rate. If the flow from the ball 
cocks into the cisterns entirely ceased, it is obvious that 
the flow in the mains would be once more uniform, and 
would be represented in the waste water meter diagram 
by a perfectly horizontal line, as in Fig. 1; but it is 


Fig.1 





equally obvious that before it ceases the flow in the main 
cannot be uniform, and that the resultant line on the 
diagram cannot be horizontal. In Fig. 2 is shown the 
mean line produced upon the diagram of the differentiat- 
ing meter by the closing of a large number of ball cocks. 
Between 11 p.m. and midnight the steady but not uni- 
form flow through ball cocks begins to be differentiated 
from the very irregular flow due to taps directly con- 
nected with the main. At 2 a.m. the flow to cisterns— 
except such as are wasting water, and thus causing a 
uniform flow—has entirely ceased, and from 2 till about 
3.40 a.m. nothing remains but waste and the occasional 
sudden rise and fall caused by some sleepless inhabitant 
of the district, from which irregularity, however, the 
waste is entirely differentiated by the unmistakeable hori- 
zontal line it causes. 

It has occasionally been urged that some of the cisterns 
and tanks never become filled during the night. In very 
rare cases this is true, but the diagram does not even then 
mislead. If the cisterns are in the act of filling, but do 
not fill, then the line does not become quite horizontal, 
and any person who understands the diagram can 
from it the true position of the waste line. The waste 
line is either the uniform horizontal line which the pencil 
actually draws upon the diagram, or, in the absence of 
such a line, it is the horizontal asymptote to the curve 
which is always visible on the diagram. To take an 


extreme case, imagine that before the upward rise of early 
morning begins the curve has only reached the position 
which it occupies at 1 a.m. in Fig. 2. It is easy to under- 
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stand that the curve being continued could not go below 
500 gallons an hour, but the error in assuming that the 
lowest steady line in such a diagram represents the whole 
waste does not apparently amount to 1 per cent. 

Such cases have proved the great value of the system. 
A waste meter has been applied to such a district, and 
after acting upon its indications the diagram sank bodily 
upon the paper until the horizontal line was coincident 
with the zero line. And we might reproduce many 
diagrams in which the waste line has actually been tem- 
porarily lowered to the zero line. Without attention it 
will not, of course, remain there long, for in every district, 
however small, the waste requires constant watching to 
keep it within reasonable bounds. 

It can thus be understood that the time, amount, and 
nature of every change in the rate of flow, however small, 
must be recorded upon the diagram; and it is this power 
of differentiation which constitutes one of the most neces- 
sary characteristics of a waste water meter. The water- 
way in the waste water meter, as in ordinary inferential 
meters, is small when the flow is small, but, unlike 
ordinary inferential meters, it becomes automatically 
large when the flow is large. In other words, the motive 
power of the meter is absolutely independent of the rate 
of flow in the main, and while the accuracy may be made 
equally great at high and low velocities, no loss of head, 
measurable by ordinary methods, occurs 

Immediately upon the adoption in Liverpool of the 
waste meter system, the rate of suppression of waste was 
so largely augmented that before the end of 1875 a con- 
stant supply of water was given, under somewhat higher 
pressure than before, with a considerable reduction in the 
rate of supply; that is to say, all restrictions to the abso- 
lutely free use of water were removed, the pressure 
available for fire purposes was increased, and yet so great 
was the reduction of waste that the total demand upon the 
resources of the water authorities was actually diminished. 
In 1874 it was found that, for all domestic purposes, and 
for hotels, warehouses, offices, and shops, including waste, 
but not including ordinary trade supplies, 28 gallons per 
head per day were required. At the end of 1875 the 
supply had been made permanently constant, and in 
1887, thirteen years after, the supply for the same purposes 
was about 14 gallons per heat per day. The original 





waste therefore exceeded one-half of the 28 gallons, 
for when one-half had been recovered the 14 gallons 
supplied included some still remaining waste. This is all 
that the 800,000 persons of Liverpool can be induced to 
take — notwithstanding the water carriage system of 
sewerage—when the pressure is maintained continuously, 
and the use of water is wholly unrestricted. But the 
population — by the Liverpool authorities is now 
increasing at the rate of more than 13,000 per annum, 
and Liverpool, unable to afford 14 gallons per head, 
exclusive of trade supplies, has had to go for an additional 
supply from the sources of the Vyrnwy. 

n a useful little book upon “ Water: Its Composition, 
Collection, and Distribution,” the author, Mr. Joseph 
Parry, C.E.—who in the capacity of assistant water engi- 
neer, of Liverpool, carried out the work of waste preven- 
tion—writing in 1881 stated that the money value, at 
cost price of the water saved, was £53,000 per annum. 
Since then it has increased. The former intermittent 
supply, excluding water sold for trade purposes, was 
22 gallons per head per day; the actual available saving 
up to 1887 was therefore 8 gallons, which, over the popu- 
lation of that year, gives a total of 6,170,000 gallons a 
day, amounting, at the cost price of 7d. per 1000 gallons, 
to £65,000 per annum. The water thus recovered is now 
sold to the additional population, and has enabled the 
corporation, without any increase of the rate or rent, and 
with a reduction from 9d. to 7d. per 1000 gallons in the 
price of water sold to manufacturers, to pay the interest 
upon the 14 millions sterling hitherto expended upon the 
works now being carried out in North Wales forthe future 
supply of Liverpool and the district. Incidentally it may 
be mentioned that with the reduction of waste and the 
restoration of constant supply, there has taken place in 
Liverpool a reduction of the zymotic death-rate of a most 
remarkable kind. 

The following facts relating to other water works where 
the waste water meter system has since been applied, are 
extracted from information furnished by the authorities 
themselves :—In Gloucester the rate of intermittent 
supply was 31 gallons per head per day for all purposes 
except street watering, including all waste. This has 
been reduced over the whole city, by means of the system, 
to 17 gallons with constant service. In Hertford the 
supply was 38°5 gallons per head wd day under intermit- 
tent service. It was reduced by the system in six months 
to 17°5 gallons for all purposes under constant service. 
In the Lambeth Water Company’s district, over a popula- 
tion of 280,000, the consumption with intermittent supply 
was 34 gallons per head. It has been reduced by the 
system throughout the same district to a little over 
20 gallons for all purposes under constant supply. In the 
East London Company’s district the system has been 
applied to 69,000 persons, with a reduction in the quantity 
supplied from 26°5 with intermittent service, to 16°14 with 
constant service for all purposes. In the Southwark and 
Vauxhall Company’s districts, over a er. of about 
250,000, the rate of — was 38 gallons per head under 
intermittent service. It has been reduced by the system to 
224 under constant service for all purposes. In connection 
with these facts we may also mention that, as shown by 
the reports of the Metropclitan Water Examiner, Major- 
General A. de C. Scott, this reduction of waste has already 
made itself very materially felt upon the draught from 
the Thames, for whereas the intake from the Thames was 
81,655,813 gallons per day in April, 1887, it was reduced to 
77,325,367 gallons in April, 1888, or a reduction of 4,330,446 
gallons per day, notwithstanding the increase in popula- 
tion. This reduction represents at 20 gallons per head per 
day, a supply for no less than 206,522 people. In the case 
of the Kent Waterworks ge yd the population is not 
given, but the figures show that the rate of supply before 
the introduction of the system over the district thus far 
included was 61 per cent. higher than it now is, and that 
the change has been effected in ten months. In Bath, 
although the meters are everywhere fixed, the system has 
been so far applied to only 14,000 of the population, and 
the reduction for that population is from 36 to 16 gallons 
ood head per day for all purposes under constant service. 

hroughout the whole of Birkenhead the rate of supply 
was 24 gallons per head per day, and this has n 
reduced to 17°7 gallons for all purposes under constant 
service. In Bradford the system has been already applied 
to 184,000 persons, and the total volume taken per head 
has been thereby reduced from 27 gallons to under 
20 gallons with constant service. In Southampton, where 
the meters have been applied to the whole town, the 
work has not yet been completed, but the supply has never- 
theless been reduced from 60to 35} gallons per head perday. 
The same may be said of Salisbury, where the supply has 
been already reduced from 50 to 314 gallons per head, in 
both cases under constant service. The supply to the 
whole city of Hereford has been, by the same system, 
reducéd from 53 gallons to 24 gallons under constant 
service for all — In Chester the system is being 
applied to the whole city, and so far as it has been worked 
the water taken has been reduced from 40 gallons to 134 
gallons under constant service for all purposes. We have 
given only a few examples from this country where the 
supply to between three and four million persons is now 
under this system. These figures serve abundantly to 
show that without any vexatious interference with the 
fittings and pipes of consumers, an unrestricted constant 
supply may be easily given and maintained with 15 gallons 
or less 69 head for domestic purposes, including all waste, 
while the total amount per head per day depends entirely 
upon the quantity on for trade purposes. In a few 
places the total supply with unrestricted constant service 
has been reduced to 12 gallons, and even less. . 

We have thus dealt at considerable length with this 
question, because years of experience has now most abun- 
dantly proved that many existing sources of supply are 
abundant for the future requirements of many years when 
the enormous waste that almost everywhere is taking place 
underground is stopped, or at least reduced to the 
minimum which is possible, as shown by the facts we 
have given. 
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LOCOMOTIVE COUPLING AND CONNECTING 3zin. by 2in. Its pins are 8in. diameter at the large end 
RO 


DS. 
No. II. 


Fic. 8, diagrams A BC and D, give four coupling-rod 
sections that have been used on the North-Eastern Rail- 
way. It is to be noted that these are considerably lighter 
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and 4in. diameter at thesmallend. The passenger engine 
has four wheels coupled 6ft. 8in. diameter, while the 
goods engine has six coupled 5ft. lin. diameter. The 
cylinders are the same in both, namely, high pressure, 18in., 


, and low pressure, 26in. diameter, with a 24in. stroke in 


each. In each engine there is one high-pressure and one 
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than those dimensioned in the previous figures. 


Section C 
belongs to a passenger engine which ran 386,223 miles 
between 1875 and 1885, and then broke its side-rod. | 


Some other breakages of these rods in nger engines | 
have occurred at the expiry of about the same period of | 
running, namely, ten years. Section D is one introduced 
y Mr. Worsdell twenty years ago, and which has never 
yet failed. It has approximately the same area as 








low-pressure cylinder, the cranks being at right angles. 
Fig 9a gives the coupling rod for the passenger engine. 
Fig. 10 gives five sets of indicator diagrams taken from 
these last compound engines. These are intended to illus- 
trate three standard cases of special interest in connection 
with the strength of the connecting and coupling rods. 
The first case is that of maximum speed. Along with this 
goes, of course, a low mean effective steam pressure; but 
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Section C, and has been used invariably since 1885 in 
Eee of C. It can be used for rods up to 9ft. length | 
tween centres. 

Fig. 9 shows the coupling and connecting-rods used at 
present on the North-Eastern Railway in the Worsdell 
and Von Borries compound engines. The passenger rod 
is given the Section D just mentioned. The goods engine 
has a section 44in. by 2}in. The pins are in both cases 
3hin. diameter. The connecting rod differs in the’ two 
engines only in the Jengths between centres. Its section 
at the big end is 4jin. by 2in., and at the small end is 


the cards given are for the maximum power ever used 
along with this maximum speed. This case, of course, 
applies to a passenger engine. The cards were taken 
on an upward incline of 1 in 175. 

The second standard case is that of maximum steam 
pressure, and is that of a goods engine running up hill. 
Two cards are given. The first shows an indicated 


-horse-power of 178 with a speed of five miles per 


hour, while the second shows 412 indicated horse power 
with a speed of twenty-two and a-half miles per hour. 
Theeffective steam pressure in the former of these twocards 





is almost exactly double that in the latter. At half-stroke 
the effective pressure in Nevgeseee cylinder in the first 
is 110 lb. per square inch, while in the latter it is but 
65 lb. per square inch. The coupling rods in both Cases 1 
and 2 have a throw of 1lin. 

The indicator cards, Case 3, illustrate severe combina- 
tions of stresses arising from high speed, and therefore 
great centrifugal force, and those arising from heavy 


Fig. 10 
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Case. I, 





CasE IL. 








Case III. 


steam pressure. These are taken at speeds of thirty-five 
and sixty miles per hour from the same passenger engine 
as in Case 1. 

These and a similar set of data kindly supplied by Mr. 
Drummond, of the Caledonian Railway, give the figures 
embodied in the table B, which has been constructed 
for the sake of easy reference as regards proper 
data for the problem of coupling and connecting rod 
design in these three leading representative cases already 
described. 

In Table B the obliquity of the connecting rod has 
been taken into account in calculating the maximum 
thrusts on the rods. The thrust on the coupling rod is 
calculated on the supposition that all the driving-wheels 
sharethe work equally. Thus, since the cranks are at righ* 
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angles, and therefore at about half-stroke work is being 
got from one cylinder only, the coupling rod thrust is 
obtained by dividing the connecting rod thrust by four or 
six, according as there are four or six wheels coupled. 
The calculations are made for a point a little earlier than 
half-stroke, at the point where the greatest danger from 
centrifugal force occurs. For slow speed, where the 
accelerations are small only, the greatest danger tothe coup- 
ling rod occurs when the steam thrust along itis greatest ; 
that is, when the cranks stand at about 45 deg. from the 
dead points. In another article the proper rational 
formule will be applied to the calculation of sections for 
these three standard cases. 








NAVAL ARCHITECTURE AT THE GLASGOW 
EXHIBITION. 

Tue firm of Messrs. J. and G. Thomson at present 
occupies a foremost position among the shipbuilders of the 
Clyde in the production of swift ocean steamers and 
~ efficient war cruisers. Their stand of models is one of 
the most interesting and important in the Naval Architec- 
tural and Marine Engineering sections of the Glasgow 
Exhibition. Not only do these models represent vessels 
of widely different types and exceptioral excellence, but 
their high finish and tasteful arrangement are such as to 
attract instant attention. The collection is of particular 
interest just now, inasniuch as it includes a full model, 
complete in every particular, of the new Inman steamers, 
City of New York and City of Paris, to which we shall 
refer subsequently. 

We illustrate three of Messrs. Thomson’s models. 
The Scout was the pioneer of aclass now well repre- 
sented in the British Navy, of high-speed small cruisers. 
She has been followed by the Archer class, which is very 
similar, although with higher speed and more powerful 
armament. Both these vessels have been built by the 
Messrs. Thomson. They are propelled with twin screws, 
and a peculiar feature in their design is the large torpedo 
armament with which they are provided. Not the least 
interesting and attractive aniong the models displayed 
by this firm is that of the Spanish torpedo catcher, El 
Destructor, designed and built by them. This is the 
fastest seagoing vessel afloat, having attained a speed of 
223 knots an hour upon a trial of six hours’ duration, and 
steamed for twenty-four hours continuously at the rate of 
21 knots, when she crossed from Falmouth to Finisterre. 
The El Destructor is of only 380 tons displacement at her 
normal draught of water, and has twin screw machinery 
‘protected from the fire of machine guns, besides being 
Very minutely subdivided throughout. The design is an 
excellent one, and the model is worthy of the subject it 
represents. Very high praise has been awarded to the 
vessel by the highest naval authorities in this country and 
abroad ; and since being delivered over she has done a 
great amount of service, being at present employed asa 
tender to the Queen Regent. Returning to the models of 
mercantile steamers in Messrs. J. and G. Thomson’s col- 
lection, we next notice an Atlantic steamer of their pro- 
duction of which the performances are well-known. The 
s.s. America was built by them for the National Line in 
the year 1883, and she was at the time noticeable among 
other qualities for the great speed she attained upon her 
fuel consumption. She followed a year after the cele- 
brated Guion liner Oregon, and upon her maiden voyage 
“beat the record,” being the first steamer that had done 
so on a urst trip, her voyage across occupying six days 
thirteen hours. She consumed only 175 tons of coal per 
day, whereas her principal competitors burnt nearly 300 
tons; and this fact alone, apart from her exceptional rate 
of steaming, was a valuable consideration to her owners. 
Messrs. Thomson attributed her admirable performance 
chietly to her form and proportions, whereby a relatively 
small horse-power was required to drive hex;,and, in 
addition to this quality, they accounted for her success 
partly by the abandonment of the attempt to carry a 
large cargo in a high-speed passenger ship. The America 
is now the property of the Italian Government, who so 
much appreciated her speed qualities, and her extensive 
subdivision into watertight compartments, that they have 
converted her into a permanent armed cruiser for the 
instruction and support of the Italian fleet. She is built 
of steel throughout, and it is worthy of notice that all 
the steel above the level of the lower deck, where high 
tensile stresses may be expected, is equal to 36 tons per 
square inch, or four tons higher than is usual in mer- 
cantile vesse!s. It is also interesting to remark that the 
America was the first of the large Atlantic liners to be 
fitted with double butt straps on the outside plating, 
a detail in ship construction which is now much in vogue 
and highly approved. 

Messrs. Thomson also show a model of the Cunard 
steamer Servia, built by them in 1881, which vessel has 
been continuously running ever since. She was one of 
the earliest of the high-spee:| Atlantic steamers, having 
been laid down at about the same time as the Guion 
steamer Alaska and the Inman steamer City cf Rome. 
Her performances did not, however, quite come up to 
those of her rivals, although in 1883 she had crossed the 
Atlantic in seven days six hours, being twenty-two hours 
longer than the shortest passage of the Alaska, and eight 
hours longer than that of the City of Rome up to that 
time. 

Tourists in the West of Scotland will be quite familiar 
with the Columba, which runs daily at a high rate of 
speed, and with train-like regularity, between Glasgow 
and Ardrishaig. It is scarcely necessary to describe this 
handsome and commodious steamer, of which a model is 
exhibited by Messrs. Thomson, her builders. The 
Columba is all that a Firth of Clyde pleasure boat 
should be, not only in regard to her swiftness and steadi- 
ness, but also on account of the accommodation and com- 
fort she atfords to tourists in waters which are rarely free 
from breezes that are more than bracing, and mists 
which tend to saturation. Altogether this enterprising 
firm deserves much commendation for the display it has 
made of its naval architectural resources and achieve- 





ments. Messrs. J. and G. Thomson have come to the 
front during recent years as builders and designers of the 
highest class of war and mercantile shipping, and the 
show of models which they present at the Glasgow 
Exhibition is fully worthy of the eminence they have 
attained. 








LETTERS TO THE EDITOR. 
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THE STABILITY OF VESSELS UNDER THE CONDITION OF THEIR 
HOLDS BECOMING FILLED WITH WATER. 


Srr,—The importance attaching to the question of the stability 
or instability of vessels under the condition of their holds becoming 
filled with water from the effects of injury, leads to the considera- 
tion of the value and volume of ‘‘shoulder” remaining intact to the 
vessel as giving buoyancy and stability at the floatation line to 
maintain the vessel upright and floating on the surface of the water 
after the original buoyancy and “shoulder” has been destroyed. 
For upon a vessel receiving injury, and the hold becoming filled 
with water, the vessel sinks deeper in the water in proportion 
to the volume destroyed, and the ‘“‘shoulder,” or righting power 
of the vessel at the water line also becomes destroye re 
in an equal proportion ; and it may be, under certain conditions of 
injury, and the vessel sinking deeper in the water, that sufficient 
buoyancy or stability may not remain to the vessel to prevent 
capsizing or foundering. For upon water entering the hold, the 
buoyancy becomes reduced by this amount, and the vessel sinks 
deeper in the water. The ‘‘shoulder” also becomes destroyed or 
reduced till the upward power of the bottom buoyancy becomes so 
great in proportion to the “shoulder” remaining intact as to over- 
turn the vessel; and if there be a double bottom for the portion of 
the vessel so injured, the volume of buoyancy in the double bottom 
will be acting up as a bottom float, and helping to the capsize of 
the vessel. 

If we have a vessel of, say, 10,000 tons displacement, by the de- 
struction of one-fifth the —— the buoyancy due to this one-fifth 
is lost, and the vessel sinks deeper in the water in a tothe 
volume destroyed. The ‘‘shoulder” also becomes reduced by the 
one-fifth reduction, and it is a question if the remaining four-fifths 
of “shoulder” will be of sufficient power to counteract the in- 
creased volume of buoyancy and the volume of double bottom 
acting together, and if not of sufficient volume or power, then the 
buoyancy of double »ottom, &c., will be acting up. There will be 
no reserve of stability or ‘‘shoulder” to either side, the vessel may 
incline, and she rolls over. 
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Now it will be an easy matter to see and determine the relative 
power of upsetting buoyancy, and the power of the ‘‘shoulder” to 
return the vessel upright upon any force or power acting upon her 
and tending to overturn. For if we take the buoyancy of the 
vessel, and the shoulder or volume of stability when intact, and 
also the condition of floatation and volume of ‘‘shoulder” or stability 
remaining intact after injury to the hull, and with water in the 
holds, say, with (1) one-fifth destruction of hull, (2) two-fifths, 
(3) three-fifths, and so on, and then form a scale under these con- 
ditions of injury, we shall be able to see and ascertain the exact 
point, position, and power of the vessel to resist overturning or 
foundering under any condition of the holds becoming filled with 
water, Thus we can see that the vessel sinks deeper in the water 
in proportion to the one-fifth destroyed, the stability or volume of 
‘**shoulder” becomes also destroyed, till at about the two-fifths 
destruction of parts the vessel would be unstable and liable to 
capsize. This also may be seen by the height of metacentre, by 
taking the position or height of metacentre when intact—above 
which point the common centre of gravity of the hull, &c., must 
not be to insure stability. By the destruction of parts and the 
vessel sinking deeper in the water, the metacentre becomes reduced 
or lowered till it may be in the same point or position of the centre 
of gravity of the vessel, and on the point of capsize. 

Now it is possible in the construction of vessels to so construct 
and to place within the vessel a reserveof buoyancy, ‘‘shoulder,” and 
power that upon any accident or injury to the vessel shall buoy up 
and retain the vessel on the surface of the water—inner skins, sides, 
or casings, marked A, Fig. 1. The volume of ‘ shoulder” de- 
stroyed for the one-fifth length of the vessel shall be provided in 
the one-fifth length destroyed, not only giving a positive reserve of 
buoyancy to this extent, but also a positive reserve of ‘‘ shoulder” 
and stability at the water line to retain and return the vessel 
upright upon injury through collision or other cause, and the holds 
becoming filled with water. J. A. 

London, June 14th, 





THE DYNAMICS OF A PARTICLE, 


Sir,—‘‘ A Puzzled Student” is quite right in saying in his last 
letter that all the correspondents have left him as puzzled as ever, 
because none of them has hitherto touched the rea) point of the 
question that puzzles him. 

“The Puzzled Student” does not seem quite to understand the 
meaning of action and reaction. Force is only a quality in matter, 
and cannot exist: without matter; it emanates from one body, and 
influences another. 

If A and B be two bodies, some distance apart, and A pulls B 
with a certain force, B also pulls A with a force of exactly the same 
magnitude. If the one force be called action, then the other is 
reaction, and vice versd. Thus there are two forces, equal and 
opposite, but they cannot interfere with nor counteract each other, 
because they are not attached to the same body. The one is 
attached to and influences B, the other is attached to and influ- 
ences A. There being no other forces, it is quite evident that 
neither A nor B can be in equilibrium, and therefore they will 
both move. Of course if the two bodies A and B be not apart, but 
in contact with each other, they cannot move. This, however, is 
not the result of the two forces baiancing each other—this they can 
never do—but is due to the pressure at the point of contact, which 
constitutes another pair of forces—also action and reaction— 
which, each one respectively, balance the first-mentioned forces. 
Hence Newton’s third law of motion is equally true whether the 
bodies are in motion or at rest—that is when the motion is = 0 —; 
but it always deals with two bodies and their mutual actions. 


or reduced * 





As regards the sketch in the ‘Puzzled Student’s” letter of 

June Ist, the forces B and C must not on any account be con- 
sidered as action and reaction; they have nothing whatever to do 
with each other. The reaction corresponding to B must be found 
acting on the invisible body or particle from which B emanates, 
equal to B, but of an apne direction. The same with C. 
Should B and C be equal, the particle A would be in equilibrium, 
and would not move; if not, itmust move. Quite the same may be 
said with respect to the ‘‘ Puzzled Student's” last letter. If I try 
to shut the door against the wind, the reaction to my push on the 
door is the pressure on my hands from the door, and by no means 
the pressure of the wind against the door. Further, if I project a 
stone vertically it will be at rest the very moment it turns, but it 
is not in equilibrium, because it is influenced by one force only, the 
gravity that “‘ pushes” it down, or rather pulls it, gravity being 
only the name of the force which, emanating from the earth, acts 
on the stone. The reaction is a force, equal and opposite, but 
attached to the earth and trying to pull the earth towards the 
stone. Therefore, neither the earth nor the stone is in equilibrium, 
and the fact that the former seems to be at rest while only the 
latter moves, is of course due to its great mass compared with the 
stone. 
The “‘ Puzzled Student” says he knows ‘‘ that he will be told that 
the reaction is due to the fact that the stone is in accelerated 
motion ;” but he will not, because it is not so. As I have said 
before, Newton’s third law is quite general, and applies equally 
well to bodies whether at rest or in motion. 

It is quite true, as some of your correspondents say, that such 
things as particles without mass, inertia, or momentum, do not 
exist in nature; but this has nothing to do with ‘ Puzzled 
Student's” question, which might just as well be answered and 
explained—viz., theoretically—whether the forces act on such 
particles, or on stones or other bodies, 


June 16th, 





0. E. 


Sim,—The obvious error in ‘A Puzzled Student’s” first letter 

on this subject lay in the assumption that if in the equation 
am=F-R 

m be zero, F must equal R. This fallacy I have pointed out. His 

last letter, in your issue of the 15th, however, discloses a miscon- 

ception not so likely to occur, and only faintly shadowed in his 

first. 

He states Newton's third law in the form, ‘‘ Reaction is always 
equal and opposite to action—that is, the mutual actions of two 
bodies are always equal, and take place in opposite directions.” 
So far so good, but unfortunately he goes on to say that “ this is 
sometimes written, ‘ Every force is balanced by another and equal 
force.’” 

If “ P. S.’s” tutors have taught him so to write it, they bave been 
very injudicious, and wofully misled him. If every force acting 
on a body were opposed by an equal and opposite force acting on 
the same body, the effect on the body’s motion must obviously be 
nil. Newton's law asserts that action and reaction are ecual—that 
is, that the action on the object equals the reaction on the agent. 
This is very different from ‘‘ P. 8.’s” interpretation. 

If we have two bodies, the masses of which are respectively 
M and wm, and if the first attract the second with a force equal to 
F—push is a faulty expression, implying the idea of proximity— 
then if a be the acceleration of the attracted body, by Newton's 
second law 

am=F, 
Newton's third law further asserts that in the supposed case the 
first body will be equally attracted in the opposite direction by 
the second body, and hence by the second law, if A be the accelera- 
tion of the first body, 
-~-AM=F=am 


Your correspondents, however, have been hypercritical in taking 
‘* Puzzled Student” to task for speaking of a particle without mass. 
The expression, as I have pointed out, is admissible, premising that if 
it is to have real significance, it must be considered as an abbrevia- 
tion for the expression, ‘‘A particle of indefinitely small mass.” 
But when “‘ Puzzled Student” proceeds to say that he may regard 
his particle as ‘‘a portion of an electric current,” &c., he leaves the 
frying-pan and enters the fire. A particle in dynamics is essentially a 
portion of matter, and has nothing congruous with a “‘ portion of an 
electric current.” Newton's laws refer merely to the attraction, 
repulsion, and motion of material bodies, and if ‘‘ Puzzled Student” 
has imbibed a different notion it will be well for bim to eradicate it. 

Proceeding further with ‘‘ Puzzled Student’s” letter, gravity is the 
attraction between material bodies in virtue of their masses—a force, 
not a substance, and in the case he supposes of the earth and a 
stone, the action is on the stone and the reaction is on the earth— 
not on gravity. He confounds the agent with the action. “ Puzzled 
Student ” writes :—‘‘I know I shall be told that the stone in falling is 
reacting against gravity.” If anyone does so tell him they will use a 
most objectionable phrase. The stone will fall towards the earth 
because the earth attracts it, and in accordance with the second 
law that is the action. 

The earth will, at the same time, fall towards the stone in con- 
sequence of the reaction, and the relative acceleration will have 

™m 

M’ 
D, CHERRY. 





the relation, in accordance with Newton’s third law, . = 
a 


Birmingham, June 16th, 


Srr,—‘‘A Puzzled Student,” in his previous letter, makes it 
clear that he had never looked at the only book published bearing 
the title at the head of his letters, nor at any other of the works of 
Professor Tait. The question he now asks is, Why a stone thrown 
up begins to fall at the summit? In every book on mechanics one 
of the first examples shows that the stone does not begin to fall at 
the summit; it begins to fall at the t of projection, and con- 
tinues to fall all the way up and all the way down, and a diagram 
is usually given showirg that a parabola is the curve whose ordi- 
nates represent the distances fallen in any given intervals of time. 
He further asks, why the stone, being at rest at the summit and in 
perfect equilibrium with gravity, does not remain there? This state- 
ment is inaccurate ; the student confounds velocity with acceleration. 
It is the change of velocity of the stone that isin perfect equilibrium 
with the acceleration due to gravity. If the stone remained at 
rest at the summit, its rate of change of velocity would be zero, 
contrary to the condition that gravity is acting on it. Without a 
constant change of velocity, the ‘‘push” of the stone upwards 
against gravity would not be equal to that of gravity downwards, 
and the equation— 





Reaction 
Effect 


Action = 
Cause 


or, 


would be falsified. This equality holds not at the summit only, as 
his question puts it, but all through the flight, and every text-book 
explains this clearly. 

n shutting a door against a high wind, neglecting friction, the 
ush has not to be, on the whole, greater than the resistance. 
ut the time is an element he has overlooked. Given eternity to 

do the work, the required force would equal the resistance of the 
wind ; but as the door must be shut in finite time, it must move 
with finite velocity, and this motion induces an additional resistance 
—the reaction against acceleration—which must be overcome during 
the first part of the action, As the door is finally left without 
motion, the force exerted is reduced during the latter part of the 
action to less than the resistance of the wind. But, on the whole, 
the forces are equal. Here the student must beware of confounding 
external and internal forces. Throughout the action, at every 
instant, the applied force is equal to the resistance, and that 
resistance is the sum of the external force of the wind and the 
internal force, or acceleration, 

In another paragraph the remark occurs that neither the 

electric current nor gravity has inertia or momentum. In my 


preceding letter I pointed out to him that inertia is the property 
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This student has not 
divulged all his puzzles if he is nursing notions about either a 


which distinguishes matter from space. 
ticle of electricity or of gravity. 
eral, Commercial-road, E. T. I, Dewar. 


— 


§in,—It is no wonder that “ Puzzled Student” is puzzled by 
certain aspects of dynamics if he did not know, or does not acknow- 
ledge, that Newton's three laws of motion are only true of matter 
that possesses inertia, and can acquire momentum. 

Your correspondent defines force correctly, and states Newton’s 
third law correctly, but his gloss on it contains an error, as he will 
see if he understands the following reply to his question about the 
falling of a stone. He says: ‘‘I project a stone vertically to a 
height of 50ft.; at a certain instant of time that stone is at rest 
relatively to the earth. Gravity pushes the stone down towards 
the ground ; but the stone, according to Newton and Mr. Dewar, 
pushes up with precisely equal force against gravity. Why does 
the stone begin to fall? Being at rest and in perfect equilibrium 
with gravity, pushing up against gravity just as much as gravity 
pushes it down, why should not the stone remain up in the air for 

ver?” 
; These statements contain several errors, First, it is not true 
that a stone flung vertically into the air ever rests in the air for the 
minutest possible fraction of a second. On the contrary, it is in 
motion the whole time. 

Secondly, it is absurd to talk of anything remaining at rest for 
an instant—an instant is position in time without duration, as a 
point is position in space without magnitude, If your correspon- 
dent means seriously to assert that a stone thrown into the air—or 
a swinging pendulum, or the reciprocating piston of a perfectly- 
fitted and perfectly-rigid steam engine in action—stands still for 
any fraction of a second, however small, at each change of motion, 
he must state his proofs, for the doctrine is a novelty. 

Thirdly, it is not true that when the stone has reached the top 
of its flight it still ‘‘ pushes upward,” or has any tendency to go 
higher. The exact contrary is the fact. By the time it has got 
50ft. high gravity has taken all the go out of the stone; and if 
gravity could then be annihilated the stone would rest placidly at 
its height of 50ft. ‘for ever and ever.” Thestone has no tendency 
to go either up or down in itself, but gravity at once begins to pull 
—pull, not push—it down. If the stone had no mass or inertia, 
gravity would pull it down instantaneously, ¢.¢., in no time at all. 
But because the stone has inertia, therefore gravity requires time 
to pull it down, and a. uniformly quickening descent, and a violent 
blow at the end of it are the consequences, 

Your correspondent must master the idea of inertia. If he finds 
it impossible to do that he should give up the study of physics. I 
regret that the two errors and one absurdity mentioned above 
make any full reply to your correspondent superfluous at present. 

5, Angel-place, Edmonton, Wm. Muir. 

June 18th, 





Sm,—I am not surprised that a student is puzzled. Your corre- 
spondents who undertake to explain matters to him are not agreed 
among themselves. Newton's words and illustrations of his mean- 
ing are perfectly clear. The resistance of a cart to a horse pulling 
is, as he has pointed out, precisely equal to the pull. It is equal 
and opposite to it at all times. If ‘‘ Puzzled Student” will turn 
to THE ENGINEER for April 3rd, 1885, he will find a letter which 
you did me the honour to publish which may remove his difficulties. 

Briefly stated, all the trouble arises from the mistaken notion 
that force is a cause of motion, This is not true; motion is the 
cause of force. It would be easy to show that if force were the 
cause of motion the theorem of the conservation of energy could 
not be true. Newton has shown in his celebrated letter to Bentley 
that there is no such thing as attraction. 

Force is the result of energy, and no man living can give a single 
example of a display of energy of which one’s senses can take 
cognisance apart from motion, As soon as the idea that force is 
the cause of motion, instead of a result, is accepted, the study of 
dynamics will be so simplified that no more students will be 
puzzled, This letter is the only one J intend to write on the sub- 
ject now. I hope this will justify its insertion. Tl. @. 

London, June 18th, 





Sir,—It seems to me that ‘‘ Puzzled Student” has not grasped the 
obvious meaning of Newton’s third law, but is so twisting the words 
in which it is given as to make it appear absurd, Newton says :— 
‘Action and reaction are always equal and in opposite directions, 
or the mutual actions of two bodies are always equal and take 
place in opposite directions,” ‘‘ Puzzled Student's” small differ- 
ence is a great one, for it would stop all motion. 

Resistance cannot here be put for reaction, for the first means 
opposition to action ; the second, the action whereby a thing acted 
on returns the action to the agent. Resistance may be greater or 
less than the action making it visible, but Newton says action and 
reaction are equal and in — directions. Resistance is inde- 
pendent, and reaction depends on the action. 

In the case of the door, the wind acts on the door, which returns 
the action so far as it can, and the door will move until the 
reaction is equal to the action at any instant, that is, the door will 
move on its hinges until they or the wall behind, having an 
indefinite power of resistance, together with the door, will all, 
acting together, supply reaction equal to the action of the force of 
the wind on the door at that moment. Why should a stone begin 
to fali? The stone being thrown up, the force of propulsion is 
gradually used up in overcoming the friction created by its passage 
through the atmosphere and the pull of gravitation. Where is the 
reaction? The reaction is not gravity, for this exists at all times, 
whereas the action of the stone called into being the reaction. If 
there was no gravity, the stone would come to a standstill some- 
where on account of friction. Imagine a stune so placed in air and 
a pull put on it, this pull would be action ; the resistance of the air 
as it passes through it the reaction, so that the reaction of a stone 
thrown up in air is the friction of the air and that force of gravity 
which at any instant is called forth ; these together at any instant 
are equal to the action the stone gives off at that instant, but not 
to the whole force the stone possesses, so that the mutual action is 
equal, that is, the action given off and returned. This cannot mean 
that the whole action a body is capable of is always being resisted, 
nor do Newton's words bear such meaning. 

When the stone is at its greatest height the moment has been 
reduced so that it cannot overcome the opposing forces any more, 
its velocity being now due to its vis inertia, so that the stone cannot 
go higher, or the reaction would exceed the action, for the same 
reason it must fall, or else the action which is now gravity would 
exceed the reaction which is now friction, and will overcome also 
inertia. E, T. BEARD, 

June 19th. 





Sir,—Once more may I remind a “ Puzzled Student” that the 
third law speaks of bodies in the plural, and that consequently his 
one body and one force do not concern the third law. He appeals 
to the dictionary. Well, in dictionary English, action = reaction 
is not equivalent to push = resistance; nor are particle and point 
identical. 

He is puzzling himself with secondary consequences and verbal 
difficulties, just for want of sufficient familiarity with physical facts 
to grasp the plain sense of the law. Expressed in modern phrase, 
every force is a stress, and I fear that a love of smart contro- 
versial writing won’t help him to clear his mind, 

W. A. S. B. 


82, New Bond-street, London, W. 
[We have received many more letters on this subject than we can 
publish with any advantage, ‘They either repeat what has been 


already said, or manifest a want of power to understand a “ Puzzled 
Student’s” difficulties. 'The greater number is to the effect that 


Student.” There is also evidence that Newton’s third law presents 
serious difficulties to many men who are certainly neither students 
nor puzzled, —Eb. E.] 





THE MANAGEMENT OF CONTINUOUS BRAKES, 


Sir,-—The recent articles which have appeared in your columns, 
together with the letter of the manager of the Westinghouse 
Brake Company, have directed attention to the fact that continuous 
brakes, like every other railway appliance, must be properly 
worked and efficiently maintained. Attention has also been 
directed to the working of the triple valves upon the Midland 
Railway. It certainly is very strange that the well-known triple 
valve can be and is used on other lines and in all parts of the world 
with perfect success, yet that it is not said to work well on the 
Midland. There is, however, a still more strange fact which I have 
not seen mentioned in your columns, namely, that when these 
same Midland triple valves are used upon other lines they do not 
give trouble. The Westinghouse brake on the Midland is used only 
upon the through Scotch express trains running between St. 
Pancras, Carlisle, Glasgow, and Edinburgh. The daily run of 
these trains is therefore, in round numbers, about 400 miles—300 
miles upon the Midland Railway, and about 100 upon either the 
Glasgow and South-Western or North British Railways. Now, it 
will be seen that one-fourth part of the daily mileage is run north 
of Carlisle. It is therefore natural to suppose that triple valves 
which give, or are reported as giving, so muck trouble upon the 
Midland would give equal trouble upon the two Scotch railways 
named ; yet upon turning to the return of failures recorded by the 
Glasgow and South-Western and North British companies, we 
shall find that not one single triple valve upon these through Mid- 
land trains gave any trouble whatever to them. To say the least, it 
must be admitted that it is mysterious that the same triple valve 
which works perfectly north of Carlisle is said not to work well 
south of that town. 

In your last issue, e 481, it is pointed out that in very many 
cases where the triple valves have been reported as in fault, an 
examination has proved that other circumstances or mismanage- 
ment have been the true cause. It should also be mentioned that 
the Midland rolling stock is fitted with two complete brake systems, 
and it frequently happens that part of the journey is worked with 
one, and another part with the other brake. At stations where 
the change is made a delay sometimes occurs in starting. I have 
seen such cases several times in which it has not been at all clear 
as to which brake it was that actually was holding the brake blocks 
on the wheels. However, upon reference afterwards to the Board 
of Trade Return, I have noticed that the unfortunate triple valve 
has had to take the blame. Many of the so-called faults of triple 
valves may be explained by a remark which I heard made by an 
engine-driver, who said, “‘ we can see all the rest of the brake, so 
if we cannot see the fault, it must be in the triple valve.” 

CLEMENT E. STRETTON, 
40, Saxe Coburg-street, Leicester, June 18th, 





THE NEW SCOTCH EXPRESS, 

Sir,—Referring to the letter from ‘‘J. P. P.” in last week's 
issue, I think there is some chance of misconception. From 
Preston to Carlisle is rough ground, I admit, but I cannot quite 
understand how the London and North-Western is ‘‘the best run 
in England,” for the first section of the journey, which includes 
the ascent to Tring summit, is done much faster even by this very 
train, and on this very line. Does ‘J. P. P.” mean that the run 
is superior to any made on any other line? If he does, I believe 
he isinerror. Even the Chatham and Dover, with an immeasur- 
ably more trying road, and heavier trains, reach forty-seven per 
hour, And as to load, one would suppose the Scotch express was 
a heavy train, whereas ‘“‘J. P. P.” himself says it has but eight 
coaches, and these are not to be increased, ‘‘except by special 
order from the traffic superintendent.” This is from the com- 
"fe printed ‘‘orders,” and what does it mean, save that the 
oad of eight is quite as many as they care for at the new pace? 

The concluding paragraph is more misleading still. If the trains 
are heavier than on the Midland, the Midland road is full of long 
banks from Bedford to London; and how often does a London and 
North-Western from Manchester—discarding excursions—arrive 
with twenty on? Further, coach for coach, all in, ‘‘ drawing-room 
carriages” on the one hand, and Pullman’s on the other, coach for 
coach, what is the relative proportion of weight between London 
and North-Western and Midland? In conclusion, I am bound to 
say, with ‘‘J. P, P.,” that up to now the promise of acceleration 
has been faithfully kept. What will happen in the busy time next 
month remains to be seen, 


London, June 19th. Zz. 





FUEL AND FURNACE TESTING STATION FOR LONDON. 


Srr,—Permit me to supplement Mr. B. Donkin’s list of systematic 
fuel tests, with a reference to the long series of test trials of 
Welsh coals, anthracite, and Newcastle coals, organised and con- 
ducted by me in 1881-82, as testing engineer to the Smoke Abate- 
ment Committee. The trials were made with Lancashire steam- 
boilers on the premises of Messrs. Richard Clay and Sons, and at 
the Brixton Pumping Station of the Lambeth Waterworks, and the 
results were reported and published in the official report of the 
committee. 

I fully concur with Mr. Donkin in recognising the importance of 
a testing station, and its unquestionable utility for the settlement 
of floating questions of opinion bearing on the suppression of 
smoke and on economy of fuel. Let us reflect on the anomalous 
state of fuel practice in the metropolis, when manufacturers are 
driven to the use of high-priced Welsh coal, costing from 17s. to 
18s, 6d. per ton, in order to insure smokeless chimneys, whilst at 
the same time there are coals, equally efficient, having equal heating 
power, ina chemical sense, and yet practically prohibited in con- 
sequence of their smoke-making qualities. 

We need not despair of arriving at more than one general practical 
solution of the problem of utilising small north-country coal with- 
out discharging smoke, though one would be likely to rise froma 
consideration of this question with a miserable sense of engineering 
incapacity were it not that, in point of fact, it has been answered 
many years ago. Mr. Lavington E. Fletcher showed, in connec- 
tion with the Wigan trials, to which Mr. Donkin refers, how Lan- 
cashire boilers could be fired by hand without smoke-making. 
But the real working difficulty has been the same which has vexed 
the minds of inventors since the days of Josiah Parkes—the indis- 
position of firemen to apply themselves to the management of the 
fire according to the conditions of the furnace and the fuel. 

The practical solution appears to lie in the direction of automatic 
action: the principle of the gazogene, for instance, in various 
forms, in which the solid fuel is converted into combustible gases, 
or that of the mechanical stoker. Experience has proved that by 
such means not only may smoke be prevented, but the fuel can be 
thoroughly and economically consumed with high evaporative 
efficiency. I have satisfied myself from the results of long and 
carefully conducted observations, that with ordinary north-country 
slack, the cost of production of steam can be reduced by from 40 
per cent. to 50 per cent. of the cost with smokeless Welsh coal ; 
when pound for pound, the north-country coal was nearly as 
efficient as the Welsh coal, the ‘‘ sweet reasonableness” of which 
was supported by. the chemical constitutions of the fuels. 

We want, besides the fuel-testing department advocated by Mr. 
Donkin, a furnace-testing department also, when there need be no 
doubt, as you justly remark, judging by the analogy of testin 
stations for strength of materials, the establishment of a fuel an 
furnace-testing staticn should be productive of the best results. 

In my capacity of testing engineer to the National Smoke 
Abatement Institution, besides the testing of fuels and furnaces 





the words acticn and re-action as used by Newton do not — 
the idea of force, in the sense of push or pull, as used by ‘Puzzled 








cooking ranges, with respect to which the chimney gases have been 
chemically Cag: or The results of the observations, taken 
together, have clearly conduced to the improvement of stove, grate, 
and range practice; though, Mr. Editor, I am free to admit with 
you that there is room for further improvement, in the promotion 
of which the proposed testing-station would prove an influential 
factor. D. K. CLark. 

8, Buckingham-street, Adelphi, June 19th. 





COUNTY WORKS IN IRELAND, 


Sir,—In your very accurate article in last week’s issue on this 
subject, sufficient prominence is scarcely given to the reasons why 
a change in the existing laws would affect the interests of the 
members of the engineering profession engaged on county works 
in this country. The countysurveyors are now appointed by the 
Lord-Lieutenant, after their qualifications have been tested by the 
Civil Service Commissioners, and they appoint their own assistants, 
the grand jury at any assizes, by arrangement with their ccunty 
surveyor, fixing or altering the number of assistants as occasion 
may require. The reason for this method of appointment is 
obvious when it is recollected that a grand jury has no continuity 
of existence, but is called together twice a year for the despatch 
of business, and hence also the powers of necessity conferred upon 
the county surveyor, who, though paid out of local funds, is thus 
an officer of the Executive Government as well as of the grand jury 
for the time being. Without casting any reflection on the high 
character borne by the grand juries of Ireland, this system of 
appointment, in the independence it gives, is far superior to any 
system of election by Local Boards, to whose members a successful 
candidate would feel in some sort indebted for his appointment. 
At present the engineering staff consists of forty-three county 
surveyors and about 155 assistants. 
From the success that has followed this administration, it may 
be surmised that the grand jury laws have been uncommonly 
skilfully drawn up, and will, in fact, remain a useful source of 
information for the conduct of county or similar works. There 
are, however, two points on which a fair amount of unanimity 
exists among the county surveyors as to their weakness, viz., the 
acceptance of the lowest tender and the want of a provision 
empowering the direction of expenditure in many cases where 
works could be better or more promptly carried out without the 
intervention of a contractor. JoHN HoRAN, 
County Surveyor’s Office, Rathkirk, 

June 20th. 


THE PAY OF DRAUGHTSMEN, 


Sir,—Some time ago there appeared in THE ENGINEER several 
letters respecting the position of draughtsmen. As there does not 
seem to be any movement as yet in favour of increasing the rate 
of salary, I should like to ask if it is not possible to form a kind of 
Union amongst draughtsmen, and by so doing make their position 
better than it now is. 

Compare the position of a draughtsman with that of a fitter. The 
former, in order that he may learn his trade, is compelled to re- 
ceive a good education; whereas the latter, in the greater number 
of cases, has not received, nor does he seem to require, any educa- 
tion at all. The draughtsman when he is apprenticed pays a pre- 
mium of, say, £25 and upwards, the fitter paying none at all. When 
he finishes his apprenticeship he is generally offered the munificent 
sum of £1 per week ; the fitter receiving several shillings more, if 
not full wages. Besides that the draughtsman has the anxiety of 
knowing that if he makes a mistake, and doves not find it out before 
the tracing goes into the shop, the blame rests on him. Surely 
this ought not to be. What encouragement is there for a young 
man when he comes out of his apprenticeship only to receive little 
better than labourer’s wages, and that after serving an apprentice- 
ship of several years’ duration? One great evil is so many being in 
the trade. Parents, in order to find their sons gentlemanly employ- 
ment, rush them into the engineering trade, owing to the mis- 
taken idea that it is a good paying business. It remains for the 
young man to find the mistake out. 

Looking through a Midland counties paper a few weeks ago, I 
saw an advertisement for a good draughtsman, salary 25s. per 
week. I myself know of a case where a firm are paying their 
draughtsman 22s. per week, he having to be responsible for all the 
work executed in the drawing-office ; nor do I believe this to be an 
exceptional case. Scores of men have had cause to regret the day 
they came to the business. 

I trust that the matter may be discussed more fully through 
the medium of your columns, so as to produce beneficial results. 

Birmingham, June 21st. Nemo. 


[We publish our correspondent’s letter, although we believe it 
will do no good. Low salaries are a result of the fact that there 
are too many draughtsmen. In a recent instance which came 
under our knowledge, 320 applied for a situation worth 30s. a week. 
Very many of the applicants were Germans. It appears that 
technical education of a very high order in Germany makes a man, 
asa rule, werth about £1 a week. No possible combination of 
English draughtsmen can raise the rate of pay in the face of the 
os +. any number of Germans can be had for the asking.— 

D. 





LATTICE GIRDERS, 


Sir,—I do not understand your object in publishing Mr. Stokes’ 
letter in your last issue, as he would have been grateful to you if 
you had pointed out to him his extraordinary oversight instead of 
doing so. This course only creates confusion, and upon corre- 
spondents whose only motive for writing is to cisar up a subject, it 
has the effect of deterring them from all future participation in 
these discussions, 

In my letter of May 25th I stated Mohr’s famous method—now 
known to thousands—of calculating statically undetermined systems 
of bars by taking into account their elastic alteration of length, 
thinking that Mr. Stokes and others, who.do not yet know of it, 
would be interested, and would study it. I also gave references 
which would have enabled him to follow up the greater part of the 
very copious literature upon this most important subject during the 
last twenty-five years. Now, Mr. Stokes says that my calculation— 
i.e., Mohr’s method—seems to ignore the question of elasticity, 
while, in fact, it treats of nothing else. 

Under these circumstances, my only course is to withdraw from 
the present discussion of stresses in statically undetermined systems. 
3, Westminster Chambers, M. AM ENDE. 

June 18th. 


SINGLE V. COUPLED ENGINES. 


S1r,—I have read with much interest the discussion going on in 
your paper respecting the relative merits of coupled v. single loco- 
motives. Iam nota railway man, but would like to ask one ques- 
tion. Has no railway company both classes of engines working 
similar traffic on the same road?! I understood the Midland was 





trying singles on its London and Nottingham section; can no 
information be obtained as to their performances ? % 
June 16th. FIFESHIRE. 


(For continuation of Letters see page 512.) 








SoutH KEnsincton MuseuM.—Visitors during the week ending 
June, 16th, 1888:— On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.: Museum, 6188; mercantile marine, 
Indian section, and other collections, 3531. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 6 p.m.: 
Museum, 11C0; mercantile marine, Indian section, and other col- 
lections, free, 2955. Total, 13,774. Average of corresponding week 
in former years, 17,173, Total from the opening of the Museum, 





I have conducted hundreds of tests of domestic grates, stoves, and 


26,564,205, 
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S.S. EL DESTRUCTOR, SCOUT, AND AMERICA. 
MESSRS. J. AND G. THOMSON, DUMBARTON, BUILDERS. 
(For description see page 500.) 
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COMBINED EXCAVATOR AND STEAM 





MR. THOMAS SMITH, RODLEY, LEEDS, ENGINEER. 


(For description see page 510.) 
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EMPLOYERS’ LIABILITY. 


THE question of employers’ liability for accidents to 
workmen is one of very great interest, very little is known 
in this country concerning the way in which the question 
is dealt with abroad, and we believe that the following 
translation from Le Genie Civil will be read with much 
interest :— 

On the 28th of November, 1887, M. Duché, deputy for the 
department of La Loire, brought before the Chamber his report 
relating to the adoption of a pro 1 new law touching the 
liability for accidents which occur to workmen in the exercise of 
their craft. The discussion on this subject was begun in the 
Chamber of the 17th of May. 

It would not be without interest to take a general view 
of the question as it now stands, to examine the present 
state of the law relating to such accidents in our own and 
neighbouring countries, the omission and defects of our 
French laws, the divers propositions made up to the present 
time to remedy them, the last of which is that presented by 
M. Duché in the name of the Commission of which he is the 
representative. 

If this grave and important question is now under discussion 
in all the industrial countries, it is because the conditions of 
labour in our period are quite different to what they were a 
century ago. They have been greatly altered by the intro- 
duction of machinery and the development of mechanical labour, 
which has almost everywhere been substituted for hand labour, 
and which tends to do away with it almost entirely. The result 
is, the workman has a permanent element of danger to contend 
with. The number of accidents have increased in considerable 
proportion. Those which occurred formerly were almost all 
due to the personal imprudence of the workman, who was the 
sole master and director of his tools, and consequently the 
responsible agent. Now the workman is no longer the absolute 
master of the machine he superintends and directs; this 
mechanical agent is endowed with a powerful force, against 
which he is powerless, and which constitutes the general cause 
of accidents. 

Let us first examine the state of legislation in France and the 
imperfections it presents ; we shall afterwards consider what 
has been done in neighbouring countries, and what measures are 
proposed in our own to arrive at a satisfactory solution of the 
question. 

In French legislation the question of labour accidents com- 
prises two sorts of measures—those relating to prevention and 
those relating to compensation. In the first place everything 
should at any rate be done to reduce the number of accidents 
as much as possible, since there is no hope of suppressing them 
entirely. Next, those which human prudence is powerless to 
prevent must becompensated. Our legislation provides for com- 
pensation or repression ; up to the present time it has taken but 
a timid step in the way of prevention. In fact, except the law 
of the 19th of May, 1874, relating to the work of children and 
young girls in the factories, and the regulations as to mines and 
steam machinery, no preventive measure has been imposed by 
law. But, to the honour of French manufacturers, what public 
legislators have neglected to do they have undertaken by private 
action, resolutely setting themselves to the task. 

On the 30th of August, 1867,the first association was formed for 
the prevention of accidents in factories, under the inspiration 
of a generous Alsatian manufacturer, M. Engel-Dollfus. Another 
was formed at Rouen in 1880. Again, in 1883 the “ Association 
Parisienne des Industriels” was formed, which soon, through 
the repeated demands made upon it from the departments, 
enlarged its radius of action, and developed into the great 
“ Association des Industriels de France,” for the protection of 
workmen against the consequences of labour accidents. French 
legislation has not as yet imposed any especial rules in the case 
of a workman wounded in his work. He comes like any other, 
a stranger in the workshop or yard, under the general head of 
the wounded. The only way open to him is to make a demand 
for indemnity under the Articles 1382 and 1383 of the Civil 
Code :—Art. 1382: Any action whatever causing injury to others 
obliges him, by whose fault it has happened, to repair it. 
Art. 1383: Every one is responsible for the injury he has 
caused, not only by act, but through negligence or imprudence. 
The common law, then, pure and simple, is applicable to labour 
accidents. The master of the house is only held responsible 
and called upon to make reparation, if the wounded man can 
prove that the accident is due to the fault, negligence, or 
imprudence of the manufacturer. If he cannot prove this, he 
is not entitled to any indemnity or conipensation whatever. 
The wounded man may demand judicial assistance, which is 
very often granted to him, and enables him to plead his cause 
without cost. 

Such is the present situation in France. It reposes entirely 
on the principle of human responsibility, subject to free 
arbitration. For a long time this legal disposition has been 
considered sufficient. It appeared to give complete satisfac- 
tion to justice and equity, and it has not been thought neces- 
sary to formulate any especial rules for labour accidents, or to 
modify or complete in any way the general mode of application 
of the principles of common law in respect to them. It can- 
not but be recognised, however, that there are serious incon- 
veniences attending the application of the existing law, and 
that it is necessary to modify it. Every one is agreed that 
something should be done; but the question is so grave and 
delicate that it is difficult to arrive at an understanding as to 
what reforms should be brought about. What, then, are the 
imperfections of the existing law? What objections are raised 
against it? It has been agreed justly that the master shall 
be held responsible whenever he can be charged with fault, 
negligence, or imprudence. Is this end attained! No. Because 
the responsibility is subject to the proof brought forward 
by the wounded workman, and this proof is very difficult 
to establish, and sometimes even impossible. There are cases 
in which it is not known how the accident has arisen, or to 
what cause it should be attributed. At other times the acci- 
dent may have considerably altered places or materials, and the 
elements of information may not be traceable in them. Some- 
times there are no witnesses; where there are, their own 
responsibility may be involved, their interests affected, and they 
may give, in consequence, incomplete or evasive evidence. If 
the accident has resulted in the death of the victim, the wit- 
nesses may have great difficulty in giving the proof which is 
demanded of them. It may be stated therefore that there is a 
certain number of cases in which the responsibility of the master, 
though evident, cannot be judicially established, and in which 
= victim cannot therefore obtain the justice which is due to 

im. 

The statistics relating to the cause of accidents are still in- 
sufficient in France. M. Duché, in his report, quotes the 
following figures drawn from foreign sources :—Casual cases, 
unavoidable, 68 per cent.; faults of the master, 12 per cent.; 
faults of the workmen, 20 per cent. It should be remarked in 





passing that these figures, which may be approximately exact 
in countries where preventive measures are neglected, are not 
applicable ‘to those regions where a wise and continual supervi- 
sion is exercised, like that of the associations against factory 
accidents. In these regions, in fact, the number of accidents 
which might be avoided may be estimated at 50 per cent. instead 
of $2 per cent., as shown by the above figures. The whole of 
the accidents cannot, however, be classed under the three heads 
given to these statistics. There are a good number of cases in 
which there is a dual responsibility of master and man in divers 
degrees. The appreciation of a fault and its importance is 
sometimes very delicate. For example, in the case of a master 
who has not applied to his machinery a protective apparatus, 
the existence of which he is ignorant. The apparatus may be 
in use in other factories, and he would have avoided the accident 
which has just occurred by adopting it. Isheatfault? Should 
he be treated as severely as if he had omitted some precaution 
which is in general use, and of which none are ignorant? There 
are degrees of fault, and consequently of responsibility. The 
law has not been able to decide in some instances. Jurispru- 
dence has had to face a great number of cases in which the 
responsibility is divided between the wounded man and his 
employer ; it has had to appropriate the responsibility arbitrarily, 
and to divide it. Between the different courts there has been 
great diversity of judgment. 

Further, the law of indemnity not being a fixed one, important 
variations are produced by the facts, according to the considera- 
tions by which the judges allow themselves to be guided, and 
identical accidents have been known to secure indemnities 
varying from the simple to the duplicate, according to the 
tribunal. This absence of uniformity in the judicial decisions 
is evidently a defective point. Finally, the workman alone 
bears «ll the burden of the casual and unavoidable accidents. 
But let us admit that all these difficulties are conquered, that 
the proof of a fault is always possible, and that the law is fixed. 
A suit is engaged in. The slowness of the present procedure and 
its onerous charges, soon exhaust the resources of the workman, 
obliged to struggle against his master, much better off than 
himself, or against an insurance company able to meet all 
the charges and delays of the law. During this long suit misery 
overcomes the workman and his family, and obliges him some- 
times to accept a compromise under the pressure of want. The 
principals themselves suffer from the delays and expenses of the 
procedure ; the suits are irritating to them, and tend to render 
the intercourse between the master and man less cordial. Theze 
are the principal imperfections which are brought against our 
present legislation. ; 

It should be added that the strong current of humanity which 
characterises our age leads to the impulse to take always the 
part of the weak against the strong, and it must be recognised 
that in the great antagonism to which a labour accident gives 
rise, the workman is almost always the weak and the master the 
strong. These considerations should be taken into account in 
all the propositions submitted to the legislature for examination, 
as we shali see further on. But before considering what has 
been done in France, let us rapidly glance at the manner in 
which this juestion has been solved in England, Switzerland, 
Austria, and Germany. 

The English law is almost identical with our own. The 
law of the 7th of September, 1880, brought into force 
from the Ist of January, 1881, and extending over seven 
years, leaves the proof of the master’s fault to the workman, 
and grants indemnity to the latter when the accident has been 
caused—(1) By some defect in the material or machinery used, 
when this defect is due to the negligence of the master or of 
him under whose supervision it has been placed; (2) by the 
negligence of the person charged by the master to direct the 
work ; (3) by the negligence of some person who, being in the 
service of the master, had the right to give orders to the victim, 
through the execution of which the accident o2zcurred; (4) by 
the act of someone in the service of the master, acting in con- 
formity with the rules established by him, or by virtue of especial 
orders given by someone having received from him the neces- 
sary powers to this effect, when some error in these rules or 
these especial orders has been the cause of the accident; (5) by 
the negligence of the railway servants having the superintend- 
ence or direction of the signals, points, locomotives, and trains. 
This law fixes the maximum of the indemnity at three years 
of the wages received previous to the accident. It grants the 
right of appeal. The limitation of a demand for indemnity is 
six months, and in the case of decease, a year. 

In Switzerland the Federal law of June 25th, 1881, ren- 
ders the master responsible for any accident which takes place 
in his industry, as well as the illnesses judged by the Federal 
Council to be engendered by the same, even when there has 
been no fault on the part of the master, unless it can be 
proved that the accident or sickness has been caused by 
some uncontrollable force, or by criminal acts, or the fault of 
the victim himself. This law fixes the maximum of indemnity 
at six times the yearly wage of the victim, not, however, sur- 
passing the sum of 6000f., excepting in the case where the 
master’s fault amounts to guilt. 

The principle by which German legislation is governed 
is that of a pecuniary compensation granted for all acci- 
dents by means of a mutual compulsory insurance. Two 
distinct laws, which are intimately linked together, and are the 
complement one to the other, regulate this solution. The one 
of June 15th, 1883, provides offices for compulsory insurance 
against sickness, to which the workmen subscribe 2s. 3d. and 
the masters 1s. 3d. The other of July 6th, 1884, organises 
compulsory insurance against accidents entirely at the charge of 
the masters. The law anticipates the divers results which may 
ensue from an accident, and has fixed in every case the amount 
of indemnity or pension to be paid to the victim or to his 
claimants. It thus avoids any cause for legal action between the 
master and workman, and only holds the head of the industry 
personally responsible in cases where the accident calls for a 
criminal prosecution. The indemnity is paid by the insurance 
office for the thirteen first weeks in cases of illness, and after 
the fourteenth week in case of accident. The law admits nume- 
rous forms of insurance against illness, and the workman is 
free 0 choose whatever office he prefers to insure in. 

As regards insurance against accidents the masters are grouped 
into professional corporations comprising similar industries, and 
extending over one or more provinces. Each of these corpora- 
tions regulates the mutual insurance of its members, under the 
control and direction of the Imperial insurance office placed at 
the head of this organisation. Every master is obliged to belong 
to one of these corporations. When an accident takes place, the 
corporation represents the master of the house, and regulates 
the indemnity according to the law. The corporation has the 
right to regulate the measures to be taken in order to avoid 
accidents, and its members are called upon to conform to them, 
under penalty of having the amount of their subscription 
increased or even doubled. It has also the right to nominate 
inspectors to see that their regulations are carried out. 

The payment of indemnities and pensions is a public service 
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performed by the Post-office. It advances the money to the 
corporation, and is repaid by it at the end of three months, 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Queensland ; Resources of. —The United States consular agent 
at Brisbane reports: —Queensland, with her fertile soil, immense 
area, resources, and varied climate, bids fair to become the most 
flourishing of the Australian Colonies. This is evidenced by 
the capitalists of the other Australian Colonies as well as of the 
Old World constantly investing in Queensland industries, There 
are several ironworks and other manufactories in Brisbane, and 
sugar is cultivated and manufactured on a large scale in the 
surrounding districts, the industry employing a considerable 
quantity of machinery. The chief industries of Queensland are 
those connected with coal, copper, gold, silver, lead, tin, and 
other mining, which is officially reported as being in a very good 
condition generally, with every indication of steady progress, 
Coal is found at Ipswich and Wide Bay; the quantity raised in 
1886 was 228,656 tons, worth £95,243. Copper raised at Clon- 
curry was 900 tons, worth £7000. The gold fields are in three 
divisions—the central, northern, and southern. The central 
fields are Clermont, Nebo, and Rockhampton ; the famous Mount 
Morgan mine yielding 1500 ounces a-week, and the production 
of which seems likely for many years to be limited only by the 
amount of appliances and labour used, is situate in the latter 
district. Out of 57,031 ounces raised in 1886 the Rockhampton 
fields contributed 49,086 ounces. The northern fields are Cape. 
Charters Towers, Croydon, Etheridge, Hodgkinson, Mulgrave, 
Palmer, Ravenswood, and Woolgar. The gold raised in 1886 was 
195, 185 ounces, of which 144,379 ounces came from Charters 
Towers. The southern fields are Gympie, Kilkivan, Pikedale 
Talgai, Teningering, and others of lesser importance. The 
yield of these fields in 1886 was 88,782 ounces, the greater 
portion of which was got at Gympie. The gold obtained in 
1886 showed an increase of 30,057 ounces over 1885, in which 
year there was an increase over 1884, The total quantity of 
gold raised since its discovery to the end of 1886 is valued at 
£18,134,266. Silver and lead mines at Herberton, Ravenswood, 
and Star produced 1556 tons, worth £51,447. Lode and alluvial 
tin was obtained at the same places to the amount of 2454 tons, 
worth £123,250; at Stanthorpe 430 tons, worth £20,237, and at 
Cooktown and Kangaroo 269 tons. Much mining machinery has 
been introduced into Queensland from Great Britain and the 
Southern Colonies, principally Victoria; the more recent impor- 
tations are of an improved class, but there is still considerable 
room for improvement in this direction. American mining 
machinery has not been introduced on the Australian mining 
fields to any great extent. Where fine gold has to be saved, or 
flumes and long sluicing trenches erected to carry water over 
long distances, the Americans are before the Australians in their 
appliances and machinery. As regards crushing quartz, it is the 
opinion in Queensland that Victorian machinery is at least equal 
to that manufactured in the United States; but as regards 
silver machinery and treatment, it is the opinion of many intelli- 
gent miners that the American has the advantage; but owing 
probably to ignorance of the best means of utilising American 
appliances, their general use is precluded. For instance, the 
Pacific smelter, which has been so successful in the States in the 
reduction and treatment of lead and silver—galena—ore, has 
been thrown aside as useless at Mount Albion mine, near Her- 
berton. First-rate machinery for dressing ores is manufactured 
in the United States; but there is a doubt whether the Queens- 
land ores are of the kind which this machinery is fit for, or 
whether they require a different treatment. While American 
concentrators are well spoken of, Gympie mill owners maintain 
that for the treatment of mundic ore and tailings the concen- 
trators of local invention and make are equal to anything of 
the sort in the world. There is a large field for American 
mining machinery ; but its introduction should be supervised by 
practical men who can initiate miners into the method of apply- 
ing it effectively, those engaged in mining pursuits in Queens- 
land requiring to be educated in the use of machinery new to 
them. The importation of the best appliances and machinery, 
unless accompanied in the first instance by experts who can 
apply them and impart instruction, will be comparatively in 
vain. Machinery and appliances, especially mining, will not 
speak for themselves, particularly in the case of people accus- 
tomed to that already in use, and who are not inclined to study 
for themselves what is quite new to them. The success of the 
introduction of American mining appliances and machinery into 
Queensland will depend greatly on the price and all other things 
being equal; but it is probable that in this respect the States 
would have the advantage over Victoria. The transport of 
machinery to some of the mines distant from the coast is very 
costly, but the difficulty will be gradually overcome as the rail- 
ways extend. Some of the most important Queenstown gold 
fields, such as Charters Towers and Gympie, are reached 
by railway, and others will be in a very short time. The 
railways having their termini in the capital, Brisbane, are the 
Southern and Western, which after passing through the ex- 
tensive and rapidly developing coal district lying between 
Brisbane and Ipswich, breaks into two minor routes; one pas- 
sing through Stanthorpe, the centre of a large tin mining 
district, goes to the New South Wales border, where it joins 
the railway system of that Colony, and puts Brisbane in direct 
communication with Adelaide, Melbourne and Sydney. This 
portion of the Southern and Western Railway is about 200 miles 
long. The other portion, about 400 miles long, goes to the west. 
Both sections have several branches. Other railways terminat- 
ing in the city are the Brisbane and Sandgate and South Coast 
lines. Another line will shortly be commenced to Cleveland 
in Moreton Bay. This bay, and the river, like the whole coast 
of Queensland, are admirably lighted and provided with 
beacons and buoys, the Government having for years past 
paid especial attention to this very necessary work. The post 
and telegraph departments are very efficiently conducted, there 
being connection by wire with nearly the whole of the towns 
of the Colony and the rest of Australia, and cable communica- 
tion with America, the East, and Europe. At the first census 
of Queensland, taken in 1861, three years after its separation 
from New South Wales, the population of the Colony was 
30,059 ; at the last census in 1886 it was 322,853, having nearly 
doubled in the last ten years. 








Socrety or Encrneers.—Arrangements have been made for the 
members and associates of the Society and their friends to visit, on 
Tuesday, June 26th, the works—in progress—of the Tower Bridge. 
The party will assemble at the entrance at the foot of Little 
Tower Hill, on the eastern side of the Tower, at 3.30 p.m. The 
works to be seen will be as follows:—Northern approach—building 
work in progress; north ner ye inside the caissons, now 
nearly up to high-water level; south pier—construction in some of 
the caissons, and, it is expected, excavation in progress in others. 




















JuNE 22, 1888. 


THE ENGINEER. 


505 














RAILWAY MATTERS. 


Tue tender of David Munro and Co, of £99,769, has 
been accepted by the Victorian Railway Commissioners for the 
construction of the Kerang and Swan Hill railway line, 


Mr. H. D. Eart, for some time assistant manager of 
the London and North-Western Railway Works at Crewe, has 
been appointed to the position of manager, vacant through the 
death of Mr. Chas, Dicks. 


Tue Ansonia electric tramway on the Thomson-Hous- 
ton system road, is running withouta ductor. A contemporary 
says there is no reason why this should not be practicable, as the 
electric motor really requires less attention than horses. 


Tue length of the Norwegian railways in working at 
the end of last ~ was 1562 kilos., of which 1494 belonged partly 
to the State and partly to private individuals, whilst 68 kilos. are 
the property of the specially-constituted company, the Norwegian 
Main Line. 


Ir is stated to be the desire of the Sultan of Johore 
that the making of roads and bridges in Moar should be pushed on 
as fast as possible, in order to open up the country, and that the 
Public Works Department is working hard to this end. The port- 
able rails and wagons which were used in Johore have been shipped 
to Moar. 


Tue Chatham anc Dover new Greenwich line is to be 
opened next month. The customary notice has been already sent 
to the Board of Trade. This will give a through service to Green- 
wich, «/@ Blackheath Hill, from Victoria and the West End 
generally, A special service of fast trains is to be started imme- 
diately on opening. 


Onk of the longest tunnels in the world is the one at 
Schemnitz, Hungary. It has a length of 10-27 miles—1 mile longer 
than the St. Gothard, and 24 miles more than the Mont Cenis 
tunnel. When the contract was made, in 1872, the work was let 
at about 35 dols, a yard, but for some years before its finish, a 
little while ago, the cost was about 110 dols, a yard. 


Aw Indian paper says:— His Highness the Thakor 
Saheb of Morvi is intent on completing his railway system. This 
time next year we shall possibly see Rajkot connected with Wadh- 
wan by his line. This will be a great boon to travellers, It is 
owing to the enterprise of the Thakor Saheb that one can travel as 
far as Vankanir now from Wadhwan with comparative ease.” 


Tue second line of the St. Gothard Railway has been 
commenced, and active operations will shortly begin on the Faido- 
Rodi-Fiesse portion. This part of the line offers the greatest diffi- 
culties. It will involve the construction of two curved tunnels 
about 50,000ft. long, and four straight tunnels of about 3300ft., 
and two iron bridges of considerable span. The Railway aud Engi- 
neeving Journal says, the Faido-Airolo portion is to be completed 
by the year 1890; the Faido-Biaska portion by 1892; and the Erst- 


feld-Gischenen section by 1896. The total estimated cost is 
3,000,000 dols. 


Tue six great French railway companies comprised last 
year a system of together 29,000 kilos, length, an increase of 
397 kilos. over 1886. The principal new lines were opened in the 
districts of Central and Southern France, where railway facilities 
are still insufficient. The Paris, Lyons, and Mediterranean system 
added 54 kilos., the ‘‘Chemin de fer de l'Ouest” 84 kilos., the 
‘*Midi” 122 kilos., and the ‘‘ Orleans” 136 kilos, to their previous 
lines; but the narrow-gauge and hitherto best-paying net of the 
Chemin du Nord was not extended. The Jailway News says the 
total capital a upon the 29,000 kilos, length of railways amounts 
to £455,080, 000. 


THE growth of street railroads in the United States 
and Canada bas been very large of late, 1198 miles of new track 
being added in 1887, The number of miles already decided upon 
to be laid in 1888 is 1121, with an estimated cost of £2,000,000. 
The number of cars to be added this year will be 2534, which alone 
will cost £370,000. The roads will require 21,570 horses, to cost 
nearly as much as the cars. Last year the cost of improvements, 
including stables, was £720,000, and the estimate for this year 
reaches £3,060,000. This large amount is said to be owing to the 
substitution of extensive plants for cable and electrical traction in 
place of horse-power. 





Tr has been recently stated that the Mexican Railway 
is laying a great number of steel sleepers. On the other hand, the 
Pennsylvania, which has been trying experimental steel and iron 
sleepers for eight years or more, has lately ordered the last of them 
taken out of the track. This order of course does not include the 
one mile of London and North-Western sleepers lately put in with 
English double-head rail. This experiment was instituted for 
other purposes than to try the metal sleepers, which are merely 
incidental. It is quite apparent that little attention will be paid 
by the officials of our ie to the matter of metal sleepers so 
long as wooden ones are so plentiful and cheap as they still are. 
The Railroad Gazette says:—‘‘ One chief engineer tells us that he 
has a printed postal card answer to send to the numerous rcrsons 
who write to offer him sleepers.” 


A Lone switch rod is described by the Railroad Gazette: 
“The Lehigh Valley is putting in at Glen Onoko, Pa., a gas pipe 
connection for a switch, which is 1255ft. from the point where it is 
ozerated. The device is put in under the direction of Dr. H. K. 
Whitner, the patentee of the Whitner uni-lever switch. The sta- 
tion at this place is situated on a steep grade and on a short 
tangent. About 500ft. below the station the line curves sharply 
to the left, and at this point begins a third track, between the 
two main tracks. The third track is used for freight trains only, 
and the switch at the entrance of this track has hitherto been 
operated by the trainmen, who, when handling heavy trains down 
the grade, would detach the engine some distance above and run 
ahead rapidly enough to give time for a man to get off and turn 
the switch before the cars reached it. About 700ft. above the 
station—i255ft. from the switch—is a signal man, and the new 
connection is put in to enable the switch to be tended by this man. 
The gas pipe for the first 700ft. from the switchman’s cabin is 
ljin. At the end of this it crosses underneath the track, the 
bell cranks at these two turns being placed soas to act as compensa- 
tors, and the pipe cf the remaining distance is lin. in diameter. 
The pips has to pass gentle curves in the track near each end, 
but it is run in straight lines and V cranks put in to change the 
direction. The large pipe is supported every 10ft., and the 
smaller every 8ft. This is Relieved to be the longest switch con- 
nection in use anywhere. At night the man in the cabin knows 
when a train has passed the switch by the movement of the tail 
lights, the curve in the line beginning immediately beyond the 
switch. In case of fog he would have to depend upon whistle 
signals. At another point on the Lehigh Valley where Dr. Whit- 
her's levers are in use, a range light is employed to facilitate 
switching at long distance in the night. The switch tender, who 
is 264ft. from the switch, and over 300ft. from the point where 
cars in going to the side track clear the main track, has a small 
light fixed on a post in such a position that the movement of the 
cars always hides the light from him while they are foul of the 
switch, and exposes it to view as soon as they have gone far 
enough to clear. It will be interesting to know whether this long 
switch rod works successfully, as the expansion and contraction, 
even with the best known methods of compensation, always make 
the exact movement of a switch a matter of difficulty and un- 
certainty when long switch rods are used. The rod with connec- 
tions, Xc., may be estimated to weigh fully 15001b., and this 
pow alone constitutes a formidable difficulty in moving the 





NOTES AND MEMORANDA. 


Sic. Luic1 Patmieri has observed that in a bright 
clear sky, with a high and steady barometer, and every indication 
of continued fine weather, the electrometer will give an indica- 
tion of a change long before the barometer. 


Ir is stated that Colorado is now producing 300 barrels 
of petroleum per day, sufficient to supply that and the adjoining 
States and territories, the value of the annual production being 
about 500,000 dols. Four years ago not a barrel was produced, 
and now only one field is developed, that in Tremont county ; but 
Ad — that within a year the daily production will reach 

rrels, 


TRIANGULATION surveys have already been effected over 
15,000 square miles in Upper Burma, and the out-turn of recon- 
naissance surveys amounts to 11,000 square miles on the scale of 
four miles to an inch, in the following States and districts: Northern 
Shan States, and Ruby mines district, 3000 square miles; Southern 
Shan States, 3000; Yemethin and Mehtila district, 2000; Yaw 
country, 1000; Mandalay and Kyaukse districts, 2000. 


AccorpinG to Professor Gould’s investigations on the 
speed of electricity, it appears that aerial telegraph wires on poles 
transmit electricity at the rate of from 14,000 to 16,000 miles per 
second, and that the velocity of the transmission increases with the 
distance between the wires and the earth, or in other words, with 
the height of suspension; and that subterranean wires, like sub- 
marine cables, transmit with reduced rapidity. Again, while wires 
suspended at a feeble height are known to transmit signals at a 
velocity of some 12,000 miles per second, those that are suspended 
higher give a velocity of 16,000 to 24,000 miles. 


LiysEED is recommended as a substitute for gum arabic. 
The seeds are tirst boiled with water for an hour, the resulting 
thick mass filtered and then treated with twice its volume of 90 per 
cent. spirits of wine. A flocculent white precipitate separates, 
from which the dilute spirit can be readily decanted. A yield of 
10 per cent. of dried “Gummi Lini” on the weight of the seeds 
taken is obtained. The gum forms a clear, grey-brown fragile 
mass, which dissolves in water without taste or smell, similarly to 
gum arabic, Two grins, are sufficient to form an emulsion with 
thirty grms. of oil, which resembles the emulsion formed with gum 
arabic both in taste and in appearance. 


At the meeting of the Physical Society on the 9th inst., 
a paper was read, ‘‘On the Analogy between Dilute Solutions and 
Gases as regards Gay-Lussac’s and Boyle’s and Avogadro's Laws ;” 
by Prof. van't Hoff, presented by Prof. Ramsay, F.R.S. If a dilute 
aqueous solution of sugar—say ] per cent.—be placed in a vessel A, 
the walls of which are permeable to water, but not to sugar mole- 
cules, and immersed in a large quantity of water B, water will 
ns from B to A until a certain difference of pressure exists 

tween the inside and outside of A, that difference depending on 
the temperature and concentration of the solation. The pressure 
is called osmotic pressure, and the walls of A are said to be semi- 
permeable. Such a vessel may be artificially produced by deposit- 
ing ferrocyanide of — on unglazed porcelain, but many of the 
experiments dealt with in the paper have been made with the cells 
of plants, the walls of which form good semi-permeable membranes. 
At constant temperature the osmotic pressure is found to be pro- 
portional to the concentration of the so'ution, and for a given con- 
centration the pressure is proportional to the absolute temperature. 
Prof. Riicker considered it probable that the proportionality ob- 
served was merely the result of the smallness of the ranges over 
which the experiments had been made, 


Mr. W. Lant Carpenter exhibited at the last meeting 
of the Physical Society a new form of lantern recently constructed 
by Mr. Hughes, of Dalston, The mahogany body is hexagonal, 
and each of the three front sides is provided with condensers and 
projecting arrangements. The back-side opens to give access to 
the radiant, which in this case is a Brockie-Fell arc lamp, but, if 
necessary, a lime light can be readily substituted. The lamp is 
fixed to the base-board, and the body can be rotated through 
60 deg. on either side of the central position, thus allowing any of 
the three nozzles to be directed towards the screen. The three sets 
of condensers ure placed so that their axes intersect at a point, 
about which the radiant is placed. The centre nozzle is fitted as a 
lantern microscope with alum cell and various sets of condensing 
lens and objectives, and a space in front of the main condenser is 
provided for polarising apparatus. The f ing arrang t 
consists of a skew rack and pinion, and a fine screw adjustment ; 
and the whole microscope can be easily removed and a table 
polariscope substituted. The right-hand nozzle is arranged for the 
projection of ordinary lantern slides, and the left-hand one is pro- 
vided with an adjustable slit for spectrum work. A small table 
sliding on rails serves to carry the prisms, and the same rails sup- 
~~ projecting lenses. Prof. S. P. Thompson congratulated Mr. 

nt-Carpenter on his selection of the Brockie-Fell lamp as the 
radiant, for in addition to its being a focussing lamp, it is unique 
in the fact that it works satisfactorily on either constant current 
or constant potential circuits, 


Ata recent meeting of the Physical Society, a note “On 
the Conditions of Self-regulation in a Constant Potential Dynamo 
Machine,” was read by Professor Sylvanus Thompson, D.Sc. In 

Vs 
Va +1m 
pressing the ratio of the numbers of turns in the shunt and series 
windings of a compound dynamo. This is on the assumption that 
there is no saturation within the working limits. As this assump- 
ticn is not legitimate a correcting factor is necessary. The factor 
is shown to be the ratio of the average permeability over the whole 
working range, to the permeability corresponding with no external 
current. Tke formula is transformed so as to be expressed in terms 
of the satural data of the machine, which, as shown in a previous 
paper, can be calculated from its details, ‘‘On Magnetic Lag and 
the Work Lost Due to Magnetic Lag in Alternating Current Trans- 
formers,” by Mr. Thomas H. Blakesley, M.A. The method adopted 
to detect the lag is to place dynamometers in both circuits, and one 
with a coil in each. Then, on the supposition that the E.M.F. of 
the secondary circuit is entirely due to the changing magnetism of 
the core, the author proves that the tangent of the magnetic lag 
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dynamo electric machinery a formula ; oe is given as ex- 


angle must be equal to <a 


n \ 
are the numbers of turns in the primary and secondary coils respec- 
tively, A, B, C, the constants of the dynamometers, and a, a, a;, 


their angular reading A is such that A a, = x , where T, isthe maxi- 


, Where m and a 


mum value of the primary current. A table of actual results is 
given, where the magnetic lag is about 5} deg. The whole power 


given out by the machine takes the form 7,, Aa, + 7) ” Ca, where 
n 

7, and 7, are the resistances of the primary and secondary circuits, 

while the power lost in hysterosis is expressed by 72 (° Ca;-B a.) 


The lag is attributed to an induced magnetic stress, called into being 
by the increasing or decreasing magnetism itself, and always 
opposing it, as motion in a medium induces an opposing force of 
friction. By supplying such an induced magnetic stress in quadra- 
ture—as Mr. Blakesley expresses it—with the magnetism, and of 
such a value as when compounded with the stresses due to the 
currents shall bring the resultant into quadrature with the 
secondary current, the effective magnetic stress is obtained. This 
involves a new idea, called magnetic self-induction, with its co- 
efficient, 





MISCELLANEA. 


Ir has been decided to call for tenders, in Sydney and 
Melbourne, for lighting the town of Young with electricity. 


AnoTHER splendid suppy of water has been struck at 
Mount Margaret Station, Queensland, at a depth of 29ft., the dis- 
covery being the cause of great gratulation. 


Tue tender of Messrs. Mackenzie and Sutherland for 
the first section of the Bowen Railway, Queensland, a distance of 
30 miles, was at date of last mail accepted at £54,706. 


Durine the year 1887, 18,051 applications were made 
for patents in the United Kingdom, of which 53 per cent. were 
proceeded with. For the protection of designs 26,043 applications 
were made, 


THE managers of the School of Electrical Engineering 
and Submarine Telegrapby, Hanover-square, have appointed Mr. 
Charles Capito, M.S.T. E. M.1.M.E., to the post of Senior Instruc- 
tor, shortly to be vacant by the resignation of Mr. Henry D. 
Wilkinson. 

TueE council of the Society of Engineers announce that 
Mr. C. J. Light has been obliged to resign the position of secre- 
tary to the Society through illness, a loss they very much regret; 
and that they have appointed Mr. G, A. Pryce Cuxson, A.R.I.B.A. 
as secretary. 


Mr. C. E. Hawkes, A.M.I.C.E., has been appointed 
to act as assistant engineer in charge of dam in construction at 
Tansa, ona salary of Rs. 750 per mensem, inclusive of all allow- 
ances, during the absence of Mr. MacEwen, on fifteen months’ 
sick leave. The Tansa Dam was described in our impression of 
the 15th July, 1887. 


TuE remains of the hull of the old New York, the ship 
that was intended to be the largest in the United States Navy, was 
sold at the Brooklyn Navy-yard on May 31st for 10dols. The only 
bidder was Captain C. H. Gregory, a wrecker of Great. Neck, Long 
Island, and to get him the auction sale had to be adjouined for 
fifteen minutes. It will require 2000 dols. to remove the bulk from 
the yard, and the purchaser had to deposit 400 dols. as a guarantee 
that he would take the timbers away within four months. 


Messrs. Core Bros. and Co., Liverpool, have sent us 
a sample of tobacco grown in Kent and cured by themselves. It 
was grown by Messrs. J. Carter and Co., and is of a dark colour 
like cavendish, fine cut, and with a flavour much like shag. Some 
smokers may like it, but it is certainly a proof of what Messrs. 
Cope Bros. say—namely, that the project of growing tobacco in 
England is in its initial stage. The crop of which we have a sample 
was the first considerable one grown and matured since the time of 
Charles I. Messrs. Cope accompany this sample with some 
interesting facts on tobacco in England. 


Iv answer to a question asked on Friday last in the 
House of Commons concerning the subway under the Thames, at 
the East of London, it was stated that ‘the Metropolitan Board 
will be ready to enter into the first contract as soon as the question 
of re-housing the artisans displaced on the north approach has been 
decided by the Home Secretary. The general plans have to be 
approved by the Thames Conservancy, the dock and railway com- 

nics, and they will be laid before them within ten days.. The 
Board's engineer advises us the first tunnel will be complete in 
twelve months from date of commencement.’ 


On Tuesday, June 19th, a party of students of the 
Institution of Civil Engineers visited the London Portland Cement 
Company's works at Nortbfleet, being received and conducted over 
the establishment by Messrs. Evans and Williams, directors of the 
company, and Mr. Smith, the works manager. All the different 
branches of the works were visited, including the chalk quarries 
and cement testing rooms, a pleasant break in the proceedings 
being afforded by the serving of lunchcon. The next and con- 
cluding visit of the current session is arranged for June 28th to the 
East London Waterworks, Lea Bridge, leaving Liverpool-street 
station at 1.35 p.m. =e 


Tue Halifax Waterworks Committee, by the Bill just 
passed through Parliament, propose to acquire the compensation 
reservoir known as Flints Dam, which was constructed by the mill- 
owners on thestreamsof Blackshaw Clough and Noah Dale to increase 
their water power in dry seasons, but which has never been of any 
practical value to its constructors owing to the defective embank- 
ment and leakages. The catchment area is 142 acres, but is not 
properly utilised. Flints Dam hasa present holding capacity of 
15,000,0C0 gallons, but this is capable of being doubled by a re- 
formation of the inner embankment. Flints is situated on the 
moors at the edge of Mons Head, and about a quarter of a mile 
from the head of the Blackshaw Clough stream at Tom Hole. At 
the latter spot are the ruins of a small watermill, in a narrow 
gorge admirably suited for the purposes of a small reservoir, capable 
of being made to hold at a comparatively small outlay 2,000,000 
gallons. This would answer admirably for settling and purifying 
the water flowing from Flints, preparatory to its flowing intoa 
reservoir proposed to be constructed at Greave immediately below, 
with a holding capacity of 65,000,000 gallons at comparatively small 
cost. Roughly estimated, the cost of the freehold and of the works 
required is said to be about £23,000, including cost of pipe service 
to Sowerby Bridge. Assuming that the rainfall on the catch areas 
of Flints and Greave—which has a separate area of 54 acres—is 
45in., it is computed that this will give over 202,0C0,000 gallons ; in 
addition to this, the water from the numerous springs which would 
beimpounded would yield 30,000,000 gallons, This total, 232,000,000 
gallons, would allow 100,000 gallons per day compensation to the 
millowners on the streams and 250,000 gallons per day for 
consumption purposes. 


A MOVEMENT in technical education has heen com- 
menced by the Worshipful Company of Carpenters. ‘They have 
inangurated an examination of a very stringent character for those 
who are desirous of filling the situations of foremen or clerks of 
works. The first examination was held during last week. The 
candidates presented themselves on Monday, the 11th inst., at the 
Company’s Hall in London Wall to do the written work from 

uestions prepared by Professor Roger Smith, F.R.I.B.A., and 

anister Fletcher, Esq., F.R.I.B.A. On Tuesday the candidates 
attended at the workshops belonging to the Carpenters Company 
at their Institute at Stratford to carry out the practical work 
arranged by the same gentlemen. On Wednesday the Board of 
Examiners met at Carpenters’ Hall, amongst whom were the Vice- 
president of the Royal Institute of British Architects, the President 
of the Institute of Civil Engineers, the President and ex-President 
of the Architectural Association, the President and ex-President 
of the Institute of Builders, the President and ex-President of the 
Clerks of Works Association, and Sir Philip Magnus representing 
the City and Guilds Technical Institute. After going through the 
written work and receiving the report drawn up by Mr. Dashwood, 
the Secretary to the Clerks of Works Association who had acted 
as moderator at Stratford, and which report had been agreed upon 
by the judges present there, the candidates were called in and 
questioned on several points connected with their papers and as to 
their knowledge of the qualities of various woods. The examiners 
did not consider any of the candidates were deserving of the 
gold or silver medals, but awarded two bronze medals to the two 
candidates who had gained the highest number of marks. A 
register will be kept at the Hall of all those who have passed the 
examination. The following are the successful candidates :—First 
class: T. W. Potter, and bronze medal ; A. Thatcher, and bronze 
medal ; H. Phillips, J. Marsden. Second class: Silas Evans, G. W. 
Chilvers, D. George, H. Kent, C. W. D. Boxall, T. D. Evans, C, 
T. Aston, T, J. Syer. 
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Fig . 14 
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Fig 6 
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Fig .5 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs, Gerotp and Co., Booksellers. 

LEIPSIC.—A. Twietmever, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-street, 





PUBLISHER'S NOTICE. 


*.* With this week's number is issued as a Supplement a Two-page 
Engraving of the Birmingham Cable Tramway. Every copy as 
issued by the Publisher contains this Supplement, and subscribers 
are requested to notify the fact should they not receive it, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Toe ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of Yy icati 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to copies. 

*,* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 

H. C. P. (Rouen).—No accurate experiments have been made on the chimney 
temperature. You will see that we have referred to the question you raise 
in our last impression, 

Luaw.—ZIt is not easy to answer your question, for there is a good deal of 
reticence observed on the subject ; but 200 tons per twenty-four hours will 
not be fur from the truth, 

Air.— We do not know of any book which will supply the information you 
require. It is quite certain, however, that 2 cwt. of slack cannot sujply 
the requisite number of heat units to warm the slated quantity of air. You 
might consult Box's treatise on Heat. 

A. B.—No one ever attempted to work a tram car with compressed steam ; you 
must mean air. There have been so many methods proposed for doing this 
that we are quite unable to say to which or to whose you refer. We do not 
supply the dates or numbers of patent specifications, You can find them 
Jor yourself by reference to our volumes, which contain complete lists 

Eeratum.—ZJn the description of the Great Northern engine which appeared 
in our impression for June 8th, the piston stroke is given erroneously as 
Qin. The stroke is really 28in, 
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NAVAL EXPENDITURE, 


PERIODICAL criticisms on the Naval policy of successive 
Governments are invariably met with the statement that 
if increased efficiency is demanded more money must be 
spent. It has always been contended in effect that the 
country gets full value for the ten or twelve millions spent 
annually on the Navy. We have already drawn attention 
to the attitude which the British tax-payer is certain to 
assume if he is asked for more money for war purposes 
in time of peace. Ministers know that however a ge 
for a time a parsimonious Naval policy may be, the 
damaging effect of that policy is as nothing compared to 
the storm they would raise if they put on, say, twopence 
in the pound extra income-tax to build war ships. 
Governments are wise in their generation. Experience 
tells them that an outcry about the Navy will die 
out. The pursuit of a noted burglar—the locking 
up of an Irish member of Parliament—a jockey’s 
libel suit—any new sensation, in short, will take 
the daily press and its readers off the scent, and the 
state of the Navy will be forgotten. But a tax 
is never forgotten, or, we might add, forgiven. If our 
Navy cannot be made better and more efficient than it is 
without additional taxation, then it will not be made 
better at all until war breaks out on the Continent, or 
some profound scare is got up. Then money will 
certainly fly under the pressure of popular opinion. It 
is therefore expedient that the country should know 
whether its money is or is not wasted now; and this is un- 
fortunately a subject on which it is not easy to get accu- 
rate information. All that is available, however, goes to 
show that there is great waste ; and no inquiry such as 
that now being carried out by a Committee can be satis- 
factory unless it elicits definite information as to whether 
the national funds are or are not spent to the best advan- 

e. The sums involved are so vast that a comparatively 
small saving or extravagance represents a great deal of 
money. Taking the annual expenditure as £12,000,000, 
we see that a saving of only 5 per cent. represents no less 
a sum than £600,000, for which we could have either one 
first-class ironclad, or two splendid cruisers added to 
our Navy every year. It seems almost incredible that a 
saving of 5 per cent. should represent so much, but it is 
none the less true. Only a portion, comparatively a small 
portion, of the sums voted for the Navy are spent 
on ships; wages, provisions, &. &c., run away with a 
great deal; and consequently any inquiry intended to 
ascertain the nature and methods of naval expenditure 
must cover a very wide range indeed. 

Concentrating our attention on one department alone— 
our dockyards—we may proceed to consider whether 
work is turned out in them at the same rates as in a 
private yard. We may begin by saying that it ought to be 
turned out more cheaply. The Government, having ample 
supplies of money, can go to the cheapest markets, and 
pay the lowest realy-money prices for all materials to an 
extent barely possible with any but the wealthiest private 
firms. Does the Government buy in the cheapest market 
really and not nominally? Who can say? What, for 
example, is paid at Chatham, or Plymouth, for pig iron, 
and angles, and ship plates? We are not talking now of 
armour plates, which are a speciality and cannot be 
obtained in an open market. What is the Government 
_— per ton for tin and a No statement of prices 

as ever yet been made public. Will some independent 
member obtain from the Government a Blue-book of 
unimpeachable veracity, giving the quantities of materials 
bought for even one dockyard last year, with the prices 
per ton? We shall perhaps be told that a little more than 
the regular market price has been paid, but that really 
the difference is quite trifling. Let us not forget what 
5 per cent. means, if we are disposed to take a lenient 
view of this admitted extravagance. Let us suppose that 
foundry iron costs 37s. per ton in the open market. If 
the Government pay 38s. 10d. for it, that represents a loss 
of 5 per cent. It may seem a very small matter to pay 
this extra sum on a few hundred tons of pig iron; Dut 
once let the door be opened for an extravagance of this 
kind in one quarter and the flood will rush in. Are 
timber, and canvas, and oils, all bought at the cheapest 
rates, consistent with quality ? The answer will be that 
these things are supplied by contract; that they are 
advertised for, and that tenders are received, and 
the lowest is accepted. Now it unfortunately happens 
that there is no system on earth more open to abuse than 
this. For obvious reasons it is impossible to go into 
details, but an inquiry might with advantage be directed 
to the working of the system in our dockyards. Is the 
number of firms on the Admiralty list really unlimited ? 
That is to say, will any and all tenders be considered on 
their merits, or will only those of certain individuals 
receive attention? What is the nature of the supervision 
exercised to ascertain that the goods delivered are con- 
tinuously and invariably equal to sample? Is it perfectly 
certain that, to speak plainly, no bribery or corruption 
ever takes place? Is it quite clear, for example, that dock- 

ard officials, high ion low, are to a man even more 
immaculate than the Metropolitan Board of Works ? 

There are other directions besides the purchase of 
materials and stores in which it would do good to push 
investigations. Much work is done by the piece in our 
dockyards. How do the rates paid compare with those 
obtaining in private shipyards? Does a man working in 
a Government shop by the day turn out as much work as 
he would have to get through ina private shop? How 





are the machine tools worked? What is the output of a 
Government lathe as compared witha private lathe? We 
venture to say that true answers to these questions would 
be startling; that is, to those who were well up in the 
subject. How, again, does the cost of supervision compare 
with a similar item in private shipyards? There can be 
but one answer to all this. The cost of Government work 
is, save in very ong cases, always greater than that of 
private work. The Government can purchase a ship by 
contract for less money than they can build her, and the 
contract price includes a fair profit for the contractors. 
If the Government built, they — to have the ship at 
the net price, but they cannot do this. 

We have no desire in writing this to attack any indi- 
viduals. We believe that in our dockyards may be found 
competent men honestly doing their best. But we also 
believe that the whole system of work is fatal to economy, 
and deprives men of all interest in what they are doing. 
We could give instances of all-pervading red tape which 
would be incredible were they not well authenticated. 
Small repairs have to be made in a double bottom; candles 
are needed. They cannot be got out of store until half-a- 
dozen officials have signed balf-a-dozen orders. The fore- 
man cuts the Gordian knot by sending a boy into the town 
for a pound of candles, paid for out of his own pocket. 
Half-a-dozen men are kept idle for a day because a few 
rivets cannot be got out of store. We could extend the 
list to an astonishing extent were it advisable. The 
same defect goes through whole departments. Here isa 
case in point. Certain small boilers of gin. plate have to 
be fitted with water gauges. The sealed pattern, in- 
tended for plates an inch thick, has a Whitworth thread, 
the gin. plates must be treated like the lin. plates; the 
consequence is that about two threads are got in the 

late. The suggestion that a gas thread would make a 
tter job is answered by non possumus. An instance 
came under our own observation some time since, in which 
adherence to red tape led toa simply ludicrous result in 
connection with certain steam machinery. We regret that 
we do not feel ourselves at liberty as yettogive particulars. 
Those in the higher departments chafe under this official 
thraldoum, but they cannot help themselves. As to the 
cost of labour, there is no opportunity affurded to anyone 
to ascertain whether the men do or do not do as much as 
would be expected in private shops. Next to nothing is 
known in the dockyards concerning piece-work prices on 
the Clyde or the Tyne. It is really no one’s business to 
obtain information on such subjects. So much hasalways 
been paid at Chatham or Devonport for such and such a 
thing, why not keep on paying it? And so the wheel 
goes round, and year after year the money is wasted. 

One reason why the Government is slow to ask for more 
money is that its members know very well that an extra 
vote means extra waste. There is a traditional limit to 
extravagance as regards normal expenditure. But a vote 
of a couple of millions extra has the effect of a windfall 
upon a young spendthrift. Instances might be cited 
wherein certain sums being assigned to a given dock- 
yard, it was found to be impossible to spend it legiti- 
mately. Arepresentation to this effect led toa peremptory 
order that, the money having been voted, must be got 
rid of somehow in the financial year. We are not quite 
so bad as this in the present day, but after all this is not 
saying much. In conclusion, we assert that the nation 
does not get the full value for its money, and that a 
thorough and sweeping inquiry into dockyard manage- 
ment would supply evidence that in making this state- 
ment we underrate rather than overrate the facts. 


PROGRESS OF THE GAS SUPPLY. 


Mr. Fievp’s annual “ Analysis” of the accounts of the 
principal gas undertakings of the kingdom reaches us 
rather earlier than usual this year. Always excellent in 
their elaboration and arrangement, the statistics now 
include some additional details, and the scope of the 
publication is widened so as to extend as far as Scotland 
and Ireland. To those who possess the earlier issues of 
this annual publication, a comparison between the statis- 
tics of 1887 and those of previous years will yield some 
a esults, in addition to those given in the book 
just issued. For instance, the rate of increase in the sale 
of gas varies from time to time. Last year the increase 
was greater than in 1886, but fell below the increase of 
1885. Taking the last five annual increments, we find 
the sale of gas in London undergoes, on the average, an 
annual addition of 3°73 per cent. This increase is more 
than can be accounted for by the growth of the popula- 
tion, for that advances at less than half the rate of in- 
crease observed in the consumption of gas. Some of the 
extra gas is doubtless comaauh for heating purposes, and 
for the working of gas engines. But we assume that on 
the whole the people of London are having an increasing 
amount of light—of an artificial nature—year by year. 
The suburban returns show a more rapid advance than 
the metropolitan, but this may be accounted for by the 
extension of building in the outer ring. Since 1884 the 
increase in the suburban consumption of gas has been 
declining, but last year it was as much as 5 per cent. The 
provincial corporations show an increased sale of 4°78 
per cent. last year, which is substantially the same as the 
increase three years before. The increased rate of con- 
sumption in the case of the provincial companies shows a 
remarkable drop, being only 2°51 per cent. last year, com- 
pared with 5°30 per cent. in 1886. Glasgow shows an 
Increase of 5°48 per cent., while Dublin exhibits a frac- 
tional decrease. 

In the matter of price, we find that gas in London has 
fallen 3d. per 1000 cubic feet, comparing last year with 
1883. Inthe suburbs the fall was nearly 4d. Among the 
corporations the reduction was less than 1}d., while the 
provincial companies lowered their price nearly as much 
as 2d. Taking the case as it stands at the latest date, we 
find the average price of gas in London to be 33°76d. per 
1000ft. In the suburbs, reaching as far as Croydon, 
Richmond, Tottenham, and West Ham, with eight other 
places, the price averages 37°87d. The provincial corpora- 
tions on the list are eight in number, Birmingham and 
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Manchester being the chief. Among these the average 
price of gas is 27°92d. The provincial companies included 
in the tables are ten, with an average price of 28°59d. 
The prices thus given are the actual rentals per 1000ft., 
and not a mere average of rates. In 1869 the price of 
common gas in London ranged from 3s. 2d. to 4s. 6d. per 
1000ft., with 5s. 6d. for cannel gas. The rental was 
rather less than 4s. 2d. per 1000ft., so that the reduction 
in price in nineteen years may be reckoned at fully 1s. 3d. 
per 1000ft., a very substantial gain to the consumer, 
accompanied by a very large measure of prosperity to the 
gas companies. Since 1869 the capital employed by the 
London gas companies has risen from £7,828,844 to 
£14,168,199. In the same period the net profit has 
risen from £676,957 to £1,400,313. Thus the capital is 
not quite doubled, while the net profit is more than 
doubled. The gas sold iu 1869 averaged 8438ft. per ton 
of coal, whereas now a higher lighting power is obtained 
at the rate of 9618ft. per ton. The coal in 1869 cost a 
little under 2s. for each 1000ft. of gas sold, whereas last 
year the price per 1000ft. was only 15d. Still more 
striking is the difference if we allow for the residuals. 
Deducting the revenue from this source, the coal in 
1869 cost Is. 2d. per 1000ft. of gas sold, whereas 
last year the net price of the coal was little more than 6d. 
The consumption of coal requisite to keep up the London 
gas supply is now very nearly 7000 tons per day upon 
the average. The customers of the companies, reckoned 
as “ consumers,” are nearly 300,000, or 104 to each mile 
of main. The public lamps are only a trifle short of 
70,000. Itis a matter for regret that, after the gas is 
made, between 5 and 6 per cent of it disappears. Some- 
how or other it is lost, and 140,000 tons of ceal are 
wasted. 

Gas companies, and corporations in possession of gas 
undertakings, make much more than gas out of coal. Gas 
is only part of the story, for 58 per ceut. of the cost of the 
coal consumed by the London companies comes back in 
the shape of residual products. The suburban companies 
recover less than 44 per cent., the corporations nearly 
42 per cent., and the provincial companies a little under 
45 per cent. It is rather provoking that rates and taxes 
make a charge of nearly twopence on every 1000ft. of 
London gas, while directors cost only half a farthing, and 
the entire management charges are undera penny. Rates 
and taxes fall somewhat lighter on the corporations and 
the provincial companies. The column of “excep- 
tional charges” remains blank for London and the 
suburbs; but at Birmingham we find £1672 for new 
offices, and £340 for “ illumination of council house.” The 
Brighton Gas Company have a charge of £1300 for 
“lighting sea front.” The amount of reserve fund and un- 
appropriated profit possessed by the London gas companies 
is more than a million. In addition there is a sum verg- 
ing on £190,000 for insurance, depreciation, and renewal. 
The Corporation of Nottingham have a reserve fund of 
£136,630. Certainly there is nothing. yet to show that 
the gas interest is suffering from competition on the part 
of the electric light. That the new light is some check 
on the growth of the old is very probable; but gas still 
continues to advance, and the stimulus afforded by the 
electric light may prove beneficial. There can be no 
doubt that this has brought about improved methods in 
the burning of gas, and has also tended to promote its 
cheapness. In price, if in nothing else, the makers of 
gas may hope to win the race which they have to run 
with the electric light. We have spoken of the magni- 
tude of the gas supply. On other occasions we have 
referred to the quality. In respect to the efficiency of 
the light, the value of a correct standard in measuring 
the illuminating power is incontestable. There is very 
little doubt that a change is impending in that direction ; 
but the sole result will be to secure that in the element 
of light as produced from gas the public shall have what 
is prescribed by law. An apparatus which may some- 
times err one way and sometimes the other is fair to 
neither party, and the gas companies will suffer no 
damage by the introduction of some better mode of test- 
ing the lighting power of gas than that which has hitherto 
existed. 


BRIGHTON BEACH. 


Iv our last article dealing with the above subject, 
which was published in our issue of November 5th, 1886, 
we specially referred to the difficulty we anticipated as to 
the recovery of beach lost during the autumn gales of 
that year between the eastern end of the Hove sea wall 
and a point in the beach lying about 150 yards to the 
eastward of the west pier. We stated our belief that the 
travel of the shingle from west to east must fora long 
time to come be arrested by the groynes constructed to 
obtain a beach in front of the Hove wall, and we further 
contended that, even when the object of these had become 
fully served, the further travel of the beach would be 
driven so far out that there would be little chance of its 
being directed into the embayment between the two points 
named. 

Fully eighteen months have now passed since the gales 
we have spoken of occurred, and during that time the 
Brighton town authorities have built several groynes 
within the space threatened, some of them being solid 
structures of concrete. These extend but little further 
seawards than the roots of the Hove groynes; and it was 
no surprise to us to find on a recent visit that they had 
collected little or no beach. At our first looking over the 
site, we were agreeably disappointed to observe what 
could only be deemed a direct contradiction to what we 
had written on the subject. There was beach, and a very 
considerable amount, apparently, of it. But we were at 
once struck by the very regular formation of the accumu- 
lation. It seemed to be impossible that by any natural 
action the shingle we saw could have been deposited in a 
line so strictly parallel to the shore as was observable. 
The effect of this being driven in by waves or currents 
must have been to deposit it in a curved line between the 
root to the eastward of one groyne and the apex of the 
next groyne to the east. Neither did the deposit show 





that alternation of terraces, so to speak, which would 
be due to wave action. These considerations led us to 
closer examination, and this revealed to us that this 
seemingly solid beach was an artificial formation of 
builder’s rubbish, over which a layer of some thickness of 
shingle had been spread by the spade. Seaward of the 
bank so formed there was to be seen nothing but coarse, 
pebbly sand, thinly scattered among which we could see 
the flints and waveworn brickbats which had been washed 
out of rubbish of the same character as that above 
referred to that had already been devoured by the waves. 
Of naturally deposited shingle there was none to be seen 
save a very sparse quantity lying near the groyne 
erected at the eastern extremity of the embayment. 
Operations of a like artificial kind were in progress near 
the Hove wall at the time of our visit; and one of the 
workmen engaged upon them told us “he was making 
things pretty”—-that the shot soil would probably last 
during the summer, but that, as he phrased it, “the sea 
would have it all early in the autumn.” 

There can be nothing, of course, to be said against the 
very natural desire of the Brighton authorities to make 
things pleasant to the eyes of the visitors to their town. 
With measures taken to that end we can have nothing to 
say. The question we have all along set ourselves to deal 
with is as to how far the remedial works carried out are 
likely to fulfil their object. As yet, it is most certain 
they have obtained it in no degree. It may be in 
contemplation to dally with the matter until such a time 
as, the Hove beach being tilled up, travel of shingle to the 
eastward can be resumed. If so, it will still remain to be 
seen whether our second prediction—the first being 
already fulfilled—that the course of such travel will have 
become so changed that it will pass beyond the extremi- 
ties of the new groynes built for the purpose of arresting 
it and filling up the embayment caused by the projection 
of the wall and beach on the Hove frontage of the 
combined towns, will be fulfilled. Should it be so, 
what course will then be open for adoption? If, in 
order to meet the difliculty, the groynes lately erected 
are extended far enough seawards to meet the changed 
course of the shingle, we admit that during the summer 
season some of it may be caught. But this cannot consti- 
tute a solid beach, sufficiently formed up to the shore-line 
to resist the waves of the autumn gales. These must, in 
such a case, still have their free run to the earthen embank- 
ments we have spoken of as forming the present line of 
shore, and both these and whatever intercepted shingle 
there may be will disappear together. We should be glad 
if we could believe otherwise, if we could feel confidence 
that the cheap system of patchwork which is now receiving 
adoption would suffice for the needs of the future. But 
the teaching of our own experience in the observation of 
sea beaches, extending over nearly half a century, compels 
us to the adoption of an opposite view. The results of 
that teaching found expression from the commencement 
of the works at Hove some ten years back; an! on looking 
over what we have during that period, from time to time 
written, we cannot discover a single point on which our 
conclusions have proved to be incorrect. How far the 
measures taken by the Town Council of Brighton may be 
in harmony with the views of their resident engineer we 
have no means of knowing ; but it is generally understood 
that what we hold to be a penny-wise-and-pound-foolish 
policy has been carried out, not on the basis of engineer- 
ing advice, but solely with the desire of avoiding present 
heavy expenditure. Such a desire for long actuated the 
Commissioners of Hove, and its indulgence eventually 
cost them dearly. That a similar issue to a similar feeling 
will be experienced by the Brightonians we fear there can 
be little doubt. But from a professicnal point of view, it 
is scarcely to be regretted that the beach at Brighton is 
being made an experimental ground; for, whether our 
own predictions be falsified or not, the lengthy struggle 
with the sea for mastery must furnish valuable data for 
all future dealing with needs of a similarcharacter. That 
the ratepayers of Brighton will be likely to find similar 
satisfaction from their large outlay is hardly probable. 
Their representatives have abstained from calling in the 
advice of experts, and are said even to disregard the 
opinion of their own prefessional officer. Conclusions 
upon this fact are not favourable to the judgment of those 
responsible for the expenditure of the town. 








RAILWAYS AND ASTRONOMY. 


Locomotives and transit instruments do not appear to be 
able to do their work in a friendly and uncomplaining manner 
if the distance between them becomes less than about half a 
mile. Periodically for more than forty years the Greenwich 
authorities have had the even tenor of their ways perturbed by 
the threatened presence of the locomotive within less than half 
amile. In 1845-6 Sir James South grew very cross on the 
subject when the North Kent Railway Company wished to 
approach the astronomical precincts. He made experiments of 
various kinds, and amongst other things stated that when an 
assistant tapped with the knuckle of one finger, “the floors of 
the circle, the equatorial, the transit, and the large equatorial 
rooms, the effect was in every case sensible, although the 
centre of the last room is distant from the mercury—reflector— 
65ft. and there are four Qin. and one 8in. brick walls between 
them.” He also mentioned in a report on the subject that 
when he dropped a shilling a few feet, the image of “the pole 
star which till then, with a power of 250, was perfectly round 
and steady, became a sprawling and amorphous patch.” Sir 
James finished his report to the Admiralty by saying that the 
facts he had given them for consideration “ would justify your 
Lordships in saying to present as well as to future railroad 
applicants, ‘ Within this Park stands the Royal Observatory of 
England, and within this Park’s walls a railroad shall 
never come.” Sir James South was no friend of 
what were then in England, as well as America, called railroads. 
Again, in 1863, the Astronomer Royal, Sir George B. Airy, 
made numerous experiments when the London, Chatham, and 
Dover Railway Company wished to pass through the tunnel. 
Sir George arrived at the conclusion that the railway might be 
made if it remained in tunnel and not nearer than about 
340 yards, and providing that a continuous bearing for the rails 
was used, and a speed of not more than twelve miles. Sir 
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James South's knuckles and shillings were apparently very 
heavy, or at least had more effect on the buildings and instru- 
ments than any testing apparatus which Sir George Airy 
thought trustworthy on the subject. One year later the East 
London Railway Company proposed to cross the Thames by the 
Thames Tunnel. The late Robert Mallet, F.R.S., was called 
upon to make the necessary pallometric experiments to deter- 
mine the probable effects upon the Greenwich instruments, 
He found these to be almost nothing, and in some collateral 
experiments found that the brickwork of the tunnel was of 
remarkable strength. The present Astronomer Royal, Mr, 
W. H. M. Christie, has had the same experience as his two pre- 
decessors, and in the recently issued report he says:—‘‘ The sub- 
ject of approaching railways has again, after a lapse of many 
years, engaged our serious attention, Early in March notice 
was received from the Home-office of a proposal to carry a rail- 
way—in extension of the authorised Bexley Heath Railway— 
in a tunnel across Blackheath, the nearest point being 840 yards 
from the Observatory. As there was reason to believe that this 
railway might injuriously affect the Observatory, preliminary 
observations of the effect produced by trains on the existing 
Greenwich Maze Hill Railway were at once commenced, the 
observations being made on six nights with the transit circle, 
and the disturbance in the image of the wires, as seen by reflec- 
tion from the trough of mercury, being noted. It resulted 
from these experiments that trains on this railway caused great 
disturbance during their passage, not only on the section 
between Greenwich and Maze Hill, the nearest point of which 
is 570 yards from the transit circle, but also on the line beyond 
Greenwich on the London side and beyond Maze Hill on the 
Woolwich side. The distances of the Greenwich and Maze Hill 
stations from the Observatory are about 970 and 670 yards 
respectively. There was also evidence of disturbance caused 
presumably by trains on the Lewisham, Blackheath, and 
Charlton line, at a distance of about a mile from the Observa- 
tory, but we could only infer the times of passage of these trains 
from the published time-tables. In order to establish con- 
clusively the connection between definite disturbances and 
trains, arrangements were made to note the times of arrival and 
departure of trains on the Greenwich line and at Blackheath. 
Observations were made on this plan on five nights, one observer 
being stationed at the transit-circle to record all disturbances of 
the reflected image, while another observer travelling up and 
down the Greenwich line, and a third observer at Blackheath 
noted the times of arrival at and departure from the stations. 
It was found that the disturbance was very great during the 
passage of trains between Greenwich and Maze-hill, the reflected 
image being invisible while the train was in the tunnel, at a 
minimum distance of 570 yards, and that there was considerable 
disturbance during the passage of trains through the Blackheath- 
Charlten tunnel, at a distance of a mile, the reflected image 
becoming occasionally invisible. As the tunnel of the proposed 
railway would be similar in character to this, but at half the 
distance, it was concluded that it would cause so great a distur- 
bance as to make delicate observations impossible. On my 
notifying this to the Admiralty, the Bill was opposed on the part 
of the Government, and as a consequence of this the clauses 
authorising the construction of the railway across Blackheath 
were abandoned. The extension of the London, Chatham, and 
Dover Railway from Blackheath-hill to Greenwich, authorised in 
1881, is now in course of construction. I hope that, though the 
terminus of this line is distant only 620 yards from the Observa- 
tory, the tremor from trains will not have sufficient time to 
produce the full accumulated effect in the short interval between 
Blackheath-hill station and the terminus. But if at any future 
time a further extension of this line should be proposed, the 
question would require very careful consideration in the in- 
terests of the Royal Observatory.” 


THE RAILWAY HALF-YEAR, 


Tue half-year is now so near its close that the general cha- 
racter of the results of the working of the chief English railways 
is discernible. On a few of the great lines—the Midland, 
North-Eastern and some others—there are very substantial 
increases in traffic ; on one or two others, such as the Metro- 
politan District, there is a decrease as important in proportion ; 
and several leading lines have only about maintained their 
receipts. The manner in which the increases have occurred 
shows a very unequal incidence, and it is not easy to 
account for it. The North-Eastern Railway, for instance, has a 
large increase, but it has taken place in goods and minerals—the 
passenger traffic being disappointing. The Midland Railway has 
a very substantial increase, the twenty-three weeks in the year 
already reported showing a gain of over £77,000, or about 
£10,000 more than the increase reported by the North-Eastern. 
The Great Western shows an enlargement to the extent of 
£25,000 ; the Lancashire and Yorkshire one of £17,000; the 
London and North-Western one of £36,000; and the Great 
Northern £11,000. The Great Eastern and the London and 
Brighton have each satisfactory increases to report, but the 
South-Eastern, the Glasgow and South-Western, and a few 
others have decreases varying from £1700 to £12,000. Some of 
the decreases, such as that on the Scotch line named, are 
difficult to account for in the face of the Glasgow Exhibition, 
though for some of the decreases on what may be spoken 
of as the pleasure lines the unseasonable weather may 
be largely held responsible. The fact, however, remains 
that for the half-year there is every probability that 
the four great English railways will have to report increased 
traffic to the amount of close upon £200,000, though the ratio 
of increase varies on the four lines. Still this is a wonderful 
proof that the trade of the country has greatly increased 
during the half-year, when compared with that of its correspond- 
ing predecessor. There is little or no evidence from which the 
rate of working expenses can be told, but it may be looked on 
as likely not to show much difference from that of a year ago. 
In one or two branches of trade there have been movements, 
but they have not been sufficient to affect the prices of the chief 
articles used by railways, and the latter continue to have the 
benefit of very cheap coal andiron, On the whole, the sums 
paid for compensation will be reduced during the year, for 
the accidents have been few and not very serious; but against 
any gain from this source must be set the continual tendency of 
the rates and taxes to increase, and thus it is probable that the 
net proportion of the total receipts for distribution amongst the 
shareholders will not be much varied. The growth of capital 
will, of course, take up part of the increased receipts, but there 
should still be a slight increase in the dividends of the chief 
lines, and in most of the other cases it may be hoped that the 
dividends of the past year will be generally maintained. 








TuosE who are interested in balloon navigation and its 

sibilities will be entertained by a pamphlet by General W. N. 
care oman published by Farncombe and Co., Eastbourne. It is 
entitled ‘The Navigable Balloon in War and in Peace.” 
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LITERATURE. 


A Manual of Steam Boilers; their Design, Construction, and 
Operation, for Technical Schools and Engineers. By R. H. 
Tuurston, M.A. New York: John Wiley and Sons; London: 
Triibner and Co, 1888. 


Tuis is a large octavo book of 671 pages. It is well 
printed on good paper in excellent type, and it contains 
a large number of engravings—some very good, some 
execrable. ‘The former appear to have been prepared for 
the work; the latter have seen hard service under varied 
circumstances during the last ten or fifteen years. We 
cannot do better than let the author explain in his own 
words what the purpose of his work is:—‘ The following 
treatise on the steam boiler, its design, construction, and 
operation, is the outcome of an attempt to meet a demand 
which has been repeatedly made for a fairly complete, 
systematic, and scientific, yet ‘practical’ manual. It has 
been intended to work to a plan that should be sufficiently 
comprehensive to meet the wants of the engineer in the 
office, and yet so rigidly systematic as to be suitable 
for use as a text-book in schools of engineering. It 
has been the endeavour to incorporate the elements 
of the subject just so far as they are needed 
in preparing the way for the work of the designer, 
the builder, and the manager of steam boilers, while 
also amply complete and logical to permit the use 
of the student in applied science.” This, it will be seen, 
is a new departure in technical literature, and it has little 
to recommend it save its novelty. The result is a most 
remarkable mixture of thermo-dynamics and_boiler- 
making, which have nothing to do with each other. The 
thermo-dynamical portion is, on the whole, fairly well 
done, and we have no fault to find with the boiler-making 
part of the book ; but the result would have been much 
more satisfactory in the form of two separate and distinct 
treatises. The notion that a school text-book is likely to 
prove useful to engineers making or designing boilers 
seems to us to be a complete mistake, for the methods 
of the schools are not the methods of the counting-house 
or the drawing-office. The boiler engineer does not 
necessarily know anything of thermo-dynamics; the 
practical construction of steam boilers, and their manage- 
ment, being either determined by hard-and-fast conditions 
perfectly understood, or modified by circumstances with 
which thermo-dynamics have about as much to do as 
Sanscrit. We do not say that thermo-dynamics should 
not be taught ; on the contrary, we hold that the whole 
science of heat should be taught with the utmost care, but 
not in connection with the construction of steam boilers. 

It is difficult in criticising this book to determine a 
basis for estimating its qualities, because just in so far as 
it is a good school book, it is lacking in the qualifications 
which entitle it to a place in an engineer's library ; while 
its merits as a guide in the boiler shop unfit it for school 
purposes. Still we gladly admit that there is much in 
the book which is worthy of praise, and it is easy to see 
that Professor Thurston has done his best to make the 
volume useful all round, if we may use the phrase. The 
author’s sincerity is apparent throughout. There is no 
evidence of scamping or padding; whatever he has written 
he obviously believed to be worth writing, and this is in 
itself, and in the present day especially, a pleasant thing 
to meet with, and a thing which tends to disarm criticism. 

We shall not attempt to follow our author in detail ; 
we have already said enough to indicate pretty clearly 
what the book is. It will serve a better purpose if we 
give first a list of the heads of the chapters, and then 
consider the statements of the author in a few instances 
taken almost at haphazard. The first chapter is historical, 
the second deals with the strength of materials, the third 
with fuels, the fourth with heat, the fifth with thermo- 
dynamics, the sixth with steam, the seventh with the 
conditions controlling the design of boilers, the eighth 
with design, the ninth with boiler accessories and 
chimneys, the tenth with the construction of boilers, the 
eleventh with specifications, principally American, the 
twelfth with the management of boilers, the thirteenth 
with efficiency, the fourteenth with steam boiler trials, 
and the fifteenth with explosions. The appendix con- 
tains a very valuable series of steam tables, the most 
extended we are acquainted with. It will be seen from 
this that Professor Thurston coversa great deal of ground, 
and the labour expended on the book must unavoidably 
have been very considerable. 


It is impossible to dip into the book without coming 
across statements laid down as absolutely true, the truth of 
which has never been demonstrated. Instead of saying 
“T believe,” the modern man of science has a most aggra- 
vating habit of saying “I know.” On the very first page 
of the book we tind the following fossilised statement, 
speaking of the energy of coal, “The source of this 
energy was originally that, existing in the rays of 
the sun, and by the action of chemical affinity, as 
exhibited in the growth of vegetation, it has been 
transferred from its kinetic form in heat and light 
rays to the potential form, as now found in the recent 
or fossil fuels of forest and coal bed.” We thought that 
by this time the phrase, “ potential energy,” had dis- 
appeared, but it seems that this is not the case. The 
energy derived from the fuel is very small. It really 
comes from the oxygen of the atmoshere. The most 
powerful source of heat known is perhaps the combina- 
tion of oxygen and hydrogen to form water. Whence is 
the energy cos set free derived if not from the gases? 
Does Professor Thurston suppose that it all comes from 
the hydrogen which acts as fuel to the oxygen? The 
truth, as far as can be known, is that there is much 
more motion in a pound of oxygen than there is in 
a pound of carbonic anhydride. When carbon and 
oxygen combine to form CO, the difference is set free to 
appear as heat. On page 234 we find:—“ Experimental 
investigation and analytical research have together thus 
created a new science, and the philosophy of the steam 
engine has at last been given a complete and well defined 
form, enabling the intelligent engineer to comprehend 





the operation of the machine, to perceive the conditions 
of efficiency, and to look forward in a well settled direc- 
tion to further advances in its improvement and in the 
increase of its efficiency.” No man living ought to know 
better than Professor Thurston that the foregoing state- 
ment is true only within extremely narrow limits. The 
philosophy of the steam engine as it came from the hands of 
the philosopherand the mathematician, has been hopelessly, 
egregiously, wrong. For years and years engineers were 
taught that there was nothing to be gained in economy 
by expanding steam in two or more cylinders instead of 
one. It is now known that such a statement could only 
be true of a perfect gas, which steam is not ; and engineers 
have, in spite of the theorist and the professor, attained 
economies which the latter pronounced impossible. To 
this moment there is not a single book published which 
explains why the compound engine is economical; and 
yet Professor Thurston was, unless we are much mistaken, 
the first to give that explanation at the other side of the 
Atlantic, as THe EnoGinger was the first, and inde- 
pendently, to give it on this side. Professor Thurston is 
wrong if he thinks that any complete and accurate theory 
of the steam engine is to be found in a text-book—we 
mean a theory which will satisfy all conditions, and act 
as a rational guide in designing. It is much to be re- 
gretted that Professor Thurston is constantly loose 
and inaccurate in his definitions. Thus he says, 
“Kinetic energy is the actual energy of a moving 
body; potential energy is the measure of the work which 
a body is capable of doing under certain conditions, which 
without expending energy may be made to affect it, as 
by the breaking of a cord by which a weight is suspended.” 
As a definition this is dreadful ; as a statement of a fact 
it is inaccurate. The falling body does no work save in a 
popular sense ; work is done on it in falling by gravity, 
and until it begins to fall it has no energy of any kind 
whatever. It would be as correct to say that a fly-wheel 
at rest had potential energy. There is no such thing 
as potential energy. There is energy of condition 
or environment, which is, however, an entirely different 
thing inevery possible way from kinetic energy. Again, 
we find “ The three great laws of energetics are (1) the 
sum total of the energy, active and potential, of the universe 
is invariable ; (2) the several forms of energy are all 
interconvertible and possess a definite quantivalence; (3) 
all forms of kinetic energy are tending towards reduc- 
tion to forms of molecular motion and final dissipation 
throughout space.” It is enough to say that the truth of 
not one of these three propositions can be demonstrated. 
There is reason to believe that the first two are true; 
the third isa theory of Sir W. Thomson’s, and is very far 
from universal acceptation. 

It may be asked, what has all this to do with steam 
boilers ? and we confess we do not know. We must take 
the work as we find it. 

The portion of the book devoted to boiler construction 
is very suitable for the purposes of the student, but it 
contains nothing new, and our author deals in little 
criticism. He has written carefully, but he does not seem 
to be quite at home with this part of his subject. Taking 
passages haphazard, we give the following:—“ Zinc is 
introduced into steam boilers for the double purpose of 
preventing corrosion and checking the deposition of scale. 
The zinc itself is often partly destroyed.” In these few 
words he dismisses a most important subject. Dealing 
with marine boilers further on, he returns to the use of 
zinc, but he says absolutely nothing new on the subject. 
The specifications and tables at the end of the volume are, 
as we have said, very valuable and interesting. 

We feel that we are open to the charge that we have 
done scant justice to this book—and the charge will be 
based on the presumption that, this being a work on 
boilers, we have dealt with it as though it were a treatise 
on thermo-dynamics. But this was unavoidable, because 
of the construction of the manual. All that remains to be 
said with advantage of it is that it is essentially a college 
book, and one that no doubt can be usefully read and 
studied by students who are on leaving college going to 
practise as engineers. The volume has the great advantage 
that, as far as practical work is concerned, the author sins 
by omission, not by commission. It will not mislead, if it 
does not instruct. It is of course certain that a student 
will find much in it that the engineer does not want to 
read about, because he knows it already. The volume 
will no doubt serve a useful purpose, but that it will do 
what its author intended we do not believe. Finally, we 
cannot sufficiently commend the author for that honesty 
of purpose to which we have already referred; and we 
conclude with the suggestion that in future editions he 
either divides the book into two, or re-arranges its con- 
tents, beginning with Chapters IV., V., and VL., following 
them with Chapter III., and then taking I. and If. In this 
way the boiler portion proper would be kept distinct from 
the thermo-dynamical portion, whereas they are now 
mixed in a very confusing fashion. There is an excellent 
index at the end of the book. There is a good deal of 
mathematical formule in the volume which appear to be 
correct in so far as we have checked them, but we fear that 
much of it will not be very acceptable to boiler designers. 
For example, the following, simple as it is, does not appear 
eminently attractive as a formula for proportioning boiler 
seams :— 

F=jrd?Sl=Cdt=(p—dt)Tt=3(2l- aett 








WORSDELL AND V. BORRIES’ PATENT COM- 
POUND ENGINE.—BENGAL-NAGPUR RAIL- 
WAY. 


THESE engines, one of which we illustrate on page 506, are the 
ordinary “LL” class of the India States Railways, the only 
difference being the size of the cylinders and the arrangement 
of intercepting and starting valves peculiar to the system. 
The cylinders are, high-pressure, 18in. diameter ; low-pressure, 
26in.; stroke, 26in.; diameter of driving wheel, 4ft. 3in.; pres- 
sure, 160 1b. per square inch; heating surface, 1223 square feet; 
speed, 30 to 35 miles per hour ; weight, about 47 tons full. 
In another impression we shall publish detailed drawings and 
description, 





ON DEATH BY THE ELECTRIC CURRENT.! 
By Proressor E. J. Houston. 

SEVERAL cases of death have resulted from incautious or acci- 
dental touching or handling of the wires employed in carrying 
the currents used in electric”lighting. It becomes, therefore, a 
matter of great importance to inquire into some of the peculiarities 
of such accidents. 

Death has resulted from the incautious handling or accidental 
contact both with the direct and with the alternating current. 

In the case of the direct current, death results sometimes from 
shock, but generally, it would appear, from an electrolytic effect 
on the blood or other tissues of the body. The gaseous products 
arising from the decomposition possibly may, in some cases, be 
carried by the blood to the heart and thus stop its action, or, as 
probably occurs in most cases, death may probably result from 
electrolytic changes produced in the blood itself, or in other tissues. 
Death by the alternating current propably results from shock only. 
Resuscitation in cases of apparent death are more frequent with 
the alternating current than with the direct, most probably from 
the absence of actual electrolytic decomposition of the tissues. 

Considerable surprise has often been manifested because certain 
currents that, in some instances, have been handled with impunity, 
in other cases have caused death. A current of a certain number 
of amperes, and of a certain difference of potential between the 
points touched, caused death in one case, while in another case 
with the same current strength in the line, two or three times the 
difference of potential between the points touched was received 
with impunity. ' 

Making due allowance for differences in vitality, or in the 
condition of the heart-power of the subject, I think the following 
explanation will throw light on many of these cases. I offer it, 
however, mainly, though not entirely, from a theoretical standpoint. 

The explanation would appear to be found in the portion of the 
body at which the current enters and passes out, which would of 
course necessarily be influenced by the position of the person 
receiving the discharge. Nearly all fatal or severe shocks occur 
from the lines being accidentally grounded at some point, The 
person then either deliberately touches or is accidentally brought 
into contact with the line at some other point. Under these condi- 
tions, the electricity either passes into or out of the body at the 
feet. ‘The greater or less probability of serious results will depend 
on the parts of the body through which the current passes. When 
any part of the body is —_ in the path of an electric discharge, 
more of the discharge will pass through the better conductors, which, 
perhaps, will generally be the great nerve trunks and the muscles, 

Reference must, therefore, be had to the position of such nerve 
centres, as well as to the heart, the lungs and the viscera, and other 
vital organs. The following contacts are among the commonest :— 

(1) At the head. This contact is apt to be among the most 
dangerous, as the discharge in all probability takes place through 
some of the vital organs, such as the brain, the upper part of the 
spinal cord, or through some of the organs in the abdominal cavity 
or their principal nerves. 

(2) At the shoulders. This is probably somewhat less dangerous 
than the preceding, as the brain is not in the path of the direct 
discharge. The vicinity of the upper part of the spinal cord is, 
however, very dangerous, 

(3) At one of the hands. If the person is standing on both feet, 
this may be fatal, since the organs of the abdominal cavity and its 
nerve centres are in the path of the discharge. If the person is 
standing on one foot, then if this foot be on the same side of the 
body as the hand that is touched, the discharge will probably not 
be fatal, since the discharge does not necessarily pass through the 
organs of the abdominal cavity. If, however, the foot on which 
the person is standing be on the other side of the body from the 
hand that touches the wire, that is, if the person be standing on 
the right foot and touches the wire with his left hand, the discharge, 
if powerful, is apt to be fatal, since the organs of the abdominal 
cavity and its nerves are necessarily in the path of the discharge. 

(4) On the back, especially in the upper portion. This is apt to 
be fatal, since the spinal cord is dangerously near the path of the 
discharge. The muscles of the back are also very large, and would 
thus determine the passage of much of the current in this direction. 

(5) Discharges ensuing on touching the wires with each hand are 
apt to be fatal, since the heart lies in the path of the current. 

Those exposed to electric discharges would be protected from 
the effects of accidental grounding of the conductors 7 wearing 
plates or discs of any high insulating material on the soles of the 
shoes, or inside the same. 

Death by lightning probably results from the effects of shock, 
combined with those of electrolysis. In discharges of such 
enormous difference of potential as exists in lightning, disruptive 
effects may also be produced. 

The almost instantaneous and consequently painless nature of 
death by the electric shock has, as is well known, led to the 
suggestion that it be employed in public executions in place of 
hanging or decapitation. Should such suggestion be adopted, the 
character of the apparatus employed should be such as to cause 
death by shock, followed, to avoid the possibility of resuscitation, 
in case of apparent death, by the passage of an electrolysing 
current. 








PONTEFRACT WATER SupPLy.—Recently some of the mains have 
been often empty, and some fire insurance companies are said to 
have refused to renew policies on old terms in consequence. The 
wells give from 100,000 to 140,000 gallons per day. The popula- 
tion is under 10,000. 


A Sream Liresoat.—For several years the Committee of the 
Royal Nationa] Lifeboat Institution have been earnestly endeavour- 
ing to tind a means of propelling lifeboats mechanically. In April, 
1886, a special sub-committee was appointed to inquire fully into 
the question. This committee, after visiting the Liverpool Inter- 
national Exhibition with a view to examining the various models 
of steam and other mechanically propelled lifeboats exhibited there, 
and hearing the evidence of the lifeboat coxswains who had had 
the greatest experience in the help to be obtained by the employ- 
ment of steam tugs in assisting to perform lifeboat services, regret- 
fully reported that they were “ unable to recommend the adoption 
of any pattern of steam lifeboat at present.” The following May, 
nothing daunted by the lack of success in former endeavours, the 
Committee of the Institution offered gold and silver medals to com- 
petitors all over the world for ‘“‘models or drawings of a mechani- 
ca ly-propelled lifeboat best adapted to meet the conditions under 
which lifeboats are called upon to perform their work.” In response 
to this offer numerous models and drawings were received from all 
parts of Great Britain, the Continent, and even from the United 
States. These were submitted to Sir Frederick Bramwell, F.R.S., 
Sir Digby Murray, Bart., of the Board of Trade, and Mr. Jobn I. 
Thornycroft, gentlemen of world-wide celebrity for their knowledge 
of kindred matters, but in no way connected with the Institution. 
These judges, after a careful and lengthy examination of all the 
models and drawings which had been sent in, reported that not 
one of them was suited for the purpose for which it was intended. 
The Committee, although disappointed at this termination of the 
competition, nevertheless still hoped that science might yet help 
them in the matter. At the beginning of the present year a model 
of a steam lifeboat was submitted to the Institution by Messrs. R. and 
H. Green, the well-known shipbuilders at Blackwall, which, having 
passed through various modifications, as the result of consultation 
with the Committee and their professional officers, was accepted by 
the Institution, and Messrs. Green have now been instructed to 
build, as an experiment, a steam lifeboat on the proposed principle, 
The new boat is to be 50ft. long with 12ft. beam, and to be pro- 
pelled by a turbine wheel worked by an engine developing 170-horse 

wer. Such a boat, if successful, will necessarily only be able to 

e used at a limited number of stations. 


1 Abstract Proc. Amer. Philos. Society. 
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BARFORD AND PERKINS’ 


WATER BALLAST 


STEAM ROLLER. 


(For description see page 511.) 








DR. EDELMANN’S UNIVERSAL STAND. 
Dr. M. T. EpELMaNN began some years ago to contrive a 
stand for use in chemical and physical laboratories, as well as for 
other experimental purposes, because he was convinced that in 





general scientific work the varieties of stands and adjustments | 
are so numerous, as to make the fixing of apparatus for ex- | 
periments expensive in actual outlay and still more so in loss 


| result of careful thought. 


| mostly original, fur sale. 


Mr. C. Heinrich Trinks, of 40, 
Ainger-road, Primrose-hill, London, recently imported one of 
them for purposes of scientific research, and to him, as 
well as to a book by Dr. Edelmann, we are indebted 


| for the appended information on the subject. Dr. Edelmann, 
| in a letter to Mr. Trinks, gives his approval of our publishing a 


| description of this result of his labours, and says:—“ I consider 


it a favour, and feel that I have to offer my thanks for a public 


| description of my instrument, which is in no way protected by 


patents or otherwise. I 
consider it to be the commun 
property of men of science 
and manufacturers, and am 
always pleased when it 
attracts theirinterest.”” The 
unselfish representative of 
German electro-technics says 
nothing in his letters about 
the fact that he manufac- 
tures the stand, as well 
as numerous other varieties 
of scientific apparatus, 
Dr. Edelmann is the author of Neure 
Apparate siir Naturwissenschaftliche Schule und Forschung, as 
well as several other books published in Stuttgart. 

The most expensive drawback to physio-chemical experiments 
in general will, on a little consideration, be found to be the stand, 
as every description of apparatus requires more or less a stand of 
its own; and how this difficulty is overcome the following par- 
ticulars will demonstrate. The borings of the respective fittings 





| have been made in such a way that the rods, whether of ebonite, 


| glass, iron, or brass, can be obtained commercially everywhere, 





of time. His universal stand, which is largely in use in Ger- 
many, is hardly known in this country, although it is of great 
utility, and every portion of it bears evidence of being the 








and fit without farther preparation, the gauges being those 


| commonly in the market. 


The universal stand consists of about forty parts, which can 
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Fig. 4 


a. 


Fig. 5 


be mounted in various combinations upon the tripod foot, and 


| each attached to various parts of the stand. The heavy tripod 


in Fig. 1 is of cast iron, but Mr. Trinks prefers this to be made 
of brass free from iron, in order that the stand may be used 
for mounting magnetic apparatus. In this cut, the stand is 
represented lying on its side, and fitted up to serve as a whirling 
table in the performance of the experiment of setting up the 
rotation of a magnet by the influence of a rotating plate of 
copper. Fig. 2 is a perspective view of the stand as fitted up by 
Mr. Heinrich Trinks for work with a decomposing cell. The 
cut represents two plates of copper with a sheet of asbestos’ 
cloth between them. A thermo pile for the generation of the 
current is seen to the right. A thermometer and other adjuncts 
have been left out of the cut to favour clearness, Fig. 3 shows 


° 





—_____., 


the careful make of one of the two forms of connecting pieces 
with its absence of those sharp edges which might interfere 
with electrical experiments. Fig. 4 represents diagramatically 
the stand fitted up to show the result of the forces of the meet- 
ing of two opposing columns of water. Fig. 5, Henley’s uni- 
versal discharger, Fig. 6, improvised spectroscopic apparatus. 
The parts of the stand include, among other appliances, two 
cylinders of vuleanite for electrical insulation purposes, several 
thin brass rods tapped at each end, five cross carriers, three cross 
carriers fitted with narrower borings, two hooks with the neces- 





Fig. 6 


sary clamping screws for electrical and galvanometrical con- 
nections, clamps for holding thick paper or other films, 
clamps for holding films thinner than paper, four nickel- 
plated balls which can be used as electrodes, a disc and two 
points, pincers, insulated handles, a carrier for vacuum tubes, a 
delicate screw regulator, and so on. By the aid of this stand 
the lenses of an improvised terrestrial telescope may be fitted 
up, also a telescopic reading cathetometer ; in short, the inventor 
himself can scarcely know all the multitarious uses to which the 
instrument may be applied. 








SMITH’S COMBINED EXCAVATOR AND STEAM 
CRANE. 

THE engravings on page 503 illustrate a very useful combina- 
tion machine. The steam navvy or excavator, as usually made, 
is an expensive machine, and is only useful for the removal of large 
quantities of earth. The excavator and crane illustrated has 
been designed with the object of combining the best features of 
the excavator and of the steam crane. The arrangement is 
clearly shown in our engraving, and needs no description. With 
regard to the gearing, however, it may be mentioned that all the 
motions are worked by frictional gearing, and the engine kept 
continuously running. Thus no loss of time is incurred ; another 
special advantage claimed is that by this arrangement all the 
motions are placed within the easy control of the driver, thus 
dispensing with the usual attendant to adjust the cut, &c., a 
lad being merely required to fire the boiler and pull the cord 
which discharges the contents of the bucket into the tip-wagon. 

The machine is readily converted into a steam crane by 
simply removing—by means of the machine itself—the arm of 
the excavator, when it becomes a crane, leaving the jib free from 
all obstructions that would interfere with the manipulation of 
bulky loads. 

The arrangement is as follows :—Upon the jib of the crane is 
raised a triangular structure consisting of channel iron bars 
meeting at a point at a considerable distance above the foot of 
the jib. This junction of the bars becomes the trunnion upon 
which is caused to turn the arm of the excavator, which consists 
of two channel beams passing up the side of the jib and guided 
by it. To these beams are secured the bucket for effecting the 
cut and holding the material. The hoisting chain of the 
machine is attached to the bucket by means of a bridle, and then 
it passes over the jib-head pulley to the barrel, Upon the machine 
being set in motion the hoisting chain draws the arm and bucket, 
radially around the trunnion formed at the back of the jib, thus 
effecting the cut. To prevent the bucket from working in or out 
of cut, the arm is secured by means of chains to a barrel 
mounted on the trunnion shaft. This barrel is provided with a 
worm-wheel or other gearing, driven by means of a pitch chain 
from the engine shaft, and made to revolve in either direction, 
thus effecting the cutting or adjustment of the bucket at will. 

The operation is as follows:—Suppose the bucket and arm to 
be at the bottom of the excavation, the driver pulls the hcisting 
lever, which is connected with a powerful friction clutch. This 
starts the upward and radial movement of the arm and bucket 
effecting the cut; then immediately after, by means of 
another lever being put in gear, the racking motion pushes the 
bucket into the excavation. When sufficient depth of cut 
has been obtained this motion—racking—is stopped. Upon 
the bucket reaching the top of the cutting, the driver, 
by means of another lever, turns the top part of the 
machine partly round over the tip wagon. Als» during the 
turning of the machine the bucket and arm are again 
racked in, to clear the next portion of the excavation, When 
the bucket is over the wagon the boy pulls the cord, which dis- 
charges the contents of the bucket into the wagon. The driver 
now turns the machine back again, and by means of the brake 
lowers the arm and bucket for another operation, the door 
automatically closing itself during the descent of the arm. The 
quantity of work that may be performed by one machine may 
be based on the following:—The maker, Mr. Thos. Smith, of 
Rodley, Leeds, informs us that the machine will easily perform 
sixty operations per hour, allowing for shifting the machine. 
The bucket holds one cubic yard, and this allows an output of 
600 cubic yards in a working day of ten hours. 

This machine would be applicable for a great variety of work, 
besides the excavation of the Manchester Ship Canal, for which, 
we are informed, it has been especially designed, as, for instance, 
on small excavations, for bareing quarries, b.ickworks, ditch- 
ing, and dredging water-ways. When the excavating is done, it 
can readily be used for ordinary lifting purposes. 

Our engravings show the machine as an excavator with the 
excavator up and down, , 








TENDERS. 


WELLINGTON (SALOP) WATERWORKS, 


List of tenders for an outlet tower, with screens, valves, and 
lattice girder bridge—Mr. Thos. 8, Stooke, C.E., Shrewsbury ei 
£ 8 


R. and J. Dempster, Newton Heath oo os of £86 6 
Renshaw, King, and Co., Kidsgrove  .. .. .. .. 27910 0 
Blakeborough and Sons, Brighouse... .. .. .. «. 270 0 0 
Dyne Steel Company, Newport, Mon. .. .. 28310 0 
Glenfield Company, Kilmarnoc oe ee 283 0 
Lilleshall Company, Oakengates (accepted) .. -- 19 00 

Engineer's estimate .. .. «2 o oo «2 oo 269 0 0 
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WATER BALLAST STEAM ROLLER. 
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BARFORD AND PERKINS’ WATER BALLAST 
STEAM ROAD ROLLER. 


THE accompanying engraving and that on page 510 illustrate 
a new steam road roller made by Messrs. Barford and Perkins, 
of Peterborough. It presents several new features, one of which 
is the application of the water ballast which Messrs. Barford 
and Perkins have for some years used with much success for small 
and heavy land and road rollers. This gives a very heavy main 
roller for road-making work, and a comparatively light roller 
when emptied for travelling. It also, of course, secures a much 
lower cost per ton of machine in working order. Another 
feature of the roller is the arrangement by means of which an 
equal weight per foot of width of roller tread is carried by the 
front and back rollers. Some difference of opinion is held con- 
cerning the load which should be carried by the front and back 
rollers, but as the steam roller travels backwards and forwards 
on the road being made there seems to be no valid reason 
against making the load per foot of tread equal on all rollers ; 
and there are, on the other hand, distinct advantages in it; and 
for the wide roller it is claimed that a better finish in the con- 
solidation of the road is obtained. Whatever the opinion may 
be in different places, the work done by the roller illustrated at 
Peterborough is quite satisfactory. As will be seen frem the 
engravings, a vertical boiler and horizontal engine are used. 
The engine is connected with the main roller by gearing which 
provides twospeeds. The main dimensions of the roller recently 
at work at Peterborough may be gathered from the accompanying 
engraving. A slow speed is adopted, and a small engine is 
sufficient for the work to be done. The weight of the steam 
roller illustrated is 10 tons 1 cwt. empty, and in working order 
12 tons, The large roller is 4ft. 6in. in width and 4ft. 6in. in 
diameter. It holds 1 ton 8 cwt. of water. The engine is nomi- 
nally of 4-horse power, and the boiler of the cross tube type. 








THE BIRMINGHAM CABLE TRAMWAY. 








_ Wit this impression we commence the publication of engrav- 
ings illustrating the permanent way and plant of the cable 
tramway constructed between Colmore-row, Birmingham, and 
Hockley, from the designs of Mr. Joseph Kincaid, M. Inst. C.E., 
and Mr. E. Pritchard, M. Inst. C.E., and opened after an inspec- | 
tion by Major-General Hutchinson on the 24th March last. To 
sitisfy the engineers of the company of the suitability of the cable 
system for this line, which is to be extended as far as Hands- 
worth, Mr. Pritchard visited the United States, and there 
inspected the cable lines of several towns, notably those of San 
Francisco, New York, St. Louis, Philadelphia, and of Chicago, 
where there are about 100 miles of line working on the cable 
system. After his visit, although not previously much im- 
pressed with the system, Mr. Pritchard was satisfied of its value 
and of its economy in working cost. There are now three cable 
lines in operation in Great Britain, namely, the Highgate-hill, 
the Edinburgh Northern, and the Birmingham, From the two 
latter sources, really satisfactory practical and commercial infor- 
mation upon the cost of operation in this country as compared 
with horse traction ought to be forthcoming in a few months. 
The Highgate-hill line has been at work a considerable time, 
but circumstances which attended the financing of the Patent | 


| section on BB of Fig. 1. 





Cable Corporation and the construction of the line created a 
prejudice against the system, which has consequently progressed 
but slowly in adaptation in this country. 

The double page supplement which we publish this week 
contains plans and sections of the power station, or depot, as it 
is called, Fig. 1 showing the relative positions of the engines 
and winding machinery, the tension carriage—-see also Fig. 2-—the 
lead of the ropes to the pulley pit, in which are seen the four 
large pulleys, which receive the ropes on their way to Birming- 
ham, and will receive those for working the line from Hockley 
to Handsworth. Fig. 3 is a plan of the terminus of the line in 


| Colmore-row, near the Great Western Hotel and Station, and 


shows the position of the large pulley, which is seen to a larger 
scale in its pit in Figs. 6,6a,and 7. Fig. 4 is a plan of the 
points and crossings near the depét, and Fig. 5 isa section at 
A B of Fig. 4. A section typical of the whole of the permanent 
way is given at Fig. 8, from which it will be seen that the 
bearers of the rails, and the central slot rail, and the supports 
of the ordinary conduit pulleys, are all embedded in concrete, 
the conduit being constructed of this material. In Figs. 9 and 
10 are given sections of the pulley pits at Hockley, near the 
depot, Fig. 9 being a section on A A of Fig. 1, and Fig. 10a 
These are also so clear, and the 
dimensions are so fully given, that no lengthy description need 
be given. 

At Fig. 11 is shown a form of rope-guiding pulley, which the 
engineers intend using on the Handsworth section of the line, 
and at Figs. 12, 13, and 14 are a plan and sections of one of the 
points with a shifting tongue. As will be seen from the 
sections 2 and 3 under Fig. 13, the tongue is a rocking tongue 
supported by curved supports, which rest on the bottom part of 
the structure, and the weight, aided by a spring, keeps the 
tongue in the position shown ; but it is easily moved over by the 
flanges of the wheels of a passing car. Fig. 13 is a section on 
A B of Fig. 12, and Fig. 14 is a section on C D of Fig. 12. 
Fig. 15is a plan, Fig. 16 a longitudinal section, and Fig. 17 a 
transverse section of one of the simple rocking points, pivotted, 
as will be seen from Fig. 16, at one end, and provided at the 


| deeper end with a lever, which, by the insertion of a handle in 


the socket shown in Fig. 15, and as seen in Fig. 17, the point may 
be thrown over to permit a car to pass off the main line to the 
depot. 

In our next impression we shall publish further engravings of 


| details of the parts of the permanent way, the engines and 


machinery, and in explanation of these shall again refer to some 
of those on the supplement we now publish. 








ARTESIAN TUBE WELL. 





At the waterworks of Bourne, Lincolnshire, a remarkable 


| spring, rising 7ft. above the surface, has been tapped in the 


“oolite” formation, at the depth of 120ft. from the surface, 
yielding at the rate of 36,000 gallons per hour. The work was 
carried out through the strata, the names and thicknesses 
of which are given on the accompanying engraving. At a 
depth of 25ft. impure surface water was obtained, and the 
annular space between the 1(in. and 5in. tubes was filled in 
with cement. The 10in. wrought iron tube shod with steel end 
is carried down to a depth of 43ft., where it is tightly embedded 


in the rock, so as to exclude all surface water. From this depth 
a 5in. boring is continued to a depth of 120ft., and lined toa 
depth of 88ft. with wrought iron lap-welded tube with steel 
sockets and shoe. 

Special precautions had to be taken during the progress of 
this well to prevent the springs from finding their way outside 
the pipes, as is the case with most of the wells in the district. 
In this instance wrought iron lap-welded steel socketted tubes 
of extra thickness were fixed down to the first bed of rock, 
these being tightly driven with an 8 cwt. monkey the whole of 
this distance. From this point 5in. tubes were inserted to the 
depth of 88ft. from the surface. During the operations two 
springs of a chalybeate nature were met, these being effectually 
excluded by the driving of the pipes into the lower strata. 
The water-bearing rock was reached 88ft. from the surface, the 
water from which overflowed at a very slow speed as soon as it 
was met with. On the depth of 99ft. from the surface being 
reached, the flow of water was found to be 12,000 gallons per 
hour. 

The work was discontinued for a time, and Messrs. Isler were 
consulted as to the advisability of further boring into the rock, 
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and on their advice it was decided to try the experiment from 
the bottom of a bore-hole that existed in the town 88ft. deep 
and 2in. internal diameter, but owing to the breaking of a 
boring tool in the hole some twenty-five years ago, it had been 
abandoned after fruitless attempts to recover it at the time. 
The broken tool was recovered with a very simple contrivance 
after three days’ work. The boring proceeded, and it was found 
that the further the rock was pierced the stronger the yield, so 
much so, that at the depth of 120ft. the supply was so satis- 
factory that it was then decided to deepen the first-mentioned 
bore. The work was then continued at this bore by the con- 
tractors, Messrs. C. Isler and Co., London, with the result that 
at the same depth the yield was three-fold that obtained at 
99ft., viz., 30,000 gallons per hour. 








Mr. Epwarp Westoy, the originator of the Weston 
system of electric lighting and other things of the kind, has just 
been elected the president of the American Institute of Electrical 
Engineers. Mr. Weston was born in England in 1850, and when quite 
young amused himself with Smee’s “ Elements of Electro Metal- 
lurgy,” and such things, describing how to make electrical experi- 
ments. Soon after sixteen years of age, began study of medicine at 
wish of his parents, did not like medicine, went to the United 
States in 1870, began work there for the American Nickel-plating 
Company, and since has used hands, eyes, and head, and is now 
near the top. 
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LETTERS TO THE EDITOR. 
(Continued from page 501.) 


TIDAL ESTUARIES AND THE BAR OF THE MERSEY. 


Sir,—In considering the action of tides in the Mersey and its 
upper estuary, it is important to remember that the advance of the 
flood tide does not necessarily involve the transposition of water. 
Ilay the more stress upon this fact because the contrary is so 
generally accepted, and elaborate calculations have been made to 
show the enormous difference in the water contained in the Thames 
and other rivers at low water and at high water, on the assumption 
that the river basin is filled up to the brim simultaneously from 
end to end at the time of high water. It is too generally overlooked 
that as soon as the ridge of the tide has reached any place it 

ses on and the ebb begins. On a small scale, such as rivers in 
ngland, it is difficult to realise this fact from observation, though 
reflection on well ascertained facts will generally remove all doubt 
when attention is directed to the conclusion. Ona large scale, 
such as the Amazon, the inference that comparatively but little 
water is transposed by tidal action becomes irresistible. To show 
this I quote the following from a communication to the Liverpool 
Engineering Society ‘‘ On Tides and Tidal Scour,” which you pub- 
lished in your journal on June 30th, 1882, p. 470:—‘‘In the 
Amazon, sometimes called the Mediterranean of America, the basin 
is estimated to contain, exclusive of the Para and Tocantius, an 
area of 2,330,000 English miles; that is, more than one-third of 
South America, and equal to two-thirds of Europe. The average 
discharge is 750,000 a feet, or more than 4,500,000 gallons per 
second. Wallace states that with the tide the water rises; but 
during the flood, as weil as the ebb, the current is moving rapidly 
down. This takes place, he says, at the very mouth, for at the 
island of Mexiana, exposed to the open sea, the water is always 
fresh, and is used for drinking all the year round ; though it 
appears from Bates that the lower courses, as well as the channels 
and bays of the Delta—that is, for 150 miles from the sea—have 
no proper downward current, but ebb and fow with the tide. The 
apparent discrepancy will disappear if it be assumed that the flood 
does not carry any sea water with it—does not effect any trans- 
lation of water—but simply turns the land water back until it—the 
flood tide—has passed on. Being on the equator the centrifugal 
force is very great. Some idea of its strength is suggested by the 
distance up the Amazon to which it penetrates. It was observed 
by Wallace in the Tapagoz, a branch of the great river. In that 
river, at the end of the dry season, there is but a small quantity of 
water, and the current is very sluggish. The Amazon, however, 
rises very considerably with the tides, and its waters become higher 
than those of the Tapagoz, therefore they enter that river and 
force it back ; the Amazon itself is then seen to be flowing rapidly 
down whilst the Tapagoz is flowing up.” 

The tide rises in the Amazon above Santarem, but the water 
never flows up; the surface merely rises and falls. Bates observed 
the water to rise daily with the tide 2in. or 3in. in a small creek of 
the Cupari branch, 530 miles from the sea; therefore the current 
in the creek was not strong enough to neutralise the tidal force, as 
it was neutralised near the sea. At Para, springs rise as much as 
1lft., yet a tidal current is not perceptible. It is said there are no 
fewer than seven tides in the Amazon within a length of 600 
miles. The Gulf Stream has a course of 3000 miles, 60 miles wide 
and 100 fathoms deep, with a velocity varying from five miles an 
hour to only ten miles a day, unbroken by tidal ebb or flow. 
There is a large space of still water in the Irish Sea, between 
Carlingford and the Isle of Man, where occurs the phenomenon of 
water rising and falling without any perceptible stream. 

These illustrations show clearly that tidal action does not neces- 
sarily involve tidal streams or the translation of water. If there 
are seven tides in the Amazon at one time, there will be seven 
high water ridges and six low water valleys, and still a constant 
fiow of land water to the sea. 

A remarkable example of the fact that as soon as the ridge of 
the tide passes any point the ebb begins used to be furnished at the 
two entrances of the Prince’s Dock, Liverpool. It is 590 yards in 
length, and formerly had an entrance at each end, when it was 
usual for vessels to enter with the flood tide at the south end, 
whilst other vessels were leaving with the ebb at the north end. 

Liverpool, June 10th, 1888, JOSEPH BOULT. 





ON THE ENERGY CAPABLE OF BEING STORED IN THE MATTER 
OF SPACE, 

Sim,—Some calculations of amounts of energy capable of being 
stored in the matter of space miay be useful to aid the powers of 
realisation in view of the direction in which science is certainly 
advancing. 

The matter is supposed to move in the simplest way, according 
to the kinetic theory. As an explanation of gravitation seems to 
require this, or at least is consistent with such a movement of 
matter, the result will have some actual interest, in addition to the 
useful aid given thereby to the imagination. At any rate the 
results will be true under the conditions taken as a basis. 

Well, first of all, to calculate how much energy is contained in a 
grain of matter moving at the velocity of light.!. This velocity is 
real—or measured. I do not give the working out, which is 
exceedingly simple. I will only say that the result has been 
checked in each case by logarithms, i.¢., worked twice. 

(1) Results are as follows:—Total energy enclosed in one grain of 
matter—subdivided into particles or not—moving at the velocity of 
light = one thousand million foot-tons in round numbers; or 
otherwise = energy possessed by a cannon ball weighing 40,000 
tons, moving at a velocity of 1200ft. per sec. Or work-producing 
power is capable of projecting a weight of one hundred thousand 
tons to a height of nearly two miles—1°9 miles. 

(2) If pressure of (kinetic) ether be assumed at 500 tons per 
square inch only, and ay of particles equal to that of light, 

s' — — 
then the density will be 5,300,000 
ether will then occupy a space of cubical shape, with side of cube 
= 45ft. Hence the ether in this cube has the energy above 
named. 

(3) The energy contained in a cubic foot of space = 10,700 foot- 
tons. Taking mean velocity of translatory motion of air molecules 
at 1600ft. per second, then energy contained in a cubic foot of 
ether equals energy of translatory motion contained in one quarter 
of a ton of air. This air would occupy a cube with side = 41ft. 

(4) Energy contained in 24 cubic feet of space (ether) = that 
contained in a railway train weighing 200 tons moving at the rate 
of sixty miles per hour. 

(5) If space were filled with leaden bullets instead of ether so 
numerous that they just pass without touching each other, then 
the velocity of the bullets would require to be about that when 
discharged from a gun, in order that the total sum of energy might 
equal that contained in ether. In other words, this would be the 
velocity of matter of space, if space were quite filled with lead 
—— of pervaded by the numerous but scattered particles of 
ether. 

(6) To give an idea of the relative mass of ether, to aid the con- 
ception. Mass of ether equal to the mass of the sun would be 
enclosed in a spherical portion of space of radius a little within the 
orbit of Uranus. This mass of ether would be capable to impart 
to the sun the velocity of light, if the energy of the (ether) par- 
ticles were entirely utilised. The mass of ether within the orbit of 
Neptune (spherical portion of space of this radius) = a little more 
than four times the mass of the sun. S. ToLVER PRESTON. 

30, Rue de la Clef, Paris. 


that of air—about. One grainof 





“WHAT IS TIME?” 
Sirn,—Few will agree with Mr. Preston’s contention that, 
beca 


fs; use” time and motion are both universal phenomena, 





1 Velocity taken in round numbers at 190,000 miles per second, 





‘“‘therefore” they are ‘‘the same thing.” The same might be said 
of motion and space, or of any other pair of the various universals 
that we know, such as time, space, gravity, inertia, electricity, 
motion, or matter, and with as much, or as little, sense. To say 
that ‘“‘because” we can only perceive matter when in motion, 
“therefore” matter cannot exist at rest, is surely very risky 
reasoning. Who are we that all things should be perceptible to 
us ! 

Some time ago, in the pages of Natwre, Mr. Preston “explained” 
Gravitation; lately he there explained Space; now he elucidates 
Time. Electricity, Inertia, &c., no doubt will follow. What a 
very simple matter science is becoming in Mr. Preston's hands; or, 
what a narrow and shallow view, he must, by habit, take of things! 

London Institution, Finsbury-circus, E.C., Wm. Muir, 

May 28th. 








AMERICAN ENGINEERING NEWS. 


Cable railways.—The Pacific Cable Railway Company, of San 
Francisco, and the National Cable Railway Company, of New York, 
which act in concert, have acquired all the important inventions 
relating to wire cable street railways, such as are in operation in 
the United States, England, Australia, and New Zealand. The 
patents include those of A. 8. Hallidie, the original inventor of the 
system, H. Root, Wm. H. Paine, H. Casebolt, Robert Gillham, 
and a number of others; they cover the construction of conduits, 
track, grips, arrangements for curves and grades, switches, 
turntables, pulleys, cars and car appliances, kc. This system of 
street railway was invented and first put into practice in America, 
a wire cable road on the Hallidie system having been operated in 
San Francisco in 1873, and the system, under different patents 
controlled by these companies, is now in use in a number of cities, 
and is being very widely extended. Several cable street railways 
are in operation in San Francisco, Chicago, Kansas City, St. Louis, 
Los Angeles, Oakland, and Omaha, and the Hoboken Elevated 
Railway and the Brooklyn Bridge Railway are also operated by 
cable. In addition to the above, other lines are projected at Port- 
land, Ore., St. Louis, Kansas City, Denver, St. Paul, &c. The 
system consists, as is well known, of an endless wire rope running 
in a conduit beneath the surface of the street, to which the cars 
are attached by means of a grip, the shank of which passes through 
a 4in. or fin. slot in the top of the conduit. The grip is operated 
by the driver of the car; when open the cable runs through it, and 
the car stops; when screwed or pressed tight, the car moves with 
the same speed as the cable, and different pressures of the grip 
give proportionate speeds to the car. The system was first used 
for overcoming heavy grades, but is now adopted also for level 
lines, its advantages over horse power for heavy city and suburban 
traffic having been thoroughly proved. 

Electricity for yachts.—A yacht which is to be run by electricity 
has been built at Newburg, N.Y., for the Newark Electric Light 
Company. She is 38ft. long and 9ft. beam, and will carry storage 
batteries. 

The Nebraska and Western Railroad Company has been incorpo- 
rated at Lincoln, Neb., to build an east and west line through the 
State, starting at the Missouri river, opposite Sioux City, Ia. 
Capital stock, 9,000,000dols. It is thought that the line is in the 
interest of the Illinois Central Railroad system, which is desirous 
of obtaining a western extension of its line to Sioux City. 

The yacht Stiletto.—The Navy Department has purchased the 
steam yacht Stiletto, which was designed and built by the Herres- 





increase in the Pacific and Western river centres, the increase at 
the Lake centres has been over 300 per cent, over that of last year. 
During April there were forty-one sailing ships and fifty-eight 
steamships built, of which five sailing ships and twenty-four steam- 
ships were built on the lakes. 

A large lake steamer.—The Owego, which was launched recently, 
is the largest steamship ever built on the lakes. She is a steel 
boat, with three decks, and has the following dimensions :—351ft, 
long over all, 326ft. between perpendiculars, 25ft. 6in. greatest 
depth, 41ft. beam. The upper and main decks are of steel, 
Sft. Gin. between decks, lighted + with forty side lights, and having 
large double hatches and ten gangways for handling cargo. The 
lower hold is subdivided by six water-tight bulkheads, forming 
four cargo holds, machinery and boiler spaces, and two collision 
speces; the forward, or collision bulkhead, extends to the upper 
deck, forming the forecastle. Three of the cargo holds have a 
third deck. The ship has a double bottom 3ft. deep, forming a 
ballast tank of 800 tons capacity. The engines are of the triple 
expansion, inverted, direct-acting type, with jet condensers. The 
cylinders are 28in., 424in., and 72in, diameters with a stroke of 
54in. There are six steel boilers, 114ft. long, carrying a pressure 
of 160 lb. 

The Nicavagua Canal.—The survey of the canal is progressing 
satisfactorily. From the dam at Ochoa to the San Juanillo river is 
almost completed, as is the reper d survey between the San 
Juanillo and Greytown; on the latter part the location will follow 
the preliminary, except for a length of two miles. The survey of 
the river and lagoon is completed, with the sounding and cross 
sectioning ; also the same work of the streams crossed on the route 
between Ochoa and San Juanillo, The health of the expedition is 
reported to be good. Later reports state that the entire line will 
be located by June 10th, including surveys of the two possible 
locations at the eastern end. The majority of the engineers will 
return shortly, and will prepare the plans of the surveys, after 
which the company will be ready to start construction. Two 
surveying parties will remain to prosecute detail work, and a boring 
party will also remain. 

Terminal arrangements at Bujfalo, N.Y.—For about a year 
there has been a movement in the city of Buffalo, N.Y., for the 
elimination of the numerous grade (level) crossings of streets by the 
railroads, which cause so much delay to traffic, and where so many 
lives have been lost. The crossings shut off the lumber yards, coal 
trestles, docks, and freight houses from the business part of the 
city, and while they are an intolerable nuisance to vehicular and 
pedestrian traffic, they are also a trouble to the railroad saps pecan 
Over four of the principal crossings there is a daily traffic of about 
7000 teams and 25,000 persons, while the traffic is blocked about 
thirty minutes per hour on an average. Plans for a system of 
elevated tracks with overhead crossings were prepared by the city 
engineer some time ago, but the cost was thought to be prohibitory. 
A committee of engineers investigated the case and reported thereon 
last year, Plans prepared by the chief engineer of the New York, 
Lake Erie, and Western Railroad have been adopted, and will in- 
volve an expenditure of several million dollars. All street crossings 
will be over or under a grade. There is to be a grand union —> 
300ft. wide, 1400ft. long, and seven stories high, with a 200ft. clock 
tower. In front will be an open space 100ft. wide. The train shed 
will be 500ft. long, 280ft. wide, 108ft. high in the middle, with 
fourteen tracks and eight platforms, The estimated cost of the 
station is 700,000 dols., which will be shared by the several rail- 
road companies. The scheme includes extensive freight yards, 
sheds, and other terminal facilities for dealing with the immense 
freight traffic. Within the city limits there are 638 miles of rail- 
road—twenty-two lines of railroad centre in the city, and 250 





hoff Company, of Bristol, R.I., and which attained such ph 
nal speeds. The price paid was about 25,000 dols., and the boat 
will be classed as a second-class torpedo boat. The builders have 
an order for a torpedo boat of the first-class. 

Tron and steel production.—The production for 1887 is stated as 
follows in a report of the Iron and Steel Association: Pig iron, 
6,417,148 tons; Bessemer steel ingots, 2,936,033; Bessemer steel 
rails, 2,101,904 ; open hearth steel ingots, 322,069; open hearth 
steel rails, 17,145; crucible steel ingots, 73,376; rolled iron—ex- 
cepting rails—2,290,569 ; iron rails, 20,591; pig, scrap, and ore 
blooms, 38,666; cut nails, 6,908,870 kegs of 100lb. Inthe two 
years of 1885-87, the production of pig iron increased 58 per cent. ; 
of Bessemer steel ingots, 93 per cent.; of Bessemer steel rails, 
119 per cent.; of open hearth steel ingots, 141 per cent.; and of 
rolled iron, 43 per cent. 

A heavy steel casting.—The sternpost of cruiser No. 5, the San 
Francisco, has been cast at the Union Ironworks, San Francisco, 
Cal. ; about 30,0001b. of steel were run into the mould, and the 
casting is thought to be successful. It will weigh about 21,000 lb., 
which will be 6000 1b. heavier than the sternpost of the Charleston. 


Locomotive and tender coupling.—A connection between a loco- 
motive and its tender has been patented, which consists of a long 
arm or bar pivotted just in front of the centre-pin of the front 
truck, and on a horizontal T-head with bearings on the 
engine frames at the ends of the head. A short bar or link at the 
middle of the head is attached to a heavy spiral spring, the other 
end of which is attached to the drawhead of the engine frame. 
The invention is for the purpose of giving easy riding on curves. 

The Cascade Tunnel.—The tunnel of the Northern Pacific Rail- 
road through the Cascade range, in Washington Territory, which 
was completed recently—and described in a former letter—is to be 
lighted i electricity, the power being obtained from a large 
waterfall near the east portal, which will be used to run the 
dynamos, The track has been laid and trains run through the 
tunnel. 

A North, South, and Central American Conference.—The President 
has signed the Bill authorising him to arrange a conference between 
representatives of the United States, Mexico, Brazil, the republics 
of South and Central America, and those of Haytiand San Domingo, 
to consider measures for facilitating commerce. Among the 
important measures suggested are the formation of an American 
customs union to promote trade between the American nations, 
including arrangements for frequent communication between the 
ports, auniform system of customs regulations, and a uniform system 
of ane and measures. The conference is to be held in April, 
1889, 

Pennsylvania Railroad.—The report read at the recent annual 
meeting, covering 2791 miles of road, showed 2,806,162°98 dols. had 
been spent during the year for construction, equipment and real 
estate, upon lines west of Pittsburg, including money advanced 
for the construction of new branches and auxiliary lines. Exten- 
sive renewals and repairs have been made to the track, bridges 
and stations, and the condition of the motive power has been well 
maintained, while large expenditures have been made for land 
and improvements at terminal points. On the entire system the 
increase in freight traffic was 3,551,046 tons more thanin 1886, and 
988,107 more passengers were carried, 

Creosoting piles.—At San Francisco, Cal., the State Board of 
Harbour Commissioners proposes to have a creosoting plant erected 
for the treatment of piles. The plant would require to have a 
capacity of 30,000 to 40,000 gallons of creosote. The estimate of 
the chief engineer, Mr. Manson, is as follows:—Rotary exhaust 
and force pump, piping, &c., 7000 dols.; two steel pressure 
cylinders, 12,000 dols.; ten tons of rails and sixteen iron trucks, 
2000 dols.; sheds and enclosures, 2000 dols.; contingencies, 10 per 
cent.; total, 25,850 dols., or about 20,000 dols, if only one cylinder 
is put in at once. The two cylinders will give a daily —- 
about forty piles, consuming about 3000 gallons of creosote. e 
— costs 10c. per gallon, and it will cost 3 dols. per pile for 
handling. 

Shipbuilding on the lakes. —During April of the current year the 
shipbuilding of the United States was 8482 tons for sailing vessels 
and 23,381 tons for steamers. Of the former 50 per cent., and of 
the latter 78 per cent., were bui!t on the northern lakes. While in 
New England, the Middle, Atlantic, and Gulf shipbuilding centres 
there has been a decrease in the new steam tonnage, and a slight 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


JUNE is never regarded as an active month for the ironmasters, 
since the best of ‘the shipping season is over, and the arrival of the 
end of the quarter operates adversely with home buyers. The 
comparative quietude which is now noticeable is not, therefore, 
matter for surprise. Ironmasters indulge in the expectation that 
after the July quarterly meetings an increased demand may be 
noticeable. 

The market has this week been steadied by the receipt of the 
arbitrators’ award in the recent ironworkers’ wages arbitration. Sir 
Thomas Martineau awards that the rate of wages which has pre- 
vailed since the beginning of 1886 shall be confirmed and continued. 
Thus, puddlers’ wages are again fixed at 6s. 9d. per ton, and 
millmen’s wages in proportion. The award is just what the market 
had anticipated. Sir ‘Thos. Martineau accompanies his award by a 
strong expression of opinion that it is very desirable to re-establish 
on fair terms a sliding scale for the regulation of wages. 

Sheet makers maintain a fairly satisfactory position. Production 
is in excess of consumption, and this necessarily keeps down rates ; 
but the excess is not so great as to prevent most of the makers 
having plenty todo. Prices of sheets of 20 gauge, for OY 
are easy at £6 ol ton, delivered in the district, 24 gauge £6 2s. 6d. 
to £6 5s., and 27 gauge £1 extra. 

The galvanised iron manufacturers are busy principally upon 
colonial and foreign account. But there is no immediate prospect 
of improved prices. Last month's shipments of galvanised iron 
amounted to 17,000 tons, the highest aggregate yet recorded. The 
total for April was 15,000 tons, and that of May last year was only 
10,000 tons. Prices are without change at £10 to £11 per ton for 
24 yauge in bundles, delivered Liverpool for export. 

The bar and hoop trades present the appearance of a present 
supply in excess of demand, particularly as regards hoop, orders 
for which are severely eompeted for by the Lancashire, North 
Staffordshire, and other distant makers. The colonial demand for 
bars is superior to any other of the export markets, and some 
makers are getting very good lines thence. But increasingly 
second and third-class iron is encroaching upon the position previ- 
ously occupied by branded bars in the favour of colonial buyers. 
Marked bars are without alteration at £7 to £7 12s. 6d. per ton, 
while unbranded iron is quoted from £5 10s. down to £4 17s. 6d. 
Common hoops are £5 easy, and gas strip rather Jess. : 

Manufactured iron and steel makers here are watching with 
some attention the information from America touching the debates 
in the House of Representatives upon the Tariff Bill, and concern- 
ing the chances of Mr. Cleveland for re-election as President. A 
large trade between this district and the United States in iron and 
steel would be so greatly appreciated that the present “situation ” 
is of much importance to South Staffordshire. 

There is no perceptible falling off this week in the firmness 
recently noted in the pig iron market. The brisk demand of the 
past few weeks is quieting down a little in some directions, as con- 
sumers gradually place their new contracts for next quarter, but 
the addition to makers’ books enable sellers to be strong in de- 
manding improved prices. The lowness of stocks on every hand 
is an influence of which sellers are making the most. Imported 
second-class irons are 37s. to 38s. at stations for Northampton 
sorts, and 38s, to 39s, for Derbyshires, 

Some makers of second-class native pigs were to-day—Thursday 
—in Birmingham very firm in price. Recent sales have put them 
in ion of as many contracts as for the present they desire, 
md they can now see their way ahead again for three months 
forward. The minimum for forge iron to-day of certain of these 
makers was 37s. 6d. to 38s., and for foundry iron 40s, All-mine 
pigs keep at 50s. for hot-blast sorts, z 

There was a scarcity of supply to-day of Welsh hematites for 
early delivery, and consumers will experience some inconvenience. 
Forge qualities stand at 58s., and foundry numbers 54s, to 56s, 
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Basic steel is still meeting with a largedemand. India, Canada, 
Japan, and other countries beyond the sea continue to receive large 
quantities of the metal from this district worked up into bridge, 
roofing, girder, and other constructive work. India especially is a 
good market. Plates for bridge and reed purposes are quoted 
£7; boiler-plates, £7 10s.; angles and bars, £6 5s. at works, or 
£6 15s. A London or Liverpool ; and blooms and billets, £5 per 
ton. Siemens-basic billets imported into this district from other 
makers are offered this week at £4 10s. to £5 per ton, and superior 
qualities up to £6 and £7, according to order. Bessemer plate 
bars from Sheffield are £5 2s. 6d. upwards, Locally made steel 
plates suitable for colliery tubs and like work are selling at £7 to 
£7 10s, per ton. 

There is a fair amount of activity in the North Staffordshire iron 
trade, and for some descriptions there is a perceptible stiffening of 
prices. There is a considerable accession of vigour in the request 
for engineering bars. In this department prices range from a 
minimum of £4 15s. for common bars to £6 to £7 for best crown 
qualities. The sheet works are in receipt of good colonial orders, 
prices averaging from £6 to £6 10s. for ordinary sorts. Merchant 
sections of iron are in increased demand, and there is a better re- 
quest for shipbuilding and bridge plates. The current production 
of pig iron is mostly going into consumers’ hands, but prices are 
low. Common iron rules 31s. to 32s, per ton. 

The great value of the Indian railway companies as customers 
for engineering and railway wagon work is conspicuously suggested 
in the new contracts just now in the market. The Indian State 
Railways are inquiring for tenders for locomotives, and for buffers 
and couplings, fish-plates, and fish bolts. The South Indian Rail- 
way Company offers a contract for bridge work and switches and 
crossings, Pillar water cranes, engine turntables, and weighing 
bridges, and weighing machines, are offered by the Bengal Nagpur 
Company. The Bombay, Baroda, and Central India Company is 
needing a great variety of railway material, including wrought iron 
bracings for bridge piers, under-frames, and ironwork for carriages, 
wheels, and axles, cast iron sleepers and fittings, carriage and 
wagon springs, &c, Galvanised iron roofing and corrugated sheets, 
weighing machines, and cast iron pipes are in the market from the 
Indian Midland Company. 

iron and steel works mill machinery keeps in good demand from 
the Continent, the United States, and the northern portion of 
South America, as well as from other foreign markets. Messrs. T. 
Perry and Sons, Highfield Engineering Works, Bilston, continue 
to meet with a good demand for this class of machinery. Their 
recent manufactures in this department have included steel helical 
toothed wheels up to five tons weight. 

Several labour difficulties are in existence just now in the indus- 
tries of South Staffordshire and East Worcestershire. The rivet 
makers of Blackheath and the district are complaining of varia- 
tions from the recognised list of prices; and the chain makers of 
Cradley Heath, Netherton, Old Hill, and Rowley are threatening 
to strike for a return to previous rates of wages. The dispute in 
the Darlaston nut and bolt trades has not yet terminated. The 
men are not sufficiently united in their demands, and the differ- 
ence in the employers’ arrangements thus brought about is not 
unlikely to result in another strike, 

It is understood that arrangements have been completed 
for the manufacture of the new Siasiewt-ins rifle, and that a few 
weeks will see the whole of the Birmingham, Bow, and Enfield 
factories fully employed. The Birmingham Smal! Arms Company 
has divided an order for 200,000 of the new weapons with the 
London Small Arms Company. 

The local engine-building trades are likely to feel some effects 
from the movement against steam tramways now vigorously pro- 
ceeding in Birmingham. An association has been formed which is 
negotiating with the Board of Trade for the insertion of additional 
stringent conditions in steam tram drivers’ licences. It is not im- 
probable that before long other motors will entirely supersede 
steam engines on the Birmingham tramways, 

The Secretary for War has just made an important concession 
relating to the Sparkbrook Small Arms Factory, Birmingham. He 
has cc ted to cc the manufacture of the new rifle at 
Birmingham as well as at Enfield, and he has ordered the necessary 
steps to be immediately taken for carrying out this decision. This 
information has occasioned the liveliest satisfaction in Birmingham. 
The Sparkbrook works can manufacture 50,000 rifles annually, 











NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 

Manchester.—There is a complete quieting down in the iron 
trade of this district, the spurt of buying which commenced a 
couple of weeks back having altogether died away, and the orders 
then given out seem to have covered most of the requirements that 
consumers have for the present. The check which has been given 
to the downward movement in warrants during the last few days 
has, however, tended to a steadier tone in the market here, and 
although no improvement whatever is obtainable in prices, there is 
less cutting below quoted rates. Some of the district makers are 
now some well sold, and are not very anxious sellers, and in out- 
side brands a generally firm tone is being maintained, although in 
some of the Scotch brands there is still underselling. In manu- 
factured iron the position continues weak, and with makers more 
anxious to secure specifications, prices are gradually drifting down- 
wards. The condition of the iron market all through continues 
only very unsatisfactory, and hut a slow business, at low prices, is 
looked forward to for some time to come. 

An extremely quiet tone was reported generally on the Tuesday’s 
Manchester iron market, and there was almost a complete absence 
of inquiries of any weight. For pig iron, prices were, perhaps, 
showing somewhat more steadiness than recently, but this was due 
rather to the fact that they are now so low that there is very little 
margin for further giving way, and merchants and dealers have to 
be very cautious in quoting anything appreciably below the prices 
that makers are asking. There is, however, so much keenness to 
secure any business offering that there is still some underselling 
where orders are obtainable, and an absence of anything like actual 
firmness, In Lincolnshire iron, limited sales continue to be reported, 
but only at very low prices, forge qualities being obtainable at 
about 36s., and foundry at 36s. 6d., less 24, delivered equal to 
Manchester, although, as a rule, makers are quoting fully 6d. per 
ton above these figures. Quotations for Lancashire and Derbyshire 
brands remain simply nominal ; makers still ask about 3s. per ton 
above the prices at which other district brands can be bought, but 
they are altogether out of the market. A few sales of Middles- 
brough iron are reported, and for good foundry brands delivered 
equal to Manchester, prices are firm at about 40s. 4d. net cash ; 
there is also a little doing in Scotch iron, but this is mostly at 
something under makers’ quoted rates, 

For hematites there are a few inquiries in the market, but the 
actual business doing is still very small. In most cases makers 
hold to about 51s. 6d. and 52s., less 24, as the basis of their quoted 
rates for good foundry qualities delivered in this district ; buyers, 
however, who have orders of any weight to give out, are not dis- 

sed to pay these figures, and there are some brands which can 

| 09 witbout difficulty at about 50s., less 24, delivered. 

ere is still only a very limited business doing in steel plates, 
and there is so much irregularity in the prices which find currency 
in the market that it is difficult to arrive at any really definite 
quotation. Local makers are at present holding to £7 10s. as their 
minimum quotation for good boilermaking qualities delivered in 
this district, but prices very much under this figure are freely 
talked of in the market, and merchants seemed disposed to cut 
considerably below makers’ quotations; whilst Scotch plates are 
reported to be offering at very low figures. 

A little more activity is reported here and there in the manu- 
factured iron trade ; but this is not at all general, and most of the 





forges in this district are not more than indifferently supplied with 
work, whilst the business coming forward generally is only very 
moderate. For bars delivered in the Manchester district it is 
exceptional where makers actually quote under £4 17s, 6d. per ton, 
but 1s, 3d. to 2s. 6d. under this figure is being taken more freely, 
and although £5 5s, remains the minimum quotation for hoops, and 
£6 7s. 6d. to £6 10s, for sheets, delivered, these prices are not in 
all cases being firmly held to. 

A steady improvement continues to be reported in the engineer- 
ing trades, and most branches of industry are fairly well supplied 
with work. In heavy engineering and millwright work the 
leading Lancashire firms are as a rule full of orders for the 
present, and in some instances have a larger staff of men em- 
or ines than has been the case for a very considerable time past ; 

ilermakers are also generally full of orders, and in some cases 
have quite a pressure of work in hand, Machinists continue, with 
very few exceptions, fully employed, and machine tool makers 
report that the increased number of inquiries coming forward— 
referred to in these ‘‘ Notes”—is being followed by more actual 
work being placed, and many of them have now got their order 
books very well filled. In general engineering work and repair 
jobs there is a moderate amount doing, but there is not much im- 
provement to report amongst locomotive builders, and shipbuilding 
remains stationary. ‘The reports of the trades union organisations 
with regard to employment continue satisfactory, and the Steam 
Engine Makers’ Society has now a less number of unemployed 
members in receipt of out-of-work support than has been the case 
for the last five years, whilst other societies, although not in quite 
so good a position as this, report a gradual decrease in the 
number of members on donation. 

The agitation for an advance in wages continues to be actively 
pushed forward throughout all the Lancashire districts where the 
reduction of 2s, per week was made a couple of years back, and in 
most of the important industrial centres the men have been suc- 
cessful in securing at any rate a partial return to the old rate of 
wages. The movement has not taken the shape of any really 
general action, but has been carried out in individual districts or 
cases where the men have seen an opportunity of pressing forward 
their demands, and a number of the Manchester firms are just now 
being dealt with in this manner. 

In the coal trade business has settled down into the state of 
general quietude usual at this advanced period of the year, and 
colliers, as a rule, are only working four or five days a week, with 
coal in many cases going down into stock. House fire coals are 
only in very limited demand, and the surplus supplies are tending 
to depress the steam and forge coal trade, with the result that for 
all qualities of round coal prices are weak though not quotably 
lower. Local trade requirements, however, keep up a fi‘: request 
for steam and forge bao but with excessive supplies in the market 
owing to the lessened demand for house coal, low prices have to be 
taken. The demand for shipment is still only moderate, although 
not so poor as it was last week, and there are plentiful supplies 
offering at the ports on the Mersey at low figures. Engine fuel 
remains much the same as last reported, and better sorts still move 
away readily, but common slack continues a drug in the hands of 
most colliery proprietors and excessively low in price. A good 
many of the usual gas coal contracts are now being placed, and 
have been quoted for in some cases at slightly under last year’s 
rates. At the pit mouth best coal averages 8s. 6d. per ton; 
seconds, 7s.; common house coals, 5s. 6d. to 5s. 9d.; steam and 
forge coals, 5s. to 5s, 3d.; burgy, 4s. 3d. to 4s. 6d.; best slack, 
as. 6d. to 3s. 9d.; and common sorts, 2s. 3d. to 2s, 6d. G gas 
coal averages 7s. to 7s. 6d. at pit, and ordinary qualities of steam 
coal delivered at the high level, Liverpool, or the Garston Docks 
average 6s. 9d. to 7s. per ton. 

Barrow.—There is a further improvement to note in the condition 
of the hematite pig-iron trade. The demand has considerably 
increased both from home and general foreign buyers. There is a 
greater bulk of pig iron going into delivery every week, and the 
consumption of Bessemer descriptions generally is on the increase. 
Shipments are also increasing, and it is evident that the delivery 
engagements already entered into will maintain considerable activity 
in shipping throughout the summer months, and will thus act as a 
very good supplement to the trade which makers are enabled to do 
on home account. There is nochange to note in the output, which, 
however, is fully maintained, but there is now no disposition to 
curtail the production which was evinced a short time ago; indeed 
such a course is no longer necessary, because not only is there a 
better demand, as already noticed, but the gratifying fact that 
stocks, which all along have been largely held, are being very sen- 
sibly and very appreciably reduced. This is most — in 
hematite warrants, which show a decrease in stock on the current 
week of fully 1500 tons, or equivalent to the make of three fur- 
naces. From 8000 to 10,000 tons of Bessemer pig iron have been 
disposed of during the past month, out of the stocks of hematite 
warrants in hand. Prices are firmer at 43s. per ton net f.o.b. for 
mixed numbers of Bessemer iron and 42s, for No. 3 forge. 
It is probable that still better prices will soon be realised. 
In the steel trade there is also a marked revival, and although 
all the industrial activity of the works has all along been undis- 
turbed, it has been noticeable that the number of orders in the 
hands of makers have been of late growing fewer. It is evident, 
however, that makers are now in a position to secure orders which 
will assure them of plenty of work for some months to come, but as 
prices remain, in most cases, at any rate, low and unremunerative, 
makers are hesitating about increasing their responsibilities in view 
of what they hope will result in fuller prices being quoted. Steel 
rails are quoted at £3 17s. for heavy sections, net f.o.b., and 
lighter sections range from £4 to £4 5s, perton. There is a brisker 
tone in steel shipbuilding material. Plates are quoted this week at 
£6 7s. per ton, and angles at £5 12s, 6d. net f.o.b. American 
inquiries for blooms are not leading to much business, the quotation 
being £3 13s. 6d. per ton. There is a good steady business in all 
branches of the Siemens-Martin trade, and an increased output in 
this department may be looked forward to at an earlydate. There 
is a growing activity in the shipbuilding trade, which for many 
months has been extremely quiet, and some new orders which are 
expected are to be supplemented by some important repair orders. 
Engineers and ironfounders, as well as boilermakers and forgemen, 
are better employed, and have very good prospects. Iron ore is 
firmer at from 9s. 6d. to 12s, perton. There are plenty of labourers, 
skilled and unskilled, for the work going on at present, but the 
improved prospects in Barrow are bringing into the town additional 
men for whom at the moment there is no employment, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In the iron trade, though prices have not risen, there is a better 
feeling, and inquiries are more numerous, Foundry pig iron, in the 
ordinary makes, run from 33s, to 42s, per ton; forge sorts, from 
29s. to 32s. Ordinary merchant bars are at £4 17s. 6d. to £5, best 
making £5 5s, to £5 10s, 

In the steel trade there is a fair amount of work, but the com- 
petition still keeps intense, and prices are very low. Steel rails at 
£3 10s, per ton scarcely leave a margin for profit, and cut out all 
= who have not mills near the raw material and the port of 

elivery. 

The camatesn of sheep shears for the four great markets of 
Australia, South America, South Africa, and the United States, is 
a most important Sheffield industry. Though the home districts 
require a considerable number, the competition is keenest for the 
— wool-growing centres abroad. There are said to be over 100 

ifferent types of sheep shears, and I have just been examining 
another, known as ‘The Regulator.” It is a patent which has 
been brought out by Messrs. Ward and Payne, of West-street. 
A Sydney wool-grower pointed out that the difficulty was to get a 
shear which would suit the strength of the user’s wrist. At the 





commencement of the shearing season the men obtaining places 
upon the shearing ‘‘board” in any shed proceed to select their 
shears. These are supplied by the flock-master from his store. 
The men select two or three pairs each, which is done chiefly by 
the strength, being opened ped yore in the hand frequently to 
try if they are not too strong to strain the wrist. After 
the first day the hand and wrist swell. Directly the man finds his 
hand going, he gets a file and commences to file V-cuts into the 
sides of the bow of his shears, the object being to weaken the 
strength of his shear. Thus the shear often breaks across from 
the cut, or, when the man’s hand has regained its strength, has to 
be discarded as being too weak. All this, of course, leads to waste 
of shears as well as of strength. It is now claimed that ‘‘The 
Regulator” is a cure for the evil. By the insertion of a screw or 
nut in the double bow of the shear, the strength of the bow can 
be varied at will, from 3 lb. to 8 1b. and upwards, while there is no 
interference with the process of shearing. Each shearer can take 
one pair, and it is no longer necessary to file V-cuts into the sides 
of the bow to reduce the strength of the shear. Sometimes the 
shears “give” after clipping 300 to 800 sheep. The makers of 
“The Regulator” are so confident in its efficiency that they 
express themselves prepared to send them out with a warranty to 
clip 3000 sheep per pair. 

e death is announced of Mr. Dennis Davy, at his residence, 
Rock-street, Sheffield, aged eighty years. Mr. Davy, with his 
brothers, Mr. Joseph Davy and Mr. David Davy, founded the 
well-known engineering firm of Messrs. Davy Brothers. Deceased 
came from Keighley as a lad, served his apprenticeship to the 
engineering busi in Sheffield, and afterwards started on his 
own account at Norris Field, su uentiy taking the larger pre- 
mises known as Park Jronworks, The establishment was trans- 
ferred some years ago toa limited company. Mr. Dennis Davy, 
who had acted as general manager of the works, retired before the 
transfer, and has since enjoyed well-deserved repose. He was an 
excellent man of business, and thoroughly respected. 

Mr. Joseph Barnsley, another able and prominent business man, 
died on Saturday, at the age of forty-nine. Mr. Barnsley was a 

rtner in the firm of Messrs. George Barnsley and Sons, Cornish 

orks, Cornish-street, and travelled on his firm’s account in Ger- 
many, Austria, and Italy. An accomplished linguist, he was most 
successful in introducing business. Alert tonote what was passing 
abroad, he was the means of bringing several new industries to 
Sheffield. His firm are extensive merchants and manufacturers of 
steel, files, shoe knives, tanners’ and curriers’ knives, &c. The 
principal, Mr. George Barnsley, was Master Cutler in 1883, and is 
an alderman of the borough. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE attendance at the Cleveland iron market, held at Middles- 
brough on Tuesday last, was but moderate. The tone was some- 
what quieter than it was a week previously, and the amount of 
business done was small. For prompt delivery the usual quotation 
for No. 3 g.m.b. is still 3ls. 6d. per ton, so far as merchants are 
concerned ; but odd lots have changed hands in one or two cases 
at 14d. less. Makers have booked several orders during the last 
few days. They are not anxious sellers at present, and the lowest 
price they are prepared to accept is 32s. per ton. For delivery 
over the next two months both merchants and makers ask 3d. to 
6d. per ton more than present prices. 

Stevenson, Jaques, and Co.’s current quotations:—‘‘ Acklam 
Hematite,” mixed Nos., 45s.; ‘‘Acklam Yorkshire,” Cleveland, 
No. 8, 35s.; ‘‘Acklam basic,” 35s.; refined iron, hematite aud 
Cleveland, 65s. ard 55s.; chilling iron, 55s. to 60s. per ton; net 
cash at furnaces. 

Warrants, which advanced to 31s. 73d. per ton last week, have 
again fallen to 3ls. 4}d., a consequence due to the quieter tone of 
the Scotch market. 

It is satisfactory to observe that the stock of pig iron in Messrs. 
Connal and Co.’s Middlesbrough store is still decreasing. On 
Monday last they held 284,033 tons, or 3152 tons less than a week 
since. It is believed that makers’ stocks are also diminishing, 
inasmuch as the local comsumption is excellent, and exports are 
quite up to the average. } 

The shipments of pig iron from the Tees between the Ist and 
18th of June amounted to 44,357 tons. This is about the same as 
in the corresponding portion of June last year, but considerably 
less than was exported last month. 

There is no change to report as regards the finished iron trade. 
All the mills are fully occupied, and much pressed for deliveries, 
Prices are well maintained at the rates quoted last week. 

The mayors of the seaport towns on the North-east Coast have 
received circulars from Admiral Sir R. V. Hamilton and Sir 
Lothian Nicholson, Inspectors-General of Fortifications, informing 
them that by desire of the Lords of the Admiralty and the Secre- 
tary of State for War, they are about to pay a visit to their 
respective localities for the purpose of discussing the question of 
defences with those most interested in the matter and able to give 
advice thereon. Meetings will be held on the arrival of these 
gentlemen, and the proposals of the Government will be explained. 
It is understood that the owners of property at each port will be 
expected to contribute something towards the expenditure 
involved. 

On Saturday last a deputation from the Northumberland miners, 
headed by Messrs. Burt and Fenwick, members of Parliament, 
waited upon the coalowners with a request for an advance of 15 
per cent. in the wages of their constituents. The banksmen and 
on-setters, who are earning 4s, 3d. per day of ten and a-half hours, 
also claimed a rise. This is the same body of men which struck for 
so many weeks last year, and were compelled to agree to their 
masters’ terms in the end. On the present occasion, Mr. R. O. 
Lamb, the chairman of the Employers’ Association, said that prices 
were lower than they were a year ago, for it was only by conces- 
sions that they had been able to recover and retain some portion of 
their lost trade. It was quite impossible for them to agree to any 
general advance. With regard to banksmen and on-setters, they 
would inquire into their cases, and send an answer in a few days. 

On Monday afternoon last a meeting of the iron and steel ship- 
builders connected with the Tyne and Wear was held at Sunder- 
land to consider the situation as regards the strikes in progress or 
threatened. A demand had been made for an advance of 10 per 
cent. by the members of the Iron Shipbuilders’ and Boilermakers’ 
Society. The employers had already offered to submit the matter 
to arbitration, but this offer the men had not accepted, After 
debating for some time the various points in dispute, the latter 
agreed to accept an advance of 5 per cent. on tonnage work from 
the lst of August next, and ls, 6d. per week on time work, to com- 
mence the same date. This ended the dispute, as far as this class 
of labour is concerned. 

A similar conference took place between the Joiners’ Society and 
their employers. The claim of the former was for an advance of 
3s. per week, and the offer of the latter was to give an advance of 
ls, per week to commence immediately, and a further 6d. per week 
to commence the first pay day in August. The men, in the end, 
accepted their masters’ terms, and the whole of them will resume 
work on Monday next. At Stockton, Hartlepool, and Middles- 
brough, the strike hasalso terminated. The men held several meet- 
ings, and passed various resolutions of a not very consistent character, 
They do notappearto have been supported by their executive, and this 
fact contributed considerably to weaken their hands. Ultimately 
they decided to request the employers to renew their offer of 5 per 
cent. advance, and this having been done they accepted 1t, and 
the strike terminated. The only dispute now in progress of any 
magnitude connected with the shipping industry of the North-east 
Coast, is that of the mechanics employed in the engineering shops 
situated on the banks of the Tyne. It is thought that the example 
of their fellows in allied trades will affect these men, and that they 
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will now assume a more conciliatory attitude. Probably next week 
will witness the end of all labour difficulties. 

Shipbuilders are beginning to see that they make a great mistake 
in having two associations—namely, one for the Tyne and Wear, 
and the other for the Tees and the Hartlepools, instead of one for 
the whole district. This circumstance has enabled the men, who 
are all in one association, to fight them in detail, and has resulted 
in a 5 per cent. advance all round, although it is well known that 
such advance can be ill afforded. 

The demand for a 5 per cent. advance, which was made by the 
steel workers employed at the Jarrow works, accompanied by a 
threat to strike in a fortnight if they did not get it, has been 
withdrawn, through the influence of Mr. E. Trow, ap tee | a 
reference of the claim to the Standing Committee of the Board of 
Arbitration. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has again been a rather improved feeling in the Glasgow 
pig iron warrant market this week induced by good shipments and 

y better inquiries for special brands for shipment to Canada. 
The past week’s ship ts a ted to 10,468 tons as against 
5384 in the corresponding week of last year. Of this quantity 
5290 went coastwise, com with 1837 in the same week of 1887, 
730 tons went to Australia, 700 tothe United States, 672 to Canada, 
600 to Russia, and smaller quantities elsewhere. There is now a 
total increase in the shipments for the present year to date of 
6800 tons. The business done in warrants this week has not been 
so great asin the two preceding weeks, but a more hopeful feeling 
has characterised the market. "The weak feature continues to be 
the steady additions to stocks. 

The values of makers’ iron are somewhat firmer, and in certain 
eases, higher than they were a week ago. Free on board at 
Glasgow, Gartsherrie No. 1, is quoted at 44s. 3d.; No. 3, 41s. 6d.; 
Coltness, 47s. and 43s. 3d.; Langloan, 44s. 6d. and 41s, 6d.; 
Summerlee, 46s. and 42s.; Calder, 46s. and 39s. 6d.; Carnbroe, 
39s. and 37s.; Clyde, 43s. 6d. and 39s. 6d.; Monkland, 39s, 
and 37s.; Govan, at Broomielaw, 39s. and 37s; Shotts, at Leith, 
45s. and 42s. 6d.; Carron, at Grangemouth, 49s. and 43s.; Glen- 
ane at Ardrossan, 43s. and 39s.; Eglinton, 37s. 6d. and 

3s, 6d.; Dalmellington, 39s. 6d. and 38s. 6d. 

The demand for Bilbao ore in the Clyde is at the moment very 
poor. The principal firms that use it are being supplied under 
contracts that were fixed last year, and on account of the small 
inquiry for miscellaneous lots, the freights have lately decreased, 
and ore can be delivered in the Clyde now at the same rates as at 
Middlesbrough, although it is usually 6d. per ton more. There is a 
steady output of hematite pigs made from this ore, but the pro- 
spect is rather discouraging for the future, in consequence of an 
Seals slackness in the steel manufacture. 

n the malleable iron trade there is still a considerable amount of 
activity, but scarcely any orders of importance are coming into 
the market. Best bars are this week quoted at £5 ; common bars, 
angles, and rivet iron, £4 12s, 6d.; nuts, £4 7s. 6d.; and plates, 
£5 7s. 6d., all less the usual 5 per cent. discount. One or two con- 
tracts for steel ship plates have lately been placed, but the English 
houses are keenly competing with the Scotch firms for anything 
that comes into the market. The result is, of course a cutting of 
ey Steel angles and ship plates are quoted by merchants, less 

per cent. discount, at £5 17s. 6d.; rivets, £6 5s.; and boiler 
plates at £7 7s. 6d. 

There has been a more active business in the coal trade. Main 
coals are good for shipment at 5s. 5d. to 5s. 7d., f.o.b. at Glasgow, 
which is about 3d. per ton above the minimum rates current two 
weeks ago. In steam coals trade is ny brisk, and the 
prices are firm at about 7s. 9d., f.o.b, Glasgow. 

The Gas Committee of the Glasgow Corporation has fixed large 
contracts for gas-making coals for delivery over the next twelve 
months. Bya recent amendment of the statute under which it 
works, the Committee is enabled materially to reduce the illumi- 
nating standard of the gas supplied to thei nhabitants, which is 
believed to have been formerly unnecessarily high, and this has 
made cheaper qualities of coals available. As a consequence the 
prices of the first and second qualities of cannel coal offered this 
season have been materially reduced, and the Committee has thus 
been able to arrange the contracts on unusually advantageous 
terms, 

The ironmasters have followed the example of the coalmasters 
of Lanarkshire in reducing the wages of the miners by 24 per cent., 
a reduction of 74 per cent. being at the same time made in the pay 
of the ironstone miners. 

Preparations are being made for an experiment in the way of 
importing American oil in tank essels into the Clyde. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


ANOTHER iron works has now been added to those extinct by 
the sale of Pentyrch, Walnut Tree Bridge. The plant, blast 
furnaces, and colliery rails have been dispersed by auction, buyers 
coming from all parts—Staffordshire, Birmingham, and other 
places. This week Melingriffith, the sister works, will be sold asa 
going concern, with freeholds, &c. The whole of this represents 
the property of one of the old iron kings, Mr. Booker, a contempo- 
rary of the Guests, Hills, and Crawshays. The proximity of the 
works to Cardiff ought to bring forward buyers; but the labour 
question is a hindrance. Amongst the hills cheap labour prevails, 
rents being low. In Cardiff labour is considerably higher. 

A contention is going on in the local press on the subject of 
colliers’ wages, which has been brought to the front by the dispute 
at the Albion colliery. It is contended by one side that colliers 
received as much as 7s. a day when the Albion was at work, and 
that a fair average of 42s. weekly prevailed. On the other, that, 
excluding overtime, 25s. was the rate there, and 25s. about the 
average colliers’ wages elsewhere. The dispute is now assum- 
ing graver proportions and as the new township, with seven 
hundred families, depends upon it, it is of public importance. 
The last phase has been the issuing of an advertisement by con- 
tractors stating that they had agreed to work the colliery by con- 
tract, and offering to engage any number of men. This at once 
called for a protest by the old colliers, and an influential meeting 
of the Rhondda colliers, representatives generally, has agreed to 
— the old colliers in their opposition. I have referred to the 
subject of dispute in this column before, namely, that the owners, 
supported by Mr. Galloway, maintain that it is the four-feet coal, 
and the workmen contend that it is the six-feet that was worked 
at the Albion. 

The Blaina colliers have held a meeting and decided to have a 
**stop day” the first Monday of each month, it being understood 
that the whole of the colliers of South Wales intend to do the same. 

Another ‘‘ door-boy dispute,” once a fruitful cause of strikes, 
has arisen at Aberghorky, and 400 men are idle. Most likely the 
————- will be a very brief one. Excepting these minor 
difficulties the collieries are going on with vigour, and the im- 
proved tone is retained. 

The higher quotations both in steam coal and house coal prevail, 
though I note an effort on the part of some coalowners who are 
largely sold to ‘‘ bear” the market, which is slightly to the injury 
of present sellers. Coal is now about ls. better, steam and house. 
This is an improvement, but coalowners want another ls. bad] 
to recoup them for the past. Few outsiders know what Wels! 
a have suffered during the past twelve months, and to 

hat extremities some have been driven. It is to be hoped that 
the yg eye will goon. The trade barometer is the political 
one. keenest interest is rivetted on Germany and ony 
Russia and Bulgaria. 


I note that coaling stations are being well 





supplied, large cargoes, some of 3000 tons, ‘‘ feeding” them 
mn tically. War, or movements in that direction, would send 
elsh coals at once, and the outlook is being keenly watched. 
Steam coal ranges now up to 10s; 6d., house coal 8s, 9d. is is 
unusually good for this time of year. In a few cases 9s. is quoted. 
Monmouthshire coals have also advanced 6d. to 9d. These are 
now at 8s, 9d. Small bituminous remains at 6s. 9d, Small steam 
is steady, but I note that there are accumulations at sid ngs. 
This is due to the greater output of the large steam. 

The exports from all ports have been well kept up. 
coasting last week was close upon 22,000 tons. — f 

The question of restricting output by limiting work to eight 
hours a day is again coming foi , in the Rhondda more 
particularly, and may be expected to take a prominent form 
shortly. Mr. Glassbrook, § , has been successful in striking 
the 6ft. seam. 

Welsh cokes are in good request ; present quotations, 16s. 9d. 
foundry; 14s. 9d. furnace. Patent fuel quieter. A Bridgend 
firm, I see, has obtained the order to supply coke plant to a 
Staffordshire firm who are putting up Bauer's patent. e Evance 
Coppée patent is doing good work at Cyfarthfa, where I expect 
extensions are contemplated, as Mr. Evans, the energetic manager, 
is now busil engaged at No. 4 furnace ; three are now in blast, 
and the yield is too little to meetdemand. The exports of railway 
iron this week has been limited. The orders for steel rails held are 
not of much importance, and merchant iron similarly is not in 
demand. Steel Coss and pig make is considerable, and sales large. 
Swansea last week impo 1392 tons pig and 491 tons tin bar, in 
addition to large consignments by rail. 

The steel works generally from Blaenavon to Swansea are busy, 
and consignments of foreign ore are large. 

The activity at the tin works is considerable ; Batavia, New 


Newport 





cerned, and that the employers will allow their young apprenti 
clerks or employés the ioe to attend such poh te his is 1 
a crude idea of the plan and modus operandi, but mentioned 
because it seems a rational one, and may contain germs, which, if 
modified to suit the circumstances, might be applicable to England, 
This would just catch a social stratum there out of which the 
drud of commerce might be, with advantage to all parties, 
found, as the stratum above this are not, as a rule, enthu- 
siastic to me commercial workers, nowadays so abso- 
wr y to in rival competition, whereas those 
who know that work must be their lot in all circumstances, would 
have a great incentive to learn and do their best, and so attain, 
for them, a higher position in life. In making this observation, it 
is, of course, taken for granted that the teaching of the primary 
or Board School has been such as would fit the more gifted scholars 
to take part in such continuation schools with benefit to all con- 
cerned, Again, the Ministerial Education Board is deliberating 
upon a proposition, emanating from the Chemical Industry of 
Germany, with the object of founding chairs of organic technology 
with the special functions of cultivating chemical, textile, an 
dying technology at the high polytechnic schools, Further, the 
German Commercial Dict, at its late sittings, laid especial stress on 
the necessity of better a , by more students, the seminary 
for Oriental languages at Berlin, Aether of its very great value to 
export trade to the East, where in future the most is to be ex- 
pected, one ane having been to send an official of the 
seminary about the country to canvass for pupils, but which was 
most properly modified into making — ae to the respective 
representative trade corporations in each district; and lastly, to 
show how practical the people are becoming, Prince Bismarck has 
ordered the Treasury to pay over M. 5000 to the Association for 
Teaching Youths Handicrafts, the object of which is to create an 








Orleans, Baltimore, Philadelphia, are large buyers. The shipments 
last week from Swansea were 69,977 boxes, and stock held a little 
over 81,000 boxes. Prices—last—tin, £79 17s. 6d.; tin-plate, 
cokes, 12s. 6d. to 12s. 9d.; Siemens, 13s. 3d. to 13s, 6d. The 
market is ruling firm. Several of the large Liverpool buyers 
attended the Swansea Exchange this week. It was generally con- 
sidered that tin in three months hence would be at £60. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron markets, in a great measure consequent upon the work- 
ing of the numerous conventions, are tame, and bear all the 
characteristics of the saison morte, though it is as yet rather early 
in the year for that occurrence. In general, the position of the 
several articles is firm, although some are quieter both in Rhein- 
land-Westphalia and in Silesia. In the latter district it is in con- 
templation to raise the prices of rolled iron for the coming quarter. 
which could not, however, be carried through in the western and 
middle districts at the recent meeting of ironmasters. Silesia, far 
more isolated from the outer world than the former, has all along 
had the best of it, as far as prices are concerned, in spite of having 
lost its Russian export trade. This may possibly be accounted for 
by the works being fewer, considerable in extent, and for the 
most part rich, so that more unanimity can be secured in the 
selling prices, and at the same time it must be concluded that 
English competition, in the Baltic for instance, is not able to keep 
them down as in some other districts. There is on change in the 

rices of Silesian iron either crude or manufactured. In Rhein- 
nd-Westphalia the mines of the Siegerland and Nassau are being 
worked with great vigour, yet iron ores continue scarce and the 
prices of them high; raw steelstone, M. 9°50 to 10: roasted, 13 
to 13°50; brown oxides, 10 to 10°50; minettes from Luxemburg, 3°30, 
3°50, and 3°60 for red, |yellow, and grey respectively, per ton, all 
free on trucks at the mines, there being as much call as ever for 
the latter, which keep very firm in price. In pig iron there is a 
lull and little change from a week ago to report. If anything, 
ae is ina little more request, at the old prices, The 
mand for forge iron has rather decreased than otherwise, 
the prices are upheld by the combination. Buyers are not coming 
forward just yet, as it is expected that a little later on the 
manufactured iron trade will begin to improve, especially when 
the sheet iron sales bureau gets actually started, which at best 
will not be for two to three weeks to come. This shows how dead 
speculation has become since the combinations came into 
existence. Best qualities of forge are noted M. 50 to 
52 p.t. Foundry iron still keeps in pretty brisk request at the 
old prices of M. 51 to 57 for the three numbers, which are firm. 
There is little to say about Bessemer and basic Pig, except that the 
latter at M. 45 p.t. finds much better sale than the former, which 
continues to be noted at 54 to 54°50 p.t. Luxembourg forge costs 
M. 34, and foundry 38 p.t. The rolled iron trade 1s still dull, 
even allowing that here and there a trifle better demand has 
cropped up, and convention prices of necessity must remain firm, 
in face of the dear raw materials, or loss would be the result. The 
specifications come in so slowly at some works that it has neces- 
sitated working short time, while other works are just enabled to 
maintain regular shifts, but as stocks are nowhere large, better 
things for the summer and autumn are looked forward to, 
which is not what may be called exactly yy when it is 
known that a large output is necessary to keep the works alive. 
Export continues very unsatisfactory, and it was a blow to it that 
the bonus on forge pig was not granted by the crude iron ring to 
certain of the forges. Of hoop iron there is nothing to note ; the 
trade is dull. Plates have long been in good demand, and wos 
brisk enough to warrant the rise in price of M. 5 p.t., as last wee 
noted, in conjunction with the high price of fuel and pig iron, the 
resent quotations being M. 170 and 150 p.t. for tank plate quality. 

e output in May was 10,333 tons, the sales were 10,084, and the 
fresh orders in the month 9035 tons. The sheet trade is labouring 
under the suspense caused by the sale bureau not having been 
yet definitely arrangec for, so in the meantime few orders 
flow in, which leaves in this branch much to be desired. 
The weak point in the wire rod and ‘wire trade is the want 
of export, particularly to America, which will not come, so here 
all is flatness in the trade, and although the wire nail conven- 
tion has been patched up for awhile conditionally, this will not 
bring much consolation, unless al] the wire nail factories join, the 

est of which is still idering its d The constructive 
and wagon factories are satisfactorily employed. The only new 
thing to note in stecl railway material is that at the latest Brom- 
berg tendering for rails M. 112 “ was the lowest German offer, 
111°50 being that of an English firm; but as better quality does 
not seem to enter into the calculation on this side, it is not likely 





| that 6d. a ton will turn the scale in favour of English manufacture. 


At the Baden State Railway engye ay | for 13,500 steel rails 
M. 117-45 p.t. free at Manheim was the lowest price offered, and 
at Hanover for 1450 t., M. 116 p.t. at the Osnabriick Works. Fish- 
— and such like were offered at the several places at from 

. 120 to 126 p.t. 

As commercial education comes within the sphere of practical 
trade, it —_ not be out of place here to say a word or two about 
what has taken place in this connection latterly in this country. 
The Association for the Development and Protection of Trade and 
Industry of Rheinland- Westphalia came upon the idea that com- 
mercial continuation schools would be a great assistance to trade, 
industry, and commerce. Thereupon the committee put itself in 
communication with the president of the Local Government at 
Diisseldorf, who warmly took up the idea, and communicated with 
the several Chambers of C« ce in the Province on the subject. 
The a of these were all very favourable to the project, so that 
a resolution has been passed by the Association to a ply to 
Government to support free commercial continuation ened as 
far as in its function lies, to be established in each commercial 
chamber jurisdiction, when it is hoped and expected that the free 
schools will receive maverial support from all the industries con- 








tidote to the mass of intellectual stuff poured into the youthful 
brains by the one-sided system of the present school teaching, 
The Association is as yet only in its infancy, but is powerfully sup- 
ported by eminent persons ot all ranks, the practical Chancellor at 
the head of them, as is seen above, 








LAUNCHES AND TRIAL TRIPS. 


THE rd of converting compound engines to tri-compound is 
being steadily pursued oe the directors of the Union Steamship 
Company. e R.M.S. Tartar bas just had her engines converted 
to the triple expansion system, making the sixth of the company’s 
mail steamers which have been so dealt with, The work has been 
executed by Messrs. T. Richardson and Sons, of Hartlepool, who 
have supplied the Tartar with new boilers working at a pressure of 
160 1b. per square inch. The diameters of the cylinders are 36in., 
58in., and 94in. respectively, and the length of stroke 60in. She is 
a vessel of 4339 tons gross register, was built by Messrs. Aitken 
and Mansel and engined by Messrs. J. and J. Thomson, of Glasgow, 
and is well and favourably known in the Cape of Good Hope trade 
for her rapid passages, she having made the outward voyage in 
eighteen days fourteen hours, and homeward in seventeen days 
seventeen hours, steaming time. It is anticipated she will now 
able to attain still greater speed. Whilst the alteration of the 
Tartar’s engines was proceeding advantage was taken of the oppor- 
tunity to fit her throughout with a complete installation of electric 
lighting. All dining saloons, cabins, smoking rooms, music room, 
&c., are now lighted in this manner, and the work has been carried 
out by Messrs. Siemens Brothers and Co. Arrangements have been 
made for fitting a similar installation to the other mail steamers of 
the company. The Tartar has further been supplied with a 
refrigerating machine and cold chamber by Messrs. Haslam and 
Co., of Derby, which will ensure for passengers a constant supply 
of fresh meat, provisions, &c., which will be shipped in England 
and preserved throughout the voyage, and of ice. The adoption 
of the triple expansion engines will, through the decreased vibra- 
tion, add greatly to the comfort of passengers, while the economised 
consumption of fuel will be of advantage to the proprietors. The 
Tartar underwent her speed trial at Stokes Bay on Saturday, the 
16th inst., when she attained a mean speed of 15°35 knots per hour, 
and indicated 4898-horse power. Her engines worked at sixty- 
nine revolutions per minute, with a pressure of steam in the boiler 
of 160 lb. per square inch. Compared with the Tartar’s perform- 
ance on trial with compound engines, this shows an increase in 
speed of 1°08 knots per hour and an additional 1340 indicated 
horse-power. The Tartar sails from Southampton for the Cape of 
Good Hope on the 28th June. 

On the 9th inst. a trial trip was made off the coast of Hartlepool 
by the new steamer Duke of Cornwall, built by Messrs. William 
Gray and Co., of West Hartlepool, for the Truro Steamship 
Company, Messrs, J. and KR. B, Chellew, Truro, managing 
owners. This is a well-decked steamer of 270ft. length, 364ft. 
beam, and nearly 20ft. deep, built of steel to Lloyd's highest class, 
and carries 2600 tons dead-weight. She has a raised quarter-deck, 
which is joined to a long bridge carried forward to the fore-hatch, 
containing comfortable quarters for thecrew. There is a poop aft, 
with saloon and cabins for the officers and a few passengers, the 
engineers being housed beneath the bridge deck near the engine- 
room. Crossbeams in the holds have been discarded, and the 
newer ‘‘web frame” principle adopted, which leaves a clear way 
for dealing with cargo and removes all obstructions to quick dis- 
patch. ere are five hatches, and four steam winches, thus 
further adding to the capacity of the vessel for rapid loading and 
unloading. The main engines are of the triple expansion type, by 
the Central Marine Engineering Co., of West Hartlepool, and sup- 

lied with steam of 150 lb. er generated by two large steel 
ilers. The first mile north, and the mile return south were run 
with the engines throttled to 65 revolutions per minute, the north 
mile being completed in exactly six minutes, giving ten knots 

r hour with tide in favour of ship, and the south mile going 8°] 

nots against an increasing tide, making an average of 9°05 knots 

r hour for the first trial, with engines at the speed named. 

ubsequent trials were made with the log owing to a fog on shore, 
the log recording a little under 10 knots, the course being nearly 
across the tide, thus showing practically a full power speed of ten 
knots average in smooth water. This speed quite outstripped the 
expectations of both builders and owners. The owners were repre- 
sented at the trial by Capt. Chellew, and the builders and engineers 
by Mr. Mudd, the manager of the Central ine Works. 

On ey the 14th inst., the new s,s, Frankfort, which has 
been built wh rle’s Shipbuilding and Engineering Company, Hull, 
for the Yorkshire Coal and Steamship Company, Limited, Goole, 
for general ‘o trade, was taken on ber trial trip. She is built 
of iron to Lloyd’s highest class, and is 240ft. by 33ft. by 15ft. depth 
of hold, with dati tain and six passengers ; the 





tion for p 
officers being berthed under the bridge and crew in forecastle. 
Her engines, which are triple compound, have cylinders 20hin,, 
3lin., and 54in, diameter by 33in. stroke; and are supplied with 
steam me ~~ ape made for a working pressure of 160 |b. 
per square inch. ter adjusting compasses, the ship was put on 
the measured mile, off Wiwies, and the pone 4 of the runs 
showed a mean of close on 12} knots at 92 revolutions; and 
this, taking into consideration the very light trim she was in, was 
thought to be an weary | good result. The engines worked 
satisfactorily throughout, and on the return journey upwards of 
100 revolutions was reached ; and the distance between the Middle 
and Killingholme lights—74 knots--was, we are informed, tra- 
versed in thirty minutes, e ship was afterwards berthed in the 
Alexandra Dock at Hull, to take in a cargo of coal for Norrkiping. 











Coat prospecting in Assam has been crowned with 
success. The expert confirms the discovery of two seams of goca 
coal 50 miles down the river from Debrooghur. Indian Engineeriny 
says, the only drawback is the steep incline of these coal measures, 
which will render the mineral difficult to work. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 8th. 

STgEL rails have taken another tumble, this 
time reaching 30 dols, at tide water. The com- 
mittee has agreed to let tariff duties on steel rails 
remain where they are. Even had the 7 refused 
to do so, it would have made but little difference, 
as the Bill is not at all likely to reach a vote, 
Political complications are interfering with any 
very earnest consideration of the Bill. 

The volume of business throughout the covutry 
is still below that of the corresponding weok last 
year, and there are no visible signs of iniprove- 
ment, in consequence of the still downward ten- 

dency of prices | in nearly all channels of trade, 
A great deal of b is in readi for transac- 
tion as soon as bottom is reached. There is con- 
siderable uncertainty in regard to the future 
earnings of railroads. Much building is held 
back on this account. Jay Gould is in the South- 
West inspecting his extensive lines, It is rumoured 
that default in payment of interest due will be 
made by one or two lines, from which better 
results were expected. The sum total of railroad 
influences on the industrial situation is at present 
unfavourable, Several iron and steel establish- 
ments have restricted production, and some will 
shut down for two or three weeks. The wages 
question among iron and steel workers will come 
up next week, Employers will ask for a reduc- 
tion from 5°50 dols, to 5 dols. per ton for puddling, 
but it is not likely ¢ that the workmen will enter- 
tain the request favourabl - 

Within the past few days orders have been 
received for taage quantities of mining and milling 

able supplies of machinery 
have been e sported, some for Japan for paper- 
making ; op large quantities of agricultural 
ts for t to oti.er countries. The 
machinery makers are encouraged at the increasing 
inquiries and orders from foreign countries, and 
will take steps this season to put their foreign 
soliciting interests upon a more permanent and 
efficient foundation. 

Nothing has occurred in the pig iron situation 
to modify the statements sesentty made, A large 
production will undoubtedly be nade during the 
fast half of the year, and probably all of it readily 
marketed. Some buyers are hammering down 
prices, on the ground that the new southern irons 
are not known, and have all their reputation to 
make; but the makers are willing to furnish 
guarantees as to quality, and able to abide by 
them. The Pennsylvania iron makers admit that 
the Southern furnaces are n a position to offer 
them very serious competition in the future, 
Several new furnaces have recently been pro- 
jected, and — is in readiness to prosecute 
construction, Extraordinary facilities are offered 
them for cheap iron and steel making, and the 
Southern States will continue to attract capital 
and enterprise at the expense of the industry in 
the North. 

The production of anthracite coal this _ is 
300,000 tons ahead of production at same date in 
1887, and the bituminous output also shows an 
increase, both along the Atlantic Coast and in 
the interior. ‘The new manufacturing towns 
springing up along the lines of recently con- 
structed railroads are creating a fuel demand 
which is stimulating mining enterprise. Prices 
are weaker than last year, and stocks of anthra- 
cite are large at Atlantic and Lake ports, 

















NEW COMPANIES. 
THE following companies bave just been regis- 
tered 


Automatic Electrical Corporation, Limited. 


This company was registered on the 7th inst., 
with a capital of £75,000, in £20 shares, to act as 
undertakers for the supply of electricity for light- 
ing and other purposes within the United King- 
dom and elsewhere. The subscribers are: 

‘Shares. 
E. J. Hermandez, 7, Liverpool-street .. 1 
T. G. Kostzentein, 27, Phillimore-place, Kensing- 

ton, secretary 1 
T. G. Blanchard, 25, Huntley- -street, Tottenham 

Court-road, accountant . 1 
dD. Doherty, 6, Great Newport- street, W. C., 

printer .. . 1 
E. Guitton, C. z, 8, ‘Canning: place, 'W... 1 

R. G. Upton, Mitcham.. : be a Arey Dass 1 
W. Sherratt, 461, Oxford-street.. 1). 1 


The number of directors is not to ‘ ‘ae than 
three, nor more than ten; qualification, £250 in 
shares. The company in general meeting will 
determine remuneration, 





Petroleum Engine Company of America, 
imited. 

The registration of this company was effected 
on the 6th inst., the nominal capital being 
£150,000 in £5 shares, It proposes to acquire 
and work United States patents for petroleum 
engines, and for such purpose to adopt an agree- 
ment between J. J. Reveley Humes and Ernest 
Whitehead. The subscribers are :— 


Share 
T. T. — 17, Triangle, Ruby-street, Old Kent- 





ier 1 

G. F. Atom, 152, Fanbridge- -road, N ., clerk” 1 

H. F, Adams, 126, Dayham- am +, clerk 1 
W. 2 EOIN, 34, Millman t, B 

1 


Cc. ‘Chilcott; 39, Frederick-street, ‘Caledonian-road, 

schoolmaster “s 
G, F. Tuker, 30, Kerrett- road, Brixton, stationer 1 
E. Whitehead, 78a, Queen Victoria- street, clerk... 

The number of directors is not to be less than 
three, nor more than nine; qualification, forty 
sagt the first are the Duke of Manchester, Sir 
a Cartwright, Major Alex. H. Ross, M.P., Mr. 

m. Tipping, Major-General W. 0. Swanston, 
Mr. Robt. 0, Ritchie, and Mr. Joshua Priestman ; 
remuneration, £200 per annum for each director, 
with an additional £100 for the chairman. 





Automatic Weighing Machine Company, 
imit 
This company was registered on the 6th inst., 
with a capital of £100,000, in £1 shares, to take 
over the undertaking, assets, and liabilities of the 
Automatic Weighing Machine Company, Limited, 





incorporated in 1885, now in liquidation, The 
subscribers are :— 

Shares. 
M. E. H. Everitt, 4, Norfolk-road, Regent's Park 
R. G. Barton, 28, St. Luke’s-road 
J. a Burn, 6, Bell-yard, Doctor’s Commons, 
“> . Whiteombe, 18 and 19, Bishopsgate: avenue, 


Ww. ‘btckley, 196, Anerley-road . 
J. Haycraft, Q Queen’s:road, Clapham Park |. 
E. W. Allen, 4, Ave Maria-lane, publisher .. 
The number of directors is not to be less than 
two, nor more than five; the first are Messrs. 
Percival Everitt, of 47, Cannon-street, and G, 
dam Burn; qualification, £5000 in shares, 
The company in general meeting will determine 
remuneration, 


a ee 





British Yacht Club, Limited. 


This company was registered on the 9th inst., 
with a capital of £30,000, in £5 shares, to carr 
on business as shipowners, and to establish a clu 
or clubs for the accommodation of members and 
their friends, The subscribers are :— 


C. Le Ruey, 7, Union-court, Old Broad-street 
R. Dalby elch, 41, Mildmay- -chambers.. 
/_ Smith, Barnsbury Park, stationer .. . 
ag “eee 8a, William-street, Clapham- “road, 
cler: oe ee 
G. Ridley, 6, Great Winchest -street, 
A. Mottram, 7, Union-court, estate age P 
R. J. Hodges, 17, Endymion-road, Foebary Park 
The number of directors is not to be less than 
three, nor more than fifteen; the subscribers are 
to appoint = first. The remuneration of the 
board is to be £300 per annum, or such smaller 
sum as they may determine, 


Shares. 


ial 





tt 





Taylor's Patent Self-closing Window Company, 
imit 

This company was registered on the 8th inst., 
with a capital of £25,000, in £5 shares, to acquire 
the invention of John Taylor relating to improve- 
ments in arrangements for opening and closing 
the windows of railway and other carriages. The 
subscribers are :— 


*W. R. Ashworth, Green Mount, near Bury, 


sharebroker . 1 
*E, Wilkinson, ‘5 ‘and 85, “Long Millgate, *Man- ‘ 
cheste’ . 
“ am € Cheetham, “Manchester, “carriage 
builder 1 
*R. Taylor, Whitefield, near Manchester, manu- 
facturer.. . 1 
*John Taylor, 84, Corporation- -street, Manchester, 
leather merchant 1 
John Thomas, 71, King- -street, Manchester, char- 
tered accountant 1 


*John aaa My Tib-lane, "Manchester, 
leacher.. . 1 
The maaan of Geesheie' is on : ins than 
three, nor more than six, the first being the sub- 
scribers denoted by an asterisk. 








THE AGE OF LOCOMOTIVES ON 
THE NORMAL-GAUGE RAILWAYS 
OF GERMANY.! 

By M. LEONHARDT. 


THE number of engines in use on German rail- 
ways at the end of the railway year 1884-85 was 
12,098, and at the end of the railway year 
1835-86 was 12,450. The cost of these engines is 
given at 581,097,313 marks and 588,551,463 
marks; or the cost per locomotive, including 
tender, 48,033 marks in 1884-85, and 47,273 
marks in 1$85-6—£2400 and £2363 respectively. 
During the past year the total number has been 
increased, but only thirty-three new engines have 
been added. The mean age of the locomotives in 
use during the year of service 1884-5 was 12°60 
years; and in 1885-86 12°49 years, This is 
deduced from a table of the number of engines 
added and in active use for each year from 1843 
to 1885. From this table it follows that fifty- 
nine engines built prior to the year 1850 were 
running during the year 1885-86, and that the 
distinction of being the oldest running engine in 
ere 4 falls to one on the Holsteinische Marsh- 
babn, which dates back to 1845, An examination 
of the table shows also that the average number 
of engines still extant is under one hundred for 
each year prior to 1857; from 1858 onwards the 
number rises steadily. Thus, in the year 1885-86 
there were still two Leodead and ten locomotives 
which began work in 1864. In the next few 
years the increase in numbers is still more rapid, 
and reaches in 1874 a maximum of 1478 for the 

ear 1884-5, and 1464 for the year 1885-6. From 
878 until 1880 there is a steady decrease, which 
attains the minimum in the latter year. There 
are one hundred and thirty-one engines of 1880 in 
1884-5, and one hundred and thirty-two engines 
of 1880 in 1885-6. The subsequent numbers 
again rise to over five hundred for 1883; thus 
there were five hundred and seventeen engines 
which began work in 1883 in use during 1885-6, 








On Saturday, at the invitation of the 
directors of the Roburite Explosives Company, 
Limited, a number of gentlemen inspected the 
company’s extensive works at Gathurst. A 
special train, conveying the visitors to the fac- 
tory, left Wigan at 11.45 a.m. Arrived there 
the guests were received by the directors and 
shown over the works. The composition of 
Roburite, which is of two parts, not explo- 
sive in themselves but when mixed forming a 
powerful explosive, was explained and _ illus- 
trated. In order to carry out the work of 
manufacture the factory is divided into two 
parts, in one of which the components are 
nade, in the other they are mixed together; 
the explosive, when made, being packed in 
cartridges. As a coger agent for coal mines, 
Roburite was shown be especially useful, 
it being ti > = 1 giving off no 
fumes, and not pulverising the coal. At the 
conclusion of the inspection the visitors returned 
to Wigan, where a luncheon was given in the 
Public Hall. 


“1 Proceedings Inst. Civil Engineers, vol. xci , 1888, 











THE PATENT JOURNAL. 
Condensed from the et the Commissioners of 


Application for Letters Patent. 


o* beige mr have been “‘communicated” the 
“mame and eS DONS party are 


12, ong romtencotnh Measurino Insteuments, R, E. 
. Crompton and J. Swinborne, Chelmsford.—{ Note. 
—This application havin, been originally included 
in No. 12,487, dated 14th September, 1887, takes, 
under Patents Rule 28, that date.) 


8th June, 1888, 


8375. Screws, J. H. Ladd, London. 

8376. DETERMINING Ranok of Distant Ossects, C. E. 
Shepherd, London. 

8377. Bui_pinc Raitway VEHICLES, J. T. Roe, London. 

8378, StocKLess AncHors, H. Hutchinson, Newcastle- 
on-Tyne. 

8379. WAREHOUSE ne J. Sones London. 

8380. O11, Lamps, E. Sargeant, ingham. 

8381. RANGE FINDERS, P. J. a ‘Lee th. 

8382. Burrinc Roiiers of Carpinc Enoines, D. B. 

, Bradford, and W. Eastwood, Leeds. 

8383. ORSESHOES, R. E. R. and C, W. James, North- 
ampton. 

8384. Roucuinc HorsesHoErs, H. Woolbridge, Lye. 

8885. VENTILATING APPARATUS, J. McCunachy, Glasgow. 

8386, Lanpina Net for ANGLERS, M. Taylor, Bristol. 

8387. Fisuino Baskets, T. Kirker, Belfast. 

8388. Sreerinc SaFeTy Bicycies, &c., D. C. Car- 
michael, London. 

8389. Accessory Metat Wrist Pry for Tunixe Prano- 
rortTEs, B. R. Grindrod, Rochdale. 

8390. Sion, &c., Pirates for ADVERTISING, G. A. J. 
Schott, Bradford. 

8391. FLusH Our WarTer-cLoset Basins, J. Craig, 
Glasgow. 

8392. Tosvsrancs i nonga for Sewinc Macurne, J. 
Perkins, Northampto: 

8393. CENTRE-PIVOT pony BroapsipE Movuntincs for 
Workino Breecu-Loapinec Guys, J. H. Anthony, 
Landport. 

8394. Compinep ALARMS and WATER-HEATING APPA- 
Ratvs, T. Nixon and T. Buchanan, Glasgow. 

8395. SecrionaL Wagpinc and BeamMinc Macuines, J. 
H. Stott.—(/. Whitehead, United States.) 

8296. VELOCIPEDES for ONE or More Rivers, I. W. 
Boothroyd, G. Shann, and P. L. Renouf, London. 
8397. TesTiNG the Human Eye, W. Gibbons, Birming- 

8398. MACHINE Guns, G. A. Farini, London. 

8399. MetaL Framino for Winpows of Hornovses, J. 
Sheldon, London. 

8400. Hypravtic Press for Mrininc, T. C. Roberts- 
Horsfield and R. Porter, London. 

8401. Evecrric Batrerizs, E. W. Clifton and V. Robin- 
son, London. 

o-. ComBINED Measure and Funnex for Liquips, R. 

C. Topping, London. 

8403. mee for Hanp.tes of Door Knoss, W. G. 
Macvitie and I. Whitehouse, Birmingham. 

8404. Bicycues, &c., J. W. Emsley, London. 

8405. WEARING SuRFACES to SoLEs of Suogs, &c., J. 
Lund, London. 

8406. Drivinc Gear for VeLocipepes, C. Herbert, 
London. 

8407. SeLr-acTinc Muss, 8. Marlor, London. 

ag oe — BaRRELs and Casks, W. T. Ramsden, 

md: 

8409. Seaenen Hanpues of Teapots, &c, J. H. 
Godwin, London. 

8410. Puriryinc Metauts, L. A. Groth.—(Z. M. D. 
Pellegrin, France.) 

8411. SappLEs, &c., for Ripinc and DraucuT ANIMALS, 
T. H. Brigg, London. 

8412. SecuriNG OpENED Doors, &c., H. Riess, London. 

8413. PnorocrapPHic Fitms, 8. H. 'Fry, Kingston-on- 


ames, 

8414. Hyaienic Desks, &c., F. Schenk, London. 

8415. Boots and Sxogs, J. and A. Green, London. 

8416. Lasts and Trees, R. Whitton, London. 

oF. ; saat &c., Macuine Toor, J. Martignoni, 

mn 

8418. SE &c., Se_vepces of Fasrics, 8. Arnold, 

on, 


8419. "Pasruss Stitcw for ORNAMENTING Fasrics, J. 
and R. oore, London. 

8420. ENvetopgs, L. P. Leclercq, London. 

8421. ConnecTinG Ropes ToceTHER, C. H. O. Stroch- 
bach, London. 

8422. SpinpLes and Covers of VaLves and Taps, T. 
W. Baker and G. Fowler, London. 

8423. TurNING or Rotatine Incots in large Forcincs 
of Iron and Stee, G. Siddell, London. 

8424. Copyinec Presses, 8. Betjemann, London. 

8425. VELociPEDEs, G. D. man, London. 

8426. BLastinc CarTRipcEs, L. Plom, London. 

8427. Exrractinc Metats from Orgs, J. E. Guild.— 
(D. RB. 8. Galbraith, New Zealand.) 

8428. QuICK-FIRING GuNs, H. 8. Maxim, London. 

8429. ARTIFICIAL DravosT in Furnaces, H. F. Green 
and E. J. in, London. 

8430. Boots, E. J. V. Earle, London. 

8431. Vatves, W. Hartley and W. H. Rose, Bradford. 

8432. CLEANING, &c., Boots, A. R. Brindley, Liver- 


pool. 

8433. MountTinc AuToMATON Toy Ficures, G. Cole, 
London. 

84384. WaTeRPROoF Linen, A. J. Boult.—{(N. War- 
schauer, Vienna.) 

8435. Air BrusHes, W. P. Thompson.—(C. LZ. Burdick, 
United States.) 

8486. Ruas, &c., G. F. Winsor, London. 

8487. Form of SuspENDED Raitway for Goons, P. 
Molloy, London. 

8438. Cuoppina, &c., Macuines, A. C. M. Auquin, 
London. 

8439. BrusHes, N. Dukas, London. 

8440 PowrER MACHINES, z Lawrence, London. 

8441. SypnHon Lusricator, J. Bellis and E. "ML. Dadd, 
London. 

9th June, 1888. 


8442. CoLLaPsiBLE Bouquet Bac, &c., M. J. Blair, 
Belfast. 


8443. Doweitinc Boarps, S., R. S. Dawson, and R. 
Clegg, Manchester. 

8444 NECKTIE ARRANGER, W. McDonnell, Limerick. 

8445. BARREL Twistinc Macuings, W. Garside and H. 
Stockton, Lancashire. 

8446. Drawine Corks, T. Swift, Halifax. 

8447. eee Cameras, J. W. Turner, Liver- 


sais. NEEDLE THREADER, J. C. Rollason, Birmingham. 

8449. Lawn Grinpinc Macuines, G. Parks and F. 
Leonard, Birmingham. 

8450. Steam BorLers, R. Low, Glasgow. 

8451. Measurine Apparatvs, F. O. Jerram, Liverpool. 

8452. Exercisine the MuscLes of the Human Bopy, W. 
Sachs, Liverpool. 

8453. Ferpine or Drivine Tacks, &c., T. Brining, 
London. 

8454. Rotary CuLTIVATOR and PULVERISER, G. E. 
Coleberd, Ham: 

8455. Maxine CoRRUGATED SHELLS for Steam BoILeR 
Furnaces, W. ‘aud Pott and W. Inglis, Glasgow. 
8456. GRINDING and PULVERISING SUBSTANCES, M. 

eat tae 
. TaLErEOmne, L. Mellet, London. 
rt Luaaace or other LABELS, J. Maxfield, London. 
8459. Winpinac YaRNs or THREADS, J. Corrigan, Man- 
chester. 
8460. PrepaRING and Sprinnina Corton, H. and J. L. 
Broadbent, 8S. Holden, and R. Gregory, Manchester. 
8461. CanpEs, W. Usher, London. 
8462. TRICYCLEs, a “ ‘ippindall, Manchester. 
8463. Saucepans, T. B. Birnb. um, London. 
8464. Lapies’ Hair Piss, W. S. Simpson, London. 





. COIN-FRE“D APPARATUS, T. 8. James and W. 8. 
as London. 
8466. A COMPRESSED AIR- POWER, C. Barnett, 


G 

8467. Poems Motion of Looms, E. and W. A. Roth- 
well, Manchester. 

8468. TRAVELLING Piston, &c., W. N. Hutchinson, 
Silverdale. 

8469. Forcep Hottow WELDLEsS SHELLS, W. Eyre, 
Sheffield. 

pa for Mortice Latcuses, C. Young, 


8471, Cannas, E. Perrett, London. 

8472., Guipe Fence for Banp Saw Macuings, E, 
Whibley, London. 

8478, VeLocirepes, J. L. Watkins, London. 

8474. Heets of Boots, J. W. Taylor and ‘G. Rhodes, 


mdon. 
8475. Recorpinc Payment of Fares, 8S. T. Ridley, 
ndon. 


8476. Toys, G. A. Sweetser, London. 
8477. Savino Lire at Fires, C. J. L. Eames, 


London. 
8478, + ‘Pantoun Game of Numpers, E. T. Carter 
mdon. 

8479. Tues, R. Gagne, London. 

8480. nn Town, &c., Reruse, J. G. Galley, 


Lon 
8481. — Cusnion, &c., E. Edwards.—(J. Mayer, 
Algeria.) 
8482. Stays or Corsets, E. H. Brady.—(H. Paterson, 
New South Wales.) 
8483. ToorHep Gearinc WHEELS, M. Mannesmann, 


ndon. 

8484. Universat Joint for Cour.ine Suarts, M. Man- 
nesmann, London. 

8485. Fixe-proor CoLumns, R. Mannesmann, London. 

8486. ReciprocaTine Sieves, W. Stringer, London. 

8487. TuBULAR SHarts, M. Mannesmann, London. 

8488. Game or Puzz_e, F. A. Whe! on. 

8489. and Suogs, A. and J. Lion, London. 

8490. -MecHanicaL Toy Ficures, G. F. Lutticke, 
London. 

8491. Expettinc Liquip from Sewace Sioper, J. 
Price, London. 

8492. TrEaTING CANDLE Wicks, De Stearine Kaarsen 
Fabrick ‘‘ Apollo,” London. 

8493. FasTeninc Biapes in Hanp.es, A. Stacey, 
London. 

8494. Paper and MILLBoarRD, E. J. V. Davies, London. 

8495. Licutine of Coin FREED View Boxes, W. 8. 

Simpson, London. 

8496. ELECTRO-coATING METALS With Zinc, J. Lea and 
H. R. Hammond, London. 

8497. FIRE-FSCAPES, T. Walters, London. 

8498. BicycLes, W. W. Clegg, London. 

8499. CirncULAR Switcuback Kaitway, J. Taylor, 
London. 

8500. UMBRELLAS, P. Aguttes, London. 

8501. CauLkinG the Seams of Steam Borers, W. Keen 
and R. H. N. Alleyne, London. 

8502. LitHocraPHic Printinc, H. H. Lake.—(W. 
Brings, Germany.) 

8503. MAGNETO-ELECTRIC Fuses or EXxpLopers, E. 
Ducretet, London. 


8504. ProsecTiLes, C. Smith._—(A. F. Margary, South 
Africa.) 
11th June, 1888. 
8505. ExtinacuisHers for Lamps, M. Griictz, Berlin. 


8506. a &c., A. W. Crane, Plaistow. 

8507. Nais, &c., G. Bell, Sutton Coldfield. 

8508. Lamps, W. Guttenberg. Bristol. 

8509. GaRDEN LaBe.s, W. James-Ashburner and R. 
Okell, Manchester. 

8510. Stanps for Ports, Jars, &c., A. G. Hamilton, 
London. 

8511. TREATING Street, C. B. Burdon and J. Clark, 
Birmingham. 

8512. Vatve, 8. J. Southon, C. W. Franklin, and W. 
Stone, Southampton. 

8513. Tones for Kemovine Hort P artes, A. Clayton, 
Birmingham. 

8514. Raisinc Seats of Music Stoots, S. Marsden, 
Hunslet. 

8515. GuLLEy Trap, T. Malvern, Cheltenham. 

8516. Tea-KETTLES, W. Bowen, Birmingham. 

8517. Tor Tips, J. F. Goodman, W 

8518. Strainep Guiass, A. E. Letalle and F. Billing, 
Birmingham. 

8519. Suckiine Inrants, 8. Walton and J. Granich- 
staedten, Manchester. 

8520. MARINE Governor, F. Hunt and C. Crockford, 
Manchester. 

8521. STONE-DRESSING, &., MACHINERY, J. Coulter, 


ax. 
8522. CLariryinc Beer, A. G. Fericka and A. Eggi- 


mann, London. 

8528. Macuine for Pressinc Books, W. Crosland, 
Manchester. 

8524. Water Gavces, F. C. Lynde, Manchester. 

8525. ELectric TREMBLING be Lis, F, L. Rawson and 
P. Jolin, London. 

8526. SECURING Rats | in RalLway (CHAIRS, C. Stock- 
well an . H. Wid 

$527. 
G 





GaTEs, Hurpies, RalLINes, &c., W. P. C. Bain, 
Sgow 
8528, TUBE-EXPANDING Piyer, W. H. Swingler and F. 
H. Airey, Birmingham, 
Escapes, A. E. Adlard, 


8529. AUTOMATIC FIRE 
London. 

8530. Propuction of Faprics Dyep Brack, T. Holli- 
day, London. 

8531. Steam Pumps, A. J. Boult.—(J. P. Northey, 
ancl. 

8532. Gas Lamps, W. P. Thompson.—{J. Herzfeld, 
Germany.) 
*. — Corps to Winpow Sasges, G. Ridley, 

8534. ‘a Enoines, A. J. Boult.—(W. A. Avis, 
Canada.) 

8535. PHoToGRAPH or PicTURE HoLper, W. H. Warner, 
Bristol. 


8536. INstRuMENT for Imitatinc the Notes of the 
Cuckoo, A. G. Birch, eg 

8527. Com Yarn Mats, E. Hodder and R. Swain, 
London 

8538. Nosne Motion for Muies, J. Biggerstaff, 
London. 

8539. Leap Wire, L. Baxendale, C. Darrah, and A. 
Turner, London. 

8540. Buck.es, J. Smith, London. 

8541. StRaicut Bar Knitrinc Macurnes, H. Kiddier, 
Nottingham. 

8542. Raisinc GirpeRs and Trusses, G. Anderson, 
London. 

8543. VeLocipepes, G. D. Leechman, London. 

8544. SHogr, &c., Potisninc Macuine, W. Webster, 
Anerley. 

ENVELOPES, W. 
Germany.) 

8546. Joints, W. H. Wheatley.—(£. Barrath end P. 
Knecht, U nited States.) 

8547. WHEELS, W. H. Wheatley.—(4. C. Hall, United 
States.) 

$548. CLasr Knives, W. H. Wheatley.—(4. 
B. von Bultzingslowen, United States.) 

8549. STONE-cRUSHERS, A. C. Nagel and A. Linnen- 
briigge, London. 

8550. PuRiFYING FEED-waTER with Arr, E. Lechner, 
London. 

8551. Lips of Ovens, W. H. Westwood and E. T. 

it, London. 

8552. KING-HORSES, Boats, &c., J. G. Churchward, 

London. 

8553. Arr Brakes, A. R. Boluss, London. 

8554. Frrrinas for CHEVAL Looxkine-aasses, E. Haines, 
London. 

8555. Extractors, C. A. Lewis, London. 

8556. PiscicuLturE, F. Lugrin and E. du Rovery, 
an” on. 
8557. TrRansportinG Livinc Fisn, F, Lugrin and E. 
du Roveray, London. 


H. Wheatley. —(G. Schwid, 


Week and 
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8558. Sirrine M C. Haggenmacher, London. 

8559. Gas, The Gas Patents Syndicate.—(J. B. Archer, 
United States.) : 

8560. Gas Burners, The Gas Patents Syndicate.—(J. 
B, Archer, United States.) 

x The Gas Patents Syndicate.—(J. B. Archer, 


‘OPS . J. Osgerby and J. Lea, 


on. 

8563. Fastentne for Fixinc Beis, &c., H. Lucas, 
8564. CANDLE Houpens, H. Lucas, Birmingham. 

8565. Starter for Venicies, J. Yates, London. 

8566. Burrons or Stups, H. H. Lake.—(A. F. Richter, 


Germany.) 

8567. Conk Exrractror, H. H. Lake.—(J. F. Bradnor, 
Onited States.) 

8568. Heatine the Feep-warer for Borers, D. Stark, 


ion. 

8569. Boor CLeaninc Macutne, A. Chennell, London. 

8570. Apparatus for De.iverntne Carps, C. H. Bing- 
ham, London. 

8571. Surrtyine Water to Boers, 8. Pitt.—(T. J. 
Kieley, United States.) 

8572. Means for the VenTILaTion of Snips, W. R. Hayes, 
London. 

8573. Smootraine Irons, H. Gardner.—(R. M. Wanzer, 


Cunada. 
8574. Cream and Mitk Separators, W. L. Wise.—(S. 
Jonsson, Denmark.) 


12th June, 1888. 


8575. ‘Tasiets and Frames, J. W' , London. 
8576. Dryinc Woo. and OrserR Fisrovs SuBsTANcEs, 
q w, Huddersfield. 

8577. CLora-cuttine or Finisuinc Macurnss, T. Clegg, 
Huddersfield. 

8578. CuLinary Apparatus, L. Malen, London. 

8579. Compination Hammer Too, W. H. Swingler 
and F. H. Airey, Birmingham. 

a oe — for Perrocevm, &c., 0. Lucas and 





8581. Corner Protection, &c., for Leatuer Baas, F. 
Spi ter, London. 

8582. Easinc the Serrixe on of Straps for MuLes 
and other Macuivery, T. Doleman, Oldham. 

ay Cuests of Stream Enoines, J. Landye, 


8584. Cartripces, G. A. Farini, London. 

8585. CastLe ALE, T. Needham, Huddersfield. 

8586. Raistine and Lowerine Extension Lamps, T. H. 
Wyatt, London. 

8587. Baskets for Jars or Botries, C. J. Newton and 
W. H. Sinnatt, Manchester. 

8588. Taz of Return Ixpicator, E. W. Kempton, 
London. 

8589. Provipinc Dratnace We.ts, H. Withy and G. 
W. Sive ht, Stockton-on-Tees. 

= Buryp Racks, G. Smart and J. 8, Parker, Bir- 


m 

8591. Bert Fasten W. N. Packer, F. C. Brooks- 
bank, and H. T. Fisher, London. 

8592. Gas or other Cocks, W. Triffitt, Bradford. 

8593. Piston Sarery Vatve, W. J. Bosley and W. W. 
Dickson, London. 

8594. ComBinep Bruss, Pressure Rotter, MEASURING 
Ruie, and Hammer, W. H. Swingler and F. H. 


Airey, 
8595. AvuTomaTic Stopper for Borries, W. Samson, 
Dundee. 


8596. AuTromatic TeLecrapuy, J. Y. Johnson.—(£. J. 
Mallett, United States.) 

8597. GENERATING SULPHUROUS AcID Gas for Distn- 
FECTING, J. Hanson, London. 

8598. PusLic ApveRTisinG, L. G. Chenudet, Paris. 

8599. UniversaL Drawine Epcos, W. Palmer, Dum- 


n. 
8600. SH1ELD for Ax after Vaccination, W. E. Birch, 


in. . 

8601. Raisinc Water, A. 8. L. Newington, London. 

8602. Fricrion Ciurcn and Brake for Cranes, R. L. 
Hattersley and R. Hall, Keighley. 

8603. Layinc Foc Sicnats on Rams, B. Burkin, 
London. 

8604. Soar, C. A. Stitt, Liverpool. 

8605. Constructive RerriceRaTors, Zimmerman Re- 
frigerator Company, London. 

8606. Rotiic Topacco for Cicars, W. P. Thompson. 
—-D. J. Bochm, United States.) 

8607. Removinc Memprane from a TRACHEOTOMY 
Tune, C. V. Burton and H. Meltzer, London. 

8608. arsine Stoppers in Borries, &c., F. W. 
Warrick, London. 

8609. Erasers attached to Pencirs, &c., M. Pinder, 
London. 

8610. Booxsrnprne, P. H. Newill, Bishop's Castle. 

8611. GaLvanic Bett, W. Laughton, London. 

8612. Crip for Artists, M. C. Greenhill and C. L. 
Hindle, London. 

8613. Busnes for Bunos, R. Pentlarge, London. 

“ a Nats, C. A. Day.—(0. S. Morgan, United 

tates, 
8615. Maxine CHENILLE Carpets, &c., R. Cochrane, 


on. 

8616. TurF Racine Recorp Book, P. Mitchell, London. 
8617. Maxine Corre, G. R. Wilson, London. 

8618. PHoTocrapuic Fitms, 8. H. Fry, Kingston-on- 


es, 

8619. Traction and Brake APPARATUS for OMNIBUSES, 
&c., C. W. Dempsey, London. 

8620. Hypro-carsbon Motors, E. Butler, London. 

8621. Spectactes, W. W. Popplewell._(A. M. Bech- 
told, United States.) 

8622. Auromatic Macuines, H. 8. Heath, London. 

8623. Beatine ur Ecos, &c., F. A. Liechti, don. 

8624. CENTRIFUGAL SEPARATORS, H. Petersen, London. 

8625. HorsesHors, M. Michaelis, London. 

8626. Communicator for use on Pusiic VEHICLES, R. 
Cc. and J. Bowie, London. 

8627. Liquip Purirication, W. Oliphant, London. 

8628. Freep Water Hezatina Apparatus, W. Oliphant, 
London. 

8629. Propetitinc Surrace of the Biapes of Pro- 
PFELLER WHEELS, J. E. T. Bartlett, 0} 

8630. Krrcnen Rances, P. Clark, London. — 

8631. Cooxine Ranoes, G. G. Brodie and J. D. Prior, 
London. 

8632. TasLe ImpLemenT for Hotpine Asparacts, &c., 
E. C. G. Thomas, London. 

8633. FEED-waTeR ReouLator, 0. Imray.—{F. Cook 
and B. Thoens, United States.) 

8634. Rounpazout, T. W. T. Po’ London. 

8635. CuTtine Raizs, L. Vojacek, London. 

8636. Upricut Pianos, W. H. Dutton, United States. 

8637. Evecrric Crocks, A. L. Parcelle, United States. 

8638. Szewinc Macuines, H. H. Lake.—(The Peerless 
Button Hole Attachment Co., United “om 

8639. Watcues and Ciocks, A. Gigon, London. 

8640. Gas RecuLators or Governors, W. T. Sugg, 
London. 

8641. Manures from Basic Stacs, The Lezant Sydi- 
cate, Limited, London. 

8642. Looms for Weavine Risanps, A. C. da C. Moraes, 
London. 

8643. Szparatine Dust from Arr, T. W. B. Mumford 
and R. Moodie, London. 

8644. CommunicaTine between Drivers and PassEn- 
cers, J. Sax, London. 

8645. Button Fasteninos for Boots, R. A. Mitchell, 
London. 

8646. GLove Fastener, G. H. Coursen, London. 

8647. GLove Fastener, G. H. Coursen, London. 

8648. InTEREsT InpicaTor, C. M. Dunham, London. 

8649. VaLvE Taps, J. Walker, London, 

8650. Stor Cocks, J. Walker, London. 


13th June, 1888. 


8651. Locks, T. Schonheer-Schiner, Leeds. 
8652. VeLocirepE Sapp tes, J. B. Brooks, Birmingham. 
8653. BRERCH-LOADING Fire-arms, L. F. Banks, Kil- 


mainham. 
8654. Drivixe Bits for Hores, J. Bradbury, Bloxwich. 


ome, Pusnsums for Bicycies, C. H. Pinson, Blox- 


8656. Frictiox Ututcnes, M. Friedrich, Glasgow. 

a ~ eames Macuines, H. Barcroft, Bel- 
as 

8658. Coatine Tix, &c., R. Harris and W. Williams, 
Bristol. 


8659. Grounp Frxine of Pours, A, E. L. Slazenger, 
London. 


8660. Ranor Finpers, P. J. Lynam, Louth. 
8661. Construction of Cans, G. and W. H. Manwood, 


an iter. 

8662. Vessets for Mrasurina F.ivips, J. W. Jackson, 
Brighton. 

8663. Apparatus for Heatinc Purposes, J. Johnston, 
Manches' 

8664. Grate-Bars for Furnaces, E. byck and J. J. 
Bleckley, Live: 1. 

8665. Swaczino Merauiic Suares, G. T. Hyde.—( W. 
L. Price, United States.) 

“= Cyciss for ApverTisina Purrosss, A. E. Lewis, 

iw. 

8667. Hyprautic Apparatus for StarTinG VEHICLES, 
J. Stark, Liverpool. 

8668. Cartripces for BLastinc in Mines, M. Settle, 
Manchester. 

8669. Recisterinc Games on Binuiarp Tasies, D. 
Shoosmith, Cheshire. 

8670. Srraminc Mitx, E. Warry and C. F. Millar, 
Shirehampton. 

8671. Suprortine Covers of Wagons, &c., H. Bower, 
Bradford. 

8672. Boor Suprort, C. Mackey, Birmingham. 

8673. Rercectinc TeLtemeter, W. Smith and R. G. 
Nicol, Aberdeen. 

8674. Musicat Toy, R. F. Drury, Sheffield. 

8675. Gas PLuNcE Barus, E. B. Williams, Sheffield. 

8676. SusPenpinc Winpow Sasues, &c., J. H. Goodwin, 
Sheffield. 

8677. Wixpow Buinp Rowers, &c., H. Cullabine, 
Sheffield. 

8678. Rackine ovt Matcues, J. 8. Ellis, A. H. Tyler, 
and W. H. Dixon, London. 

8679. Fexepine Bott.es, H. Rickinson, London. 

8680. Hor Water Apparatus Heatep by Gas, A. F. 
White, London. 

> — Winpvows, W. Fisher and C. Church, 


ion, 
8682. — Enornes, G. G. Picking and W. Hopkins, 


mdon. 

8683. Pocket Paoroorarn Apparatus, T. N. Crosse, 
London. 

8684. ApveRTIsiInc by Means of Movasie Sions, A. 
Abrahams, London. 

8685. Corset Busks, J. B. Seel, London. 

8686. Sream Enoines and Vatves, F. W. Cannon, 
London. 

8687. Ventitator for GreENHOUVsES, E. Newton, 
Hitchin. 


8688. Drittinc Macuines, H. F. Ainley and A. C. 
Oakes, London. 

8689. Horsrsuors, C. Lyddon, London. 

8690. AUTOMATIC MovEMENT of Toys, L. A. Groth.— 
(J. Schinner, Germany.) 

8691. Bitt Five, J. Webster, London. 

8692. Drivine Sewrxo Macurnes, G. and J. H. Taylor, 
London. 

8693. Drvixc Sturry for the Manuracture of CEMENT, 
C. Baker, London. 

8694. Drivinc Rairs of Traps, &c., H. Rogers, W. 
Howes, W. Burley, and W. Howes, London. 

8695. Lamps, W. Defries and V. I. Feeny, London. 

8696. Gas Motor Enounes, C. W. Pinkney, London. 

8697. Mariners’ Compasses, J. Sandeman, London. 

8698. De_iverinc Matcnes, H. Dunell, London. 

8699. Grvinc Motion to Toy Carriacgs, &c., G. Cole, 
London. 

8700. Erecrric Batreriss, L. M. J. C. C. Renard, 
London. 

8701. Lupricatine the Ax.es of Carts, &c., A. Gas- 
coigne, London. 

14th June, 1888. 


8702. Funnet, E Dudeney and W. J. Mewett, London. 

8703. Morive-PoweER Enoines, J. F. Shaw, Manchester. 

8704. Frre-escares, H. C. Harrison, Liverpool. 

8705. Cooxinc Ranoes, W. and A. C. Russell and A. 
Neil, Pendleton. 

8706. DeveLorinc PuotocrapHic Puiates, J. Pum- 


rey, Birmingham. 

str. Penamnuessene, J. L. Garsed and F. W. Green, 

Halifax. 

8708. Connectinc-Links for Cuarns, &c., L. Baxter, 
Bloxwich. 

8709. Hanp Parcet Horper, F. A. Barraclough, 
Manchester. 

8710. VentiLatinc Apparatus, W. P, Thompson.—({L. 
E. Gourdan-Fromentel, France.) 

8711. Pans, J. Bell, Liv 1. 

8712. Toois, J. McAdam, lepool. 

8713. Steam Genexators, W. Schmidt, Berlin. 

8714. Comprnec Macuines, H. L. Offermann and G. 
Ziegler, Manchester. 

8715. Mrxinc Mareriats for Briquetres, T. C. Faw- 
cett, Halifax. 

8716. SicNaLtinc Apparatus, J. A. Manger and G. 
Blyton, London. 

8717. Lamps, 8S. Snell, Birmingham. 

8718. Coverep Cuarrs for Ovt-poor User, W. Moore, 


Reading. 
8719. SecrionaL Warpinc Macuiyes, J. B. Whiteley, 
‘aX. 


8720. Geocuronosoore, A. Kelt, Dundee. 
8721. Bakery, W. Buckley, Halifax. 
8722. Muzzies, 8. Osborne, London. 
8723. Bricks, M. C. Ashwin, Birmi 
8724. Switcs, W. Sn 
8725. STEAM-BOILER 
Turner, London. 
8726. ATTACHMENT for PictuRE Frames, D. A. Low- 


ham, 
ve, Birming’ * 
‘unnaces, W. Parker and R. 


e, on. 

8727. Suarpeninc Cuisers, &c., W. E. Plested, 
Aylesbury. 

8728. Purirication of Sewace, &., J. H. Barry, 
London. 

8729. Wenogs, J. Ferriday, London. 

730. PAPERMAKING Macuines, R. T. Willcocks, 
London. 

8731. Toys, G. Royle, London. 

8732. AvTOMATICALLY Removine, &c., Ecos, G. Royle, 


on. 

8733. SuHurriinc and Corrine Carps, A. W. Wilson, 
London. 

8734. ANTI-FRICTION Rotiers, &c., J. C. Hardwicke, 


London. 

8735. Suprty and De.ivery Macuines, W. H. White, 

ow. 

8736. ATTACHMENTS of the Sprines of Carriaces, J. 
Stuart and R. Wotherspoon, Glasgow. 

8737. Boxine Circutars, C, Tixidre, London. 

8738. VecETABLE Brack, E. A. de Lisle, London. 

8739. PHotocraPuic SHutrer, W. Pead, London. 

8740. Soap, W. H. Nevill, London. 

8741. CarpBoarD, &c., Boxes, A. C. Henderson.—(A. 
Chollet, France ) 

8742. Utiisinc Peat Fisre, G. A. Cannot.-(G. H. 
Béraud, Holland.) 

8743. CapsuLEs for Botr.ies, C. Cheswright, London. 

8744. Raitway Sicraina, L. J. Alloo, G. de Courval, 
and P. F. M. Bernadac, London. 

8745. Liqguip Meters, G. Teideman, London. 

8746. PLatinc Metats with ALuminium, L, Q. Brin, 


London. 
8748. Locks for Sars, L. Dambois, London. 
8749. Foc Licut, A. Brown, London. 








STRIKE AGAINST A Corn Etevator.—Another serious 
corn porters’ strike is imminent at Bristol, in conse- 
quence of the Docks Committee determining to use a 
steam elevator on the Liv 1 steamer Dominion, 





which was expected in port with grain on Wednesday, 


SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


378,320. Atrernatino CurRENT TrRansrormer, 2. 
Kennedy, Glasgow.—Filed April 6th, 1887. 
Claim.—(1) The combination of a generator of alter- 
nating currents with a main former having its 
Saving tte potency Chesit wecstving, an sitembiing 
ng mary uit receiv an 
current and with translating devices in its secondary 
circuit. (2) The combination of a generator of alter- 
nating currents and a ‘ormer having a primary 
circuit receiving an alternating current, a secondary 





[378,320] 
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circuit, and translating devices in the latter, with a 
third ductor of a ti current controlling 
the magnetism of the transformer core, pees yom | 
as described. (3) A main transformer wound wit 
rimary and dary ductors, and also with a 
rd fora ti current, in combina- 
tion with an alternating current generator supplying 
un alternating current to the primary and a con- 
tinuous current generator supplying a continuous cur- 
rent to the third conductor, for the purpose set forth. 


378,321. TransronmMaTION AND DisTRIBUTION OF 
Exvectric Eneroy, R. Kennedy, Glasyow.—Filed 
December 29th, 1886. 

Claim.—(1) A secondary generator or transformer of 
alternating currents of electric energy, consisting of 
a number of thin iron plates built ther with in- 
sulating material between them to form a central 
magnetic iron block, and having paies teeth to 
form magnetic poles of north and south polarity on 
both their edges, with channels between the teeth to 
receive the sections of the primary and con- 


(S78 321) , 
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ductors, the whole being enclosed between two flat 
blocks of iron plates secured together on edge with in- 
sulating material between them, substantially as 
herein set forth. (2) Two or more flat magnetic blocks 
forming with their coils 
upon the other, with coil opposite coil and tooth —_- 
site tooth, and with poles of opposite polarity facing 
each other, in combination with an enclosing sheath- 
ing formed of laminated iron plates on top and bottom 
of the whole. 


378,362. Foor Power Bencu Vice, J. Goodrich, 
Henry, 1Ul.—Filed June 19th, 1884. 

Claim.—(1) The combination of the jaws and central 
stock, the head screw and rocking nuts, the wed, 
and inclined planes, the retracting spring for the 
wedge, the foot lever coupled to the wedge, the ratchet 
and the pawl mounted on the foot lever, all arranged 
to operate substantially as and for the purposes set 
forth. (2) The central stock, B, of the vice, composed 
of the tubular part or section x, the head piece y, and 


378,362 
































the hollow foot piece z, in combination with the vice 
jaws and their inclined planes, the head screw, the 
wedge, the retracting spring, the rod i and the treadle 
with its ratchet device, substantially as set forth. (3) 
Ina vice, asa means for spreading the tails of the jaws, 
the inclined planes on the jaws, and the w 5 
made in two parts and hin together at the middle 
substantially as and for the ses set forth. (4) 


In a vice, as a means for the tails of the jaws 
the inclined planes on the jaws, and the we? 
made in two parts and hinged ther, and 
inclined planes and wi provided, respectively, 
ly asand for the purposes 


with dovetails, substan 
set forth. 
see Soreness, 0. Whyman, Norfolk, Nebr.— 
Filed May 2 ° 
Clain.—(1) A nut-lock consisting of a spiral band, 
one end of which is ta and adapted to enter the 
spiral ve between the bolt and nut, substantially as 
set _ (2) The combination, with the interlocking 





faces of a bolt and nut, the latter having the outer 
of its groove cut d xr than the 

turns, of a spiral nut-lock — at the end an 
adapted to enter the deep-cut turn of the groove when 
locking the nut, substantially as set forth. 





formers and laid one |. 





378,418. Gas-ennicnina Apparatus, J. H. Amics, 
Reading, Pa.—Filed March 8th, 1887. 

Claim.—In a gas-enriching apparatus, the combina- 
tion of the following elements: a hydrocarbon reser- 
voir having a suitable connection to a gas supply pipe, 
a coiled heater, C! C2, ynet above said reservoir, a 
vertical inlet pipe C from the supply pipe to said 





heater, a connecting pipe C3 from said heater to the 
top of the reservoir, and one or more burners attached 
to horizontal arms k, said arms being secured in heads 
D, attached to the top of said reservoir, whereby the 
burner or burners may be adjusted horizontally under 
said heater, substantially as shown and described. 


378,482. Steam Trap, J. KR. Wade, St, Louis, Mo.— 
Filed June 28th, 1887. 

Claim.—(1) The combination, with the fitting M, of 
the pipes N N, secured to either side thereof and pro- 
vided with caps on their outer ends, the expansion 
plate secured to the pipes, the valve, and the valve 
stem, the latter made adjustable in the expansion 
plate, substantially as shown and described. (2) The 


(376,682) 
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combination, with the fitting M, provided with a re- 
movable valve seat, of the pipes N N, secured to either 
side thereof and provided with caps on their outer 
ends, the expansion plate secured to the pipes, the 
valve, and the valve stem, the latter made adjustable 
in the expansion plate, substantial] shown and 
described. 

378,749. Biast Furnace, B. A. Wheeler, Sharon, Pa. 

—Filed February 28th, 1887. 

Claim.—(1) In a furnace, the combination, with the 
furnace jacket g, having an iron bottom plate and en- 
closing the brick walls and bottom of the furnace, of 
a separate bottom k, composed of grooved plates and 
having surface water and placed below the 
iron 





passages 
ttom of the furnace jacket, substantially as 


378,749 
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described. (2) In a furnace, the combination of the 
following elements :—A foundation having a raised 
, a channelled bottom k, composed of pane 
lates, an iron plate forming the bottom of the furnace 
Jacket and aller on = — k, ong 4 el pipe 
lor suppl water to the said passage below the sa 
pa ag substantially as described. 


378,906. Surrort ror Spinnine Spinpxes, C. F. Roper, 
Hopedale, Mass.—Filed November 4th, 1887. 
Brief.—The invention is an improvement upon that 
form of spindle support wherein a bolster having 4 
tapering bore is made adjustable upon a screw-threade 
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by turning the bolster. The step is made as a 
pore Paagarenn from the top of the bearing tube 
through its interior, and the step is adjusted vertically 
leaving the bearing tube stationary. 
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lane without disturbing the equilibrium. In the cross 
THEORY OF THE TRANSVERSE STRENGTH OF | fection of the beam abd, Fig. 16, the gradation of 
BEAMS. longitudinal stress is represented by uniformly graduated 

By Danii KINNEAR CLARK, M. Inst, C.E. shading for the whole width, a maximum at the upper 

No. Ii and lower faces vanishing at the neutral line ¢ /. But an 

ii cic equivalent distribution of stress, for purposesof calculation, 

Development of longitudinal stress from initial diagonal | is represented by drawing the diagonals a c, b d, Fig. 17, 
stress. — Having thusinvestigated longitudinal direct stress, | intersecting each other at o in the neutral line, and 
and shearing stress, it is now to be we how the initial | shading the triangle formed by them in a uniform shade. 
diagonal stress is applied in thedevelopmentof the longitu- | Stress of uniform maximum intensity is thus substituted 
dinal stress —direct and shearing. The initial tension-dia- | for graduated stress, and the gradation of stress is ex- 
gonals, as hk, Fig 13, rise from the neutral plane with a! pressed by graduated width of shading; a maximum 
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maximum of stress, which is gradually appropriated as they | width, that of the beam, at the upper and lower faces, 
advance upwards, for sedapion longitudinal stress, at | representing the actual width of the field of maximum 
an increasing rate for the direct longitudinal stress, and | stress, tapering towards and vanishing at the central 
at a uniform rate for the shearing stress. The short, | point o. The resultant lines of stress, m 7 tensile, » 2 
thick lines at the intersections of the tension-diagonal ¢ /, | compressive, pass through the centres of gravity of the tri- 
with the longitudinals in the upper half-beam, represent Fra 6 angles respectively, each 
proportionately the increasing development of longitu- sa eo at a distance from the 
dinal stress im sequence with the appropriations of neutral axis, equal to two- 
diagonal tensional stress. From each intersection, a com- thirds of the half-depth of 
pression-diagonal, as & /, the resultant of the diagonal the beam. 

tensional stress, and the longitudinal stress, is thrown | In like manner the uni- 
downwards. The diagonal * / gathers stress as it de- form longitudinal resist- 
scends through the upper half-beam, collecting the ance of shearing stress is 
resultants of tensile stress, which cut it at right angles, represented in the cross 
with longitudinal stress, as indicated in thick lines in the section of the beam—Fig. 
figure. The diagonal attains to a maximum body of 18 — by the uniformly 
compressive stress ats in the neutral line. Thence, in shaded rectangle g h 7k of 
descending, to the lower face of the beam at /, it gradually the same shade, represent- 
parts with this stress, which excites and is compounded ing the same intensity of 
with longitudinal compressive stress, indicated by short, stress, as in Fig. 17, for 
thick lines in the lower half s7; and diagonal lines of direct stress, e width 
resultant tensile stress are thrown upwards, as indicated ¢ of this rectangle g / is just 
in the figure. The return upward diagonal / m accumu- | one-half of the width of the beam, representing the 
lates tensile stress in the lower half / 7 as it rises to the | shearing stress as one-half of the maximum direct stress, 
neutral line at », this tensile stress consisting of com- | which is represented in Fig. 17 by the whole width of the 
ponents of descending compression-diagonals, indicated in | beam. The shaded area enclosed by the verticals g i and 
the figure, with the longitudinal compressive stress, excited | ; 4—Fig. 18—represents uniform tensile stress in its upper 
by them, the components being indicated by short, thick | half, and uniform compressive stress in its lower half, for 
— - the yer in. From the intersection 7 with the 
neutral line, advancing upwards in the upper half ’ 
diagonal n m, the tensile stress is gradually carted with iin ate 
in the manner already explained with respect to the first 
tensile diagonal & h. 

The system of diagonals above represented-—Fig. 13— m —-— 
is one of an indefinitely great number that may be inter- 
polated in accordance with the understanding that stress 
may be conventionally represented by lines, whilst in fact 
there are no lines. 

At any vertical section of the beam, therefore, the @ 
longitudinal stress caused by initial diagonal stress, 
may be represented by the longitudinal forces already 
analysed brought into a vertical plane—as, for instance, 
the plane q Fig. 14—these forces pertaining to the 
successive diagonals which intersect the vertical plane, as - 
indicated in the figure, in place of a single diagonal for 
all, as already discussed. 

The sidinll etidens of conversion of the initial shearing | 
force into the longitudinal stresses, direct and shearing, is 
illustrated by Fig. 15, in which the stress at the point 4, 
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which the resultant lines of stress m m and x2 are each at 

a distance from the neutral axis equal to half of the half- 
: depth of the beam. 

Fig 15. The two constituent longitudinal stresses, direct and 

a k shearing, are combined in the uniformly shaded cross sec- 

3 oN tion, Fig. 19,comprising the rectangle g 47 £as longitudinal 

Tx shearing stress, and four —— wings /, p,q, and r, 

ii NN as direct longitudinal stress. It is obvious that the area 

\ of direct stress is equal to that of shearing stress, and 

ich eres I ty a ieemrcniio that the sum of the two stresses is equal to the sectional 
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in the upper face of the beam, is selected for example. 

The initial diagonal tensile stress * / is opposed by two | 

forces—the direct longitudinal stress / a and the longitu- | 

dinal shearing stress & b, the equivalent of the shearin 

diagonals & m, kn. The sum of these forces is the total | ae 
horizontal force at £, equilibrated with the initial diagonal | e ; 





stress £ h by the resultant diagonal stress & J, equal to 
kh, The lines of initial diagonal stress, / / and & /, and 
those of longitudinal stress, are supposed to be coincident au 
with the lines & 2 and & m of longitudinal stress. They 
are here shown separately for the sake of illustration. 
Reverting to the analysis of longitudinal stress and Ly 
strain on the beam, it was shown that the longitudinal dk 
shearing stress was uniform throughout the whole depth 
of the beam, and was equal in intensity to one-half of the | area of the beam. Their moments are therefore in the 
maximum direct longitudinal resistance or stress, at the | ratio of the distances of their centres of gravity from the 
upper and lower faces of the beam. The moments of the | neutral line, or as $ to }, or as 4 to 3, or 100 to 75. From 
two stresses are to be calculated in order to determine | this deduction it appears that the normal stresses or 
their proportional value as factors in the strength or | resistances due to the absolute horizontal extension and 
resistance of the beam. compression of the beams are supplemented by diagonal 
The sum of each kind of tensile stress in the upper half | shearing resistances, by which the moment of each of 
of the beam, at any vertical sectional plane, is equal to | them, or the effective resistance or transverse strength of 
the sum of each corresponding kind of compressive stress | the beam, is augmented 75 per cent. 
in the lower half, and each may be replaced by its| As the intensities and areas of stress, normal and sup- 
resultant stress at the resultant centre in the vertical plementary, or direct and shearing, are equal to each 
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other, the resultant centres of stress, tensile and com- 
pressive, act at a resultant radius, which is the mean of 
the radii of the component stresses, measured from the 
neutral line, or [ (#7 + 4) + 2 | fz, or ‘58333, taking the 
half-depth of the beam as 1. Then the total moment of 
each resistance, tensile or compressive, with reference to 
the neutral axis, is expressed by the product of half the 
sectional area of the beam by half the depth, and by 
‘58333, and by the extreme tensile or compressive stress 
per unit of sectional area. That is to say, by 
7+ x ¢ x 58333 x s='14583bd?s . . . (a), 

in which b = the breadth of the beam, d = the depth, and 
8 = the extreme tensile stress per unit of area at the upper 
face, to which the extreme compressive stress at the lower 
face is taken as equal. The sum of the moments of the 


Fig 19. 
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tensile and compressive resistances is, therefore, twice the 
moment (a) round the neutral axis; or, 

14583 bd?s x 2=29166bd2s..... (b) 
This value (b) may be otherwise stated as the moment of 
either longitudinal stress, tensile or compressive, with 
reference to the other; as their distance apart is twice 
the distance apart of either of them from the neutral axis, 
and is expressed by ‘58333, taking the whole depth of the 
beam as 1. The moment of either stress, with reference 
to the other, is therefore expressed by the product of half 
the sectional area of the beam by the depth and by 
‘58333, and by the extreme tensile or compressive stress 
per unit of sectional area. : That is to say, by 


Od «dx 08333 x 6 = 29166 bd? s a 


the total moment of stress, as in equation (b). 

When the beam is loaded to the point of rupture, the 
extreme tensile stress at the upper face of the beam, 
where rupture would commence, becomes equal to the 
ultimate tensile strength of the material. 

Having determined the moment (c) of either longitudinal 
stress, with reference to the other, it might suffice for the 
immediate purpose to equate this moment, as at the wall, 
with the moment of the weight, with reference to the wall 
or base of the beam, which is equal to W J, in which / is the 
length of the beam or the horizontal distance of the weight 
from the wall, and W is the weight or load at the end of 
the beam. The leverage of the weight is thus easily 
calculated; but it consists with the form of this investiga- 
tion to trace the origin of the leverage independently on 
the principle of diagonal stress. 

Periodicity of stress and origin of leverage.—The sim- 
plest case of leverage is that of a double-flanged parallel 
selid-web girder, in which, for argument, the web is 
supposed to be so thin that the whole of the longi- 
tudinal resistance may be taken as located in the upper 
and lower flanges a b and cd, Fig. 20. Draw the diagonals 























Fig 20. 
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b eand ¢ f at 45 deg. across the side of the girder, cutting 
the flanges at fand ¢; the lengths 6 f and c e thus cut off 
being each equal to the depth bc. From any point g in 
the end of the girder, draw diagonals g A and gz at 45 deg. 
to meet the centre lines of the top and bottom flanges ; 
also the reflex diagonals Aj and 7¢ j forming right angles 
with gh and giz. According to what has already been 
stated, a vertical force applied at the point g is resolved 
into two diagonals in the directions of g A and gi, and 
drawing a vertical / / to form the triangle of forces g k 1; 
the vertical and two component diagonal forces are as k /, 
gk,andgl. Like triangles of forces, hm and 70 p, are 
formed at h in the upper flange and atz in the fea 
flange respectively ; showing that the vertical force or 
load at g in the end. of the girder represented by &/ 
excites an equal tensional force m z longitudinally in the 
upper flange, and an equal longitudinal compressive force 
op in the lower flange. The same equality of forces exists 
for all other points in the end face of the girder ; and the 
sums of the uniformly accruing increments of longi- 
tudinal stress at the ends f and e of the upper and lower 
sections of flange 6 fand ce, are each equal to the vertical 
load at the ron of the beam. That is to say, the longi- 
tudinal stresses, tensile and compressive, in the upper and 
lower flanges, at a distance from the end of the beam 
equal to its depth between the centre lines of the flanges, 





are each equal to the load. : 








518 


THE ENGINEER. 





JUNE 29, 1888 








The distribution of stress here described is represented 
by Fig. 21—similar to Fig. 2, page 438. Set off a second 
division of the beam fg he equal to the first division and 
insert diagonals reaching to the points g and h. Then, by 
a like evolution of stress, the increments of tensile stress, 
accruing uniformly in the second division, fg, of the upper 
flange, by the action of the tensile stress thrown up from 
the section ec of the lower flange, are accumulated at the 
end g of the second division fg. In addition, the tensile 
stress collected in the first division b fand accumulated at f, 
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is transmitted to the end of the second division fg, and is 
combined with the stress that accrues in this division. 
Compressive stress is accumulated in like manner in the 
lower flange ; and so it follows that at the end of a 
section of the beam equal in length to twice the depth of 
the beam, measured between the centre lines of the 
flanges, the longitudinal stress in the flanges, tensile or 
compressive, is equal to twice the load. Longitudinal 
stress equal to the load thus repeats itself at intervals 
equal in length to the depth of the beam. This common 
interval may be called the periodicity of the stress. 

It follows generally that the accumulated or terminal 
longitudinal stress, tensile or compressive, for a double- 
flange girder, of any length, in which the web is not 
reckoned is to the load as the length of the beam is to 
its depth between the centre lines of the flanges, or if S= 
the longitudinal stress at the wall, W = the load, / = the 
ength of the beam, and d = its depth, then 

S:Wiilid;anddS=WI1 (d). 

That is to say, the moment of the longitudinal stress 
at the wall is equal to the moment of the load. This case 
is essentially the case of a bent lever, the arms of which 
are represented by the distance apart of the centre lines 
of the tlanges, as the shorter arm; and the length of the 
girder from the wall to the load as the longer arm. In 
the ordinary lever, as in the beam, equality of moments 
makes equilibrium. 

The periodicity and the origin of leverage in diagonal 
stress thus demonstrated in the simple case of a double- 
flanged parallel girder are demonstrable likewise, by an 
extension of the argument, in the case of the normal solid 
beam of uniform rectangular section. The solid beam 
may, for argument, be conceived to consist of an indefinite 
number of longitudinal lamine, as indicated in Fig. 22, 


Fug 22. 





0 
representing double-fiange parallel girders on a common 
neutral line ef. Draw the diagonals of tensile and com- 
pressive stress m/ and fo, and the verticals to join their 
corresponding intersection with the ideal laminz or flanges, 
above and below the neutral line successively. The 
stresses, tensile and compressive, are distributed to the 
lamin successively by the distributory half-diagonals 
m n and on, in the manner already explained ; and 
the periodicity of each ideal girder is, as was shown, 
equal to the vertical distance apart of the flanges, 
measuring between their centre lines; or to the equiva- 
lent length of the corresponding section of lamina inter- 
cepted between the diagonals kn and mn, of which mk 
in the upper face is one. 

The resultant periodicity of stress for the entire beam 
is found by dividing the sum of the moments of stress for 
each ideal flange girder by the total longitudinal stress, 
tensile or compressive, the moments of the stress elements 
being equal to the products of these elements by the 
lengths of their respective verticals, or the distances apart 
between the tensile and corresponding compressive ele- 
ments. The resultant periodicity thus deduced is equal 
to ‘58333 longitudinally when the depth of the beam is 
taken as 1. This measure is necessarily also the distance 
apart between the centres of total longitudinal stress, 
tensile and compressive, and is the value of this dis- 
tance already determined by another line of argument. 
The positions of the centres of total stress, tensile and 
compressive, are shown by thick lines in Fig. 22, which 
also by their lengths show the resultant periodicity of 
stress in the beam. 

Formule.—For every longitudinal advance towards the 
wall, therefore, of ,°£33%% parts, or 584 per cent. of the depth 
of the loaded rectangular beam of uniform section, the 
longitudinal stress, tensile as well as compressive, is aug- 
mented by an increment equal to the load at the end of the 
beam ; and the leverage of the load, or the number of times 
that the load is contained in the longitudinal stress at the 
wall, is equal to the numberof times that the distance apart 
of the centres of longitudinal stress, tensile and compres- 
sive, is contained in the length of the beam. Or, if S = 





the longitudinal stress, W = the load, 7 = the length of | 





the beam, and d! = the vertical distance apart of the 
upper and lower centres of longitudinal stress, 
8S: Wi:l:d'; andd'S = Wl (e). 

That is to say, the moment of longitudinal stress at the 
wall is equal to the moment of the load. A like deduc- 
tion was made above, in the case of a double-flange 
parallel beam. Substituting for the moment d? S in equa- 
tion (¢) the specific value of that moment (c), 


W / = 29166 bd? 8s; or, say, Wl = ‘292bd"s. (f), 
whence . 
We — it ey 
wil 
= : (2). 


~ *292 bd? coe 
W = the breaking weight at the end of the beam. 
b = the breadth of the beam, in inches. 
d = the depth of the beam, in inches. 
/ = the length of the beam between the wall and the 
load, in inches. 
s = the ultimate tensile strength per square inch. 


To compare with these formule, the ordinary formule 
for the strength of a beam of uniform rectangular section 
may be noticed. They are based on the suppositious dis- 
tribution of normal stress exhibited in Fig. 17, in which 
the longitudinal shearing stress is ignored. The tensile 
stress represented by the triangle ao occupies half the 


area of the upper half of the section, or “< ; it is equal 


bd bds 


to 7 xeor —-, and its moment with reference to 


the compressive stress is equal to the product of = by 


two-thirds of the depth, or to _ae xad=a! “ ‘Wi, 
W / = '16667 bd? s (y). 

But the coefficient above found in the new equation (/) 
is ‘292, which is 75 per cent. more than the old coefficient 
16667, or }; and the difference is the measure of the 
error of the old formula and all its derivatives. 

A few further developments of the argument, with the 
practical application of the new formul:, are reserved for 
another communication. 


or 








LOCOMOTIVE COUPLING 
RODS. 
No. IIL. 

I the first article on this subject—see page 418, 25th 
May--—the general principles on which these rods should 
be designed were stated, the difficulties to be overcome 
explained, and data regarding the existing practice in 
this matter of locomotive engineers, were given in the 
form of tables and drawings. 

In the present article the question has to be looked at 
more narrowly, and the problem of design solved in a 
more or less mathematically accurate manner. 

For the mathematical investigation the following 
nomenclature will be used. It is the same as is used in 
the article on this subject of 9th September, 1881. 


W = total steam thrust along the rod. 
E = modulus of elasticity of material of rod. 
& = maximum compressive stress on section. 
l = half length of coupling rod. : 
d = depth of central section. | 

sd? = area of central section. 

id* = moment of inertia of central section. 
R = crank radius to coupling rod pin. 
D = diameter of driving wheel. . 


AND CONNECTING 


\ inches 
' 
| 
} 


V = speed of locomotives in miles per hour. 
n = revolutions per second. 
«= centrifugal force, or centripetal acceleration 


of momentum, per inch length. 
5280 x 12 V ae 
Then = = 56 
“= 60x 60x" D D 
The weight of the rod taken as of uniform section is 


2lsd* x ‘28 = ‘56/lsd7lb. Also 
ee 28sd? _9 sd* RV? 
12 x 322 10 D* 


The exact co-efficient is not ‘9, but ‘89786. The co-effi- 
cient *2245 used lower down is } of this. In the above 
article it was shown that the transverse component of the 
centrifugal force causes a bending stress, while its longi- 
tudinal component creates a direct stress; and that the 
sum of these two stresses reaches a maximum when the 


sl 


crank stands at an angle whose tangent is iid from the 


dead-point. For a circular or elliptic section = .is4; fora 


t 
rectangular section it is3; for the I section—North-Eastern 
Railway—Fig. 8 of last article, it is2°1. Forall ordinary pro- 
portions, therefore, the above angle falls only a few degrees 
short of aright angle, and thus the whole maximum stress 
due to centrifugal force can be taken without appreciable 
error as that caused by bending at mid-stroke of the crank. 
This maximum bending stress in terms of the speed of 
rotation, and in terms of the velocity in miles per hour, is 
wt as _...,4 2 
0072 rad 2245 id D? 

Although the rod is not of uniform section, the extra 
massiveness of the ends makes no noticeable difference in 
this stress because of these extra masses being placed at 
the points of support, namely, the pins, and therefore 
contributing little or nothing to the bending moment. 

To take as an example the Caledonian express, Fig 6, 
Table B, we have d = 5”, D = 78”, V = 70, R = 9, / = 54, 


* — 12; and therefore the above stress 
2 
"2245 x 12 x 542 x 9 x 70" 


5 x 787 
Take as a second example, the North-Eastern Railway 


V2 lb. per square inch. 


= 11,400 1b. per square inch. 


© 


compound passenger engine, section D, Fig. 8. In this case 
d = 4}, D = 80, v = 75, R= 11, J = 52, = = 84, 


Therefore, the stress due to centrifugal force alone is 
“2945 . 32 752 
—*x* = eae ae 10,950 lb. per sq. inch, 
These two stresses are curiously near each other. Their 
proximity seems to show that about five tons per square 
inch is the maximum safe stress for these rods. 

If one were to design a rod with sole reference to these 
centrifugal force stresses now considered, we would follow 
"2245 


the rule for 5 tons per sq. inch stress (; ~— ‘00002 ) 
S si*RV* 
“oe 


8. . . . ° 
where “, is obtained by selecting in advance a shupe (i.c., 
t 


proportions) of section. For seventy-nine miles per hour 
this takes the easily-remembered shape 


Equation. . d= ne D2’ 


is . nie . 8 
For circular or elliptic section az 
t 


2; for rectangular 


it is 14; and for a well-proportioned I girder section it 


For an I whose web thickness is } the flange width, the 
best depth of web is *7 the height over all, and this pro- 


portion gives * 8°3, no less value being possible with 

the web } the flange width. If the web thicknesses be 

made } the width of the flanges, the best depth of web is 

‘72 of the total depth, and this gives £ = 7%. If the web 
l 

thickness be ‘2929 of the flange width, and its depth be 

‘7071, the total depth—which is the best depth of web for 


this proportionate web thickness—then * 
v 


exactly 8, 
These last two ratios are nearly j%; and 4p. 
For a circular tube section with thickness small in pro- 


portion to the diameter, * is 8; so that for this section 
t 


It 


consideration whether steel tubes might not be very 
advantageously used for coupling rods. Consistently 
with providing the necessary side stiffness it is clearly im- 


& . . 
also the above factor} -= 1. is worth serious 
D 


possible to use an I section giving less than 8 for *, and 
e 


the tube gives as low a value and is in every way a better 
section for the rod considered as a strut. The rod ends 
would need to be screwed on; but if the tube ends were 
thickened so as to give a raised screw thread on them, 
there seems to be no valid objection to such screwed-on 
ends. It is to be remembered that, although connecting- 
rods with caps held on by screwed bolts have now almost 
disappeared from locomotive practice, still they are com- 
monly and successfully used in other kinds of engines 
running quite as rapidly. 

In the case of connecting rods the transverse accelera- 
tion of velocity causing bending is zero at the crosshead 
end, and increases uniformly along the rod to the crank pin 
end. The maximum bending moment is therefore less 
than that of a coupling rod of the same weight, and the 
place of the maximum bending moment is no longer in 
the centre of the length, but a little nearer the crank pin 
than the centre. It is a somewhat curious mathematical 
result that both the ratio of the maximum moment to 
that occurring in a coupling rod of equal weight and the 
‘position of the section where this maximum occurs are 
the same, whether the section of the connecting rod be 
uniform or whether it vary from end to end, so long as 
its variation is constant from end to end. This mode of 
variation is approximately carried out in locomotive 
connecting rods—a straight line variation, so to speak, 
from small to large end. The maximum bending moment 
is just one-half (more exactly = 5132)that caused in 

af 2 
a coupling rod of same weight and same throw at the 
same speed of rotation. All the above formulas may 
therefore be used for connecting rods with the numerical 
factors halved. 

Returning to the coupling rod, let W equal the direct 
thrust along it when it is acting asa strut. The rod is, of 
course, in greatest danger when it is in compression. 
Owing to the friction at the end pins, the line of the thrust 
W does not pass exactly through the centre of the end 
sections, and the danger is greatest when the deviations 
at the two ends are towards the same side of the two 
centres. This actually occurs at the same time as the 
bending moment due to centrifugal force reaches its 
maximum. Call the deviation at each end §, It is 
greater at the centre because of the bending, this bending 
being partly due to centrifugal force and partly to the 
buckling action of the thrust W. Call this central devia- 
tion A, and the deviation at any distance. from one end §. 

Then the bending moment at x from the end is 


Wi+alex - ae 
Therefore, the equation for the curvature at . is 
Eidt Po = - {wotale-Sueh. 


By integrating this equation, and noting that 8 = 8, at 
the two ends, namely, when w = 0 and when w = 21, it is 
found that r 


§= (85+ a cos (4 N A 


l W\.. (a WwW } 
+ tan (53 al ¥:) sin (5 z;) 
ex (91-4) -SEtdt 
ow (2! °) Ww: 
Putting « =/in this, in order to find the central or 
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maximum value A of this deviation, and using this value 
to calculate the central or maximum bending moment, we 


find this moment to be 
2 yo 74 1 — 
Wa $F = (Woot AIT) see (ie nly) 
_ aEid 
w- 
The maximum stress on the compressed edge of the 
section is, therefore, 


WwW 1 r al? 
(f= —.. W 
‘ sd? aia -* 2 ) 

-~ W,(W%  oEd see (! 7) _aEd 
~ gd? Zid? * 2W d?N Ei 2W 
Inserting now the value of a= , : ae De » we have 
finally for the maximum stress 

Equation IT.— 

_W (Wa, gg ERVE8d) (dW 
"ia" aie wor) oe J ) 
_ +45 ERV? sd 

W Db? 


This considered as a formula to determine the proper 
d, or size of rod, suitable to given data, can only be used 
by trial and error, but its use in this way is not specially 
laborious, as the examples given below will prove. 

Here § may be taken as the radius of the pin multi- 
pee by the coefficient of friction between the pin and its 
searing. It must be borne in mind that this formula is 
applicable only when W, the thrust along the rod, has 
some finite magnitude. When it is zero, as in running at 
the highest speed with steam wholly shut off, the previous 
radi Equation I. should be used. 

Taking now the Worsdell compound engine as an 
example, Case I. of Table B, the data for the calculation 


are 
W=3600, R=11, V=75, D=80, /=52, d=4}, sd? =6, 
1 35 
28°35’ 2x14 8B 
The eccentricity of the thrust §, is taken as the radius of 


35 


s= E=3~x 10’,5, = 


i= 
27” 


the pin multiplied by a coefficient of friction m4 . The 


k= 
45x 3x 10% x11 x 752 x8 x 453) 
27 x 3600 x 80# ) 
sect D2 ee Se eee 
see Pa —3x 107 27 x 3600 x 802 
= 600 + {70 + 978,882} 101129 — 978,882 
=600 + 71 + 11,051 = 11,722 1b. per square inch. 
This is only 7701b. per square inch more than the 
stress previously calculated for the same engine at the 
same speed from the centrifugal force alone ; so that at 
these highest speeds the direct working thrust through 
the coupling rod produces only a trifling extra stress. 
_ Take now as an example of Case II. the six-wheeled 
Caledonian goods engine in Table B. The data are— 
W = 7300, R=9, V=15, D=60,/= 52h, d=4, sd? 
SS. ey eee aT ae: 
$= ip!" io’ E=3x 10", §) = a. 
The thrust W is taken 7300 instead of 6500, because 
the load on the trailing axle is greater than that on the 
leading, and a difference of section being made in the two 
rods, that driving the trailing axle is taken in the calcula- 
tion. The maximum stress is then by the formula— 


calculation is— 
3600 , £3600 x 28°35 
6 (8x2x45% 


~ 
4y 


= ‘193 = say 1. 





i = £300 f 7300 x 192 "45 x 3x 107 x9 x 15? x7 x 4%) 
7 l2x5x7x45 16x 7300x607, ff 
52°5 7300 x 192 
a3c (—_ 0 x 
Ca ee) 


_ 45x 3x 107 x 9 x 15% x 7 x 45 
16 x 7300 x 60° 
= 1043 + {313 + 29,127} 1°03702 — 29,127 
= 1043 + 325 + 1078 = 2446 1b. per square inch, 
or little over one ton per square inch. 

Taking as a third example the Caledonian express with 
four coupled wheels, from the third section of Table B, 
the data are— 

W = 9500, R= 9, V=45, D=78, 1=54, d=5, sd? =10, 








m Sa ye a ae 
7 ot ag B= 3 10’, So “a” 15. 
Then 
pang At Annet vc o> 900) 
1 t 8x5* 5 x 9500 x 782 
OF I fod 
52 N/ 3x 10% 


45 x 3 x 107 x 9 x 45% x 2 x 5% 
5 x 9500 x 78° 
= 950 + {171 + 212,811} 1:02254 — 212,811 
= 950 + 175 + 4797 = 5922 lb. per square inch. 

Even in this example the stressing effect of the direct 
thrust is only } of the whole, the other 3, being due to the 

nding caused by centrifugal force. It seems, therefore, 
that, so long as §9, the excentricity, is as small as in these 
examples, coupling rods at any rate may be safely 
designed with regard to centrifugal force only, using for 
this purpose the aut previously given, namely— 

da 2802 RV? 

In applying this formula of course a liberal estimate of 
the highest possible velocity V must be inserted; and it 
is to be remembered that goods engines are frequently 
sent considerable distances without any train-load, when 
of course they run at high speeds. The lowest prac- 


ticable value of : being 8—for I section—the formula 








may be written for this best shape of section, 


10° 
Tn connecting rods the steam thrusts are much heavier, 





and the effect of centrifugal force is, as already explained, 
only half as much as in coupling rods ceteris puribus. 
The distribution along the rod of bending moment due to 
centrifugal force is not the same as in coupling rods. If 
the exact law were to be followed in the mathematical 
investigation, it would make the expression for the maxi- 
mum stress corresponding to Equation II. very much 
more complicated. It is already rather too complicated 
to be attractive to the practical engineer. Fortunately 
the law of distribution of moment in the two cases does 
not differ so much as to make it worth while attacking 
the more difficult calculation. To show the difference | 
between the two cases the following numbers are given. 
They give the centrifugal-force-bending-moments on 
coupling and connecting rods at sections taken at each 





Obtaining a first approximation by the formula 
a, 8 ERY? 

10° * D2” 
inch, 


( this gives for £ = 5 tons per square 


d= 16 54° x 10 x 807 
10° x 802 
To findd more accurately, for say, / = 14,0001b. per square 
inch and E = 3 x 10’, we have to obtain a value of d 
that will satisfy the equation 
12,000 { 12,000 x 3 
4,000 = - sa ani 
14,000 = 955 d2* 124 x 03166 a3 
445X310? x 10x 80? x 255 75) soe & 
12,000 x 802 § 


= 466". 


a? 















































tenth part of the length of the rod, the central bend- | f (12,000 _ 45 x3 x 107 x 10 x 80? x ‘255 75 
ing moment being taken as unity in each case. | N’ 3x 107 x 03166 12,000 x 802 . 
ian Dike tee lt eel eel cats! Geen = - 
Distance of section from one end = 2/ x 0 op 2 es | “6 5 6 7 8 9 1 
Bending moment on coupling rod... ... 0 36 “64 84 | +96 1 “96 *84 “64 36 0 
Ditto on connectingrod... .. .. ..| 0 | 266: b12| -728| ‘8906/1 | 1-024|°-952 -768| -456| 0 
Difference... .. ss we us ce) 0 , 096-128-112 | --064 0 == +064 | +°112 +7128 | +096 | 0 
At equal distances from the two ends the differences | — 47,059 { 145.119 +2869 a } sec (SS) —~ 9869 3. 
are of same magnitude and in the opposite direction. The d? a* d* 


greatest difference occurs at ‘21 of the length, and is ‘19 
of the coupling rod moment. For connecting rods, there- 


. . . . a 
fore, the formula of Equation II. is here adopted, with > 
substituted for a; or 
Maximum conipressive stress on connecting rod — 


Deeps es § W8, . oo, ERV2sd® \ 
Equation I, k = ro ha ET? +4 225 WD? 
l W \ _ 99, ER V2 8d* 
sec (53 me ) 225 wD 


The section exposed to the greatest bending moment is 
not exactly in the centre; it lies somewhere between ‘42 
and ‘5 of the length from the large end, but it will in all 
cases be sufficiently exact to use for d in this formula the 
depth of the central section, and for s and 7 the values 
corresponding with the proportions chosen for the central 
section. 

As an example take the Caledonian express engine, 
Case III., Table B. Here 

W = 38,700, R=13, V 

2 8. 2 
RR Oy SH ee ey 
The crank-pin being large, the value taken for 5, is not at 
all excessive, as will be shown immediately. From these 
data are calculated the stress— 


= 45, D=78, 1=39, d=4}, 


z 2 l E=8 x 10’. 


Aas 38,700 5 38,700 x 51 
85 (2x2x 2x 4253 
Fe ies 39 
+ - - Soe sec > 
17 x 38,700 x 78" 4°25? 


[38,700 x51\ _ *225x3x 107 x13 x 452 x8 x 4253 

3x10? x2 17 x 38,700 x 78° 
= 4553 + {3214 + 27,263} 1:0819 — 27,263 
= 4553 + 3477 + 2233 = 10,263 1b. per sq. in. 

It is to be observed that in this case the stressing effect 
of the transverse oscillation is little more than one-fifth 
of the whole. In all these examples the excentricity of 
the thrust has been taken equal to the radius of the pin 
roultiplied by a coefficient of friction, the coefficient taken 
being certainly much larger than ever occurs on a bearing 
so long as it is well lubricated ; but still not so large as it 
might become if the bearing were dry. The stress so ob- 
tained from practical examples was rather under 5 tons 
per square inch. This is much within the really safe 
stress for the high quality of material used. It would 
seem, therefore, more rational to put /, the admissible 
stress, at a higher figure, say 6 tons or 7 tons for wrought 
iron and 8 tons or 9 tons for good forged mild steel, and to 
insert larger values of §, the excentricity. In fact, the 
reasonable procedure seems to be to make the rods so 
strong that they will not give way even up to the point 
at which the lubrication at the pin has become so im- 
perfect that the brasses are about to bind. This probably 
corresponds to the degree of heating at which the oil is 
wholly evaporated or squeezed out from between the 
bearing parts, and the tw «metal surfaces actually come 
in contact. The coefficient of friction for the dry metal 
surfaces rubbing against each other might rise to one-fifth, 
or even in some cases higher. Again, the bearing faces 
between the brassand the butt end of the rod may not be 
so perfectly fitted together as to give a central thrust on 
the rod even when the thrust of the pin on the brass is 
central. Taking everything into account, it seems that 
under the most unfavourable conditions the excentricity 
§. of the thrust may be as much as from one-fourth to one- 
third the radius of the pin, and this value should, in the 
opinion of the present writer, be inserted in the formula 
when it is used for designing a new rod. To provide 
against the extreme case, we may take it as one-third. 
Using this, the stresses & in the four examples above 
would become 11,980 instead of 11,720; 3270 instead of 
2450 ; 6620 instead of 5920; and 16,640 instead of 10,260. 

Take now as the data for an example in calculating the 
design of a coupling-rod ; 

W =12,000, R= 10, V=80, D=80,/7=54, pin = 44 diameter. 
Take an I section with flange width = 3 depth, web 
thickness = ,'; flange width, and web depth = ;5 total 


03166. Also 





depth. This gives : = 8; 8 = ‘255; 2 


me. | 
2x 3 


1 Higher values of thestress to be used in calculation cannot be ventured 


do 


= jin. 





If the depth d were taken 5in., this would make the 
right-hand side of this equation. 

1882 +1171 + 10,834 = 13,887. 
This is so very little under the allowable stress, 14,000, 
that it is not worth while reducing the depth below 5in. 
by the very small fraction that would bring the stress up 
te the limit 14,000. 

The correct depth is, therefore, 5in. The flanges would 
be 24in. wide and fin. thick, while the web would be also 
Zin. thick. 

Take next as data for the design of a connecting 
rod— 

W =50,000, R=14, V=80, D=80, 7=40. 


1}, 


Crank pin diameter 9in., $9 = ea = 8, ¢ = ‘255, 
and 7 = ‘03166, the shape of the section being the same as 
in the last example. 

The stress allowed will be taken s = 16,000 and E = 
a x 16. 

The formula for the stress then becomes— 


50,000 i. 50,000 x 3 


16,000 = Ss5d2* 2x 2 x 0316603 
4.225 x3x 107 x 14x 80? x 255 75 } ie (= 
50,000 x 802 d® 
50,000 ) _ 225 x3 x 10? x 14 x 80? x "25575 
N’ 3x10? x :03166 50,000 x 802 - 


— 196,078 | { 1181297 4. 481-95 d* \ sec fp 
a3 


d? d? 
— 481°95 d? 

If d were made Gin. the right-hand side would be— 

5447 + 5667 + 3477 = 14,591, 
which is a less stress than is allowed. If it were made 
5din. the right-hand side would become— 

6482 + 8199 + 3843 = 18,524, 
which is too much. The diameter d = 5°8 would give 
the stress— 





5828 + 6301 + 3612 = 15,741, 
which is close to the desired stress. This depth, 5°8in., is 
therefore the proper one for the centre of the length of 
the connecting rod. This central section would have the 
flanges 2‘9in. wide and 0°87in. thick, while the web would 
also be 0°87in. 
Mason College, Birmingham. R. H. Smita. 








NOTE ON A SPEED TRIAL OF THE SS. TARTAR. 
By Ropert Mansel, Whiteinch, Glasgow. 


In my letter published in Tot EnerneEr, 23rd Decem- 
ber, 1887, I closed with the following remark, “ Vessels of 
the Warrior type—by which I mean vessels of which the 
value of a@ is ‘098; or, say, ‘10 very nearly—are common 
in the merchant navy.” It so happens, in the issue of the 
23rd June, 1888, some particulars of the trial of the 
Union Company’s vessel Tartar are given; after be- 
ing refitted with triple-cylinder compound engines, 
in place of those of the original double-cylinder type. 
The result seems to illustrate deductions of some value in 
the theory of steamship propulsion, which it may be use- 
ful to direct attention to. 

In the first place, the relation of power to speed in 
terms of my usual notation, which has been often ex- 
plained, is as follows: — 

HM. SS. 
D°<é 


i V Log. —? 098 V. 
15°69 


rithms of both members, 
Log. E = ‘098 V + Log. V + Log. D*® — Log. 15°69. 
For example, the displacement being 8852 tons, for the 
speeds 14°36 and 11°04 knots, the calculated necessary 
power is given by the following process :— 
Trial speeds 14:36 11°04 


Warrier. 


Or, by taking the loga- 


Value 10 V. = 1°4360 11040 
Less 54 = 0287 0221 
.. 098 V. = 1°4073 1-0819 
Value Log. V. = 11572 1:0430 
»» Log. (8852) = 2°3682 2°3682 
Subtract Log. 15°69 = 1°1947 1:1947 
Sum or Log, E. = 3:7380 3°2984 
“ss E. = 5470 1988 ind. horses. 
Trial data values = 5469 1988 


” 
The agreement is consequently nigh perfect, and an 





upon because of the occurrence of incalculable extra stresses from causes 
explained in the previous article, 


example where we have the old equal cylinder engines 
and low boiler pressure, 
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Next. In the Union Company’s vessel Tartar, on her 
original trial, May 16th, 1883, displacement was 5825 
tons, double cylinder compound engines, cylinders 50 and 
Nin. by 5ft. stroke, boiler pressure 861b. The vessel was 
propelled 14275 knots by 3558 indicated horses, the 
revolutions of shaft 64 per minute. Again on June 16th, 
1888, the same vessel, with 5920 tons displacement (3in. 
more draught) was propelled 15°355 knots by 4898 indicated 
horses, revolutions 69 per minute, cylinders 36 and 58 and 
94 by 5ft. stroke, boiler pressure 160 1b. The formula in 
these cases seems to be: 


Union Company's SS. Tartar. 


>-6 
E = D* v Log. -1 098 V. 
18°29 _ 
before, Log, E = "098 V + Log. V + Log. D°® — Log. 18°29. 
Thus we obtain :— 
Trial speeds 
Value “10 V 


Less 


Or, taking logarithms, as 


14275 knots, 
1°4275 


Wil 


nr) 





Log. V 
Log. D* 
Subtract Log. 18:29 


Log. E 
- E 


1 


ind. horses. 





By trial data = 
Differences = +3 


These differences being quite within the limits of small 
errors of observation and caiculation—at least, so far as 
the experiments extend, the true Admiralty coefficients 
are the denominators of the second numbers of such 
equations, and we have the proportion 
Efficiency of Warrior ; efficiency of Tartar ;? 15°69 ; 18°29. 
That is to say, 16} per cent. in favour of the Tartar; and 
so far as the relation of power and speed is concerned, the 
result is practically alike, with either double or triple- 
cylinder compound engines. The consumption of fuel by 
which the power is obtained in the two cases is, however, 
another question, for which I do not possess data. 

In the next place, in regard to the values of “ Morin’s 
constant” in these several cases, the equation of condition 
furnished by No. VI. of my propositions—EneinEEr, 
June 24th, 1887—is as follows :— 

Log. E = Log. ae FN + (a — x) V. (Proposition VL) 

For the Warrior the revolutions of shaft corresponding 
to the speeds 14°36 and 11°04 are 54:25 and 38 respec- 

d* s ae 
* 31010 > 3154, and 
Log. f = °4560; also (a — ) = °0858 (by Propositions I. 
and V.); to test all which, let us calculate the power 

ry for the trial speeds by the last formula, as 


tively, the calculated values of Log 








necessar) 

follows : — 
Trial speeds 14°36 11°04 
Values *0858 = 12321 9472 

Ps “ 

Log. _° == “3154 S154 
“S* 91,010 ¥§ 
Log. f = +4560 “4560 
Log. N = 1734 15798 
Log. E = 37379 3°2984 
ie = 5470 1988 ind. horses, 
By trial data = 5469 1988 


? 
Hence, as asserted by Morin’s principle, the value Log. f 
= °4560; and, consequently f = 2°858 1b. is the constant 
deduction from the unit piston pressures in the trial limits 
of the Warrior runs. 
For the Tartar first trial we have 
ad-3:3 
21,010 
Second trial we have 
Log. ds = 
21,010 
Also, a-a2 = 
we have— 


Log. = -1°7746, and revs, = 64. 


— 1°4892, and revs. = 69. 


‘O91 very nearly. Hence, Proposition V., 
First trial, Log. f= ‘6714 -. f= 4°672. 
Second trial, Log. f= °9647 -. f= 9°22. 
Warrior, as above, Log. f = 4560 .. f = 2°858. 
To test all which, apply Proposition VI. as follows :— 
SS. Tartar. 
Trial speeds 15°355 


) 4°275 

Values ‘91 V = 1°3973 1°2990 

d?s 2c . 
0g. = -—1°4892 —1°(7: 
Log 51010 1°48 1°7746 
Log. N = 1°8388 1°8062 
Log. I = “9647 6714 
Log. E = 3°6900 3°5512 
. E = 4898 3558 ind. horses, 
By trial data = 4898 3558 ,, > 


The values of f, thus obtained, are the sum of the pres- 
sures upon a unit of each of the pistons, and are those 
pressures under which the engine begins to move, and, 
in accordance with Morin’s principle, remain constant in 
all subsequent movement; unless there occur some altera- 
tion in the circumstances of trial. 


June 26th. R. M. 








THE UNDERGROUND Pipes or Larce CitTres.—The increasing 
requirements of modern civilisation are well illustrated by the 
extent and variety of underground-pipe systems now employed in 
large cities. Thus there are in actual operation:—(1) Pipes for 
conveying and delivering illuminating gas ; (2) pipes for conveying 
and delivering fuel gas ; (3) pipes for conveying and delivering 
drinking water, and for fire purposes ; (4) pipes for conveying salt 
water for street sprinkling and for fire purposes; (5) pipes for 
draining, and carrying off sewage and surface water ; (6) pipes for 
delivering hot water under high pressure, for heating purposes and 
power ; (7) pipes for delivering cold water under high pressure, for 
power ; (8) pipes for delivering live steam under pressure, for heat- 
ing purposes and power ; (9) pipes for delivering compressed air, 
for purposes of power and ventilation; (10) pipes for producing 
power where required, by vacuum or suction, and for ventilation ; 
(11) pipes for conveying letters and packages, by compressed air 
and by vacuum ; (12) pipes for regulating clocks, by compressed 
air ; (13) pipes for conveying mineral oils ; (14) pipes for electrical 
wires for electric lighting, electric railways, telephones, and tele- 
graphy ; (15) pipes for power ropes for driving machinery, moving 
street railway cars, &c,—Scientific American, 





CRUISERS. 

Ix the June number of the Annales Jndustrieles, under 
the heading “ Our Cruisers,” M. Wey] refutes at considerable 
length the opinions expressed by Sir Charles Dilke in the 
Universal Review, as to the dangers that threaten the com- 
merce of England. It may be as well to remind our readers 
what those opinions were before discussing M. Weyl’s remarks. 
Sir Charles Dilke did not adopt as his line of argument the old 
seare of an invasion of London by a Franco-Russian army, but 
merely pointed out the vulnerability of our commerce. He 
stated that the construction of our ironclads was suspended in 
order to throw all our money into rapid cruisers—and with only 
too much cause—for the foreign Powers, especially France and 
Russia, were multiplying swift cruisers to intercept those ali- 
mentary cargoes without which the greater part of the English 
people could not live. Admiral Aube, MM. Weyl and Charmes 
had pointed out the harm that could be done by a French 
attack on a commerce sv vast as that of all Europe united, and in 
the three last years France had rapidly developed this policy ; 
and according to Lord Brassey’s list, she had now building in 
her dockyards fourteen cruisers, the majority of the first class, 
having all a speed of from nineteen to twenty knots. Russia 
has just completed the building of some, and is constructing 
others of the same class, with the avowed intention of destroy- 
ing our commerce. It is calculated that, as far as the ships with 
a speed of nineteen knots are concerned, France and Russia 
possess, according to Lord Brassey, 56,000 tons of cruisers, as 
compared with 14,500 tons for England; and it must be 
observed that in future wars it is the cruisers of nineteen knots 
speed and above that will be of service in foreign seas. Swift- 
ness is the principal factor in naval war. England has been the 
last Power to recognise the new conditions of maritime conflicts. 
To these gloomy statements the French writer replies that the 
naval capabilities of France have been much exaggerated. 
“The author,” observes M. Weyl, “‘demands the building of 
new cruisers, and with this aim, according to the old practice of 
our neighbours beyond Channel when they publish a sensa- 
tional article, he greatly enriches his adversaries and equally 
impoverishes himself. Let them be reassured in England, we 
are not as rich in rapid cruisers as we are said to be, and as for 
the opinions of Sir Charles Dilke and his adherents, I give 
below, with the official documents in my hand, the exact list of 
French cruisers, commencing by ships in commission or in 
reserve, and concluding with ships in the dockyards and those 
actually launched. 

“ Broadside cruisers.—Duguesne, Tourville, Sfax, Aréthuse, 
Dubourdieu, Iphigénie, Naiade. The three first are of iron, and 
run seventeen knots an hour. The Duguesne and the Tourville 
are twelve years old, the Sfax alone is a modern ship. The 
Aréthuse and the following are of wood, and therefore they do 
not fulfil in any respect the conditions of the war of the 
future. The Iphigénie and the Naiade are old-fashioned, 

“ Cruisers of the 1st class.—Duguay-Trouin, D’Estaing, Farfait, 
La Pérouse, Magon, Nielly, Primauguet, Roland, and Villars. 
All are of wood except the Duguay-Trouin, and run from fourteen 
to fifteen knots. 

“ Cruisers of the 2nd class.—We have ten of these, all of wood, 
with widely-differing capabilities; not one of them could run 
fifteen knots on service. We must not omit, however, the 
Milan, of steel, which runs eighteen knots, but which is only a 
despatch vessel with limited action. . 

“Ci aisers of the 3rd class.—Ninve all of wood; of no great 
value. They are being struck off the list annually. 

“ Torpedo catchers.—The Condor, the Epervier, and the 
Faucon are afloat, running eighteen knots. Sphere of action 
very limited. It is useless to class our wooden despatch boats. 
They do not belong to any of the categories of rapid vessels 
which so much alarm Sir Charles Dilke. 

“ Therefore, speaking generally, in time of war we could put 
in action five or at the most six broadside cruisers of high 
quality. The two that head the list have old and mediocre 
engines; the third, the Sfax, performs es-ily its seventeen knots. 
The Aréthusa and the Dubourdieu wouia be of some service to 
us, but they would be exposed to great dangers. In fact, we 
have only one good broadside cruiser. Among the cruisers of 
the first class there is only the Duguay—fifteen knots on service 
—that can be classed among the ships of the new fleet. Only 
the Milan is worthy of remark amoung the third-class cruisers, 
Finally, we have our three torpedo catchers, and, in order to do 
full justice, we will also count five despatch torpedo boats, But 
as their range of action is of the most limited character, and as 
one could not think of using them in actual manceuvres, they 
are not very formidable to the English commerce in foreign seas. 
It will be seen that the present condition of affairs is hardly 
brilliant; and if it is true that the list of our fleet contains 
many names, it is no less true that the majority of them are 
old-fashioned ships, without military value—that is to say, with- 
out artillery, speed, or protection. 

“ Now let us come to these preparations that have made the 
English statesmen tremble. We have in our dockyards, or just 
launched, the following ships :— 

“* Broadside cruisers.—The Dupuy-de-Léme, of 6300 tons, the 
Cecille, 5766, the Tage, 7045 ; the two last are launched, and 
ought to run about 20 knots. We shall have them at the end 
of the year. The Dupuy-de-Léme will be completely armoured, 
but it is hardly commenced, and judging by the pace at which 
constructions progress in France, it may be predicted that it will 
not be armed before the end of 1891. 

“Cruisers of the 1st class.—Alger, Isly, Jean-Bart, 4160 tons, 
and 19 knots speed. 

“ Cruisers of the 2nd class.—Davoust and Suchet, 3025 tons, 
20 knots speed. 

“ Cruisers of the 3rd class. — Coetlogon, Cosmao, Forbin, 
Lalande, Surcouf, and Tioude, 1850 tons, and 19 knots speed. 
Sphere of action very limited. Finally the torpedo catcher 
Vautour, of the Condor type, and the three latest despatch 
torpedo boats. Of all these ships, only the Cecille, the Tage, and 
the despatch torpedo boats are actually launched. We are 
therefore very far from possessing this terrible fleet of cruisers 
that Sir Charles Dilke gives us. 

“Now if our neighbours across the Channel ask us why we 
construct cruisers, we invite them to take a glance at the past. 
In the time of sailing ships, two principal types figured in fleets 
of war, the two or three-decker and the frigate. To-day, the 
ironclad replaces the ship of the line, the cruiser replaces the 
frigate. For the first there exists battle in all its shapes, by 
artillery and by shock of ram. The réle of the second is also 
fighting, but at a distance, to act as a scout to distant squadrons, 
to protect its own commerce, and to attack that of the enemy. 
Cruisers are therefore necessary to us, whatever hypothesis is 
adopted, whether it be a case of war against a navy of the 
first order, as the English Navy, or against a navy of the third 
order, as the German Navy. The cruiser is to the ironclad 
what cavalry is to infantry. It is for it to guard the safety 
of the main body. It must protect it against surprise by the 
enemy, must clear its route, and seek traces of the opponents, 





Its mission is to explore the horizon in every direction, before, 
behind, and in flank, for the enemy may spring up from every 
point in the compass, if the ship that leaves port is cut off from 
its line of communication, It is for this reason in the constitu- 
tion of modern fleets that the cruiser is of such importance, for 
without it the main body is exposed to all dangers; it is also 
for this reason that, in dismissing even theoretically the 
hypothesis of a war depending on speed, it is not possible to get 
on without ships of this type. A navy that commits the 
mistake of forgetting these lasting principles must be utterly 
impotent, just as an army without cavalry is certain to be 
destroyed. This said, it is to be hoped that Sir Charles Dilke 
and our neighbours beyond the Channel will comprehend that 
we shall not depart in any degree from the line of conduct that 
we follow; indeed, I must add that for my part I consider our 
store of cruisers insufficient.” 

“ Proportionally we have too many torpedo catchers, that is to 
say, light ships with very limited scope; and we are in want of 
strong cruisers of good speed. An eighteen-knot strong ship, 
with wide range of action, is worth more than one of twenty 
knots lightly constructed, and therefore much exposed to 
damages. This is a gap to be filled up, for every sailor knows 
that we have much to do to replace all the series of wooden 
ships on our list by good steel-clad ships, suitably protected, and 
answering to the desiderata of the present time. In my opinion 
we ought to consider more seriously this portion of our naval 
matériel, whose precarious condition demands national attention, 
From whatever point of view it is regarded, whether a war 
depending on speed, the protection of our commerce and 
colonies, or a struggle between squadrons, is considered, the 
uumber of real cruisers in our new fleet is, 1 repeat it, in- 
sufficient.” 

With regard to the opinions above expressed, we may remind 
our readers that in our number of April 27th we pointed out 
that the French habit is to start a large number of ships 
together, and to take a comparatively long time to complete 
them. After the commencement of such vessels the appearance 
of enormous increase is naturally presented. The intention of 
our Admiralty is to build a few each year, and finish them ina 
year or two, This is sound policy if carried out, but danger- 
ously likely to fall through, we fear, This at all events explains 
how easy it is to take very opposite views of the situation. 

Our own view of the case is that matters are not so bad as 
represented by Sir C. Dilke; but at the same time we ought 
never to contemplate their approaching such a condition; 
and we go heartily with Sir Charles Dilke in urging energetic 
steps to protect our commerce before we are taken by surprise. 








OVER-PRODUCTION OF PIG IRON, 





Apropos to the enormous stock of pig iron now accumulated 
at Glasgow aud Middlesbrough, a great deal has been written 
lately, chiefly on the Continent, about the over-production of pig 
iron in the world, Though the following figures only pretend to 
be approximations, they are still pretty nearly correct, and may 
help to throw some little light on the subject and cause us con- 
solation. In the year 1882 there was a length of railroad in the 
world of 423,300 kilos., which had absorbed 6,266,000 tons of 
pig iron, equal tol5 tons per kilo. perannum,. But assuming that 
this should be too high an estimate, and only 13t. be taken, with 
an increase of railway between 1882 and 1886 of 89,200 kilos. , 
this would represent an augmentation of 1,150,000 t., and conse- 
quently 7,416,000 t. would have been consumed in the railways. 
Now it is known that, roundly, a third of the pig iron produced 
is consumed in railway construction, and consequently the pro- 
duction of the world might have been in 1886 22,248,000 tons, 
but it was in reality only 19,818,000tons. In 1887 the railroads re- 
quired roundly 250,000 tons more ; the world’s produce, therefore, 
might have been 22,498,000 tons, whereas it was only 21,832,000, 
666,000 tons short of it. The calculation is based on data 
gathered in former years, which may possibly not be to-day 
entirely applicable, but they are sufficiently near the truth to 
allay any over-production scare for the inoment ; besides, there is 
no good reason to doubt but that America will go on building 
railways as vigorously as before, when once the present dull 
wave has passed away, while other countries, producing no pig 
iron themselves, are also being opened up by new railways. 








THE TorrRENT Fitter.—In our description of this filter, it is 
mentioned that one occupying a space of 37ft. by 7‘5ft. filtered 
20,000 gallons of water per hour, or double that of a sand filter as 
used by the London water companies. Instead of double the rate 
of sand filters, this should have been about twenty-five times the 
rate, the rate of the London companies’ sand filters being from 1°33 
to 2°25 gallons per square foot of filter bed per hour, while the 
‘*Torrent,” it will be seen, filters about 70 per square foot of space 
occupied, 

JUNIOR ENGINEERING Society.—On Wednesday, 20th June, the 
members of this Society visited the Abbey Mills Pumping Station, 
through the kindness of Sir Joseph Bazalgette, C.B., engineer to the 
Metropolitan Board of Works. The party were first shown the 
open iron cages. These are provided for the wet ey of intercepting 
any substances contained in the sewage, delivered from the cour 
level sewer, which are likely to interfere with the proper action of 
the pump valves. The engine-house was next entered. Here were 
seen the eight expansive, condensing, rotative beam engines, each 
of 142-horse power. The cylinders are 4}ft. in diameter, and the 
stroke 9ft. The aggregate engine power of 1140 horses renders the 
pumps capable of lifting a maximum quantity of sewage and rain- 
fall of 15,000 cubic feet per minute a height of 36ft. Each engine 
is furnished with two boilers, which are &ft. diameter, 30ft. long, 
and have double furnaces, the annual consumption of coal being 
about 9700 tons. Each engine works two pumps, which are double- 
acting, and have a diameter of 3ft., with stroke of 4}ft. 


THE THEORY OF DIAMAGNETISM.—According to many physicists, 
Weber and Tyndall amongst others, diamagnetic bodies take, 
under the influence of magnets, a state of polarity opposite to that 
which is taken by iron under the same conditions, and this opinion 
has become classic in teaching. M. Blondlot, however, according 
to Cosmos, has demonstrated that in reality diamagnetic polarity 
does not exist at all; and that, following the opinion of Becquerel, 
all substances and tbe air itself are, in reality, paramagnetic, a 
diamagnetic substance being only a substance - magnetic than 
air. He recalls, in the first place, the experiments which led 
Tyndall to his conclusions, A bar of bismuth, placed on a coil, and 
submitted to the action of a powerful electro-magnet, takes 
contrary poles to those which a bar of iron takes under the same 
conditions. The experiments of M. Blondlot show that bismuth 
becomes magnetic in the same manner as iron, but the change in 
its polarity arises from the fact that the medium which surrounded 
it 1s more magnetic than itself, when the medium is air, He 
replaced the bar of bismuth by a tube filled with a weak solution 
of perchloride of iron in methylated spirits, This tube is magnetic, 
and becomes magnetic in the same manner as the bar of iron when 
it is in air, a medium less magnetic than itself. ut when it is 
plunged ina vessel containing a concentrated solution of perchloride 
of iron, a medium more magnetic than itself, it becomes magnetio 
like the bar of bismuth of Tyndall's experiment, 
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RAILWAY MATTERS. 


Tue Great Western Railway was opened forty-seven 
years ago yesterday, and the first railway in China will have been 
open twelve years to-morrow, 


Where are lights are placed over the centre of the 
streets, as is the case on some of the principal thoroughfares in the 
larger cities of the United States, overhead wires for conducting 
the electricity for working a tramway would make the wires very 
little more noticeable. ‘This would also afford the most economical 
means of working, but it would not be allowed in England. 


ACCELERATION seems to be the general thing now. The 
continental service of the Chatham and Dover Company is to-be 
done at a saving each way of about twenty minutes, on and from 
next Monday. This is in consequence of the opening of the new 
bridge over the Liane, at Boulogne, by which the Northern of 
France Company has reduced the distance between Calais and 
Paris. 

From London to Manchester is 184 miles by the Mid- 
land or London and North-Western, and 203 miles by the Great 
Northern. All the companies perform the journey—by the fastest 
trains—in 4} hours. Taking the three together, there are twenty- 
three down and twenty-three up trains doing the distance every 
day under five hours; averaging 4°33 minutes all round, or forty- 
two miles per hour including stoppages, 


Aw explanatory memorandum by the Under Secretary 
of State for India on the accounts and estimates for 1888-9 issued 
to members of Parliament states that, while the railways gave in 
India a return of more than 5} per cent. on their capital cost, the 
expense of paying in England the interest at rates fixed in gold was 
so heavy that the result of the railway revenue account is to impose 
a considerable charge on the Government. 


Iris reported that the Northern Pacific Railway Com- 
pany has already commenced active steps toward entering Mani- 
toba in the western part with a branch line railway. Surveyors 
have been at work for some time running a survey line from St. 
John, Dak. Three levels have been taken, all heading toward 
Buissevain. At poet a gang of men are at work putting in 
vrade stakes, and are within sixteen miles of the boundary. 


On Wednesday the new Tay Bridge was formally 
handed over to the North British Railway Company by Mr. Arrol 
in terms of his agreement, which provided that he should under- 
take all responsibility in connection with the structure for a year 
after it was opened for traffic. One hundred trains pass over the 
bridge daily, and the passengers booked at Dundee for stations 
south of the Tay number upwards of 168,000, exclusive of season 
ticket holders, 


Tuer express service to Scotland by the East Coast route 
will show some good running. Half an hour is to be saved in 
running between King’s Cross and Berwick, and the speed from 
London to Edinburgh, 896 miles, will be 49°6 miles per hour. This 
represents an increase of 2°6 per hour even over the respectable 
rate which the Great Northern day Scotch trains have always 
attained. The fastest section will be from York to Newcastle, 834 
miles in 97 minutes, 


Ir appears from a statement just issued that at the end 
of 1887 there were in India 14,068 miles of railway open, upon 
which there had been a capital expenditure of Rx.183,012,573. 
Nearly 20,000,000 passengers and over 20,000,000 tons of goods 
were carried during the year. The revenue for the ensuing year is 
estimated in tens of rupees at 80,010,500, and the deficit at 698,000, 
including cost of special defence works. The deficit last year shown 
by the revised budget was Rx.3,016,700. 


Tue Bruxelles-Ixelles Steam Tramway, which has now 
been extended to Boitsford, making a length of nearly six miles, 
has lately received some new stock, made, like the old stock, 
including the locomotives, by La Métallurgique. The underframe 
is carried by two pairs of wheels placed near together, so as to run 
easily round the sharp curves. At one end is a saloon, and at the 
other a smoking compartment, upholstered in pigskin, while the 
space in the middle is open, affording standing room for about 
twenty passengers. This is regarded us a model type of steam 
tramway car, as protection is afforded against sparks and ashes 
from the engine, which seem never to be entirely arrested, and 
passengers can remain outside, or go under cover, according to the 
weather and inclination. 


EXPERIMENTS have recently been made on the Phila- 
delpbia and Reading Railroad to find the relative economy of 
Wootten and other locomotives. The engines selected for the test 
were what is known as a wagon-top boiler and narrow fire-box, and 
a Wootten boiler and fire-box. Each engine hauled 145 loaded 
coal cars from Palo Alto to Port Richmond, and 165 empty cars 
on the return trip. The ordinary engine consumed 26, Ib. 
of steamboat coal, costing 2°45 dols. per ton, in ager, § the 
round trip, and the Wootten engine consumed 32,700 Ib. of buck- 
wheat coal, costing 60 cents a ton, The actual cash difference in 
favour of the latter was 20°49 dols. Engine 915, also of the Wootten 
pattern, hauled a train from Cressona to Philadelphia eontaining 
2280 tons of coal. This, it is said, was the greatest single haul ever 
made on the Reading Railroad. 


On Friday, 22nd inst., a Local Government Board 
inquiry was held in the Town Hall, Birkenhead, by Mr. S. H. 
Terry, as to whether the Corporation should be empowered to 
borrow £6000, to carry out the repairs in Beckwith-street and the 
streets adjoining. The application was rendered necessary owing 
to the fact that the Mersey Railway Company were unable to fulfil 
their obligations and do the work. The estimates presented by the 
Corporation officials showed that the sum ee required was 
about £5800: this to include not only the reconstruction of the 
sewer, but repairs to gas and water mains in the affected districts, 
A local paper says that had not the Corporation closely watched 
their interests there would have been no saving clause in the 
Mersey Railway Act of 1884, which makes it incumbent on the 
company to pay for all the damage they can be proved to have 
done. As it is, the ratepayers will have to pay the interest on the 
sum about to be sunk in the Beckwith-street sewer. What they 
would have to pay if the Parliamentary Committee had not watched 
their interests very keenly remains yet to be seen. 


WE learn, says Indian Engineering, that the “powers 
that be” have ruled that no more C.E.’s. are to enter the consulting 
engineers’ branch of the P.W.D. It is averred that too many such 
have been appointed to it of late, and the initiative has been taken 
by the appointment of Lieutenant Shelly, R.E., Assistant Engineer 
lst grade, three years’ service, Military Works, to do duty in the 
office of the consulting engineer, Madras, This may go far to 
explain why the Government of Indiain the P.W.D. have now come 
to consider the grade of superintending engineer too high a status 
for a deputy consulting engineer. Butit will not account for the fact, 
or explain why Major Coaker should get the consulting engineer- 
ship of Madras when heis departmentally junior to Mr. MacGeorge. 
We notice that most consulting engineers are high up in the list as 
chief or superintending engineers, and the question arises how are 
their successors to be found if the deputies are junior officers? 
Under any circumstances, a minimum period of five years’ employ- 
ment on railway construction should bea sine gud non for admission 
into the consulting engineers’ branch, and it will bea great mistake 
if such qualifying service is ignored or neglected. The days have 
gone by when an Addiscombe or a Woolwich cadet could sit in 

 pomncad on a Sibley or pronounce on the work of a Bruce or a 
Le Measurier, 





NOTES AND MEMORANDA, 


Durine the first twelve weeks of the current quarter, 
the death-rate of London averaged 17°] per 1000, and was 2°9 below 
the mean rate in the corresponding periods of the ten years 
1878-87. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
155 per 1000 of their aggregate population, which is estimated at 
9,398,273 persons in the middle of this year. 


Herr KieMencieE has published in the Becbliter, No. 1, 
1888, an account of experiments from which he finds the specific 
inductive capacity of mica to be 6°64; Cohn and Arons give in Anz. 
der Physik, Ko, 1, 1888, that of distilled water, 76, ethy! alcohol 
26°5, amy] alcohol 15, and petroleum 2°04. 


One of the largest pine-trees ever grown in Sweden, 
Nature says, was felled recently in Lapland. ‘It measured over 
120ft. in height, and was 12-5ft. in diameter 2ft. from the ground.” 
If we take the average sectional area of this tree as only 30ft., and 
the height 100ft., the useful timber in this tree would be about 
3000 cubic feet or about 36,000 square feet of board lin. in 
thickness, 


In London 2534 births and 1190 deaths were registered 
last week, That is, 15 and7 per hour respectively, or 1 death every 
4m., and 1 birth every 85m. Allowing for increase of population, 
the births were 176, and the deaths 256 below the average numbers 
in the corresponding weeks of the last ten years. The annual 
death-rate per 1000 from all causes, which had been as low as 14°9 
and 14:2 in the preceding two weeks, was 14°5 last week, and lower 
than in any week—with the exception of the previous week—since 
September last. 


In determining sulphurous acid in many refuse waters, 
Raymann found that the iodine volumetric method gave 
considerably higher results than the estimation by weight, and he 
attributed the discrepancy to the action of organic substances 
present. Mr. J. Klaudi has investigated this matter by operating 
on sulphurous acid solutions containing known substances. He 
finds that fatty acids and sugar exercise no influence on the 
iodometric estimations, but benzoic and salicylic aldehydes, phenol, 
pyrocatechin, hydroquinone, resorcine, gallic acid, and tannin use 
up a large quantity of iodine solution. The Journal of the Society 
of Chemical Industry says the reaction involved is certainly one of 
oxidation, giving rise in some cases to colour changes. As many 
refuse waters, ¢.g., from cellulose factories, are likely to contain 
various phenols and aromatic hydroxy acids and aldehydes, the 
estimation of sulphurous acid by iodometry cannot be relied on, 
and the estimation by weight—oxidation with bromine and precipi- 
tation as barium sulphate—should be adopted. 


Proressor F. Watpo contributed an_ interesting 
article to the American Meteorological Journal for April, on the 
instruments for making observations of the araount and direction 
of the wind. Special attention is given to Dr. Robinson’s anemo- 
meter, as the instrument almost universally adopted, and so called 
from his investigation of its principle, published in 1850. Its 
invention is attributed to Edgeworth, who first used it as a scientific 
instrument; but a similar apparatus, made of wood, with oval cups, 
is described in the Mongolische Vilker, 1770. Dr. Robinson found 
that the velocity of the cups must be multiplied by the factor 3 in 
order to get the true wind velocity, and this value was generally 
adopted. Mr. Stow and Professor Stokes in this country, and Dr, 
Dohrandat in Russia first questioned the accuracy of this value, and 
recent careful experiments by Mr. Dines, just communicated to 
the Royal Meteorological Society, shows that the factor for 
anemometers of this class must be reduced to about 2°15. And 
further, it has been found that the formula for conversion of velo- 
city to pressure (P =*005 V2) adopted by Smeaton (Phil. Trans. 
1763), and repeated subsequently in text-books, requires amend- 
ment, so that the pressures deduced from velocity anemometers 
have been greatly exaggerated. Other formule are, however, 
now used by English engineers. 


Tue Comptes Rendus of the French Academy of Sciences 
for May 14th publishes some interesting remarks of the vital 
statistics of Germany, by M. Ch. Grad, author of a work on the 
power and resources of the German people. The population of the 
empire increased from 40,816,000 in 1870 to 46,855,000 in 1885— 
that is, an increase of over 6,000,000 in fifteen years, or at the rate 
of 1 per cent. per annum. Compared with this the increase in 
France has been extremely slow, less than 5,000,000 for the period 
of fifty years between 1831 and 1881—32,560,000 and 37,321,000 
respectively—or at the rate of only 0°3 per cent. per annum, with 
a constant tendency to diminish. During the last fifteen years 
the excess of births over deaths has been seven times greater in 
Germany than in France. The contrast becomes greater when it 
is added that, while few Frenchmen emigrate, as many as 
4,000,000 Germans have removed to the United States since 1820. 
In 1880 the population of the empire included 2,860,000 of Polish 
speech, 300,00 of French, 150,000 of Danish, 150,000 of Lettish, 
137,000 of Wendish, and 34,000 of Checkish or Bohemian. But, 
on the other hand, there are at present in Europe over 60,000,000 
of Germanic speech, if the 8,000,000 Dutch and Flemish-speaking 
inhabitants of the Low Countries be included. Altogether, Nature 
says, the Teutonic nationality has doubled in Europe since 1840. 
But the increase has been almost entirely in the urban population, 
which advanced from 14,790,000 in 1871 to 18,720,000 in 1880, 
while that of the rural districts remained almost stationary— 
26,219,000 and 26,513,000 respectively. For the whole empire the 
density of the population is about 86 per square kilometre, as com- 
pared with 72 in France. 

At a meeting of the Berlin Academy Professor von 
Bezold recently read a paper on “The Thermodynamics of the 
Atmosphere.” Recent meteorology has derived very considerable 
benefit from the application of thermodynamics to events taking 
place in the atmosphere; but up to the present time all the 
researches had only dealt with adiabatic and reversible processes. 
As a matter of fact, these processes are neither adiabatic nor 
reversible, since, when the air is cooled, its aqueous vapour is con- 
densed, and the water thus formed falls as either rain, hail, or 
snow. If both these facts are taken into account, the calculations 
involved thereby become so complicated that Prof. von Bezold was 
only enabled to proceed to the application of thermodynamics to 
the processes which really take place in the atmosphere by employ- 
ing an artifice; the latter consisted of the graphic method intro- 
duced by Clapeyron with such marked as a techni 
method. For this purpose the consideration starts with the 
assumption that the air is dry, in which case the equation for its 
condition is given in terms of its volume, pressure, and tempera- 
ture, and can be represented by plane co-ordinates. The variable 
amount of aqueous vapour in the air is then treated as a further 
variable in the third co-ordinate, in such a way that for any given 
amount of aqueous vapour in the air a new co-ordinate representing 
the change in condition of the air is obtained. When, on ccoling, 
a portion of this aqueous vapour is condensed, the curve repre- 
senting the change of condition passes over from ene plane to the 
other, pursuing its further course in the latter plane. In this way 
it becomes possible, as the speaker fully showed, to treat non- 
reversible and pseudo-adiabatic processes theoretically, according 
to the laws of thermodynamics. It can, Nature reporting the 
author, says, thus be shown in the case of the Fihn and of cyclones, 
as well as of anti-cyclunes, which are not reversible but reversed 
processes, that the theoretical considerations lead to results which 
are found to be confirmed by experience. Thus, according to 
theory, in an anti-cyclone occurring in winter, there should be a 
rise of temperature at some height above the earth, a fact which is 
now observed at all meteorological stations at high altitudes, 








MISCELLANEA. 


Mr, StepueN HuMBLte informs us he is the sole licensee 
for the Capell Fan. 


Mr. JAMEs Boyp, late of the United Asbestos Company, 
has become managing partner of the British Asbestos Company, 
Duke-street, E.C. 


It will be to the advantage of the exhibitors at the 
forthcoming Royal Agricultural Show that the London and North- 
Western Railway Company has recently erected a new goods station 
at Nottingham, which will be opened for traffic next week. 


THE Queensland Government has decided to carry the 
rabbit fence east from the present junction on the border with the 
New South Wales fence to Mungindi, a distance of forty-six miles. 
Mr. Donaldson, superintendent on the border, has been instructed to 
enter into contracts for its erection, and steps are being taken to 
procure the necessary wire netting. 


A patent stern well hopper dredger, of 500 tons 
capacity, is to be constructed by Messrs. Simons and Co., Renfrew, 
for the Natal Harbour Board, in connection with the dredging 
operations at the port of Durban, for whick work it will be specially 
designed. It is to be fitted with the builders’ traversing bucket 
ladder, adapted to work through an opening at the stern. 


Ir is reported the prolonged dry weather at Black- 
burn is seriously affecting the water supply of some of the mills 
in the town. The river Blakewater for the first time for many 
years is completely dried up, and many of the lodges in connection 
with the cotton mills are rapidly approaching a similar condition. 
The Corporation have, however, been enabled to supply a number 
of mills with water from the town-supplying reservoirs. 


Arter protracted negotiations and delay, the New 
South Wales and Victorian Governments have at length agreed to 
— with the erection of the bridge over the Murray at 

arrawonga and Mulwala, ‘The bridge will be 375ft. long, and is 
estimated to cost £9087. The Victorian authorities have approved 
of the amended plans by New South Wales. The bridge is to be 
an iron one, and tenders for its construction were to be called for 
forthwith. 


Messrs. W. Buryert and Co., of Millwall, writing to us 
on the zine creosote process mentioned in our impression of June 8th 
as having been advocated in a paper read before the Western 
Society of Engineers of Chicago by Mr. J. P. Card, state the 
process is not new to them, as when expense is not a first object, 
they occasionally have to prepare wood by this process; only 
instead of first putting in the oil, and the zinc solution afterwards, 
they first place in the chloride by hydraulic pressure, and after- 
wards treat the timber with creosote oil. 


Tue Great Eastern has entered upon another phase of 
its history. The owners, Messrs. Henry Ball and Sons, of Liver- 
pool, have arranged with the Naval Construction and Armaments 
Company, provided Captain Barnett, R.N., harbour master of 
Barrow, could arrange for the entrance of the Great Eastern into 
Ramsden Dock at that port on the top of spring tides, that the 
work of breaking up this vessel or in altering her in some way will 
be undertaken at Barrow. It is suggested that after the ship is 
dismantled she should be fitted up with new machinery, with a 
view to her a in the cattle trade. It is also believed 
the vessel could be profitably employed in the bulk petroleum trade. 


At the last meeting of the Royal Meteorological 
Society, Mr. C. Harding read a paper on ‘The Cold Period 
from September, 1887, to May, 1888.” The mean temperature, 
he said, for each of the nine months was below the average, 
whilst in the case of October there has been no corresponding 
month as cold during the last half-century, and only three colder 
Aprils. In London the mean temperature for the period was only 
42-4 deg., and there has been no similarly low mean for the corre- 
sponding period since 1854-5, which will be remembered as the 
time of the Crimean war, and only three equally cold periods during 
the last fifty years. The temperature of the soil at Greenwich at 
5ft. below the surface was below the average in each month from 
October to April; in October and April the temperature at this 
depth was the coldest on record, observations being available for 
the last forty-two years, and in November it was the coldest for 
thirty-seven years, 


A GREAT deal of money is being spent in the manage- 
ment of some of the American rivers. The message of the Governor 
of Louisiana says that the State has, in the past two years, awarded 
118 contracts for levee work involving the construction of 69 miles 
of new levee, and the raising of 494 miles of old. The total amount 
of earthwork was 3,372,828 cubic yards, and at the average price, 
183 cents per cubic yard, the total cost is a little more than 
600,000 dols. The aggregate work done by the State and the 
various local levee boards is 90 miles of new levee, and 763 miles of 
old levee raised and enlarged, the total earthwork being 5,684,126 
cubic yards, and.the cost about 1,163,000 dols. In addition to this 
the Mississippi River Commission, in consideration of work done by 
the State of Louisiana in Arkansas, enlarged 20 miles of old levee 
and constructed 17 miles of new, the earthwork amounting to 
1,500,000 cubic yards, and the cost being 320,000 dols. This work 
should give, before the next high-water season, a continuous line 
of levees from the highlands south of the Arkansas River to the 
upper limits of Louisiana. 


TueE newspaper, The Diario de Barcelona, of 19th inst., 
says:—‘‘ The magic fountain which attracts great attention in the 
Universal Exhibition, was seen for the first time in the Health Exhi- 
bition, South Kensington, London, in 1884. In the Inventions 
Exhibition in 1885, and in the Colonial of 1886, it appeared in much 
greater perfection than before, and was reproduced in Liverpool 
and at Staten Island, New York, in 1886, as also at the Glasgow 
Exhibition of the present year. The fountain of this city, however, 
considerably excels all the others. The motive power which is 
employed when all the jets of water and projectors of the electric 
light are at work, is not under 300-H.P. The constructors of the 
fountain are the Anglo-American Brush Light Corporation, repre- 
sented in Barcelona by Don José 8S. Noble, and the work has been 
under the management of Mr. William Bates, acting on behalf of 
the above-named firm. We must mention that the fountain was 
completed in a very short space of time considering the great diffi- 
culties which had to be encountered in the course of erection. 
Mr. Raworth, the chief engineer of this English firm, has come out 
expressly to Barcelona for the official opening ceremony.” 


Tue fifth report of the Comptroller-General of Patents, 
Designs, and Trade-marks for the year 1887 has been pub- 
lished as a parliamentary paper. The total number of applica- 
tions for patents in 1887 was 18,051, for designs 26,043, and for 
trade-marks 10,586. These numbers are considerably in advance 
of the average of the three previous years. It appears from a 
table given that the proportion vf applications made by persons 
resident in the United Kingdom was 76 per cent.—a total which 
varies but slightly from the average. Of the applications made 
during the year 53 per cent. were proceeded with. There were 
twenty-six applications made under the provisions of the Inter- 
national Convention, which was joined during the year by the 
Government of the United States. With regard to trade-marks, 
4916 marks were advertised and 4740 were registered. The total 
receipts for the year amounted to £124,279, of which £105,599 was 
for patent fees, £4855 for designs, and £8463 for trade-marks, 
while £5360 was received from the sale of publications. The chief 
items of expenditure were £47,110 for salaries, £2304 for pensions, 
£3050 for stationery, and £22,300 for printing specifications, litho- 
graphing, drawings, and other such expenses, A balance of 
S42 702 was left at the end of the year, 
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WOODCOCK’S MULTIPLE PUNCHING 
FORGING PRESS. 

THE large press illustrated by the accompanying engravings 
is one recently constructed under Woodcock’s patent for the 
Lancaster Wagon Company, Lancaster. It is capable of taking 
in plates of 12ft. in length by 4ft. wide, and punching at one 
stroke of the rams the whole of the holes required in such 
plates. As made by the Lancaster Wagon Company, it con- 
sists of three distinct presses, arranged so that they can be 
worked either separately, in couples, or altogether. As shown 
in the engraving, which is from a photograph, two of the presses 
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are coupled, and the third is working independently. When | 
used for forging, each of the presses can be used independently. | 
The peculiar features of the presses made under the invention 
are:—That the punches and dies are regulated as to relative | 
position for any required pattern by a very simple arrangement | 
of three pattern plates, which may be made of cast iron. The 
holes for the dies and punches in these plates being of the same 
diameter, they can be drilled through the three pattern plates | 
at one operation. This may be readily gathered from the detail 
engraving annexed, which shows the moving press bed, the die | 
plate, and the punch-carrying plate. This arrangement of | 
plates and punches can be used with any pressure, and wherever 
repetition work requiring large quantities of punching has to be | 
done, all plates and bars punched by the machine are perfectly 
interchangeable, and the system makes templates unnecessary, 
and avoids the cost of marking, the pattern plates being the | 
templates. Guide stops are arranged in the pattern plates, so 
that the plate or bar to be operated upon cannot be wrongly | 
placed in the press. The economy in the work done by this 
system of punching, when done on the large scale, is so great | 
that the first cost of the press is rapidly repaid. The press and 
pattern plates are being introduced by Mr. A. E. Gwyn, of | 
Ducksfoot-lane, E.C, 


| usually moves through such small spaces. 


LANCASTE 


= 


S\\\\i\e 


i 


THE ROYAL INSTITUTION 
MEASURING EARTHQUAKES. 

On the first of this month Professor J. A. Ewing delivered a 
Friday evening lecture at the Royal Institution upon ‘ Earth- 
quakes and How to Measure Them.’’ Mr. William Crookes 
presided. 

The lecturer said that the students of earthquakes want to 
know how the ground moves, and in what direction, and what 
he had to say upon the subject referred to what has been done 
of late years in Japan, where earthquakes are frequent; in fact, 
in Tokio they get an earthquake nearly once a week, so that the 
chair of seismography in the University there is known as “ the 
rocking chair.” 

One of the earliest attempts to learn something about earth- 
quakes consisted in setting upon end a number of broad and 
narrow cylinders, something like ninepins; the idea was that 





| when some of these were overthrown they would give some idea 
| of the violence and direction of the shock. This plan was founded 


upon the mistake of supposing that an earthquake consisted of 
one shock instead of a series of tremors. It did not answer, for it 
was soon found that the columns fell in a most eccentric man- 
ner. Of actual instruments to measure earthquakes, Dr. 
Verbeck in 1876 invented one of the first, the — of which 
may be explained by the aid of Fig. 1, in which F F are two of 
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four balls upon the table R R, and supporting the wieght A B, 


which weight carries the pencil E K, and the point of the pencil 
touches a sheet of paper upon the table. This instrument was 
tried for some time in Japan, but it was found that there was 
too much friction between the block, balls, and table; another 
cause of failure was due to the circumstance that an earthquake 


dulum was tried as an instrument, but found to be open to 
serious objection, for if the support move rapidly in comparison 
with the pendulum the latter will remain almost at rest, and if 
its period of vibration should be the same as that of the 
pendulum, it will give the latter a great swing. An earth- 





The common pen- | 


quake consists usually of many hundreds of irregular motions, | 


which in the end set the pendulum swinging in a large are. 
The stability of the pendulum can, however, be reduced by 
lengthening it, so one was tried about 20ft. long; it gave fairly 
satisfactory results, but required a special building for its 
suspension. 


The horizontal pendulum seismograph, the principle of which | 


may be explained by Fig. 2, has been compared to a gate swing- 


little friction as possible. The leaden weight A at the end of 
the pointed bar A E is supported by the upright BE and the 
string BA. A “gate” of this kind will only act in obedience t» 
motions at right angles to itself, so two of them, placed at right | 
angles to each other, have to be used. They have been employed 
in Japan, and made to write their record upon a horizontal plate 


| ing upon its vertical hinges, with the hinges made to give as | 
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of smoked glass, Fig. 3; this machine measures the horizonta 
motion of the ground. The earthquake motion is not in a 
straight line, but in curves, so sometimes one “ gate” does the 
recording and sometimes the other ; for instance, an earthquake 
nearly always begins with small tremors, as at A ; some larger 
ones follow ; then when the motion changes, the recording is 
done at B by the other horizontal pendulum. This apparatus 
takes no account of vertical motions. 


Fig. 2 Fig. 3 











The speaker exhibited an electric seismoscope, made some- 
what upon the above principle. It was furnished with two 
clocks, one of which started the apparatus when the shakings 
began, and registered the time. It likewise acted as a check 
upon the accuracy of the driving clock. The two clocks were 
simultaneously started by electricity. 

An earthquake always begins with small vibrations, and of 

those which follow none stand out re- 
<i markably abruptly from the rest. The 


A 


- - motion is scarcely a “ shock ” at all, buta 

8 c o oe . ” . = ‘ 
wobbling” of the ground in every con 

& ! v ceivable direction. A movement of the 

| earth of 1jin. is the largest yet recorded 


by the instruments in Japan. Usually 
the motions are but a small fraction of 
| a millimetre. 

The duplex pendulum seismograph is 
| an instrument the principle of which 
may be explained by the aid of Fig. 4, 
| in which the weight E is supported by 
three wires B C D hanging from the 
ey block A; the weight N of an inverted 
pendulum rests upon the support W by 
means of the steel bar P. The two 
weights are loosely held together by a 
kind of ball-and-socket arrangement at 
lt. At F the rod H is supported by two 
axes at right angles to each other, held 
by a bar at K; this leaves the rod H free 
to move in any direction ; its indicator V 
P is hinged to it at H, and the point of 
the indicator works upon the smoked 








eas glass M. He had recently used this in- 
> Ww - strument to measure the shaking of the 
———— new Tay Bridge in the middle of its 
Fig. 6 longest span, and the maximum vibration 


while a train was passing over it was 
less than jin.; the seismograph gave indications when a 
train began its course upon the bridge, at a distance of 14 mile 
from the instrument. Different well made seismographs agree 
excellently in their indications, Seismometrical indications of 
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vertical motions can be obtained by means of a spiral spring 
weighted at the lower end. 





PHOSPHORESCENCE AND OZONE. 


At the closing Friday evening lecture of the Royal Institution 
session, under the presidency of Sir Frederick Bramwell, Pro- 
fessor Dewar made public for the first time some discoveries he 
has made in relation to chemical phenomena in vacuum tubes. 

Professor Dewar said that in spectroscopic observations the 
experimenter is often much puzzled by the phenomena presented 
in high vacua, and that the perplexity is largely due to the fact 
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| seconds after the discharge had passed ; then he heated one of 
| the bulbs, and on passing the discharge orce more, that bulb 
| alone remained dark. Becquerel and others investigated these 
| phenomena ; some of the inquirers came to the conclusion that 
| they were produced only by oxygen compounds ; others thought 
| them to be due to some drying agent used in the construction 
| of the bulbs. 

The lecturer then spoke of ozone, saying that it isa very 
| unstable body, which cannot be kept unless produced at a low 
| temperature; its boiling point is about—100 deg. C., and it is a 

blue liquid; at low temperatures it exhibits high absorbent 
powers in the luminous part of the spectrum; at low 
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that we are unacquainted with the chemical changes which take 
place under such conditions; so special apparatus has been 
devised for the purpose of attempting to solve some of the 
questions. He continued, that friction, heat, light, and elec- 
tricity will stimulate certain bodies, and cause them to become 
phosphorescent, and that the cooling of the body may prevent 
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Fig. 7—-PHOSPHORESCENT GASES APPARATUS. 









temperatures, also, substances may be dissolved in it, with 
| which it explodes at high temperatures; bisulphide of 
carbon is one of these substances. At low tempera- 
tures phosphorus does not combine with liquid oxygen, 
neither does sodium nor potassium. Smell is one of the 
most delicate tests of the presence of ozone, but inapplicable in 
the instance of the contents 
of a vacuum tube; the in- 
vestigator has then to resort 
to chemical means and to 
the study of the absorption 
spectra. In making ozone 
from oxygen low pressures 
and the presence of moisture 
favour the action, and that 
low pressure should favour 
chemical changes is contrary 
to what might have been 
expected. When he planned 
his experiments he wanted 
an air pump which would 
keep up a good vacuum all 
the time that a trace of air 
was passing through the 
vessels, and the old air pump 
of the Royal Institution, 
although a good one in 
another sense, was not good 
enough for this purpose. 
Accordingly, Mr. Anderson, 
of the firm of Messrs. Eas- 
ton and Anderson, engineers, 
advised by Sir Frederick 
Bramwell, devised a pump 
for the purpose, which acts 
so efficiently that one is now 
used at Cambridge for di- 
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the stimulus; he illustrated this by cooling the centre of a | minishing air pressure wherever required throughout the build- 
plate which had been coated with sulphide of calcium ; light ing, and Mr. Anderson has presented oue to the Royal Institu- 
then made it phosphorescent everywhere but in the place it had | tion. This pump is represented in Figs. 5 and 6; its piston- 
been cooled. Heat increases the luminosity at first, but the | rod and valves are very small as compared with the size of the 
luminosity afterwards dies out more quickly than where the | pump, to give less chance of leakage, and the valves are 
plate has not been heated. | automatic. It is surrounded by a water-jacket to keep every- 

Geissler was the first to discover that phosphorescence is some- | thing cool, which is a great point. It is worked at from 
times set up in residual gases in vacuum tubes. Professor Dewar | 150 to 200 revolutions per minute, and exhausts into the 
illustrated this by sending a discharge through a series of vacuum | vacuum of the old pump of the Institution, instead of into 
bulbs, and the traces of gas remained luminous for about five the outer air, The two pumps are driven by a Crossley’s 





gasengine. The piston of the new pump fits absolutely tight. 
By means of the pump dynamic effects can be obtained in 
vacuum tubes with the electric discharge going on all the time. 

The more essential part of the apparatus used by Professor 
Dewar is represented in Fig. 7. Common air is first dried and 
purified by passing through one vessel containing calcium 
chloride, and another containing caustic potash; the latter 
absorbs the carbonic acid. The air is next filtered by passage 
through a U-tube filled with cotton wool, after which it enters 
through a carefully-adjusted small tap, the two-bulbed vacuum 
tube represented in the cut. The narrow channel between the 
bulbs is necessary ; the glow is concentrated thereby, and heat 
seems to have sumething to do with the effects obtained. It 
makes no difference whether platinum, charcoal, or aluminium 
poles be used inside the vacuum tube. The lower part of the 
tube opens into a tall glass vessel, connected below with the 
exhaust pump and a mercurial pressure gauge. 

When the current of highly attenuated air blows downwards 
through the vacuum tube, a luminous glow resembling to the 
eye the tail of a comet appears in the large glass vessel below, 
while the electrical discharge is passing in the tube above. 
This phosphorescent glow is “ connected with a condition con- 
nected in some way with ozone,” and it occurs only with oxygen 
compounds ; impure air is fata] to success in the experiments, 
the glow being very sensitive to traces of organic matter, 
especially to the vapour cf essential oils and substances which 
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Fig. 8—-OZONE 


APPARATUS. 


have a smell. Hydrogen extinguishes the light; pure oxygen 
increases it, and makes the glow shorter, with a tendency to 
break up at the lower end; carbonic acid gives a glow not so 
bright as air, and ozone is produced in the decomposition of the 
carbonic acid. Nitrous acid gives a very bright brush. 
The phosphorescence disappears at once when 4 pocket 
handkerchief containing any odoriferous matter is brought 
near the air inlet, and afterwards much time is lost in 
getting the apparatus to work as before. It is no easy 
matter to get the brushes back again; this was first 
found out accidentally—for days and weeks they had been 
puzzled in the laboratory to understand why one tube worked 
better than another. Bisulphide of carbon is an organic body, 
and is the only one so far discovered which allows the glow to 
be obtained in its presence. That these downward luminous 
brushes contain ozone is proved by means of the iodide of 
potassium and starch test papers, which darken in the brushes, 
but are not acted upon when placed alongside them near the 
inner sides of the lower glass vessel. 

It is usually supposed that ozone is destroyed by heat, and 
can only be produced at a low temperature, yet in these vacuum 
tubes it is produced at a white heat. Professor Dewar here 
exhibited the piece of apparatus represented in Fig. 8, which 
figure isa copy of one of his wall diagrams exhibited at the 
lecture. The apparatus consists of a glass tube bent at its 
lower end, and passing up the centre of a tube of platinum : 
a little hole in the latter is just above the top orifice 
of the glass tube. The upper part of the apparatus is 
covered with an outer tube of platinum, which at the 
top very nearly touches the inner one. In action & 
current of water flows up the inside of the inner platinum 
tube, then passes down the central glass tube, but not enough 
water is supplied to fill the glass tube; consequently it sucks in 
and carries down air, which it draws through the little hole ir 
the top of the inner platinum tube. The outer tube is thea 
raised at the top to nearly the melting point of platinum, by 
means of an oxyhydrogen flame, and the air beneath raised to this 
temperature is suddenly cooled by the water current, and 
carried down to a collecting vessel for examination. When 
examined, it is found to contain ozone; hence ozone has two 
centres of stability, and one of them is at about the melting 
point of platinum. In this experiment ozone is formed by heat 
at the normal pressure of the atmosphere. 

The lecturer closed by expressing his appreciation of the service 
rendered in his researches by his two assistants, Mr. Lennox 
and Mr, Heath. 








RIvER WITHAM.—On the 23rd inst. a new outlet was opened at 
Hobhole Sluice on the Witham Outfall. The new outlet has a 
clear waterway of 15ft., and the sill is 3ft. lower than the sills of 
Hobhole Sluice. This enlarged and lower outlet for the flood 
waters will materially improve the natural drainage of a large area 
of fen land, and will extend to it the full benefit of the great 
depression acquired in the low water level by the new Witham 
Outfall Channel to Clayhole in the estuary of the Wash. The work 
was carried out from the designs of Mr. J. Evelyn’ Williams, 
M.1.C.E., by Mr. Samuel Sherwin, contractor, of Boston, 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


United States: Trade of Texas in 1887.—The commercial pro- 
gress of the city—Galveston—has been during the past year 
highly satisfactory. New enterprises have been established, 
and old ones duplicated and extended. A solid breakwater, con- 
sisting of heavy stone blocks quarried in the interior of the 
State and transported to Galveston by railway, is being con- 
structed ; this it is calculated will insure permanent deep water 
on the bar, the depth on which does not average more than 14ft. 
Slips for docking and hauling up vessels not exceeding 
1500 tons are nearly completed ; extensive terminal tracks have 
been constructed, new /erées made, and the wharves extended. 
An immigration movement to invite people to settle in Texas 
is now going on in the country itself, and will in all probability 
be promoted during the year in England and Europe generally. 
One of the greatest disadvantages to an emigrant to Texas or 
any of the Southern and Western States is the protective 
tariff. The cost of living in the towns, especially in the Southern 
States, is very high, everything being double or triple the price 
it is in Europe. So far from the tariff being advantageous to 
the working classes in raising wages, it causes terrible misery 
and is their greatest enemy. The tariff being intensely pro- 
tective against foreign imports, fosters manufacturing monopo- 
lies, which by combination raise prices of necessaries to three 
times what they would be if only ordinary European duties of 
eight or ten per cent. for revenue purposes were levied. The 
working man soas to iive has to demand about three times as 
much wages as he would get in Europe ; and, as the combina- 
tions—cornerings—tend to continually heighten the quotations 
for necessaries, the working mau has to strike for higher and 
higher wages. One of the most efficient monopolist combina- 
tion systems is to close their foundries, manufactories and 
mines, in order to keep up prices; therefore these strikes do 
not injure their interests, and it is said that they have been 
known to organise these strikes as an excuse for “shutting 
down” and raising prices. Through the high rate of wages, 
well-to-do people refrain from making improvements. Ac- 
countants, lawyers, wealthy householders, &c., do their own 
carpentering, glazing, painting, roof-mending, and such other 
like jobs, because it costs too much to employ a craftsman. 

Algeria: Trade in 1887.—The imports of coal, including 
patent fuel, increased by 16,614 tons, or 144 per cent., over 1886. 
Great pressure has been brought to bear upon the railway com- 
panies here to compel them to use patent fuel of French manu- 
facture, and in 1886 the quantity imported from England con- 
sequently declined, and stocks ran short while the experiment 
was being tried. After a short trial it was found that French 
fuel cost 20 per cent. more than English, and the railways have 
reverted to the former. The consumption of English patent 
fuel in Algeria exceeds 20,000 tons a year, and the amount of 
coal taken by English vessels in Algiers is about similar. 
Algiers is becoming an important coaling station for vessels 
engaged in the Eastern trade, its geographical position being 
very favourable, half way between the United Kingdom and the 
Black Sea, Levant ports, Suez Canal, &c., and therefore more 
convenient than either Gibraltar or Malta. Vessels with small 
bunker accommodation need only call at one Mediterranean 
port. Coal is no higher, and facilities are equal to those at 
Malta and superior to those at Gibraltar. A few years ago 
Cardiff coal cost from 348. to 37s. a ton, and it took twenty-four 
hours to put on board 50 tons. Now the same coal costs 19s. 
a ton, and can be put on board at the rate of 50 tons per hour. 
The advantages of Algiers as a place of call are greatly enhanced 
by the unusual facilities offered for the repair of vessels. There 
are two Government docks, one 426ft. long by 32ft. wide, and 
the other 278ft. by 25ft. These are freely placed at the service 
of vessels of all nations without charge, except for the actual 
expenses of emptying them, placing shores, &c. The cost of a 
vessel using the larger dock for a week would not exceed £24. 
No harbour dues are charged on vessels entering in distress, 
and machinery can be repaired at about 15 per cent. higher 
than the usual rates in the United Kingdom. 

Belgium : Trade of Antwerp.—The present state of English 
trade at this port, compared with what it was ten years 
back, chows an increase both in imports and exports. Imports 
from England have increased in coals, hardware, machinery ; 
and decreased in copper, iron—cast, old, ore; nickel. Exports 
to England have increased in coals, copper, wrought, hardware ; 
iron—cast, old, sheet ; machinery, nickel, wrought, zinc, manu- 
factured ; and decreased in arms, copper, nickel, lead, tin, and 
zinc, unmanufactured. 

China: Trade of Swatow in 1887.—The prospects of British 
shipping are brightening. The tonnage increased during the 
past year by 53,124 tons, and forms 82°3 per cent. of the whole. 
German shipping, 8 per cent. of the whole, decreased 14,337 
tons, or 19 per cent. Freights in China have improved, and 
while a year ago steamers could be chartered at rates leaving a 
bare margin of profit, it is now difficult to obtain vessels at 
considerably advanced rates. The metal trade of Swatow is of 
little importance. The principal items are bar and railroad 
iron, lead, and tin, the two last being used in the local manu- 
facture of pewter ware. There is a slight falling off in each 
item as compared with the previous two years. Iron remained 
stationary, but was 300 tons, or 23 per cent., less than in 1885. 
Lead varied but little, the amount being 150 tons. Tin 
decreased by 110 tons, or 223 per cent. There is a considerable 
increase in the principal articles under the head of sundries, 
which trade is almost exclusively in the hands of the Germans, 
though nearly everything is imported to the orders of Chinese 
dealers. 

France: Trade of Calais in 1887.—Nearly the whole of the 
imports here come from Great Britain. The total weight shows 
an increase over 1886, but is below that of 1885. The decrease 
in machinery still continues ; that in 1887 was 198 tons, or 163 
per cent.; but the decreased import of this article may be 
accounted for by the depressed state of the lace trade. Pig 
iron increased up.to 1883, when it reached 46.720 tons. Since 
then it has declined to 14,134 tons, or 303 per cent. Coal con- 
tinues to decrease and fell off by 6511 tons, or 74 per cent. 
The bulk of the exports are to Great Britain, and the total shows 
a slight decrease ; but the weight of machines sent to England— 
173 tons—is larger than for several years past. The works at this 
purt have made very substantial progress, and are so far ad- 
vanced that the mail steamers will be able to use the new tidal 
harbour early in 1889, The foundations of the new maritime 
station are being proceeded with; also are the works for 
the erection of the new central railway station; there is 
great activity everywhere; and if the works are carried on as 
encouragingly as they have been, in addition to the new tidal 
harbour the altered canal connections and flvating dock will be 
available for use next year. When these works are completed 
the accommodation for mails and passengers, as also for shipping 
in general, wiil be immensely improved, and the facilities for 
discharging and loading cargoes will be considerable ; and there 
is every reason to anticipate that the commercial importance of 





Calais will increase, as the port cannot fail to attract some of the 
trade of the North of France. 

France: Trade of Boulogne in 1887.—There is a little more 
transit business doing here, but. complaints as to slackness of 
trade are numerous. Pig iron has decreased from 8842 tons in 
1882 to 214 tons, and it looks as though the import of this 
article would soon cease altogether. Iron ore coming from 
Bilbao shows a recovery, but the quantity is still below that in 
1885. The import may increase, arrangements having been 
made with the railways to reduce their rate, in consequence of 
which the ore required at Isbergues will probably come to this 
port. The decrease in machinery has ceased, but the quantity 
is less than half what it was a few years ago. Machirery and 
all light iron goods used to come from England, but now it is 
the other way, many of these goods being made abroad and 
exported. There is a slight improvement in coal, which has 
been largely and steadily declining for years. In 1883 the 
import was 55 p.+ cent. greater than last year—119,866 tons. 
The falling off is partly attributable to the use of native coal. 
In iron production there has been a small decrease, and values 
continue to shrink. With the exception of the manufacture 
of agricultural implements, all industries connected with the 
working of iron leave much to be desired. The production of 
the ironworks of the Nord in 1886 and the, prices compared 
with other years was :— 


1886. 1885. 1882. 
Quantity Value per Value per Value per 

in tons, ton. ton. ton. 
£s. a és. d. «a & 

Bessemer stecl .. .. .. 68,9383 ..6 23 ..6 8 9 ..716 1 
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The quantity of zinc produced in 1886 at the works at d’Auby- 
le-Douai was 11,037 tons, a little more than usual. The 
average price was £14 6s. 5d. a ton, whereas the price in 1885 
was £15 3s, 4}d., and in 1881 £15 14s. 114d., an appreciable 
difference. Of the iron mines, only those of the Société de 
Montaire, in the Pas de Calais, were worked, and their production 
was small, The ore from Bilbao gives 35 per cent. of pig iron, 
and when dressed is worth 5s. 7}d.a ton. Coal raised in the 
Pas de Calais increased by 783,452 tons, or 12 per cent. The 
coal mines in the Department of the Nord have also increased 
their output. The average wages per day at the former mines 
were in 1885, above ground, 2s. 7d.; under ground, 3s. 2d.; in 
1886, above ground, 2s. 5d.; underground, 3s. 1d. In the 
latter mines the wages show an increase. There is a scheme 
under consideration for altering considerably the present 
harbour, as it is impossible to dredge close up to the stone quays 
without interfering with their foundations, and for other reasons 
it is proposed to widen the existing quays by about 23ft. On 
the west side there is a wooden landing stage 590ft. long and 
23ft. wide built out from the quay; from the end of this land- 
ing stage to the extremity of the harbour a new stone quay will 
be built and carried down 19ft. 7in. below the bottom of the 
present one. A similar quay will be constructed on the opposite 
or east side for the greater portion of the length of the existing 
quay, but 23ft. outside of it. The harbour at its extreme end 
will still have a width of 410ft., and the port would then be 
dredged inside so as to secure a uniform depth of 12ft. 34in. at 
low water of the spring tides. It is estimated that these 
improvements will cost £200,000, and it is expected that the 
Government will assist, though in the first instance the Chamber 
of Commerce will have to provide the money. The width of 
the harbour at the entrance between the piers is 236ft. at the 
mean level of high water neap tides, but as the foundations of 
the piers start inwards, the actual width of the channel is but 
164ft. Through dredging there is a channel with a depth out- 
side the harbour of 41ft. at mean high water spring tides, of 
34ft. Qin. at mean high water neap tides, and of 32ft. 2in. at 
lowest high water neap tides, and of 12ft. Yin. at low water 
spring tides. The depth oi the channel inside the piers is at 
all stages of the tide about 6ft. 7in. less than that of the channel 
outside. The depth on the sill of the floating dock is 29ft. 10in, 
at high water spring tides, and 23ft. 7in. at high water neap 
tides. The area of the dock is about 17 acres, with 1141 yards 
of quays, along the greater portion of which there are rails. 
The new South-Western Breakwater affords at all times con- 
siderable protection to the entrance of the harbour from the 
prevalent south-easterly winds, The current which ran strong 
in front of the piers has been thrown further out, but through 
the lowness and narrowness of the breakwater, and the insuffi- 
cient depth of water inside the harbour, is not a safe refuge for 
vessels. Pilotage at this port is compulsory, and unless ship- 
masters are well acquainted with the entrance they should not 
attempt to bring in their vessels without a pilot, and large sail- 
ing ships would do well to always employ a tug. Several 
large French steamers visit this port and take away 
cargoes of between 3000 and 4000 tons. The length of these 
vessels is about 390ft., and their draught 23ft. A large British 
sailing ship, with a cargo of 2000 tons of jute from Calcutta, 
entered the port in February last, and as more are likely to 
come, the foregoing particulars may be of interest to charterers, 
shipowners, and masters. The original estimated cost of 
the projected works for a deep sea harbour was £680,000. 
The whole of this has been spent on the breakwater, which is 
not finished, nor likely to be for some time. All idea of carry- 
ing out the rest of the works for a deep sea harbour—viz., a 
north-east breakwater, forming a prolongation of one of the 
existing piers, and a detached breakwater—seems to have been 
abandoned for the present. 

France: Trade of Dunkirk in 1887.—Commerce and trade 
have been in a fairly satisfactory state during the year. Imports 
showed a slight falling off, the first time for some years. The 
total tonnage entering Dunkirk slightly increased, while British 
—B51 per cent. of the whole—decreased by 50,829 tons, or 9? per 
cent., entirely in steamships, owing to smaller imports from 
India and the United States. Machinery from England and 
Belgium increased by 197 tons, or 74 per cent.; pig iron from 
England and Spain by 2069 tons, or 36 per cent.; zinc ore from 
Spain and Italy by 827 tons, or 34 per cent.; coal from England 
decreased by 13,120 tons, or 9 per cent.; iron ore from Spain, 
Greece,and Algeria, by 3047 tons, or 1} per cent.; lead from Spain, 
by 2088 tons, or 40 per cent. Exports increased slightly, both 
in 1885 and 1886; but in 1887 there was the very large increase 
of 51,066 tons, or 38 per cent., principally in coal, iron, and 
steel rails. Coal exported to England, Spain, Algeria, Russia 
increased by 11,113 tons, or 54 per cent. Iron and steel rails 
show the large increase of 15,866 tons, or 52°3 per cent., and 
were principally sent to Italy, Spain, Portugal, Brazil, United 
States, Algeria, and Tonkin. Large shipments of steel rails are 
being made for Italy, and it would appear that the French 
manufacturers are considerably increasing their trade. The new 
docks—Bassins Freycinet—in course of construction are divided 
into two distinct docks, which are subdivided into two divisions 
called Darses. The faulty quay wall in Darse No. 1 was removed 
last year, and the quay opened to receive goods, Though the 





works at the new dock have progressed faster than usual during 
the past year, it is impossible to say when they will be open 
for shipping. The two side walls of Darse No. 2, and the one 
end wall, are being entirely reconstructed in stone, and may be 
considered to be from three-fourths to four-fifths finished, 
Darse No, 3 has the quay wall nearly finished on one side, and 
are about four-fifths finished on the opposite side. Darse No, 
4: the excavation is not quite finished. Two dry docks have to 
be entirely rebuilt. The walls of one of them have been re- 
moved, and those of the other are being demolished, 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 





COMPULSORY REGISTRATION, 


Str,—Correspondents in the columns of THE ENGINEER have 
sufficiently proved the absurdity of the late proposals in Parlia- 
ment on the subject of compulsory registration, At the same 
time, the raising of the question may show us which way 
the wind is setting, and seems to indicate an increasing current 
of opinion that our engineers are not as efficient as they 
might be, and as the public expect them to be, and that 
unless we make an effort at self-improvement, we may be left 
behind in the forward march of the world. I would avoid the 
extreme views of either side in this question, and while I am con- 
servative enough to deprecate State interference in any profession 
where it is not absolutely necessary, I think the lately rejected 
Bill is a warning that we shall ultimately have to submit to such 
interference, unless we exert ourselves to keep abreast of the times, 
If such interference comes, it will probably be much more radical 
and sweeping than is desirable; throw the whole profession out of 
gear by discontinuity in the transition from one condition of things 
to another, and greatly injure many vested interests. Can we not 
ourselves march forward steadily without waiting to risk this dis- 
turbing kick from behind ! 

I am far from wishing to detract from the merits of that energy 
and perseverance in experiment which raised our fathers to pre- 
eminence in the engineering world; but it must be remembered 
that the world’s science was in their time far behind what it is 
to-day, and it is easy for any scientifically educated engineer now 
to point to the economic mistakes perpetrated in some of their 
greatest works, They had little or no science to help them, and 
did their best nobly with their resources, But we must do the 
best with ours ; experiment must advance with theory, and money 
should not be spent now-a-days in making expensive trials which 
a little scientitic knowledge would show to be pre-doomed to 
failure, or to be extravagantly costly in execution. 

In America, a junior engineer sent out on railway work to the 
remote provinces has been obliged to design every one of his own 
bridges, to work out every stress in the structure, and estimate his 
material strength, and to send up his drawings and estimates, with 
all data, on these particulars, to the head office for approval. A 
German who wishes to enter State service has not only to pass a 
very stiff examination in mathematics, applied mechanics, design- 
ing and drawing all sorts of structures on certain data, but has to 
spend so many years of gratuitous service as a foreman of works to 
insure his proticiency in practice. The young English civil 
engineer, at the beginning of his career, is generally required 
simply as a foreman. He has his designs given to carry out on the 
ground, and in nine cases out of ten would be incapable of design- 
ing anything himself save by the common method of copying 
another existing structure, which has stood the test of experiment. 
If fortunate in being constantly occupied, he has afterwards 
neither leisure nor surplus energy to study further, and has to 
content himself with this process or with engaging a specialist to 
make a design for bim. 

This condition of things in England to a certain extent fosters 
specialism, which according to many is the stepping-stone to ex- 
cellence ; and possibly in the designing of great works this 
specialism is mostdesirable. But, afterall, it must be remembered 
that in the engineering profession more than in most others, 
nothing succeeds like success; and any engineer who has had any 
success in designing and carrying out any particular class of work 
of respectable proportions, is most likely, whether he wills it or no, 
to fall into this class as a speciality. Moreover, there are a 
thousand smaller engineering questions arising in everyday life for 
the solution of which the intellectual labour is not so great as to 
require this division, and it is probable that the force of these minor 
considerations may eventually make our present equilibrium of 
circumstances very unstable, if not upset it altogether. As one 
instance: in better times, when business was brisk and taxes were 
light in proportion to incomes, people were too much occupied with 
their share of the former to pay much attention to the latter. 
Now, however, there seems to be a cloud over the blue, and this 
condition of things is—partially, at any rate—reversed. Accord- 
ingly, complaints which were then dumb are now rising up against 
the iniquities of jerry builders and the tyranny, and sometimes 
worse, of district surveyors and inspectors, kc. Under these 
circumstances the public will soon want trustworthy professional 
men to appeal to ata small price. They will not care to pay in such 
disputes the fee of a man who can build a Channel bridge or 
tunnel; but still, they will want an opinion which can be relied on 
scientifically, and their object will be to have a distinguishing 
mark amongst junior men to enable them to select their advisers 
with a certain amount of confidence. 

Without any compulsory registration, then, on the part of the 
Government, it is probable that engineers will soon seck of their 
own accord some such distinction. Given competent examining 
bodies with the power of conferring a degree, so that men should 
have no more right to put the insignia of such degree—say the 
letters C.E. or M.E., or whatever else—after their names without 
passing this ordeal. than a medical man has to place there an 
unauthorised M.D., and no compulsion will be necessary on the 
part of Parliament. Some men will refuse or fail to pass, and yet 
succeed as engineers, just as some doctors do without an M.D., or 
some divines without a D.D. There are aole men who yet shrink 
from and fail in examinations, and all systems of examination are 
a certain injustice to them; but luckily these are few, and by such 
a voluntary system they would not be debarred from exercising 
their talents, though they might at first be placed at a disadvan- 
tage in doing so. 

Concerning the training and examination, I am not now con- 
cerned to discuss the question of books versus bricks. I do not 
think the extremists of either side are right. I also venture to 
think that our present schools of engineering, while not deep 
enough in their books, are altogether inadequate in their practical 
teaching; and indeed, it is a most costly thing to introduce a 
thoroughly practical engineering education into a school. I am 
not sure that in view of the natural call to cheapen education now- 
a-days it would not be better to adopt some such plan as that usual 
in Germany, which is a sort of combination of our old system of 
apprenticing and our new system of theoretical school training. 
On the other band, it must be remembered that it is not very difti- 
cult for a trained examiner to elicit the results of practical expe- 
rience upon paper or in vivd voce examination; and therefore, while 
the practical examination upon paper should be made fully as 
broad as the theoretical, it would be wise to banish from the exami- 
nation all practical handiwork, save a few laboratory trials in 
chemistry, geology, or physics, and the making of original designs 
in the drawing room, These, however, are matters of detail. 

The system is sure to meet with opposition as long as the senior 
ranks of the profession remain deeply imbued with the opinion that 
the capabilities of books are limited to the production of — 
but are inadequate to turn out practical engineers; and there are 
greater obstructions than mere conservatism ; but the law of supply 
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and demand is mighty, and if there shall arise the change or 
increase in the demand hinted at above, there will assuredly arise 
a new supply which shall correspond to that change or increase, in 
spite of all opposition, English producers we know are the most 
conservative of mankind ; but consumers, after all, are the lords of 
creation, and their behests must ultimately prevail, 

If the Institution of Civil Engineers would acquire a sort of 
university charter to grant degrees, and would undertake to sift 
their graduates, they would probably confer a greater blessing on 
the profession and the public than they have ever yet succeeded in 
bestowing. SPECTATOR, 

June 20th, 





TIDAL ESTUARIES AND THE BAR OF THE MERSEY, 


$in,—The river Mersey above Liverpool Bay is well known to be 
what is termed a bottle-shaped estuary, of which the bottle is 
represented by the upper estuary, stretching from Dingle Point to 
Runcorn Gap, whilst the neck lies between Liverpool and Birken- 
head, from Dingle Point to New Brighton and Bootle. This form 
of estuary has been highly prized by engineers, as providing 
through the water received into and discharged from the bottle an 
efficient scour to the seaward channels, removing or reducing any 
sand-bars or other impediments to free navigation. It seems not 
improbable, however, that the supposed advantages have been 
very much exaggerated, if they are not almost entirely imaginary. 
Provided the storing capacity is obtained, it is of little importance 
what shape is given to it, that is, whether it be broad and shallow, 
or deep and comparatively narrow, or if it be divided into two or 
more compartments, the discharges from which are simultaneous, 
and in immediate proximity, so as practically to yield one stream. 

The distance between the mouth of the upper estuary at Dingle 
Point and the bar in Liverpool Bay, where the scour is chiefly re- 
quired, is about seventeen miles; and if it be assumed that the 
water travels at the rate of three miles in the hour, the first of the 
ebb from Dingle Point will not reach the bar for 5°66 hours; but 
the ebb begins at Dingle Point, say, thirty-five minutes later than 
at the bar, so that the first water from the upper estuary cannot 
reach the bar until six hours after high-water there—that is, just 
before the turn of the tide ; consequently that first water cannot 
produce much effect as scour, as it will flow into slack water. 

Going to the other end of the upper estuary, Runcorn Bridge is 
204 miles from the bar, and there high water is eighty-seven 
minutes later ; so your readers can sce that the water from Run- 
corn will meet the flood at some distance inside the bar. Yet it 
has been written, and the opinion seems to find supporters in the 
present day, that ‘‘ it is too obvious to need argument, that water 
ebbing from the higher parts of the Mersey is infinitely more 
valuable than from the lower parts for the purpose of effecting a 
scour, the water from the highest parts having to run through the 
greatest length of the navigable channels in its passage to Liver- 
pool, and afterwards through the sea channels at a period when the 
tidal waters have considerably ebbed, and when those channels are 
narrowed within the banks that enclose them.” 

Again, ‘* The centre of Liverpool is about three and a-half miles 
above the mouth of the river, while Runcorn is nearly twenty 
miles, The value, therefore, of the tide at Runcorn compared with 
that at Liverpool—taking it only at the relative distance between 
those places—is nearly as five to one ; but it is also beneficial in a 
prone Bo degree in cunsequence of its operating so much more 
powerfully to scour the bed of the channels at Liverpool and 
the sea channels than any water can do which is discharged from 
situations nearer the mouth of the river in the early parts of the 
ebb tide.” That is to say, the water from Runcorn, which cannot 
reach the bar, being turned back by the incoming flood, scours the 
bar more effectually than did the water from Bootle Bay, before it 
was enclosed for docks, which passed over the bar long before 
slack water. The reader will observe the remarkable way in which 
the channels of the upper estuary are jumbled up with those in 
Liverpool Bay, as though the conditions of the two places were not 
essentially different. 

It cannot be urged too strongly that the phenorrena of tidal 
rivers differ in many respects, and very seriously, from those of 
rivers in which tides are unknown, because those important differ- 
ences are frequently ignored. In non-tidal streams the method of 
calculating the velocities at different levels is known approximately 
when the surface of the water is parallel to the bed ; but in tidal 
rivers this parallelism rarely occurs, and the surface inclination 
under tidal action may be very much greater than that of the bed, 
and it is possible that in lead pools the surface water may have a 
very considerable velocity—run like a mill race—and the lower 
stratum be scarcely moved at all. Ia the neck of the bottle 
between Liverpool and Birkenhead there is a deep pool, the 
— recorded depth being 71ft. at low water; but this greatest 

epth is not found between Seacombe and the Prince’s Dock-gates, 
where is the narrowest part of the neck, but between the Canada 
basin and Liscard, where the breadth is nearly twice as great. So 
at the southward, the greatest depth of 64ft. is between the Albert 
Dock and the Woodside landing stage, where the breadth is nearly 
one-fifth greater than at the narrowest part, where the greatest 
depth would be expected. 

It is so constantly asserted that in this part of the river the bed 
is swept clean to the rock, some may naturally think the difference 
in the depths is due to variations in the rocky bed. But in June, 
1844, the late Mr. Rendel, in his evidence, stated ‘‘that the 
greatest depth at Seacombe, which is determined by the rock, for 
it is scoured down to the rock, is 52ft.” Yet, in the survey of 1881, 
the greatest depth between Seacombe and the Victoria gates is 
given as over 58ft., an increase of 6ft., and it is scarcely possible 
for the rock to have been scoured away to that extra depth. In 
the marine surveyor’s report upon the same survey the sectional 
area at Seacombe is given as 21,900 yards, 21,800 yards, and 22,385 
yards, in the years 1861, 1871, and 1881 respectively, showing an 
increase in the sectional area of nearly 600 yards in ten years. It 
would therefore appear that Mr. Rendel erred considerably when 
he said the depth of 52ft. was determined by the rock. The 
deposit on the rock might be very slight, but any deposit is evi- 
dence of deficient scour. 

Looking to the longitudinal section of this pool or basin, it will 
be seen that the northern and southern ends of the basin are, 
speaking broadly, some 20ft. to 30ft. higher than the lowest parts, 
so that there cannot be any ordinary flow over the bottom of the 
basin, and consequently there cannot be scour. Nor may it be 
assumed that the water is forced through by the tide, for on the 
ebb the current is due directly to gravity, and on the tlood to 
gravity arising from tidal elevation. 

In this part of the river the ridge of the tide travels at the rate 
of, say, forty to fifty miles an hour, which is far in excess of any 
tidal current on the surface. Therefore, though the water offers 
as much resistance to the tide as will cause its own elevation, much 
of the force permeates the water, and travels at much greater 
speed than the water. Bodies more dense, which offer a greater 
resistance, the tide may carry forward to a convenient receptacle 
or brush them aside, It seems clear, therefore, that the water 
from Runcorn and the upper estuary cannot do mvch in scouring 
out this basin, JosEPH Bourr, 

Liverpool, June 23rd. 





THE DYNAMICS OF A PARTICLE, 


Sir,—I am very much obliged to your numerous correspondents 
for the trouble they have taken to enlighten me; but I regret to 
say that] am more puzzled than ever, because they do not seem 
to be agreed among themselves as to what Newton’s third law 
means, and they do not agree with the text-books, Thus, for 
example, I said that the third law was sometimes written, ‘‘ Every 
force is balanced by another and equal force.” This, Mr. Cherry, 
says, is wrong, and he agrees with me that if it were true there 
would be no motion. Very well. I turn to “ Lock’s Dynamics,’ 
and I find on page 43, ‘No external force can be applied to a 





mass without the mass exerting an equal and opposite force on the 
body which applies the force,” If this is not saying that every 
force is balanced by an equal and opposite force, words have no 
definite meaning. I need scarcely stop to point out that in the 
case of a falling body the reaction cannot be supplied in 
Newton’s sense by the earth, as Mr. Cherry would have us believe. 

With Mr. Dewar it is impossible for me to have any further dis- 
cussion, His assertion that a stone flung vertically upwards is 
falling all the time it is rising, is simply ridiculous. Mr. Dewar has 
apparently read Clifford without understanding him; and [ shall 
expect that a dissertation on a fourth dimension in space, or as to 
whether space is curved or not, will come next. Mr. Muir's asser- 
tion that a body moving first in one direction and then in another 
has no interval during which it is motionless, is equally transcen- 
dental and unintelligible. 

As for the remainder of the arguments of your correspondents, 
they simply come to this:--Bodies which can be moved by a force 
are hard, If I push a door, the force resisting that push is the 
hardness of the door. If it were not hard, my hand would go 
through it, The body pushed exerts no active force, Newtor’s 
law should be written, ‘‘Action and inaction are equal and 
——. 3 

Now this commends itself to me as a very definite, intelligible 
proposition. It is very clearly set forth by ‘‘O. E.” I quite under- 
stand what he means, The reaction against my hand is the hard- 
ness of the door, not the wind. The reaction against the wind is 
the hardness of the door, not my push, All very clear, and so far 
satisfactory. 

Unfortunately, however, this does not agree with Newton’s own 
definition of his third law. He says explicitly that, if a horse pulls 
a cart, just as much as the horse pulls one way just so much will 
the cart pull the other way. There is nothing here about the 
hardness of the cart or of the horse. Newton does not say that 
just so much as the hardness of the horse’s shoulder resists the 
stress of the collar, just so much does the hardness of the collar 
resist the shoulder. 

But there is more than this in the way. Mr. Muir works in 
inertia as the cause of resistance, and says it is inseparable 
from the performance of work on a falling body. If the body had 
no inertia, it would offer no resistance to gravity. But we have 
seen that resistance means hardness; therefore, to be logical, 
inertia must mean hardness, This will scarcely do. Another of 
your correspondents introduces the element time, which has no 
more to do with the third law than it has with the 47th proposition. 
‘*@, I.” cuts the Gordian knot with a vengeance ; but I fear no 
examiner would give me a pass on his theory. 

I am glad to see by your foot-note that I am not the only puzzled 
one. J] beg to thank you and your correspondents for the courtesy 
shown me; nothing would be gained by writing further now. I 
still remain, I am ashamed to say, A PUZZLED STUDENT. 

June 25th. ' 





Sir,—Will Mr. Muir kindly tell me how he knows so certainly 
that gravity “‘ pulls” a stone down? If I were to assert that it 
‘*pushed ” it down, how would he prove that I was wrong? 

Bayswater, June 23rd, AN EXAMINER, 





THE PAY OF 


Sir,—Your correspondent ‘‘Nemo” has done good service by 
affording you an opportunity to define, in a foot-note to his letter, 
the rewards of technical education so called. 

I would that the governors of some of our leading colleges would 
take this fact into consideration, viz., that engineers cannot be 
made in any lecture room, or qualified in any college workshop 
where the ‘‘use of tools” is seriously set down as a study; the 
engineering students in the advanced term being required to 
‘proceed with the construction of models of various sorts, in illus- 
tration of the different apparatus used in practical mechanics, 
manufacturing, and philosophical experiment, which involves the 
necessity of training ; for which purpose they are instructed in 
the use of tools, and also in the mode of preparing and fixing work 
in the lathe.” 

Seriously to engage to instruct and teach in five hours per week 
for three years, each year having about twelve weeks as vacation, 
the following trades—turning, filing, moulding, metal working, 
pattern-making, smithing, carpentering, designing, and testing 
strength of structures—is almost too ridiculous a proposal for any 
sensible parent to consider; but, unfortunately, those parents who 
know nothing of engineering themselves place confidence in the 
reputation of the college and its comprehensive calendar containing 
so many honourable names of past students of other professions— 
thus they believe that their sons will actually be fully equipped as 
engineers on leaving. 

This delusion will soon tell its own tale; and those of us who 
regretfully watch the technical education craze permeating our 
old and valued schools, believe that a few years only will suffice to 
establish the folly of these extraordinary departures. I have had 
draughtsmen whom it would have been charity to put behind iron- 
mongers’ counters, so useless were they with their smattering of 
engineering, and | have found only too often that some of the worst 
of my men have been those loaded with their science certificates 
and college awards. So much has this been the case, that I look 
with apprehension upon any candidate who arms himself with these 
credentials. My experience is borne out by every employer, and 
I am persuaded that the cheap and poorly-trained theoretical 
draughtsman is dear at any price. The skilled man who knows his 
business as a practical engineer, one who will design a girder or 
draw out a special machine and issue the same to the shop while 
another is fadding about, worrying himself over imaginary strains, 
and bothering his chief as to what rule for allowances should be 
followed, is an invaluable man, and one who will always find his 

ost. 
, I have examined scores of replies to advertisements, and been 
compelled to give up the task with the feeling that good men are 
not lying about the market ready to be picked ‘up by anyone, but 
are holding good and safe positions, where they are properly 
appreciated. 

A good draughtsman is the backbone of any firm; but the cheap 
man, who has ‘‘served bis time in the shop of a well-known firm,” 
is always a fearful injury and positive loss, which sooner or later 
comes home to the inexperienced employer. 

June 26th, 


DRAUGHTSMEN, 


MIDLAND ENGINEER, 





Sir,—Your corespondent, ‘‘ Nemo,” is only right in one sense, 
so far, at least, as my experience is concerned. The pay of really 
good draughtsmen is not low as compared with that of other pro- 
fessions and trades ; and therefore, if ‘‘ Nemo” be receiving any- 
thing like the salaries named, it proves either that he is not receiv- 
ing market value, or that he is a slow, unsatisfactory hand—a mere 
hack. I do not think a really high-class man—quick, correct, able 
to take charge of a set of drawings from beginning to end—can be 
had for less than £3 to £4 per week; and I would rather give the 
outside figure to such a man than 22s, toa ‘‘duffer.” 

Of course, there is overcrowding in the profession, as there is, 
alas! almost everywhere else, and salaries would be higher all 
round if it were not so, ‘* Nemo” cannot very wel! argue that the 
a are doing too well at present, sweating their employés, 
and living in luxury on their ill-gotten gains. The practical con- 
clusion, therefore, appears to be that English draughtsmen should 
determine to excel in their profession, to make themselves so useful 
to their employers that they shall be worth a higher salary, in 
which case they will not fail to get it. 

June 28th, Havupb INExPERTUS LoQuor. 





Sir,—Referring to ‘‘Nemo’s” letter, and your note in your 
issue of the 22nd inst., the subject is an important one, which 
should not be allowed to drop, Thorough skilled engineering 
draughtsmen and engineers over thirty years of age are sometimes 





offered a salary of £1 per week to draw and design all kinds of 
machinery and other engineering work requiring the utmost expe- 
rience, skill, education, and responsibility. Such a state of things 
is very deplorable. A union of draughtsmen on a similar basis as 
the Amalgamated Society of Engineers ought to be formed, and 
there should be no difficulty in doing so, as it would certainly 
receive the support of all the draughtsmen in the United Kingdom. 
Germans would soon have to cease competing so recklessly as they 
do at present. I trust the question will be taken up in earnest, 
and yon will allow it to be ventilated through the medium of your 
valuable paper. A COSMOPOLITAN. 
Liverpool, June 26th, 


THE TRANSVERSE STRENGTH OF BEAMS, 

Sir,—In your issues of June 8th and 22nd, 1888, there is an 
article by Mr. D. Kinnear Clark on the ‘‘ Theory of the Transverse 
Strength of Beams,” in which he assumes the existence of longitu- 
dinal shearing stresses in addition to the ordinary cross-shearing 
and longitudinal tension and compression to which ail are accus- 
tomed. In Fig. 7, page 497, the way in which he supposes these 
longitudinal shearing stresses to be developed is shown, but the 
beam is there drawn without any deflection, although the incre- 
ments and decrements of length in the top and bottom flanges 
whick produce deflection are delineated. I should like to ask Mr. 
Clark how he explains the existence of longitudinal shearing stresses 
if the deflection of the beam be taken into account, for it seems to 
me that if this be done his argument for longitudinal shearing 
stresses falls to the ground, and it is on their existence that he 
bases his conclusion that the “horizontal tensional resistance of 
shearing stress is one-half of the direct longitudinal resistance at 
the upper face of the beam.” Of course, this conclusion, if true, 
would largely increase the strength of the beam over that calculated 
by the usual hypothesis. W. 5. Scort. 

65, Rathmines-road, Dublin, June 26th, 





THE NEW SCOTCH EXPRESS, 

Sir,—Since writing on this subject I notice by the advertise- 
ments of the companies that, in response to the North-western 
nine hours’ trains, the Great Northern are prepared to run to 
Edinburgh in eight and a-half hours, and the Midland to Glasgow 
in nine hours twenty minutes. Supposing the trains to be of equal 
weight, the Midland performance is much the finest of the three. 
Even if the Midland load be not of equal weight to the others, as 
is likely to be the case, it will, I should think, be the more meri- 
torious performance. On the day of writing this, the intermediate 
stopping times have not been published, and without these a fair 
comparison can hardly be made. 

It is also gratifying to notice that the North-Western and 
Caledonian take passengers from Euston to Perth in ten and 
a-quarter hours by the 10.30 day express. Considering the 
extremely heavy gradients on the Scotch part of the journey, this 
is most excellent work. The Great Northern Railway is thus 
beaten by half an hour to Perth, and by fifty minutes to Glasgow, 
but, on the other hand, beats to Edinburgh by half an hour. 

I have read with interest the letters on single and coupled 
engines now appearing in THE ENGINEER. It was wisely suggested 
last week that, if possible, comparisons should be made on lines 
where both kinds were at work. This can, at least in one case, be 
done. The Midland Leeds expresses are worked by the “singles,” 
and also by the 1740 class of coupleds. Both do well, but with 
these light trains I think the singles are preferable. With ‘‘1741” 
coupled I have passed} Child’s Hill from Kettering—I take this 
station as being just out of the London suburbs—67 miles in 
73 min. 6 sec.; but ‘'26” single has done it in nearly 1} min. less. 
These two cases are the best I know; loads were similar and 
weather was similar. Certainly the finest “‘ single ” performance I 
know is the one J published a fortnight ago, with C. R. 123 and the 
Scotch Express. Singles, I think, are better than coupleds, when 
the maximum gradient is not worse than 1 in 100, and the load is 
not above twelve to fourteen coaches. C. R. 123, however, manages 
1 in 70 with success. 

I have neither the time, nor doubtless have you the space for a 
discussion with ‘‘ P.” on matters of detail in connection with the 
working of the Scotch express, &c., from Euston. I think, how- 
ever, if ‘‘P.” examines the gradient range of the London, Chatham 
and Dover to Dover, and the North-Western from Preston to Car- 
lisle, he will reverse his opinion as to the former being immeasur- 
ably more trying. The latter is certainly a much rougher road. I 
venture to predict that the 7 p.m. up into Euston will continue to 
maintain the North-Western repute for punctuality. It is the 
Midland which has yet to attain a character for strict punctuality; 
of late years its faults in this respect have been deplored by its 
best friends. This year, however, it has striven hard to amend its 
former naughty life, and has, I am glad to say, been uniformly 
successful. We shall hope for the best for its new Scotch express. 
As regards loads, ‘‘P.” may easily satisfy himself that the loads 
taken out of Euston are far heavier, ton for ton, than out of St. 
Pancras. The records at Euston show this, and, of course, they 
cannot be gainsaid. The 5.15, 10.0, 12.20, 2.0, 3.0, 3.30, and 5.40 
out of St. Pancras load only from 60 tons to 85 tons; the 10.10; 
12 noon, 5.0, 8.25, load from 110 tons to 120 tons. I think we 
have now only the 3.40 and 9.15 left, which seem to me the only 
heavy trains out of St. Pancras. Now at Euston such trains as the 
4.20, 6.30, and 8.30 up and many others load regularly 170 tons to 
200 tons. Even the new Scotch express, with its eight large eight- 
wheeled carriages, weighs 140 tons I should think, and on the Mid- 
land would be called a “‘ heavy train of sixteen carriages,” as on 
that line such eight-wheel coaches count as two. I apologise for 
troubling with these details, which close my contribution to this 
discussion. J. P. P. 

June 27th. 


LATTICE GIRDERS, 


Sir,—I have read with much regret the letter which appeared 
in your last week’s issue from Mr. M. am Ende. If I have unin- 
tentionally given offence I must ask forgiveness; but in self- 
defence, I must mention that I can find nothing stated in his 
previous article which would lead one to understand that elasticity 
was being taken into account, and accordingly I did not look up 
the other letters referred to. 

With all due respect to Mr. M. am Ende’s high mathematical 
attainments, I submit that the results given by him are not com- 
patible with the alternate action in the verticals, which I have 
already drawn attention to, and about which I think there can be 
little doubt. WILFRID STOKES. 

5, Westminster-chambers, June 26th. 





Sir,—Being the author of the paper which has given rise to so 
much correspondence on this subject, I am very pleased to find 
that my views are quite in accord with those of Mr. M. am Ende, 
a gentleman of whose marked abilities no one dare doubt. I 
intended replying to Mr. Stokes’ last groundless statements, but 
on second thoughts felt confident that Mr. Ende would vindicate 
himself. I apologise for intruding myself. 

20, Bidborough-street, King’s-cross, 

June 23rd. 


WILttAM ROBERTSON, 








NavAL ENGINEER APPOINTMENT.—The following appointment 
has been made at the Admiralty :—Richard I. Trench, chief en- 
gineer, to the Asia, for the Thunderer, to date July Ist. 


H.M.S. AuroRa.—Very successful forced draught trials of the 
machinery and boilers of H.M.S. Aurora have been made this 
week. In another impression we shall give particulars of these 
engines, and of the vessel built by Messrs. J, and G, Thomson, of 
Clydebank, 
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THE BIRMINGHAM CENTRAL CABLE TRAMWAYS. 
MR. JOSEPH KINCAID AND MR. E. PRITCHARD, MM, INST. C E., ENGINEERS, 
(For description see page 530.) 
Fig 33. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsueEr and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. TwierMeyvER, Bookseller. 

NEW YORK.—Tue Wititmer and Roacers News Oompany, 
81, Beekman-street. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address ‘ ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in THe ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*,” We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in rT that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communwations which do not comply 
with these instructions. 

SwitcuBack.—-We are making arrangements to meet the wishes of yourself 
and very many other readers interested in locomotive engines. 

L. A. (Carlton-road).— The cross lines in a theodolite are made usually of 
spiders’ web, In some instruments they are made of platinum wire. 

A. D. 8.—(1) Spon’s “ Engineer's Price Book" contains lists of members of 
both societies, (2) Kelly's ‘‘ Merchants’, Manuyacturers’, and Shippers’ 
Directory.” 

Sumca1.— We have no doubt but that the two air pumps will work quite satis- 
Jactorily in connection with one condenser. We have never seen the device 
used in England, but we believe it is not unknown on the Continent. 

C.—As a rudimentary book, there is in Weales’ Scries a little book on 
“ Mining and Quarrying,” by J. H. Collins. As a larger treatise, there is 
 Metalliferous Minerals and Mining,” by D. C. Davies, As a very large 
treatise, there is the ** Treatise on British Mining,” by Robert Hunt, F.R.S, 
All published by Lockwood and Co. 





BLUEING STEEL. 
(To the Editor of The Engineer.) 
Sir,--Can any of your readers tell me which is the best method of 
blueing polished steel ’ Q. 
mdon, June 25th. 


SUBSCRIPTIONS. 

Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double numbers) .. -. £0 14s. 6d, 
Yearly (including two double numbers) .. -- £1 98, Od. 
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be THe ENGINEER is registered for transmission abroad, 

A complete set of Tok EnGineEr can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the lished rates will receive THE ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copres may be had, if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Hawaiian Islands, t, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Z , Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast o rica, West Indies, 
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ment measures an inch or more the charge is ten shillings inch, All 
single advertisements from the country must be accompanied by a Post-office 

im payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 

All except weekly advertisements are taken subject to this condition. 


Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
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Letters relating to Advertisements and the Publishing Department of the 
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MEETINGS NEXT WEEE. 

Grooorsts’ AssociaTion.—Saturday, July 7th, excursion to Loampit 

Hill, Lewisham, and Westcombe Park, Greenwich, Director, Mr. T. V. 
Holmes, F.G.8. Leave Charing Cross at 2.32, Cannon-street 2.42, London 
Bridge 2.45, for Lewisham Junction, arriving there at three o'clock. 
, Roya, Unirep SERVICE gig ate | July 6th, at 3 p.m.: 
‘The Machinery of Modern War Ships,” b; r. H. J. Oram, Engi: 
neer R.N., Instructor in Marine Engineering, Royal Naval College, 
Gieenwich, ; 
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THE PRESTON DOCK SCHEME. 


Many months have elapsed since we warned the good 
people of Preston that in constructing costly docks before 
they had provided sufficient means of access to them, they 
were incurring very serious and, indeed, unwarrantable 
responsibilities. The history of the whole undertaking 
has been so fully set forth in our pages that it is unneces- 
sary to repeat it here. Very hard things have been said 
of Tue Encineer in Preston and its immediate neigh- 
bourhood. As we could have no object in view save one, 
criticism on the course we adopted carried no weight with 
us. Alike for the sake of the credit and reputation of 
our profession and the pockets of the Preston ratepayers, 
we condemned a scheme which involved the formation of 
a deep-water channel through seven miles of shifting sand- 
bank exposed to the fury of the sea. Weurged the Town 
Council of Preston to call in independent advice. We 
were told that the verdict of the engineers already con- 
sulted was sufficient. At last, however, wiser counsels 
prevailed, and Mr. Abernethy was asked to report on 
the whole scheme. The wisdom of adopting the course 
we so persistently advised is demonstrated beyond contra- 
diction by Mr. Abernethy’s report, which not only bears 
out and confirms all that we havesaid, buteven goes further. 
We maintained, it will be remembered, that it was simple 
work to make and maintain a channel to Lytham navi- 
gable for large steamers; that the real difficulty lay in 
adequately connecting Lytham with the sea. We did 
not dispute that a channel could be made across the sands, 
as proposed by the engineer to the Preston Corporation, 
but we held that the cost of construction would be 
enormous, and the maintenance of the work difficult and 
expensive to a disastrous extent. Mr. Abernethy says 
precisely the same thing in other words—“ The important 
question of the formation and maintenance of a safe and 
permanent channel seven miles in length from Lytham to 
deep water, through the great range of estuary sands, is 
a difficult problem to solve. During westerly gales these 
extensive sandbanks are acted upon and disturbed by the 
sea and winds when covered by the tide, hence they vary 
and change according to their action, and it is an engi- 
neering question of an uncertain character to determine 
whether by dredging and constructing very costly training 
walls and other protective works on both sides—a total 
length of fourteen miles in deep movable sand—a safe and 
permanent navigable channel would be insured under 
these conditions ; and as regards the time required to 
carry out such works and their cost it is impossible to 
arrive at a definite estimate.” Mr. Abernethy does not 
say that the channel could not be made, but thatany attempt 
to make it would be inadvisable. Given money enough 
and time enough, engineers can doalmost anything. But 
the expenditure of large sums, as proposed in the first 
instance by the Preston Corporation, would have been 
literally throwing money into the sea, 

It has been argued that the Clyde, the Tees, and the 
Tyne constituted precedents for the proposals of the 
engineers to the Preston scheme. A great deal of non- 
sense has been written on this point. Because the rivers 
we have named have been greatly improved by dredg- 
ing, by training walls, and other works, it has been 
asserted that similar results could be brought about by 
like means employed on the Ribble. Mr. Abernethy 
rudely brushes aside these cobwebs of arguments, He 
explains, first, that the conditions are not alike; and 
secondly, that the expenditure of time and money on the 
northern rivers has been enormous. “ For a long period 
I have been well acquainted,” writes Mr. Abernethy, 
“with the original and present condition of various im- 
portant navigable rivers which have been referred to, 
among others, the Tyne, the Clyde, and the Tees, all of 
which have been greatly improved and rendered capable 
of accommodating shipping of the largest class, whereas 
formerly only vessels of small tonnage could navigate 
them. In the case of the river Ribble, if it terminated 
at Lytham as its seaward end, it would be a somewhat 
similar case, and the same successful results would no 
doubt have followed the formation of training walls and 
dredging operations to that point. I have appended to 
this report plans of the rivers herein referred to, from 
which it will be seen that they are devoid of an important 
feature attendant on the river Ribble—viz., the existence 
of an extensive range of sandbanks, some six miles wide 
and seven miles in length, extending seaward beyond 
Lytham, exposed to the full rage of the sea from the 
coast of Ireland, during westerly or onshore gales; and it 
will be observed in the case of the rivers Tyne and Tees 
that, although devoid of this important feature, never- 
theless protective works in the form of breakwaters have 
been constructed at the seaward terminations of their 
channels, in addition to training walls. In the case of 
these rivers, it must be borne in mind that the construc- 
tion of the necessary works and dredging occupied a long 
period, and involved an expenditure greatly in excess of 
any estimate yet formed in connection with the Ribble. 
Moreover, their improvement was to a great extent ante- 
cedent to the construction of docks and other accommoda- 
tion works,” 

The last few words of the passage which we have 
quoted read like a quiet hit at the men of Preston, who 
began docks before they knew how ships were to be got 
into them. As we read the report we learn almost line 
by line how essential it was that some competent inde- 
pendent engineer should be called in to put a check on 
the heedless extravagance of those who had the control of 
the scheme. Preparations have been made for a traftic 
which, as Mr. Abernethy points out, may not come for 

ears. It seems to have been generally assumed at 
reston that the moment the docks were opened business 
would flow into them. Such a result is contrary to all 





—— The growth of a seaport town is slow. It is 
only too well known that docks are not invariably a good 
investment. The lesson has been sharply taught on the 
Thames and other rivers. It was openly asserted that 
trade would desert Liverpool to take possession of Preston. 
Mr. Abernethy plainly states that the expenditure con- 
templated at Preston for equipment is far too great 
for any possible proximate demand. Referring to the 
novelties introduced in the Bill of the present year, 
Mr. Abernethy says it differs materially from the 
scheme of 1883, and goes on :—“ These are very important 
deviations and extensions beyond the design of 1883, and 
from long experience in the development of harbour and 
dock traffic, I regard the extension of the dock area at 
Preston as an unnecessary provision.” Further on we 
find the following passage:—“I suggest that the con- 
templated expenditure on several of the items in the 
penne” estimate of this year for equipments, &c., 

e postponed until the nature and extent of the traffic is 
determined. I have found this course desirable in con- 
nection with similar works with which I have been con- 
nected for many years, and I am of opinion that the sum 
of £60,000 would suffice in the first place for equipments 
for conducting the traffic of the dock for some time to 
come, in addition to which I recommend the construction 
of a graving dock, which could be executed for the 
estimated sum of £36,500.” 

It may be asked, What is to be gained by considering 
equipment at all, if access cannot be got to the docks? 
Mr. Abernethy proposes a solution of the difficulty which 
appears to be feasible. The channel originally proposed 
was to have followed the course of the northernmost of 
the two principal channels which now and for some time 
past, take the Ribble to thesea. These are known as the 
Penfold channel to the south, and the Gut channel, which 
takes a course curved to the south right across the middle 
of the estuary. Mr. Abernethy advises that neither of 
these shall be used, but that a new channel be made along 
the shore by St. Anne’s on to Crusader Bank. This 
channel would of course be protected by the land at one 
side, on the other about eight miles of training wall must 
be made, and this in turn would be protected to a con- 
siderable extent by Salthouse Bank. 

“ Having regard to the results of the surveys and care- 
ful observations referred to at the commencement of my 
report, I cannot recommend any attempts to be made to 
form a navigable channel in the direction of the existing 
so-called ‘Gut channel,’ but I am of opinion that a safe 
and permanent navigable channel can be formed by the 
construction of a comparatively moderate extent of 
training walls and dredging in the north channel which 
is land-locked nearly throughout its whole length to the 
northward, and protected therefore from the range of the 
sea on that side with a hard permanent foreshore, whilst 
on its south shore the sea has comparatively little effect, 
inasmuch as its force is greatly diminished by the large 
expanse of Salthouse Bank, in parts 18ft. above the level 
of low water, over which it has to pass before reaching 
the channel. From an examination of old charts it 
appears that a defined and comparatively straight channel 
always existed under varying conditions to the northward. 
. . .« Iam of opinion that, including all contingencies, 
the cost of forming this channel to a depth of 10ft. below 
the level of low water spring tides will not exceed approxi- 
mately the sum of £300,000 in addition to the cost of any 
dredging already estimated for; and the same may be com- 
pleted within a period of four years, whereas any attempt 
to form a navigable channel in the direction of the ‘Gut 
channel’ would occupy a much longer period aud involve 
an expenditure of at least double this amount, with 
uncertain results as to itsfuture maintenance. <A careful 
consideration of the physical and tidal features of the 
Ribble estuary leads me to the conclusion that this is the 
most practical scheme for providing a permanent channel 
pcveet of being navigated by a large class of vessels from 
the sea to Preston.” 

It remains to be seen whether Mr. Abernethy has or has 
not underrated the difficulties which the construction of 
the channel he proposes involves. His great experience 
leads us to place full confidence in his views. But it will be 
seen that he speaks of the northern channel simply as a 
method of making the best of a bad job. His approval 
of it is qualified. It represents the best that can be done 
under the circumstances. Our own opinion is that a 
channel can be successfully made and maintained at con- 
siderable outlay, and that with good luck it may remain 
open for years. But it seems to us to be always on the 
cards that in gales from the south-west or west no ship 
will venture to use it, inasmuch as they will have the 
chance of going ashore under St. Anne’s, on the one hand, 
or damaging themselves on the training wall on the other ; 
and there will always be the danger that a very heavy 
gale may completely silt the channel up, notwithstanding 
the training wall. Preston has gone too far, however, to 
draw back now, and codte gue codte, the channel will have 
to be made. 


THE NEW SOUTH WALES LOCOMOTIVE QUESTION, 


WE concluded our reference to this subject in a recent 
issue with the remark, that the New South Wales 
Government appeared so anxious to place the order for 
locomotives with the local firms that “it would not be 
surprising to learn that, notwithstanding their free trade 
principles, another stage in these protracted proceedings 
had been reached by the Government making an offer to 
the colonial firms to let the locomotives to them on their 
own terms.” When we thus wrote, we scarcely realised 
that this expectation would be so soon and so literally 
fulfilled as subsequent events have shown it to be. 

It appears from the Sydney papers now to hand that the 
delay on the part of the Government in deciding the 
question, subsequent to the refusal of the colonial 
manufacturers to accept the offer of the Government 
to let the locomotives to them at £3000 each, having 
been brought before the Legislative Assembly by 
the question of a private member, the Prime Minister 
made an announcement which, coming from the head 
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of a Government claiming to be able and _ resolute, 
as well as actuated by the strongest free trade principles, 
is truly astonishing. The reply of Sir Henry Parkes 
was as follows:—“ The Government had made a distinct 
proposal to distribute orders for fifty engines, at £3000 
each, amongst the manufacturers in the colony; and it 
seemed to him that the manufacturers should now ”—six 
weeks having intervened since the offer was made— 
“make some movement themselves; and if they could 
not accept the Government proposal, surely they could 
say what they were willing to do. Until this was done, 
he did not see how the Government could move in the 
matter.” We need not use many words in commenting 
on this humiliating “ tide-waiting” of the New South 
Wales Government on the will and pleasure of the local 
manufacturing interests, regardless apparently of the 
public advantage. Suffice it to quote a few apt sentences 
from an article ix the Sydxey Morning Herald, of April 
27th, on the subject. “ What,” says our contemporary, 
“if the manufacturers should make no movement? Are 
we to understand that the Government has no other 
resource to fall back upon? How long is this offer 
to remain open? Are we to do without these 
locomotives? It seems to us to be the clear duty 
of the Government to take the matter into its own 
hands and make a decisive move of some sort inde- 
pendently of the manufacturers. Two years all but a 
month have passed since the locomotive engineer pointed 
out to the Commissioner that forty-four new engines 
were required, and urged that tenders for their con- 
struction should be at once invited. During the interval 
there has been a sort of game of battledore and shuttle- 
cock with the requirements of the service, but we are not 
aware that the need for these locomotives has. ever been 
denied. In fact, whilst the locomotive engineer recom- 
mended that forty-four should be made, the last proposal 
of the Government was for fifty. It is little less than a 
public scandal that all this time should have been allowed 
to pass, and that now the Premier should stand up in the 
Assembly and say that the matter is in suspense, and that 
he does not see how the Government can move unless 
something be done by a small body of local manufacturers. 
The weakness of the last Government was a subject of 
frequent complaint, and provided a stock of political 
capital for its successor; but it may be doubted whether 
the history of the Colony could furnish a more lamentable 
example of ministerial weakness than that which has been 
displayed in this discreditable business.” 

But the full measure of the “ Ministerial weakness in 
this discreditable business” has yet to be stated. Nor 
can we do better than give the story im all its naked sim- 
plicity, as told in the Sydney Morning Herald of May 2nd. 
From it we learn that the Minister for Works had met on 
the previous day a deputation of the “tenderers for the 
manufacture within the Colony of fifty locomotives re- 
quired for use on the railways.” The paragraph then goes 
on to say, “On the day previous to the above-named, Mr. 
Sutherland, the minister, met the representatives of the 
two lowest tendering firms, who examined in his presence 
the drawings of the locomotives required. The drawings, 
though not quite finished, are sufficiently advanced to 
show the estimate of the work required in connection with 
the locomotives which it is proposed to have manufactured 
in the Colony. The manufacturers expressed themselves 
very pleased that the drawings, as the minister pointed 
out, had been prepared so as to render the work as simple 
as possible, in order that every part of it may be carried 
out in the Colony. The manufacturers asked what 
the conditions were that would guide the importation of 
any special parts, and Mr. Sutherland informed them 
that the specifications provided for the importation of a 
few materials, but they would not be bound down to those 
conditions. If they desired, arrangements could be made 
for having the whole of the work carried out in the 
Colony. The contractors could specify in their tenders 
what they wished to import, but his own earnest desire 
was that, if the price were satisfactory, the whole of the 
work should be done in the Colony. The manufacturers 
stated that the work had been shown to them, and was 
explained in a manner very different to what it had 
hitherto been. They now understood the character of 
the locomotives required much more clearly than they 
had done before, and the modifications which the tramway 
superintendent proposed to make would, they thought, 
greatly assist them in submitting a lower price for the 
manufacture. One of the deputation, on behalf of the 
other manufacturers, stated that as material alterations 
were made, they desired that the minister would allow 
them a fortnight in order to fully consider the matter, 
and they would then be prepared to submit fresh tenders.’ 
Mr. Sutherland consulted the Premier on the matter, 
yesterday afternoon, and he will now allow a fortnight for 
the preparation of fresh tenders; and it may here be 
mentioned that fresh tenders will be received from any- 
one who desires to tender. There appeared to be a general 
feeling amongst the manufacturers that, in the face of 
the fresh information they had gathered, they would be 
able to submit a much lower price than previously for 
the manufacture of the engines.” 

In the face of the concessions indicated in the fore- 
going quotation—practically allowing the local firms to 
make the engines to suit themselves and on their own 
terms—it would be surprising if they had not seen their 
way “to submit a very much lower price than previously.” 
But why, it may be asked, should not this so-called free 
trade Government allow the manufacturers outside the 
Colony an opportunity for availing themselves of the same 
advantages in regard to simplicity of design, &c., instead 
of exciuding them from competition by the limit of time 
allowed for the sending in of fresh tenders? The modifi- 
cations in the design and details of the engines—whatever 
they may be—made “to render the work as simple as 
possible,” and with the object of cheapening the manu- 
facture in the interests of the local firms, would tell 
equally in favour of manufacturers outside the Colony, 
and enable them also to reduce their price. These moditi- 
cations, it will have been observed, are not made on the 





responsibility of the locomotive engineer, but on the 
advice of the tramway superintendent, who is outside the 
locomotive department, and therefore not responsible for 
its working; so that, however favourable they may be in 
the interests of the local firms, there is nothing to show 
how far they are consistent with the economical working 
or durability of the locomotives themselves, or advan- 
tageous for the public purse. 

But however that may be, the question naturally pre- 
sents itself, Are these one-sided concessions in favour of 
the local firms honest or fair to the “foreign” locomotive 
makers, who were put to the trouble and expense of ten- 
dering, in the belief that the New South Wales authori- 
ties were sincere in their desire to put the matter to the 
test of open competition? Or, on the other hand, are 
these concessions consistent with the free trade profes- 
sions with which the Prime Minister and his colleagues 
went to the hustings at the last general election in the 
Colony? The charge brought against the previous Go- 
vernment by those then in opposition, who are now 
members or supporters of the Government, was, that it 
was a protectionist Government, bent on tampering with 
the free trade policy which has long been the distin- 
guishing characteristic of New South Wales, in contrast 
with all the other colonies in Australia. Sir Henry 
Parkes, in a speech delivered on the 2nd of February, 
1887, thanking the electors of St. Leonards, Sydney, for 
returning him to Parliament at the general election, said, 
“The issues that I and my colleagues have remitted to 
the country are a more economic and purer administration 
of the Government, and the policy known as free trade 
in our commercial arrangements.” 

Such a mode of conducting the public business of the 
State as the foregoing particulars bring to light, in marked 
contrast with the high standard of action claimed for his 
administration by Sir Henry Parkes, is unworthy of a 
British colony of the importance of New South Wales. 
Were these lofty professions of the Prime Minister, we 
may reasonably ask, but empty phrases? The final 
decision of the Government in this matter appears to show, 
for we now learn that tenders from the Atlas Engineering 
Company, of Sydney, for twenty-five passenger engines 
at £2989 each, and from Mr. Thomas Wearne, for twenty- 
five goods engines at £3000, have been accepted. 

THE POSITION OF DRAUGHTSMEN, 

Tue discussion which has been commenced in our corre- 
spondence columns concerning the pay and position of 
draughtsmen may be productive of some good, and cannot 
fail to be interesting to many of our readers, if it is con- 
ducted in a proper spirit, and with a desire to elicit infor- 
mation, weigh opinions, and make facts public. Attempts 
to gain dialectical advantages over adversaries will, how- 
ever, serve no good purpose, and promote no useful object. 
In dealing with this question it is essential that things 
should be called by their right names ; we find already 
that a tendency to confusion is manifested. The first 
thing to be decided is the meaning of the word “draughts- 
man.” On this hangsa great deal; and it will be well we 
think that our correspondents should form very clear 
notions as to what they each and all mean the word to 
convey, before they proceed to consider what are the rights 
and responsibilities of thoseabout whom they wish to write. 

The question is in principle very simple. It is argued 
on one side that draughtsmen are not sufficiently well 
paid ; on the other side, it is maintained, that if the pay is 
low the services rendered are of small value. In a well- 
known and delightful play, one of the characters, an 
officer, being asked if he gets much pay for fighting, 
replies that he gets very little money, but that he makes 
things square by doing very little fighting. That is what 
is said about draughtsmen, just as it is said about every 
other professional man by those who pay him. Too muc 
weight must not be attached to the statement, nor must it 
be dismissed as unworthy of credence. Those who are not 
independent must sell something which they produce in 
order that they may live. The farmer sells corn, the 
shipbuilder ships. In the same way, the draughtsman 
may sell either the work of his hands, or the work of his 
head, or both. Now, it so happens that the men who 
can draw well enough for most, if not all, the purposes of 
the mechanical engineer are legion. Mechanical drawing 
is an art very easily acquired by any one whose hand is 
steady and eye reasonably ccrrect. Instruments of all 
kinds are so near perfection, that a very trifling amount 
of skill will suffice to produce a neat drawing. Little 
labour or time is required of the learner. We 
have known men who never before had a draw- 
ing pen or a set square in their hands to become 
admirable draughtsmen in six months. What is 
acquired with so little trouble brings only a small price 
in the market. As the art is within the reach of 
thousands, thousands pick it up. Consequently the 
market is overstocked. This is not all. The art is of 
curiously little value. There was a time when the man 
who could make a highly-finished drawing was worth a 
good deal of money Photography has superseded him. 
When a firm had turned out a new engine they wished to 
have a “picture” of it. The man who could draw and 
colour artistically was in demand for such work. If we 
go into some offices of old firms to-day we shall find 
hanging on the walls drawings which of their kind are 
good enough for the Royal Academy—where, by the way, 
Mr. David Kirkaldy’s magnificent drawing of the Persia 
was once exhibited. Such things are never made now. 
Instead we have photographs, some of which are of the 
highest order of merit as sun pictures. The sun has 
done the draughtsman much harm. So much for the 
draughtsman, if we are to use the word in one sense. If 
we take it in another we find the position entirely 
changed. The draughtsman is not merely a creature who 
can wake lines with rule and compasses. He can design. 
In a word, he is not only a draughtsman, but an engineer 
in a sense. There are plenty of engineers who cannot 
draw; but there are twenty-fold as many draughtsmen 
who are not engineers. The pay that a draughtsman is 
worth is one thing; the proper remuneration for a man 





who can design is quite another. Such men are scarce; 
that is one point in their favour. The powers they 
possess are the result of education combined with natural 
endowment. All the teaching in the world will not pro- 
duce a first-rate draughtsman, using the word in its large 
sense. Poetu nascitur non fit. What is true of the poet 
holds good of the draughtsman who can design; he must 
be born, he cannot be made. Technical schools may give 
us men who can draw; they cannot give us draughtsmen, 

We have said that it is essential to the proper discus- 
sion of this subject that we should use words with pre- 
cision. What, it may be asked, do we mean by design ? 
We have been careful not to use the words “invent” or 
“scheme.” They mean something else. What we intend 
to convey will be best understood if we indicate the 
capabilities of a draughtsman who can design. He can 
take a rough sketch without a single dimension on it, 
and elaborate from that not the finished machine only, 
but all the detail drawings; and all the parts of that 
machine will be of such form as to entail the smallest 
possible expenditure of time and labour in their produc- 
tion. Anything square, for example, costs more for 
making than what can be put in a lathe and turned. 
Our model draughtsman will give the lathe the prefer- 


ence. Listen to the patternmaker when he gets his draw- 
ings. Everything is just right; core boxes just as 


they ought to be; prints all in the proper places; nothing 
forgotten, nothing left to be tried and altered and pulled 
about in the pattern a Good patterns save time, 
money, and temper in the foundry. ‘Two boxes do where 
another man would use three. Follow his work to the 
smith’s shop; see how simple and straightforward every 
forging is. Our model draughtsman understands just 
what can and cannot be made comfortably in his employer’s 
forge, and he uses his knowledge; and so it is through- 
out pattern shop, smithy, foundry, fitting shop, erecting 
shop—money, time, and temper saved all round. Is not 
such a man a jewel? is he not something to be valued by 
the engineer lucky enough to get him? We need not 
ask. But such a man may nevertheless have weak points 

things in which he entirely fails. He may, for example, 
be quite unable to get over a mechanical difficulty. A 
new machine has been designed with the utmost skill, if we 
regard it as something to be produced at a minimum of 
cost and 4 maximum of excellence. It is perfect, too, in 
strength and symmetry; but it may quite fail to accom- 
plish its intended purpose, and our model draughtsman may 
be totally unable to suggest the one thing needful. Conse- 
quently after all, good as he is, he is not superlatively good, 
aud for that reason he can never expect to receive a very 
high salary. But, on the other hand, we venture to think 
that he must have exceptionally bad luck if he finds himself 
out of work or paid starvation wages. There are, again, 
draughtsmen who ought to be engineers, and would be 
but for one failing. They are ingenious and clever to the 
last degree. They have an instinctive sense of the mecha- 
nical fitness of things; but they are for the most part 
inaccurate draughtsmen, and have no regard for rs 
who have to work from their drawings. They are very 
largely indebted to the pattern-maker and the foreman 
of the foundry for help out of many difficulties. In their 
way they are invaluable; but their way is narrow, and 
they do not always find themselves appreciated. They 
can earn good pay, but they are liable to want a berth now 
and then, for they sometimes make very costly mistakes. 

Allusion has been made to German draughtsmen ; they 
are invariably the product of the German technical 
schools. They can work for very little; they are very 
steady ; do not object to long hours; are extremely neat 
draughtsmen; as a rule, with few exceptions, very slow ; 
quick at figures; brimful of mathematics, which they 
cannot always apply. These mathematics are to them as 
crutches are to one who is lame; with their aid they can 
get on fast, but they cannot overtake the man who does 
not need crutches. A pupil once stood beside the chief of 
a drawing-office, who was preparing drawings for a new 
machine. “ How is it,” said the pupil, “that you are draw- 
ing bolts without either measuring them or calculating if 
they are strong enough?” The reply was, “I do not 
measure because they /ook right, and I do not calculate 
because I feel that an inch bolt is the correct thing; take 
the scale and try.” They were inch bolts of course. In 
this faculty of feeling whether a dimension is right or not 
lies the superlative excellence of the best type of English 
draughtsman. So far as we can learn it is wholly lacking 
inthe largest and fullest sense in such Germans as find their 
way to this country ; probably the best men remain at 
home. The power of instinctively perceiving whether a 
dimension is right or not cannot be acquired in a school 
or college; it is the result of experience, wide and various. 
Its possessor, we need scarcely say, is certain to be more 
rapid in his execution than the man who has to calculate 
and measure everything. 

We have perhaps said enough for the present to put 
the whole question of draughtsmen’s pay and position on 
a proper footing. Our object is toshow that very various 
qualities of draughtsmanship are to be had, and that no 
hard-and-fast rule can be laid down. It is certain, as we 
have already said, that those who have nothing better to 
sell than a German has, will not get 30s. a week while 
his competitor is quite content to take a guinea. 





ANTI-CORROSIVE PROPELLER BLADES, 


Marine engineers and shipbuilders have been casting about 
for years to discover an alloy which shall resist the corroding 
and “ pitting” to which cast steel propeller blades are so liable, 
At the last session of the Institution of Naval Architects the 
question came up for discussion in an important paper read by 
Mr. W. C. Wallace, whose object was to place before the mem- 
bers data as to the durability, strength, and cost of the 
materials which are now used, or likely to be in use for the 
purpose. His conclusions as to cost per ton were: “ast iron, 
£24; steel, £38; gun-metal, £130; manganese bronze, £135; 
phosphor bronze, £170 ; Delta metal, £115 ; aluminium bronze, 
£145. Admiral Colomb stated that he had been horrified 
at the amount of corrosion and pitting in cast steel propeller 
blades that had taken place in a very short time, anc asked for 
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information how it was that this pitting always took place at 
the back part of the blade. Mr. J. F. Hall—William Jessop 
and Sons, Sheffield—expressed the opinion that the corrosion or 

itting was occasioned by the sucking tendency caused by the 
blades always working in the same direction, and thus in time 
drawing out of the steel the particles or molecules which had 
not sufficient affinity in themselves to hold together as corro- 
sion went on. He advocated for propeller blades a steel of 
very high tensile strain, say from 70 to 75 tons per square 
inch, with an elengation of from 7 to 10 per cent. in 10in., 
and capable of vending to an angle of 50 deg. Such a 
steel could now he produced, and his firm were prepared to 
make it. Mr. Bb. Martell—chief surveyor of Lloyd’s Register— 
said that if the Hall’s, or anyone else’s firm, could give them a 
strong steel propeller blade that would not corrode, there was an 
enormous fortune within the grasp of that firm. In this opinion 
Lord Ravenswerth—the Chairman—warmly concurred, This 
discussion excited great interest in Sheffield, and many manu- 
facturers set themselves to study and experiment—among others 
Mr. John Willis, of the firm of Messrs. John Willis 
and Co,, “Speciality”? Steel Works, Attercliffe. These 
works, by the way, obtain their name from a “special” 
self-hardening steel, of which Mr. Willis is the inventor and sole 
manufacturer, ‘he steel obtaining its name from the fact that 
it is specially adapted for tools and engineers’ work of 
every description. Mr. Willis claims to have discovered a new 
method of preserving iron and steel propellers, blades, &c., from 
corrosion, Sea going engineers and shipowners know that cor- 
rosion sets in very quickly upon the back of propeller blades, 
and to a greater extent in steel than in cast iron, The first cost 
of manganese bronze or gun-metal blades weighs seriously with 
shipowners ; and it is, therefore, of the highest importance to 
look to the improvement of iron and steel blades, Mr. Willis’ 
invention consists in a coating of copper united to the casting. 
This is effected by the copper plate properly bent to shape, 
being placed in and forming part of the mould into which 
the iron or steel is poured, with the result that the copper 
is firmly united by fusion to the iron or steel face. All anti- 
corrosive metals are covered by the patent. Several of these 
are now undergoing tests to ascertain the most suitable for this 
purpose. Specimens of steel and copper united in this manner 
have been exhibited to our Sheffield correspondent, and a sample 
forwarded to this office. There appears to be a perfect joint, 
the steel and copper being fused together and thoroughly united. 
We understand that several blades with the backs protected by 
a copper coating under Mr, Willis’ patent are in course of prp- 
duction in Sheffield, and we hope atan early date to give further 
particulars of this method of preparing propeller blades to resist 
corrosion when the process has been fully developed, the blades 
fitted, and in actual work. It may be added that the blades 
can be totally coated if considered desirable. 


WAGES AND DIVIDENDS OF IRONWORKS IN GERMANY, 


THE annual return of wages paid and financial results of share 
companies, which the Steel and Ironmasters’ Association collects 
from the works, foundries, and machine facturies, has just come 
in, and relates to 205 establishments distributed all over Germany, 
88 of which are share companies. In January, 1887, the 205 works 
employed 138,695 workpeople, who received M. 9,181,870 monthly 
wages; in January, 1888, there were 147,051 men engaged, and 
the monthly wages were M. 10,259,518, an increase of 8356 men 
or 6°2 p.c., while the increase in wages was 1,077,648 or 11°7 p.c. 
In January, 1887, each person employed, including boys and 
labourers, earned an average of M. 66°20, and in 1888 M. 69°67 
per month, which, on the year, would equal a gain of M. 42°84, 
or for the 205 works, which, though not including all, neverthe- 
less represent the bulk of them, an advance of M. 12,931,776. 
The 88 companies above mentioned, according to the officially- 
published balance-sheets, earned, with a share capital of 
M. 333,047,492, M. 8,335,818, or 2°51 p.c. dividend in 1885-86, 
against M. 14,450,695, or 4°29 p.c., with a capital of 336,159,392, 
in 1886-87, or an increase of dividend of 1°78 p.c. Beyond their 
wages in 1887, a statutory sum of M. 2,340,893, or M. 15°92 per 
man, was paid by the 205 works for sick, invalid, and pension 
funds, while voluntarily 159 of the works paid a sum of 
M. 2,511,876, or M. 18°52 per man, for pensions to widows, 
schools, libraries, lodging-houses, and sundry other institutions 
for the benefit and recreation of the workpeople. For the com- 
panies this made more than a quarter of the amount of the 
entire dividends paid to the shareholders, and the same propor- 
tion may justly be supposed to have been sacrificed for the 
same purposes by private works out of their yearly profits. 


THE NAVIGATION OF THE DANUBE, 


Tue high protective duties of late years imposed by the 
Government of Austro-Hungary are likely considerably to 
affect the improvement of the difficult channels at the mouth 
and throughout the whole course of the Danube. Work has 
been constant and progressive at the Sulina mouth of that river 
for many years, but still much improvement yet remains to be 
effected, while any cessation of the work of maintenance may 
re-create the difficulties which arose formerly from obstacles 
which have already been removed. This latter work is to a very 
considerable extent imposed upon the Danube Steamship Com- 
pany, and hitherto the successful working of its fleet has enabled 
it to bear this burden. But in consequence of the excessive 
duties referred to above, the company was compelled so seriously 
to lower its rates, that during 1887, although that year was one 
of the largest traffic known in its history, the shareholders 
received but 1 per cent. dividend against 6 per cent. dividend in 
1883 with a traffic considerably less in amount. The duty of 
maintenance of the tortuous navigation of the Danube is in 
consequence said to have been of late greatly neglected, with the 
result that all traffic upon the river, and especially in the lower 
reaches of it, has become greatly impeded. An international 
Commission, we believe, is charged with the supervision of all 
works connected with the Danube, and it will be its duty, doubt- 
less, to attempt to remove the cause of the many complaints 
now made by shipmasters navigating that river. But the 
initiatory difficulty being due to international commercial 
jealousies, the Commission will have to allay these before it can 
compel the Danube Steamship Company to fulfil its engage- 
ments, or else run the risk of driving the latter into bankruptcy. 


JAPANESE LACQUER FOR IRON SHIPS, 


Tue Japanese Admiralty has finally decided upon coating the 
bottoms of all their ships with a material closely akin to the 
lacquer to which we are so much accustomed as a speciality of 
Japanese furniture work. Although the preparation differs 
somewhat from that commonly known as Japanese lacquer, the 
base of it is the same, viz., gum-lac, as it is commonly termed. 
Experiments, which have been long continued by the Imperial 
Naval Department, have resulted in affording proof that the new 
coating material remains fully efficient for three years, and 
the report on the subject demonstrates that, although the 
first cost of the material is three times the amount of that 





hitherto employed, the number of dockings required will be 
reduced by its use to the proportion of one to six. A vessel of 
the Russian Pacific fleet has already been coated with the new 
preparation, which, the authorities say, completely withstands 
the fouling influences so common in tropical waters. It occupied 
the native inventor for many years to overcome the tendency 
of the lac to harden and crack ; but having successfully accom- 
plished this, the finely-polished surface of the mixture resists in 
an almost perfect degree the liability of barnacles to adhere or 
weeds to grow, while, presumably, the same high polish must 
materially reduce the skin friction which is so important an 
element affecting the speed of iron ships. The dealers in gum- 
lac express the fear lest the demand likely to follow on this 
novel application of it may rapidly exhaust existing sources of 
supply. 
BELGIAN COMPETITION, 


WE have repeatedly commented upon the many instances in 
which our Belgian neighbours have successfully competed with 
ourselves in the production of machinery of all kinds, and we 
now learn that but very recently they have been given prefer- 
ence with respect to the construction of large iron water tanks 
by the authorities of Buenos Ayres, Their tenders accepted for 
these was by no means the lowest, several English firms of 
known repute having offered lower prices than those named by 
the Belgian contractors. These, however, were given the pre- 
ference, partly, it is said, because of the chance of earlier and 
more certain delivery. The contract was a large one, and is in 
course of execution at Lille, Charlerois, Liége, and several other 
places. The terms of the contract are strict, and a deficiency of 
only half a millimetre in the fixed gauge of the plates ensures 
rejection. The work is being supervised by a leading London 
engineer, and it is said that, in his opinion, no better work 
could be executed anywhere. That the preference named should 
have been shown in spite of lower prices offered by English 
firms, proves how established has become the reputation of 
Belgian workshops. This not only now competes with our own 
in the matter of material and execution, but turns the scale as 
regards selection because of rapidity of execution and con- 
sequent punctuality in delivery. So far as we are aware, this 
is the first instance in which, notwithstanding the higher cost, 
the output of the Belgian factories has been preferred to that 
of those of Great Britain, 


THE CHANNEL TUNNEL, 


WE announce with much pleasure that the second reading of 
Sir Edward Watkin’s Channel Tunnel Experimental Works 
Bill was negatived by the substantial majority of 142 on Wed- 
nesday night. We trust that this serious defeat will satisfy Sir 
Edward Watkin that the people of England regard the safety 
of this country of more real importance than the interests 
of the South-Eastern Railway Company and Sir Edward 
Watkin. It is charitable to assume that Sir Edward be- 
lieves that he knows better than military men, whether a 
tunnel would or would not introduce an element of risk into 
our relations with continental nations, and that this self-confi- 
dence, and a burning desire to do the best he can for his share- 
holders, has closed his eyes to the facts. It is, perhaps, a 
secondary consideration that the tunnel could not possibly be 
made to pay; that would not be the affair of the promoters. It 
is unnecessary, however, to waste space in discussing a scheme 
of which no more, it is reasonable to expect, will be heard for 
many years to come. 
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Les Torpilleurs, la Guerre Navale et la Defense des Cotes. Par 
Vice-Amiral Bovurcois. Paris: Libraire de kn Nouvelle 
Revue. 1888. 

THE substance of this little work first appeared in a 
series of articles contributed to La Nouvelle Revue in 1886, 
1887, and February of the present year. The author, a 
distinguished naval officer, died very recently, so the 
articles are republished without alteration. Two prevail- 
ing ideas pervade the work. First, to combat the doc- 
trine put forward of late years that war should be waged 
regardless of humanity, that defenceless towns should be 
bombarded, and merchant vessels sunk by torpedo boats 
without warning; second, that any number of torpedo 
boats can replace an ironclad fleet. 

The opening chapter details how towards the end of 
August, 1870, the French fleet appeared off the small 
German town of Colberg. The admiral had orders to 
destroy it, but finding the place quite defenceless—it was, 
in fact, simply a bathing resort—he telegraphed for 
further instructions, which never came; so he refrained 
from this act of destruction. The author points out 
there was nothing to gain by bombardment, and if the 
nation which indulged in such actions is defeated, the 
penalty inflicted afterwards will be made heavier. What 
a monstrous and also impracticable idea, the author says, 
is this of wholesale commerce destruction by torpedo 
boats without warning—the whole world would be in 
arms against such proceedings. The nationality of a 
vessel must first be verified, and arrangements made for 
the disposal of the crew and passengers. The author 
points out that experience has shown the proper place 
for torpedo boats is in coast defence duty, and that they 
are unsuited for ocean warfare. They cannot supersede 
ironclads, because they are unable to do certain work 
which can only be performed by the larger vessel. The 
command of the sea can only be secured and maintained 
with battle-ships. Heavy blows may be inflicted on 
commerce, but that alone cannot produce submission. It 
is a species of guerilla warfare that cannot affect 
materially the issue, and as a proof it is pointed out that 
the losses we suffered of old from this cause did not pre- 
be us from blockading their ports and defeating their 

eets. 





A Handbook of Electrical Testing. By H. R. Kemre. 
Edition. E, and F. N, Spon. 
AttHoucH the general arrangement of this book, so 
indispensable to every scientitic electrician, is the same as 
that of the previous edition published three years before 
it, no less than fifty-four pages of new matter, or about 
one-tenth of the whole book, have been added to its 
twenty-seven chapters. Having regard to the fact that 
during those three years no new great principle in testing 
was introduced, and that the improvements mainly 
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related to matters of detail, and to the construction of 
instruments, it is not to be wondered at that the 
additional matter is to be found chietly in those parts of 
the book. Chapter IIL, on galvanometers, has been in 
great part re-written and increased in length by one-half ; 
descriptions of Obach’s tangent galvanometer, of the 
D’Arsonval Deprez dead-beat galvanometer, and of some 
forms used in the postal telegraph work, here finding 
their appropriate place. ; 
In the chapter on the Wheatstone bridge the section 
devoted to the metre or slide-wire bridge, and its modifi- 
cations, is largely extended, so that Thomson’s bridge, 
Carey Foster’s method of measuring low resistances, and 
Professor Chrystal’s standard of resistance for use with 
metre bridges, are now described. Some new matter on 
the localisation of faults is introduced, such as descrip- 
tions of Mance’s and Jacob’s methods, and an exposi- 
tion of Kenelly’s law of fault resistance. The 
chapter on measurement of high resistance has been 
supplemented by some valuable observations on “ Earth 
Readings” in connection with cable testing, and on 
the inferences to be drawn from these; while further 
help on that important subject is given in the 
chapter on temperature corrections, especially where two 
sections of a cable are at different temperatures. It is 
scarcely to be expected that so highly technical a book 
should be altogether free from errors; but they are few 
in number. We may point out, for example, that the 
key as figured on pp. 92 and 93 cannot possibly do what 
it is supposed to; that Gott’s formula on p. 340 should be 
tT, = - F,; and that on p. 430, the third line of for- 
1 
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perfections as these, however, are amply condoned by the 
great general excellence of the book, upon the issue of 
which we can congratulate not only the author and pub- 
lisher, but also every electrical engineer who is desirous 
of having his work properly tested, since no electrical 
laboratory can be considered complete without a copy 
of it. 
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Year-book of the Scientific and Learned Socicties oy Great Britain 
and Ireland ; comprising Lists of the Papers read during 1887 
before Societies enyaged in all Departments of Rescarch, with 
the Names of their Authors. Fifth annual issue. London: 
Charles Griffin and Co. 1888. 


THE scientific societies are now so numerous, and the 
aggregate of work done by them so large, that this year- 
book, which gives the names of these societies, their 
dates and places of meeting, names of presidents and 
officers, and a list of all the papers read, becomes a direc- 
tory of scientific societies, and of the scientific work of 
the year in all branches, and a very useful addition to 
every reference library. In an appendix is given a list of 
the leading scientific societies of the world. 


Tabulated Abstract of Acts of Parliament relating to Water 
Undertakings, 1879 to1887. Compiled by Epwarp KyNaston 
Burstat, M, Inst. C.E. London: H. Froude, 1888. 


Tuis is a compilation which must be of very great value 
to all interested in water supply undertakings, and 
although comprised in seventy pages, the information it 
contains will save waterworks engineers and borough 
officials a great deal of time. The subjects are given in 
nine tables. Table I. gives a complete list of all water 
Acts and orders, showing name of place, date of Act, 
clause in Act, the old and the new share and loan capital, 
and, where possible, the amount authorised to be raised ; 
Table II. gives name of Act or order, date, clause, and 
rate of dividend; Table III. gives under similar heads 
the capitalisation of profits; Table IV. gives manner and 
time of repayment of money borrowed by public bodies; 
Table V. gives sale of shares by auction or tender; Table 
VI. rates of charge for domestic supply ; Table VII. gives 
rate of charge for public or trade supplies; Table VIII. 
gives authorisation of transfers from companies to public 
bodies, with, as in previous tables, abbreviated particu- 
lars; and Table IX. gives special provisions worthy of 
notice. This enumeration will show that the book may 
be taken as an explanatory index to the leading points in 
the water Acts for the eight years including 1887, and it 
may be taken that Mr. Burstal’s experience for many 
years as engineer of the Oxford Waterworks has guided 
him in selecting the most frequently required infor- 
mation. 
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ANDERSON’S REVOLVING PURIFIER, DOR- 
DRECHT. 


THE increasing demand for water in the town of Dordrecht, 
on the Maas, rendered it necessary to extend the settling ponds 
and filter beds, but the nature of the ground and the scarcity of 
land rendered such extension very difficult and costly. The 
waters of the Maas are frequently turbid and highly coloured, 
so that filtration to be effective, had to be very slow, not more 
than at the rate of 2°1 metres cube per square inch of surface 
per 24 hours (43 gallons per square foot). a. 299 = r.,. V3" 

It occurred to the engineer of the works, M. I. A. Francois, 
that it might be possible to increase the supply of water by 
accelerating the rate of filtration through the existing filters, 
instead of extending them, by adopting the method of purifica- 
tion by means of metallic iron, which had proved so successful 
at Antwerp. He accordingly put himself in communication 
with Messrs, Easton and Anderson, who, after some preliminary 
experiments, undertook to double the rate of filtration, to 


remove the colour and turbidity from the water, and reduce the | 
The offer was accepted, and | 
early in 1886 the apparatus capable of dealing with 1,400,000 | 


organic impurity by 60 per cent. 


gallons per twenty-four hours, and represented in the annexed 
engravings was erected. The water from the river is delivered 
by means of existing pumps by the pipe A, into a small service 
tank B, in which it gets rid of any air that it may have carried 
over, and descends by the pipe C, and the branch D, through 
the hollow trunnion into the Anderson revolving purifier E, 
5ft. Gin. diameter by 24ft. long. This apparatus, as is well 
known, consists of a wrought iron cylinder, supported on hollow 
trunnions, F, on which it is caused to revolve slowly. The inlet 
and outlet pipes pass through stuffing boxes in tke trunnions, 


and the inside of the cylinder is fitted with curved shelves, or | 


ledges, by means of which the iron borings, or cuttings, are per- 
petually scooped up and shewered down through the mass of 
water which is making its way slowly through the cylinder, and 
in addition there are certain contrivances to insure a regular 
distribution of the iron, and to prevent its being carried out of 
the cylinder by the current. 


The water leaves the cylinder by the outlet pipe G, and the | 


vertical pipe H, which delivers it into a small tank L, whence it 
flows down into the reaction wheel K, by means of which, through 
a train of wheels, motion is communicated to the revolver. The 
water from the reaction wheel flows into the trough M, passing 
over @ perforated false bottom, under which air is forced by 
means of a Root’s blower, N, which is also driven by the reaction 
wheel. The perfvurations in the false bottom are very fine, and 
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permit an abundant stream of air to pass through the water as 
it flows past, and by so doing assists in reducing the soluble fer- 
| rous oxide, Fe O, to the insoluble ferric oxide Fe, O,, which is 
| afterwards separated by the ordinary sand filters, on which the 


"Tu Ewcincer™ 


trough which is of considerable length, conducts the water 
The success of the instailation has been very complete, and Mr. 
Francois in reporting to the municipal authorities in September 
1887, stated that the guaranteed rate of filtration had been 
attained, that the objectionable colour had been removed, that 
the chemists employed to analyse the water have not hesitated 
to declare that the method of purification has fulfilled all the 
conditions of the contract, and that repeated microscopical exam- 
inations have proved that the water was greatly improved from a 
bacteriological point of view. Again on the 13th March, in the 
present year, the same gentleman repeats that the apparatus 
continues to give full satisfaction, and is attracting a great deal 
of attention from other municipal authorities. <A similar appara- 
tus has been erected at Gouda, in the same neighbourhood, and 
has given equally satisfactory results. The practical effect of ~ 
the installation at Dordrecht has been that the apparatus, 
occupying a 8 of 675 square feet, is producing far better 
results than the addition of 35,000 square feet of sand filter sur- 
face would have done. 








THE BIRMINGHAM CABLE TRAMWAYS. 


Iv our last impression we published a two-page engraviug, 
illustrating the permanent way and works above and below 
ground of this important adaptation of the cable system of 
working tramways. We now publish further engravings illus- 
trative of details of the permanent way, of the mechanical 
appliances connecting cable and car, and of the steam machinery 
by which the cable is kept in motion, 

Turning to Figs. 18 to 24, plan and sections will be found of 
a rocking point which may be used as an automatic point for 
either right hand or left hand, or it may be used as a facing 
point. From the section Fig. 19 it will be seen that the upper 
end of the rocking tongue of the point is pivotted, while the 
lower and thin end rests in a groove in which it rocks, The box 
at the side of the point, seen in section in Figs, 20 to 24, con- 
tains a pair of levers with balance weights, which act upon a pin 
P.connected to the tongue. The way in which these act may 
be seen from Figs. 20 to 24, which are sections on the lines C C, 
B B, and G G of Fig. 18, and show how, by throwing the lever 
with the weight marked A, Fig. 20, over to the position shown 
in Fig. 21, the tongue is permissively held over as a right-hand 
point instead of a left-hand point as in Fig. 20, the lever B with 
its tongue which engages in the two-teeth pinion of the pin P, 
taking the two positions shown in Figs. 20 and 24. In one 
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position—Fig. 20 for instance—the lever of the weight A bears 
down upon the pin P, and thus moves and holds the tongue over 
towards the box, whilst when the weight A is in the position 
shown in Fig. 21 the tail of the lever pushes upwards. 

In Figs. 25 and 26 are given sections and plans of the per- 
manent way, Fig. 25 at one of the larger covered entrances to 


the cable tunnel or conduit, and Fig. 26 at one of the smaller land lowered. This is effected by means of the grip | 


openings covered by a cast iron door, pivotted at its two outer 
corners and kept down by its own weight. It is unnecessary to 
describe the permanent way, as it is so clearly shown in these 
engravings, and at Fig. 8, published on the double-page engrav- 
ing with our last impression. Turning to Figs. 31, 32, and 33, 
we have a plan and a section of the curve at the corner of 
Colmore-row. Fig. 31 gives plans at A A and BB of Fig. 32, 
and algo a surface plan. From these it will be seen that the 
method adopted for getting round this sharp corner consists in 
the disposition in plan of a series of rope pulleys almost as close 
together as they can be placed—see Fig. 31. At Fig. 32 isa 
section of half the road, showing one line of rails, the pulley 
chamber beneath the curve, and the girder supports of the 
pulley frames and roadway. The section of the rope is shown 
on the pulley, but it is also shown in its position when taken up 
by the gripper, which is shown in its place in the slot when a 
car is passing round the curve. The sides of the lower part of 
the slot, i.e., the wide part beneath the slot rails, are provided 
with flat rubbing surfaces, as seen in the section. The sides of 
the gripper are, as more clearly seen in section in Fig. 27, 
similarly provided with rubbing pieces. These surfaces only 
come into use at the curve, and are there kept served with a 
viscous lubricant. Their use, it will be seen, enables the gripper 
to bear the side pull consequent upon its holding the rope off 
the pulleys, near which it happens to be. The gripper is shown 
at Figs. 27, 28, 29, and 30, page 52¢, As seen at Fig. 30,the gripper 
jaws are closed. When open, and the cable is running freely 
between them, it is carried by the two small rollers marked R 
in Figs. 27, 28, and 29. The position of the gripper in and 
below the slot rail is seen in Fig. 30, in connection with all the 
apparatus on the car for controlling its action. Turning to 
Figs. 27, 28, and 29, it will be seen that the rollers R upon 
which the cable runs when the jaw pieces G G! are open are 
carried by levers T connected by a pin P. Thus when the 
lower jaw G descends, with the plate A guided by the side 
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| pieces H H, Fig. 28, the spring which acts on the pin P forces | immediately any accident happens to the rope. The exhaust 


| the rollers up into the position shown, so that they still bear | pipe from the cylinders has a bye-pass, by means of which the 


| against and carry the cable. The two positions are also shown 
| in full and dotted lines by Fig. 30. From Figs. 27, 28, 
|and 29 it will be seen that for working the gripper it 
| is necessary that the central part A should be raised 


| lever shown in full lines in its central position on the car 
| platform in Fig. 30. This is really a double lever one part, a 
| shorter lever being shown on this side of the grip lever, and 
| marked auxiliary lever. In ordinary working these two levers 
| always work together. Both are pivotted on the pin next 
| above B, Only the auxiliary lever has an extension below the 
| fulerum, and this is connected by the lever F to the lever on the 
| pin E, and this, by means of the rod G, lever, arm H, and 
| link K, operates the part A of the gripper. The lower end of 
| the auxiliary lever then works the gripper, but the long or 
main gripper is the one by which the chief work is done. The 
object of the auxiliary lever is to be able to get an extra 
movement of the connecting rod F for fully freeing the cable. 
It will be seen that the auxiliary lever is pivotted to the longer 
lever at D. When then in ordinary use the two levers work 
together, the tail B of the auxiliary acts as tail of the longer 
lever. When the connection between the two levers is released 
the levers go to the two positions shown by the dotted lines. 
The lever tail seen at S is the brake lever tail, and need not be 
specially referred to. It will be seen that beside this brake 
lever is a vertical spindle and hand wheel for actuating a slipper 
brake, which is used separately or in conjunction with the 
ordinary brake. 

Turning now to the machinery upon which everything 
depends, we have a fine pair of engines and winding gear, as 
illustrated above. All this machinery has been made by 
Messrs. Tangye, Birmingham. 

The engines have jacketted cylinders 24in. diameter by 48in. 
stroke, and run fifty revolutions per minute ; they are fitted with 
Jefferiss’ automatic expansion gear. The piston-rods 4in. dia- 
meter, are of steel ; the steam pipes 6in. diameter, and exhaust 
pipes 8in. diameter. A main equilivrium stop valve is 
placed in a convenient position at A, so that the engireer 
can have full view of his engines. Under each fiy-wheel a | 








exhaust steam, instead of going through the heater, can be 
utilised {n the injectors for feeding the boilers. 

The crossheads are fitted with gun-metal adjustable soles; the 
pins are of steel, but the connecting-rods are of wrought iron. 
The fly-wheels are 15ft. diameter and 2ft. in width ; they are 
made in two parts secured together by turned bolts. They are 
turned on the face, and weigh about 8 tonseach. The main shaft 
is of steel, and is 9}in. diameter at the bearings, which have wedge 
adjustment and are in three parts. The pinion on the main shaft 
is 5ft. 43in. diameter, the large spur wheels are 13ft. 11}in. 
diameter at the pitch line ; all these are in halves, planed and con- 
nected by the bolts. 

The barring arrangement consists of a pair of Tangye’s vertical 
Archer engines, with cylinders 6in. diameter and 7in. stroke 
which drive a pinion geared into a spur wheel fixed toa shaft on 
which is a worm gearing into a worm wheel attached to a 
secondary shaft which can be coupled to either of the main 
engine shafts ; and when the main engines are once started they 
throw the worm out of gear, and when once out of gear it is 
held there by a catch. From the plan above it will be seen 
that either or both engines may be thrown out of gear by means 
of clutches seen at Aand A’. The main pinion F, and the large 
spur wheels D and &, are fixed to the shafts, but the large 
grooved pulleys are made fast or loose by means of the clutches 
at the ends of the spindles carrying them and the hand wheels 
W W! &. 

The rope driving pulleys for the Birmingham service, namely, 
those of the pair of engines which are the lower ones on the 
above plan are 10ft. diameter, in halves, and are also pro- 
vided with jaw couplings cast on the boss at one side. The 
periphery is grooved for the rope, and is lined with compressed 
beechwood, held in position by segments bolted on at one side, 
as seen at Fig. 34, page 526. The driving pulleys for the 
Handsworth service are similar, but are larger, being 13ft. 4in. 
diameter. The larger size has been adopted because the cars 
may be run on this service at a higher speed. 

The carry pulleys along the line are placed 28ft. apart ; the 
yokes are placed 4ft. apart ; the radius of sharpest curve, namely, 
that at Colmore-row, is 45ft. on a gradient of 1 in 20—28; a 


| powerful steam brake is fixed, so that the engines can be stopped | very awkward eorner, The steepest gradients on the route, 1 in 20 
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—Snow-hill. The permanent way of theextension toHandsworth, 
which will shortly be constructed, is about 13 miles in length, 
and is also to be double line throughout. 

There is a 6-ton overhead traveller, which runs the length of the 
building on beams supported at the side walls, and consists of 
two wrought iron end carriages mounted on wheels, two wr ought 
iron girders, and a compact lifting gear or crab fixed at one end, 
so that all motions can be worked from the side. The crab is 
self-sustaining, aud the weight can either be lowered by pulling 
the chains or releasing the brake. The span of the traveller is 
37ft. Qin. 

From the section Fig. 2, published with our last impression, 
giving a diagram of the ropes, it will be seen that the rope com- 
ing from Birmingham, where it passes over the return pulleys 
in the pit in Colmore-row, Figs. 6 to 7, reproduced on page 
526, enters and passes under and free of the first 
driving pulley, but is received by and bends round the 
second driving pulley, passes over the top, then crosses over and 
passes under the first pulley, round it, and thence to the pulley 
on the tension carriage. The latter pulley is mounted on an 
axle which is not horizontal, as will be seen from Fig. 1, so that 
the pulley is at an angle. By this means the rope, in coming 
from the under side of the pulley is diverted to one side a little, 
so as to pass by the side of the driving pulleys and then out to 
Birmingham. The same arrangement is repeated for Hands- 
worth. 

On the tension carriage is a winch—see Figs. 1 and 2—from 
which a rope leads to a small pulley fixed to a crosshead, then 
round the small pulley back to the winch again. At the back 
of the crasshead strong volute springs are fixed to take up any 
violent shock, and chains lead from this over pulleys and sup- 
ports, the ends of the chains being connected to cradles which 
carry the tension weights. These are in sixteen parts, so that 
the weights can be adjusted according to the amount of traffic 
or the condition of the rails. 

Near the boilers, Fig. 1, will be seen the cable renewing gear. 
This gear, it may be mentioned, was tested the week before 
last, and found to work most satisfactorily. The cable, which 
had been in use for several months—that is, during the experi- 
mental pari of the history of the tramway as well as since its 
opening—was cut by the omission of the ear driver tu release 
the gripper before he arrived at the pulleys, seen in Figs. 1 and 
9. It therefore became necessary to thread the new cable at 
once, and this was done between the latter part of the afternoon, 
when the old cable was cut, and five o’clock the next morning, 
when the line could have been again opened. It was opened at 
the usual hour, seven o'clock. 

The boilers are of the Lancashire type, and six in number. 
They are 24ft. by 6ft. diameter, and of steel, to a specification 
requiring tensile strength 26 to 30 tons per square inch; 
elongation 20 per cent. in 10in. The steam pressure is 80 Ib. per 
square inch. The shell plates gin. thick, longitudinal seams 
double rivetted, edges of plates planed, the holes being all drilled 
when plates are in position. The flues are constructed of mild 
steel gin. thick. There are two in each boiler 2ft. 44in. 
diameter ; the two furnaces uniting behind the bridges, and 
forming one oval-shaped flue. This flue is fitted with twenty- 
one Galloway tubes, and also pockets for throwing the flame on 
to the tubes. The end plates are in one piece, }in. thick, of 
mild steel, stayed by means of ordinary gusset plates. The 
fittings are:—One brass 2in. blow-off cock; one 2in. feed check 
valve; one 5in. steam junction and perforated anti-priming pipe; 
two fusible piugs; one 3in. spring-loaded safety valve; one 3in. 
dead weight safety valve ; two sets water gauge glasses ; one 7in. 
Bourdon’s steam gauge ; one manhole ; one mudhole in front plate. 
The main steani-pipe is of wrought iron, fitted with copper expan- 
sion joint between each boiler. There are two donkey feed- 
pumps, each with two rams 6in. diameter and 6in. stroke, and 
two exhaust injectors. The tests of boilers were 125 lb. per 
inch water pressure, and 80 lb. per inch steam pressure. The 
chimney has a height from ground level of 110ft., and its 
diameter at top is 5ft. 6in. 

The following are the names of the constructors and con- 
tractors for the various parts of the works of the tramway and 
machinery :—Route length of tramway — double line — con- 
structed, 14 miles ; contractor, Mr. Jacob Bigg, Handsworth. 
Running rails, 9Slb. per yard; slot rails, 65 lb. per yard ; 
supplied by the Barrow Hematite Steel Co. Wrought iron 
yokes, pulleys, hatches, &c.; supplied by Messrs. Tangye, Bir- 
mingham. Slot points—Kincaid’s patents—supplied by Messrs. 
Ransome and Rapier, Ipswich. Rocking points; supplied by 
Messrs. F. H. Lloyd and Co., Wednesbury. The steel wire cable, 
Sin. circumference, containing six strands of nineteen wires 
each, laid round a hemp centre core—wire No. 15 b.w.g., tensile 
strain of each wire, except central wire of each strand, equal to 
95 tons persquare inch, or breaking strength of each cable,33 tons; 
was supplied by J. and E. Wright, Birmingham. The cars are 
of the double bogie kind, carry twenty inside and twenty-one 
outside, and were built by the Falcon Engine and Car Company, 
Loughborough. 








EMPLOYERS’ LIABILITY. 





Iy our last impression we gave the first portion of an article 
from Le Genie Civil. The following article is the sequel 
slightly condensed :— 

“The Austrian law of 1887 organises the compulsory in- 
surance of workmen against accidents. It is animated by the 
same principle as the German law; but it differs from it in 
points such as the following :—There is only one Corporation 
for each province, which comprises all the industries of that 
province. The amounts of the industries are not quite so large 
as in Germany, but the pensions to the wounded begin from the 
fifth instead of the fourteenth week. Every year the Corpora- 
tion states what amount of capital it will be necessary for its 
members to pay in order to provide for the pensions of the year. 
In Germany, the workman whose daily wage exceeds one florin 
pays 10 per cent. of the insurance premium. 

By the law of the 17th June, 1883, a body of inspectors is 
provided, whose duty it is to see that the laws concerning pro- 
tective measures, the duration of work, and the apprentices’ fees, 
are carried out. These inspectors have the right to enter the 
workshops at any time during working hours. The Corporations 
can order the establishments of their members to be visited by 
these official inspectors, but the regulations as to the measures 
to be adopted are under the direction of the provincial adminis- 
tration. The governing principle, then, in Switzerland, Austria, 
and Germany, is that of the presume. responsibility of the head 
of the house until it is proved to the contrary by him ; indi- 
vidual responsibility in Switzerland, joint and corporate responsi- 
bility in Austria and Germany. England alone has made no 
alteration of the common law of general responsibility with the 
proof at the charge of the plaintiff. There have from time to time 
been many projects on this subject brought before Parliament in 
France, The first attempt to ameliorate the situation of werkmen 





injured through their work was under the Empire in 1868, when 
it was proposed to create “ Caisse d’Assurance National en cas 
d@’Accidents.”” Since then various schemes have been brought 
under discussion, and have been abridged, amended, and thrown 
out by the Chamber. Those of MM. Martin Nadaud, Penleney, 
Henri Maret, and Felix Faure all embodied the principle of the 
presumed responsibility of the master, charging him with the 
proof that the accident had arisen through the fault of the 
victim and not through his own. 

"The proposed law, now under discussion in the Chamber, is 
that which was brought forward by the Comission on the 28th 
of November, 1887, through M. Duche¢, its reporter, aud since his 
death by M. Ricard. The principles and provisions of this 
scheme are as follows :—Scheme of the Commission: Two new 
principles had presented themselves in the schemes brought 
forward up to this time; the principle of the double simul- 
taneous responsibility of the master, a general responsibility 
resulting from the common law, and an especial responsibility 
resulting from professional risk, and the principle of com- 
pulsory insurance. The Commission rejects them both, but 
from different motives. It rejects the creation of an 
especial so-called professional risk, not because it ignores the 
existence of such risk, but because it is naturally comprised in 
the responsibility under the common law, without there being 
any necessity to make especial mention of it. The master is 
responsible for the act of persons in his service, and for the 
things under his care. Now, the so-called professional risk 
results from the action of these things ; it is then comprised in 
the general responsibility of the head of the house, and he alone 
should bear the burden of it. The Commission has come to the 
conclusion that an indemnity should be paid in all cases of acci- 
dent, except where it has been voluntarily provoked by the 
victim. But as accidents are not solely due to the action of 
things, and that a certain portion of them are for the most part 
the result of the action of persons, the Commission has deemed it 
just to take into consideration the joint responsibility of master 
and workman in the accident by fixing, not an unique respon- 
sibility, but two limits, minimum and maximum, between 
which the judge can divide the responsibility. The result of this 
is, that the circumstances of the accident will henceforth furnish 
the elements which will enable the judge to fix the indemnity 
between the two limits determined by law, but they will in no 
way interfere with the principle itself of this indemnity. This 
general principle established, the Commission has proceeded to 
fix the amount of the indemnities, taking as a basis the average 
annual wage of the victim. In case of actual incapacity for 
work the annual pension varies from one to two-thirds of the 
average wage, not descending below 400f. for men and 250f. for 
women. In case of death the indemnity is granted in every 
case, and dves not vary with the cause of accident, even when 
there has been fault on the part of the victim. This indemnity 
comprises the funeral expenses, estimated at twenty times the 
daily wage, and the annual pensions to the widow and children 
of the victim, and in certain cases to his parents. In the case 
of temporary incapacity for work the indemnity is to be half the 
daily wage, not exceeding 2f. 50c. In every case the expenses of 
illness up to 100f. is to be at the charge of the principal of the 
establishment. The indemnities fixed by the proposed law are 
applicable to all cases of accident except where a penal condem- 
nation is passed against the master on account of the accident, 
In this case the judge alone has the right to fix the indemnity. 
The responsibilities being thus fixed and limited, the Com- 
mission discusses the procedure to be followed in case of acci- 
dent. It proposes to render this procedure shorter and less 
onerous by adopting the following dispositions:—When an 
accident takes place the master is called upon to make a declara- 
tion about it within twenty-four hours before the mayor and 
the justice of peace, assisted by a doctor, and, if necessary, an 
expert. At the latest this is to be closed within eight days. 
The inquiry being terminated, the president of the tribunal is 
himself called upon to endeavour to conciliate the parties, He 
would no doubt in many cases succeed. If an action takes 
place it is to be judged as a summary affair, the workmen to 
have the right to judicial assistance and the judgments to be 
carried out by writ of execution, in spite of appeal. By these 
enactments the question of accidents would be much more 
rapidly settled, and at smaller eost than under the present 
system. We have now rapidly surveyed the first part of the 
project of the Commission. This first part is complete in 
itself, and might be voted quite independently ot the second, of 
which we shall also speak. 

The second part treats of insurance. We have before said 
that the Commission rejects compulsory insurance. It first 
remarks that this insurance ought to be paid solely by the 
masters,.since the workman has a right to indemnity in every 
case. An insurance for the payment of this indemnity could 
not justly be at his expense. Even on these terms, it does not 
accept the responsibility of insurance, because it considers that 
the State cannot constitute itself judge of a purely private 
interest, and that if a manufacturer chooses to become his own 
insurer, it has no right to interfere with individual liberty and 
prevent him. Another motive leads also to its refusal. Insur- 
ance cannot really be compulsory unless it be made so by the 
State. Otherwise it would be compulsory in the name of right 
but not in fact. If the master be left free to insure wherever 
he likes, while imposing this obligation upon him, what hold 
will be had over him who is not insured? The imposition of 
a fine. Under these circumstances the risk would be increased 
by means of a fine, in order the more strongly to induce the 
master to insure, but the problem of compulsory insurance would 
not be solved. It would be so if the annual premium were a 
forced contribution levied by the State, This would lead to the 
establishment of a State socialism which the Commissiun repu- 
diates absolutely. But while denying the obligation, it does not 
overlook the advantages of insurance. On the contrary, it con- 
siders it an excellent principle, and that the State ought to aid 
its development by offering facilities for insurance to the 
Masters’ Insurance through the private companies, appears to be 
insufficient, and more costly than is necessary. There is another 
form of insurance which is more economic, and limits the 
expenses to what is strictly necessary. This is mutual 
insurance. 

The Commission advises the masters to constitute syndicates 
amongst themselves for mutual insurance, and offers them State 
aid to diminish the administrative and working expenses as an 
inducement to their formation. This aid consists in putting 
the resources of the National Savings Bank and _ those 
of the National Pensions Bank at the disposal of the 
mutual insurance syndicates. The first would administer 
the guaranteed capital—2} per cent. of the wages—and would 
advance the amount of the indemnities. These advances would 
be annually 1e-imbursed by means of assessment of the mem- 
bers by the syndicates, and would be gratuitously collected by 
the Post-office. The National Pension Bank would dispense the 


pensions to the victims from funds supplied by the syndicates 

or the Savings Bank. As a guarantee the State would accept 

the sole responsibility of the syndicates; This is the first pro- 
° 








position of the Commission for favouring the development of 
insurance against accidents. 

It proposes a second, which would be employed simultaneously, 
but which it considers inferior to the first. This is to extend 
the powers of the insurance office, created by the law of 1868, 
which insures the masters, but only for the minimum indemni- 
ties fixed by the law, leaving to their charge all eventual in- 
demnity, comprised between the minimum and maximum 
decided upon. The conditions of insurance would be amelio- 
rated, and the office also authorised to insure workmen working 
on their own account, under the same conditions, as well as 
those employed in any industry not falling under the restric- 
tions of the law. 

The Commission hopes that insurance, while being left free, 
would considerably develope by adopting these measures, and 
the numbers of masters not insured would soon be only a small 
minority.” 








THE TOWER BRIDGE. 

On Tuesday a large number of the members of the Society of 
Engineers visited the works in construction for the new Tower 
Bridge. They were received by G. N. Cruttwell, resident 
engineer, and by Mr. John Jackson, contractor, The bridge, of 
which Mr. John Wolfe Barry, M. Inst. C.E., is the engineer, 
consists of three spans, the middle span being on the bascule 
system, opening upwards at each pier. The clear waterway will 
be 200ft., so that each leaf will project 100ft. from the face of 
the pier. The headway above T.H.W. when the bridge is 
closed will be 35ft., and above the roadway there will be an 
overhead footway, giving 135ft. headway when the bridge is 
opened. The footway will be accessible by hydraulic lifts. 
Hydraulic power will also be used for opening the bridge. The 
opening leaves of the bridge will be pivotted near the faces of 
the piers, and counterbalancing weights will be fixed on their 
inner ends, which will descend into segmental openings built in 
the pier. The girders carrying the high level footway will act 
as ties for the chains supporting the shore spans of the bridge. 
These will be 270ft. in the clear. The widths of the shore 
spans between parapets will Le 60ft., and of the central span 
50ft. 

The piers now in course of construction are built within 
watertight caissons, twelve in number for each pier. The 
caissons are sunk round the circumference, so as to enclose the 
central portion of the pier. On each side, north and south, are 
four caissons 28ft. square, and at each end ere two 3dft. 
caissons of a triangular shape to form the cutwaters of the 
piers. The caissons when sunk are filled with concrete to the 
level of the bed of the river, at which height the granite face- 
work begins. Junctions are then formed between each pair of 
the adjoining caissons by driving piles between them. The 
adjoining sides of the caissons are removed, and the masonry 
and brickwork backing are built continuously all round the 
pier. The wall thus built acts as a coffer-dam for excavating the 
central portion of the pier. 

This will be better understood by means of the accompanying 
sketch. Supposing A to represent a part of a caisson in which 
work has so far progressed that the part B may be commenced. 
The plates and stiffeners of the plates G of the part B are sunk 
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from staging by means of screws. These are connected to the 
side plates F by means of the strip plates K. When this plate 
eaisson, with heavy timbering inside, is in place, there is a space 
C between caisson A and caisson B, which is open to the river. 
At each end of this space, shown open at H, piles are driven in, 
as shown at D. The plates K are then connected by the bolts 
3. The space C is thus enclosed, and may be pumped out. 
The plates G may then be removed, and A and B are thrown 
into one. 

In the construction of the piers, which are of very large area, as 
will be gathered from the above, a piecemeal fashion of working 
is enforced by the restrictions enforced by the Thames Con- 
servancy, and necessary to permit the river traffic. Thus the 
two river piers could not be carried forward equally and simul- 
taneously. The timber staging and caisson work of part of one 
must be removed before permission is given to occupy similar 
space in the river for the work on the other pier. 

The foundations beneath the river bed are 90ft. by 195ft. 
from outside to outside of the caissons, and the foundations are 
further extended all round the pier by undercutting 5ft. beyond 
the edges of the caisson, the level of which is 20ft. beneath the 
bed of the river, or 53ft. below T.H.W.; the undercutting is 
carried down 7ft. beneath this level. The pier above the bed of 
the river is 70ft. by 185ft., with the ends curved to form the cut- 
waters, 

The wall round the north pier is nearly completed, but only 
the south half of the south pier isin progress at present, 
because by the Tower Bridge Act a clear waterway of 165ft. 
must be maintained, and therefore the staging must be removed 
from the north pier before it can be fixed on the north side of 
the south pier. 

In the evening the members dined together at the Guildhall 
Tavern, Mr. J. Walmisley, president of the Society, being in the 
chair. 








COMPOUND ENGINE FOR THE BENGAL- 
NAGPUR RAILWAY. 
Tue engine illustrated in our last impression is of the same 
type as those designed by Sir A. M. Rendel, but with Mr, 
Woradell’s adaptation of the eompound system, 
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PRIVATE BILL LEGISLATION, 





THE Manchester Ship Canal Bill has advanced yet another 
stage in the House of Commons, having been read a second 
time and referred to a Select Committee. Many other measures 
have made solid progress since the House resumed, and also in 
the House of Lords, 

Among the Bills approved by Lords’ Select Committees is one 
of considerable importance promoted by the North British 
Railway Company for the extension of part of their line to 
Bridgetown Cross, Glasgow, from College Station. Connecting 
a number of busy and well-populated places round and under 
Glasgow runs an inner circle railway, somewhat similar to that 
.n London, Thus joined are Bellgrove, Alexandra Park, Possil 
Park, Maryhill and Partick; and at different points of the circle 
trains impinge from Coatbridge, Helensburgh, Edinburgh, 
Kilsyth, and Clydebank. The circle trains continually running, 
these outside trains, which are by no means infrequent, seri- 
ously interfere with the circle traffic. The underground line 
has recently been incorporated with the North British Company, 
and that company now seek means of remedying the difficulty 
mentioned, Hence this Bill. The trains from the west come 
through Partick and Charing Cross, and to reach the level of the 
old College Station they have to travel over a considerable 
incline, and then be shunted back upon the main line. 
The consequence is, obstruction to the circle line, and the 
first of the Bill is to authorise a new terminus clear of the circle 
for the western traffic. This involves an extension from 
College Station for about a mile—that is, to Bridgetown Cross— 
at a cost of a quarter of a million, this heavy cost being due to 
the populous character of the district affected. The Bil] being 
promoted, opposition was preseuted, which the promoters attri- 
buted to the Glasgow Central Railway Company or Caledonian 
Railway Company, although nominally independent. On this 
point Mr. Bidder, on behalf of the North British Company, 
explained that his clients did not propose to touch any land 
which his opponents wished to occupy with their Central Rail- 
way scheme, which would therefore remain intact. On the part 
of the promoters of the Central Railway, Mr. Saunders admitted 
that both companies were in this case competing for the same 
scheme. The question, he urged, was which of them would 
serve the district best, and he asked the Committee to defer 
their decision on the one scheme until they had investigated 
theother. Mr. Alexander Simpson, C.E., of the firm of Simpson 
and Wilson, Glasgow, engineers to this scheme, as they were to 
the District Railway, was examined in support of the Bill, and 
other evidence of the usual kind having been taken, Mr. 
Saunders stated that his company were satisfied with having 
ascertained that the promoters did not intend to use the con- 
struction of this line as an argument against the Central Rail- 
way scheme ; but he still asked for the postponement of the 
decision. Eventually the Committee declared the preamble 
proved, 

Another Scotch scheme, considered by the same Committee, 

was one for extending the time for constructing the Seafield 
Dock and Railway works, sanctioned in 1883. Mr. Littler, ex- 
plaining the position, stated that the extension only applied to 
the railway, the limit as to the dock not having expired. He 
pointed out that the coalowners were keenly feeling the necessity 
of the line, and had guaranteed a traffic of half a million tons a 
year for seven years, while the landowners, who formerly con- 
sented to the scheme, again supported the promoters, and had 
taken out the full agricultural value of the land required from 
them in shares. He further stated that the only opponents were 
the North British Railway, but as sufficient protection was given 
to them, and the Bill proposed no new powers, he contended 
that they had no locus standi. Mr. Bidder, for the North 
sritish Company, urged that as the line had not been con- 
structed, the scheme was as if it had never existed, and he 
proposed to give evidence on the altered circumstances. The 
Committee, however, refused to reopen the question of whether 
the line should be sanctioned or not, evidence having been given 
for the Bill, and Mr. Bidder contenting himself with a speech 
the Committee passed the Biil. 

The Joint Committee of the two Houses appointed to con- 
sider the question of Private Bill procedure are still engaged 
in their inquiry. Since our last notice they have obtained 
valuable information and opinions from Ireland and Scotland. 
Sir William Kaye, Assistant Under-Secretary to the Lord Lieu- 
tenant of Ireland, described a system adopted in Ireland which 
he considered as satisfactory as the Select Committee process at 
Westminster. The Provisional Orders of the Irish Local Govern- 
ment Board, he explained, were confirmed by the Lord Lieutenant 
and the Privy Council, to whom the powers of Parliament were 
delegated. Under these Orders land could be compulsorily 
taken, and for their initiation a certain number of ratepayers 
had to apply to the guardians. Appeals against the confirma- 
tion of Orders were heard by a Committee of the Privy Council, 
at which the Lord Chancellor almost invariably attended. 
Upon application to the guardians an inspector examined and 
reported upon the cases, and the witness believed that this 
system of Provisional Orders, confirmed by the Lord Lieutenant 
and Privy Council, had given satisfaction. The method was 
simple and inexpensive, the principal expenses being for 
advertisements, printing, and shorthand notes. Mr. J. C. 
Beveridge, Town Clerk of Dublin, also spoke in favour 
of this system. Mr. Duncan Macgregor, a Glasgow solicitor, 
speaking on the question of cost, expressed doubt whether local 
inquiries would effect much saving, for while the cost of taking 
witnesses to London and keeping them there was very heavy, 
in the same way even greater expense would be incurred by 
taking counsel to the locality. He was in favour of the ex- 
amination of Private Bills by a joint Committee, without a second 
hearing. On the other hand, Mr. James Colquhoun, also a 
Glavgow solicitor, supported the local inquiry system, and 
gave some remarkable instances of expenses under the 
present mode. For example, he stated that the promotion of 
Glasgow Water Bill in 1885 cost £6140, but that was nothing 
compared with the cost of the promotion of the previous scheme, 
which was £30,000. Taking all the Scotch Bills—railway Bills 
included—into consideration, he believed it would have been 
cheaper to conduct all the inquiries in Glasgow, for in such 
cases Scotch solicitors and advocates would be employed. He 
further stated that the expense of the recent inquiry in regard 
to the boundaries of Glasgow, if they struck out the expenses of 
the Commissioners, was something like £2500. That contrasted 
very favourably with the expenses of the promotion of the Cor- 
poration Bill for the annexation of Hillhead and Kelvinside. 
That Bill merely dealt with a small portion of the district round 
Glasgow, but it cost £6967. The inconvenience of the present 
system would be apparent when he stated that there were at 
one time in the present session no fewer than ninety gentlemen 
in the corridors in connection with the Glasgow Bills. This 
number included fifteen solicitors and as many civi! engineers. 
The composition of Parliamentary Committees varied very much, 
and there was a material difference in their quality, Sometimes 





the Committee in the one House was better than in the other ; 
but on the whole the average of the Committees of the House 
of Lords was better than the average of the Committees in the 
House of Commons, Besides the witnesses, it was essential to 
have deputations in attendance, in order to deal with ques- 
tions which might arise in the Committee. The fact that 
all Bills had to be disposed of within the period of the 
Parliamentary session was an element which added to the 
expense and inconvenience of the present system. His im- 
pression was that they would get through the work more 
promptly in Scotland than before a Parliamentary Committee. 
A skilled lawyer as chairman of the inquiry would put his foot 
down if he thought any irrelevant questions were put. The 
incovenience to witnesses would be much less if they had local 
inquiries. Furthermore, the expense of Bills or Provisional 
Orders had the effect of preventing a number of small schemes 
being undertaken in Glasgow. They had taken considerable 
advantage of the Provisional Order system. There was room for 
large improvement in the existing system, and he considered 
the Provisional Order in many cases a preferable mode of pro- 
cedure to the private Bill, He was strongly in favour of the 
establishment of a separate and permanent tribunal for dealing 
with private legislation in place of Committees of either Houses 
of Parliament. He would have the schemes submitted to that 
tribunal or Commission, who would, after dealing with them, 
remit their decisions to Parliament for confirmation, rejection, 
or even for being sent back to them for recousideration. He 
had not considered how the Commission should be constituted, 
but probably a trained lawyer at its head would be an advantage, 
though not necessarily a lawyer trained at the Parliamentary 
bar. In the course of further remarks the witness asserted that 
there were quite as good engineers in Scotland as elsewhere ; and 
he mentioned that during the twenty years ending with 1885 
the Glasgow Corporation had spent £217,390 in Parliamentary 
expenses, 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, June 19th. 

ONE year ago 138 anthracite blast furnaces were producing 
44,188 tons of iron per week. Now 99 are in blast, producing 
32,418 tons. The corresponding figures for bituminous and coke 
furnaces were 98 furnaces a year ago, producing 44,865 tons per 
week, against 131 furnaces now, producing 77,233 tons per week. 
The Southern railroad rates were reduced 20 per cent. on June 
lst, and the Pennsylvania Company now follows with a 20 per 
cent. reduction, to date from July 1st, and to control traffic 
between Philadelphia and Chicago, nearly 800 miles. This, it is 
believed, will shut Southern iron out of Northern markets to a con- 
siderable extent. Large transactions are of rare occurrence. Prices 
have reached about lowest point possible. The Northern markets 
are generally quiet. Pig iron consumption is 40,000 tons per week 
less than a year ago. There is no accumulation of stocks, 
and the markets are in a condition to recover themselves rapidly 
on the coming of an improving demand, 

The American iron trade is under good control. The most im- 
portant matter now engaging attention is the probable outcome of 
the conference to take place this week in Pittsburg between the 
representatives of the Amalgamated Association of Iron and Steel 
Workers and the Manufacturers’ Association. At present, no 
matter how much iron sells under 2c. per lb., wages for puddling 
remain the same, viz., 5°50 dols. per ton. Iron has been selling 
for months at 1°60 to 1:75, and the workmen are now to be asked 
to accept a 10 per cent. reduction, or rather to allow the scale 
to slide down below 2c., to correspond with the selling price of 
iron. The probabilities are said to be that the workmen will not 
agree to any reduction. It is given out that if they refuse, the 
mills of the West will shut down for two months. The work- 
men would be glad of that much rest, and would not yield under 
a six months’ strike, if even then. The shutting-down of over one- 
half the mills of the State would harden prices and crowd other 
mills to supply the demand, The manufacturers have for years 
been restless under the arbitrary control of this compact organisa- 
tion of labour, and would be willing to make some sacrifices to 
assert their control. After all, the supply of mill labour is re- 
stricted. It isa very rare thing for an American to enter a mill. 
The main supply of labour comes from abroad, and it has always 
been a mystery why so many foreign workmen came here and sought 
work at the higher wages, and perhaps bring about lower rates. 
The iron requires different working, of course, but familiarity is 
soon acc eve 

A number of steel works will be erected during the next twelve 
months. Extensive preparations are being made to build new mills 
and large manufacturing establishments. The latest estimate is 
that our railroad mileage this year will cover 10,000 miles, against 
13,000 miles last year. All indications excepting one point to an 
increase to last year’s limit in railroad building in 1889, We are 
beset with mighty railroad combinations aiming to circumvent 
existing competition that has been somewhat intensified by a 
falling-off in railroad traffic. No well-defined programme of con- 
solidation has been made public, The attention of the Govern- 
ment is being called to the improving the great interior water- 
ways, so that they can protect the public against the combinations 
of railroad companies. The State Legislatures of the interior are 
hostile to autocratic railroad management, and are doing much by 
annoying and restrictive legislation to compel the companies to 
obey hurtful laws. There are no signs of harmony in the north- 
western railroad systems. Very low freight rates still rule. The 
volume of business in iron is below last year, but in lumber it is 
up to last year’s limit. Prices are low for all staple products. 

Receipts of tin-plate for past week, 37,390 boxes; Straits tin, 
846 tons ; pig iron, 1054 tons; spiegel, 1265 tons; steel and iron 
rods, 1582 tons; steel blooms and billets, 679 tons. Lead has 
declined to 3.70. Copper has been bought by the Syndicate at 
163c. Exports for week, 1,057,255 pounds. For year, refined 
20,892,083 pounds, against 5,649,046 pounds; exports of ore, 
31,415,894 pounds for year, against 13,475,963 unds same 
time last year. The production of charcoal iron has de- 
clined from 13,232 tons per week, January Ist, to 13,116 tons 
June Ist. Corresponding figures for anthracite iron are 
35,259 tons and 29,859 tons; of bituminous irons, 92,224 tons 
and 80,040 tons. Prices are weak, and consumers refuse to make 
future contracts. No. 1 foundry at tide water is 18 dols. to 
19 dols.; No. 2, 19 dols. to 17.50 dols. There is but little southern 
iron offering. Investors are studying the railroad problem with 
deep interest, with a view of arriving at the probable course of 
tratfic six or eight months hence. There are a number of 
important railway building projects on hand, and the question 
under discussion is—Shall work be begun before the close of the 
year, or postponed until 1889? The argument for the earlier date 
is that prices are low, and that an advance may take place before 
next spring. e reply is that railmakers will accept orders for 
execution next winter for delivery next spring. Besides, there is 
a lack of confidence in the permanency of prices. The Tariff Bill 
is under discussion in the House, and will be under discussion for 
several weeks. The iron trade is in a more depressed condition 
than it has been for several years. The quietness is more or less 
artificial. An abundant supply of money is impatiently awaiting 
coveted opportunities, and it seems to be a most plausible and 
reasonable prediction to make that heavy investments will be made 
in a multitude of new and attractive enterprises before many 
months. General business is reduced to safe limits. The agricul- 
tural conditions are good. The cotton acreage this year is in 
round figures 19,000, acres. The wheat and corn acreage is 
also extended, Mining operations are being extended in the 





south-west, and all machinery makers are busy with contracts, 
Builders of manufacturing establishments are quite busy in all 
sections, a are being made for an enlarged demand 
next year. Cheaper prices will be established in all markets for 
all the leading staples excepting, perhaps, cotton. The wool 
growers are taking decided grounds against tariff reductions, and 
— Managers are quietly entering their protests against 
reduction. 








LAUNCHES AND TRIAL TRIPS. 

THE new steamer Drumburlie, built by Messrs. Robert Thompson 
and Sons, of Sunderland, for Messrs. Gillison and Chadwick, of 
Liverpool, was taken on her trial trip on the 20th inst. Her 
dimensions are:—Length, 305ft.; breadth, 39ft. 8in.; depth of 
hold, 25ft. The vessel is classed 100 Al at Lloyd’s, and has a 
deadweight capacity of nearly 4000 tons, The engines, which were 
supplied by Messrs. The North-Eastern Marine Engineering 
Company, of Sunderland, have cylinders 23}in., 38in. and 62in, 
diameter, by a stroke of 42in. There are two double-ended boilers 
of large size. On the trial trip, we are informed, the engines ran 
exceedingly well, but owing to the unfavourable weather, it was 
not possible to take runs on the measured mile. Both the vessel 
and her machinery have been built under the superintendence of 
Messrs, Flannery and Blakiston, of Liverpool, and the vessel will 
shortly preceae to Bombay under command of Captain Chubb. 

The Union Steamship Company’s Royal mail steamer Tartar 
made a trip from Southampton round the Isle of Wight on Satur- 
day last. This trip was to mark the completion of the directors’ 
instructions to convert the engines of their mail steamers from com- 
pound to tri-compound. The Tartaris the last of the mail steamers 
to be so treated, and the success in her case has been as greatas in 
that of the other steamers. At her speed trial in Stokes Bay, on 
the 16th inst., she attained a mean speed of 15°355 kots per hour, 
which showed an increase of 1:08 knots over her performance with 
compound engines, and she developed 4898 horse-power, being 
1340 in excess of previous attainments. The Tartar was launched 
on January 25th, 1883, by Messrs. Aitken and Mansel, at White- 
inch, Glasgow, having been built specially for the Royal mail ser- 
vice, conducted by the Union Steamship Company between this 
country and the South-African colonies. The Tartar is the forty- 
second vessel which the company has built or purchased. Her 
dimensions are—Length, 376‘5ft. ; breadth, 47ft. ; depth, 30°3ft. ; 
gross tonnage, 4339, with a displacement of 8000 tons. In the 
construction of the Tartar the Union Company departed from the 
old arrangement of first-class saloon and state-rooms. These are 
oe amidships, immediately before the engine and boiler space. 

he dining saloon is constructed on the upper deck forward, is 
62ft. long, of great height, and is capable of dining 110 passengers. 
It, as well as all cabins, smoking rooms, music rooms, &c., are 
lighted by electricity, an installation of this light having been made 
throughout the ship by Messrs. Siemens Bros. There are duplicate 
sets of engines and dynamos, each capable of furnishing power for 
200 lights. There are 290 lamps throughout the ship, each of 
sixteen candle power. ‘There is a switch to every cabin lamp, so 
that the light is under the control of the individual passenger. 
Above the saloon is a large music room and ladies’ boudoir, opening 
on to the promenade deck, which deck is nearly 180ft. long. On 
the after part of this deck is a large and luxurious smoking room 
for first-class passengers. Under the hurricane deck and amid- 
ships is a large covered-in promenade for first-class passengers in 
bad weather. A refrigerating engine and cold chamber have been 
fitted by Messrs. Haslam and Co., Derby, which will insure for 
passengers a constant supply of fresh meat, provisions, &c., which 
will be shipped in England and preserved throughout the voyage, 
and of ice. There are eleven boats, six of them being lifeboats, 
and fitted with Bowers’ patent davits, in addition to which two 
Berthon collapsible boats are carried, thus making the boat 
capacity in excess of the number of crew and passengers. All the 
boats are fitted with Hill and Clarke’s disconnecting gear; and the 
life buoys with Holme’s light and Jones’ patent disconnecting 
apparatus. The engines were originally constructed by Messrs. 
J. and J. Thompson, Glasgow, and the cylinders were 50in. and 
94in. in diameter, with a stroke of 60in. The converted engines 
have now cylinders of 36in., 58in., and 94in. diameters, the stroke 
being 60in. Three large double-ended steel boilers are provided, 
with a working pressure of 160 lb. The pumping power in the 
ship is very great, as in addition to the ordinary engine pumps, 
large pumps are fitted which are capable of discharging several 
hundred tons of water per hour, and are so arranged that even after 
the fires in the main eS are extinguished the pumps can be 
worked by means of a large boiler on deck, The Tartar has made 
the passage from Cape Town to Plymouth in seventeen cays 
seventeen hours, net steaming time, and itis anticipated she will 
excel this performance with her altered engines. She sails from 
Southampton on the 28th June with the Cape of Good Hope 
mails. 

Messrs. J. F. Waddington and Co., of Seacombe, Liverpool, have 
received instructions to build a large stern-wheel steamer about 
170ft. long, having three decks and passenger accommodation both 
for saloon and steerage. She will be fitted with compound engines 
by the same builders, to give a speed of 11 knots. This vessel will, 
we believe, be the first light-draught stern-wheel steamer to sail 
from the Mersey to her destination abroad. 

On the 2lst inst. the Cork Steamship Company’s steamer 
Dotterel left the Nelson Pierhead, Liverpool, at eleven o’clock and 
proceeded down the river on her official trial trip, after having her 
machinery converted to triple expansion and being fitted with new 
boilers. Her cylinders now are 20in., 32in., and 52in. diameter 
respectively, with a stroke of 36in. common to all three. There 
are two boilers, each of 12ft. 6in. diameter by 9ft. 6in. long, con- 
structed to Lloyd’s requirements for a working pressure of 150 lb. 
per square inch, having three of Brown’s patent ribbed furnaces 
3ft. llin. diameter in each boiler. The engines ran very smoothly 
at 74 revolutions, and indicated 875 horse-power. The average 
speed of the vessel was 11 knots an hour. Besides the alterations 
to the machinery, the vessel’s hull has had a thorough overhaul 
and been covered in aft. The entire work has been carried out by 
Messrs. David Rollo and Sons, engineers, of this city, under the 
directions of Mr. Kelson, the company’s engineer, and Captain 
Croft, the marine superintendent. The improvements have, we 
are informed, resulted in a considerable reduction in the consump- 
tion of fuel, and a very appreciable increase of speed. 

The Pacific Steam Navigation Company’s new s.s. Quito, just 
completed by Messrs. Laird Brothers, made her official trial trip in 
Liverpool Bay, on Saturday last, Mr. J. G. Robinson, chairman, 
and Mr. Shirley, one of the directors of the company, Captain 
Woolcott, marine superintendent, and Mr. Thompson, superintend- 
ing engineer, together with several other gentlemen interested in 
shipping, being on board. Starting about 8 a.m. from the builders’ 
fitting-out dock, where she had received her machinery, she pro- 
ceeded under easy steam for several hours; and then for about 
five hours consecutively, at full speed, the engines working at about 
90 revolutions, with 155 lb. to 1601]b. steam, and developing up- 
wards of 900 indicated horse-power, which is 100 in excess of the 
contract. The speed ascertained by log during several hours was, 
we are informed, about 125 knots, and over the measured mile 
13 knots. The Quito is about 225ft. long over all, with 35ft. beam, 
and 22}ft. depth to upper deck, and measures about 1270 tons O.M. 
She is built of steel, with a complete steel lower deck. She has 
been designed to carry a large cargo, besides having space on main 
deck for cattle and deck cargo, and is fitted with triple expansion 
engines. There is accommodation in deck-houses on the upper 
deck, sumptuously fitted, for sixty first-class passengers ; the state- 
rooms forward, and dining saloon aft. There is also provision for 
carrying a large number of steerage rege The vessel is 
lighted throughout with the electric light; fitted in every respect 
as a first-class passenger steamer, The Quito is the twelfth vessel 
built by Messrs, Laird for the Pacific Steam Navigation Company, 
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| section, two being placed side by side, and the columns and 
other parts are all within certain maximum weights. The 


Tae press illustrated by the above engravings‘thas been | arrangement of the screw and toggle levers, by which rapid 


specially designed with a view to export to and transport in 


| action and the capability of giving a very heavy final squeeze, sre 
difficult countries where a good press will affurd very great help | Sar te Chane of" “d 7} - 
to foreign shippers who, by its use will be able to compress their | firm. 


obtained, are similar to those of the Boomer press by the same 
From Fig. 1 it will be seen that the box which runs 





ba'es so as to reduce cost of transport to coast, and to bring 
them within the range of the most favourable freight and 
shipping charges. Thé press is of the Boomer press type, with 
improvements by Mr. Gaskill, of the firm of Messrs. J. H. Ladd 
and Co., Queen Victoria-street, by whom the presses are made. 
From the engravings it will be seen that it is built up of pieces, 
none of which are of great weight, but which nevertheless are of 
great strength. The cross girders are of rolled steel, of joist 


on rails, and is shown at the back of Fig. 2, is easily 
opened and closed for facilitating the operations. A very simple 
form of indicator of pressure is used with these presses. It 
will be seen that on the top of the main beams there is a small 
stiff beam resting in the centre of its length,and pivotted at the 
right-hand end beneath a quadrant. The other end of this beem 
is a little short of the support which carries a light steel lever 
there pivotted, When the press is exerting a heavy pressu:@ 





a small elastic flexure takes place in the upper beams. The 
small beam supported at its centre is thus pushed upward, and 
the pointer pivotted at the left-hand, near the end of the pointer, 
multiplies with this long leverage the flexure of the beam, and 
this is used to indicate the pressure on the wool. The same 
arrangement is used when the upper main cross-beams are of 
cast iron. 

One box and two false bottoms are used, The box is con. 
structed of hard wood, bound with wrought iron bands, 
hinges, and clasps. It is arranged to run in and out of the 
press on rails, so that it can be filled and run into and under 
the press. After the pressure has been applied, the sides are 
opened out instantly by means of a lever, and rolled back out of 
press, leaving the false bottom under the bale in press. The 
other false bottom is then fitted to the four sides of box, which 
can be re-filled ready for pressing, whilst the bale in press is 
being made up; thus the capacity is nearly equal to that of two 
ordinary presses with fixed boxes. 

We need not further describe the press, as in other matters of 
working it isso much like the ordinary Boomer press, so well 
known, as made by the same firm. 








HETT’S TURBINE GOVERNOR. 





In designing governors for turbines and water wheels the 
engineer has to steer between two evils that are to be avoided 
—“ sluggish action” ahd “hunting”—the Scylla and 
Charybdis of the water-power governor, 

Fairbairn’s classic governor at the Greenock water wheel was 
speeded so as to take half an hour to completely open or close 
the gate. This slow action was deemed necessary to avoid the 
evil of “hunting.” When operating on turbines much more 
rapid action can be adopted. The exact mean which will 
answer the best in any case is so uncertain that makers of 
turbine governors frequently introduce speed cones and a belt 
between the governor and the turbine, so that the promptness of 
action can be varied at will. In other governors the speed at 
which the gates are operated increases with the fluctuation in 
the velocity of the motor. This permits of a quick action when 
the governor slide is at the extreme end of its travel, with a 
very slow action when the governor is nearly at its mean 
number of revolutions, This slow action on the gates prevents the 
risk of hunting. Most of the governors which come under this 
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head are fitted with pawls and rockers, and are rather noisy. 
The governor which we illustrate has been designed and 
patented by Mr. Hett, of the Turbine Foundry, Brigg, with the 
view of attaining the following characteristics:—(1) Great 
power. (2) Prompt action to correct a serious fluctuation in 
the speed of the motor. (3) A very slow motion to adjust any 
hardly perceptible error in the rate of revolution. (4) Silent 
running. (5) Safety clutch toslip if the turbine does not run at 
full speed when the governor is full open. This clutch is also 
used for disengaging the governor, for stopping and starting by 
hand. (6) An index showing the exact position of the gate. 
An arrangement is adopted somewhat similar to the taper cones 
and jack-in-the-box of roving frames, with the addition of a 
centrifugal governor. The power is received from a belt by the 
overhanging pulley, and communicated to the governor spindle 
by bevel gear. The upper pinion of the jack-in-the-box is 
attached to the governor spindle, and revolves with it. The 
motion of the upper taper cone is communicated to the lower 
one by a crossed belt which is moved horizontally by the 
governor only through the levers and belt forks, The spindle 
of the lower taper cones carries a pinion on the end, which 
drives a bevel wheel loose on the governor spindle, to which is 
attached the lower pinions of the jack-in-the-box. The upper 
and lower bevel gears are of the same pattern. Hence, when the 
governor is at its mean position, and the crossed belt in the 
centre of the taper cones, the lower jack pinion is driven at the 
same speed, but in the opposite direction to the governor 
spindle and upper jack pinion. This being so, the jack wheel is 
stationary. Should the speed vary, and the governor expand or 
collapse, be it ever so little, the crossed belt will be moved, and 
the lower jack pinion will revolve faster or slower than the 
governor spindle, and the jack wheel will revolve in one or the 
other direction, and as speed increases with the distance of the 
belt from the centre of the jack pulleys. The jack wheel 
drives the spu wheel on the hand wheel spindle. ‘This spindle 
is screw cut, and a special nut slides up and down a suitable 
scale, and this shows how the gates stand. The safety clutch 
slips if the speed is slow when the gates are fully opened. The 





governor proper need not be of the form shown, but may be of 
a high speed type if preferred, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tuis week a better feeling exists in iron trade circles here, while 
the improved position of the pig iron industry is maintained, and 
prices are as strong as they have been for the t few weeks, A 
movement now seems to have set in towards better prices in the 
leading rolled iron branch, namely, sheets. This is what the 
market has been waiting for for a long time, and the first signs are 
welcomed with satisfaction, Some two-thirds of the sheet iron 
makers have determined to advance rates 5s. to 10s, per ton on 
galvanising qualities, making present minimum prices £6 5s. for 
singles, £6 10s. for doubles, and £7 10s, for lattens. The meeting 
at which this decision was come to was held in Birmingham Ex- 
change early in the week, and was regarded by its promoters as of 
an encouraging character. 

On 'Change to-day—Thursday—in Birmingham, as also yesterday 
in Wolverhampton, much curiosity was manifested to ascertain the 
bond fides of this meeting. In reply, makers confirmed the report. 
They declared that prices have for some time past been J0s. per 
ton below the ot for which there is any necessity, and that doy 
are determined to improve their position. 

The recent excessive competition will now, they state, be found 
to have received a check, and buyers should not be allowed any 
longer to obtain supplies of iron at ‘‘slaughter” prices, Firms 
owning between them sixty mills have signed the memorandum 
pledging them to the new prices, while owners of twenty-five mills 
decline to enter the combination. Ironmasters who are likewise 

lvanisers are also excluded, it having been thought best not to 
invite them to join the movement, since to some extent they are 
buyers also, The question which consumers now ask is, What 
course will the third of the sheet-makers who were not represented 
at the meeting assume! These, it is urged, hold the key to the 
position. It would certainly be well for the whole market if they 
would act in unison with the majority, but there is some reason to 
fear that they may continue to pursue an independent course. The 
combined makers are, however, prepared to let them do this if 
oe so determine, knowing that when these people are filled up 
with orders at the low prices, then will come the time for the com- 
bination. 

Galvanised corrugated sheets were this afternoon stronger in 
sympathy with the advance in black sheets. Makers declare they 
must recoup themselves for the higher cost of material, and, con- 
sidering the selling rates which have recently ruled, their conten- 
tion is most reasonable. No actual change was, however, recorded 
in quotations, which are £10 to £11 per ton in Liverpool for 
24 gauge. 

There is at present no upward movement in any other branch, 
such as bars, hoops, strips, &c., but it is not impossible that if the 
advance in pigs keeps up we may see some change here also. The 
demand for these descriptions is not so large as for sheets—a cir- 
cumstance which has to be borne in mind in any suggestions which 
may be made for better rates, since to advance prices without the 
demand in the market, such a step would in the end only result in 
disappointment. 

The July quarterly meetings are fixed for the 11th and 12th of 
the month in Wolverhampton and Birmingham respectively. 
With these meetings so close at band it is not anticipated that any 
definite decision as to prices will be taken in advance of the 
gatherings. Much will depend upon the state of demand between 
now and a fortnight hence as to whether any alteration will then 
be made. Meanwhile, best bars are unchanged at £7 to £7 12s. 6d.; 
second branded sorts, £6; merchant qualities, £5 10s.; and 
common, £5, Hoops and gas strip are something under £5 at the 
minimum. Plates are £6 to £6 5s. for tank and working-up sorts, 
and £6 15s, to £7 for common boiler qualities, while inferior sorts 
are £7 10s, to £9. 

The excessively close weather of this week is beginning to inter- 
fere with production at the mills and forges, and some incon- 
venience is being occasioned to ironmasters in that the deliveries 
of orders are being checked. The puddlers are unable to stand 
before the furnaces without being punished by the intense heat, and 
ironmasters who have stocks of puddled iron on hand are to be 
congratulated. The millmen are also unable to work with their 
usual vigour. 

The decision of the arbitrator to the Iron Trade Wages Board 
against the claims of the men for an advance of 10 per cent. has 
occasioned some grumbling among the ironworkers, but they have 
rot left work. Attempts are, however, being made to more closely 
cement the union between the operative members of the Wages 
Board and the Associated Iron and Steel Workers of Great Britain 
for mutual defence and assistance. The men’s feeling in the 
matter is aggravated by the occurrence of the upward movement 
in prices so soon after the refusal of their application. 

»igs keep firm, but the extent of business doing this week is in 
accord with the state of things which I reported a week ago, namely, 
that sales are hardly so large as recently. This is easily accounted 
for, however, It is the result of consumers having mostly satisfied 
their needs for the present, and, as sellers remark, ‘‘ They cannot 
always be buying.” Prices, nevertheless, are very steady at 37s. 6d. 
to 38s. for Northamptons, and 33s, 6d. to 39s. for Derbyshires, 
delivered ; while Lincolns are 39s. to 40s, at stations. Stafford- 
shire cinder iron is unaltered at 30s., and part-mines are quoted 
37s. 6d. to 42s, 6d., with all-mines 50s. 

A large demand is maintained both for locally-made and imported 
steel. The rolling of steei sheets is becoming an increasingly im- 
portant industry, Plates are steady, but the call is not so good as 
for steel sheets, and the individual orders are not of large size. 
Staffordshire steel firms would be pleased indeed if such orders as 
the recent West Cumberland contract for 30,000 tons of steel plates 
were placed in this district. Prices are complained of as not im- 
proving as they ought. 

Iron and steel scrap is at a premium, and rather than accept the 
prices which some buyers offer, producers prefer to consume all 
they make. Sheet iron shearings from Wales were to-day—Thurs- 
day—quoted 44s. to 45s, at stations in this district ; buyers offer- 
ing 43s. Lancashire bale eae were quoted 42s, to 44s., 
with buyers offering 40s. to 42s. 

The important concern of Nettlefolds’ has not done badly 
during the past year. The concern has paid off £20,000 of deben- 
tures, has been able to keep the workpeople fully employed, and 
at the annual meeting just held in Birmingham was able to declare 
a dividend of 5 per cent. The removal of the steel works from 
Shropshire to Newport has resulted in such increased efficiency of 
methods, that the steel produced has been successfully brought 
into competition with the Swedish metal. 

The company has carried on its rivalry with the foreign screw 
manufacturers in an exceedingly spirited manner. So far from 
letting the trade drift away as it seemed likely todo some two 
years since, the directors have, by following their competitors up 
and down, wherever they were underselling the company, not only 
re-conquered the markets that were filched from them, but have 
also taken one or two that previously belonged to others, 

Messrs. Nettlefold have this week declared what is tantamount 
to a 10 per cent. advance in iron wood screw prices, They have 
reduced the discount by 24 per cent., making it now 724 per cent. 
This action has had an inspiriting influence upon local in ec 

Those local machinery and engineering industries which have 
been adversely affected by the increased price of copper are taking 
a more hopeful view of prospects this week. The price of best 
selected copper was on Tuesday officially reduced to £78 per ton, 
and it is hoped that this decrease may be the forerunner of further 
declines, and of a consequent improvement in demand. It is not 
impossible that the substitution of electro-brassed iron and steel 
for brass in some local manufactures may continue even after the 
cessation of the original cause for the expedient. 

The extensive and important new works, at Oldbury, near Birming- 





ham, of the Aluminium Company are to be started upon the pro- 
duction of sodium, aluminium, aluminium alloys, &c., in the course 
of a few days. The preliminary experiments have fully realised 
the expectations of the company. 

Regular employment is provided at the majority of the 
engineers’ and machinists’ establishments. Pumping machinery is 
active, the foreign demand being fairly vigorous. Platform weigh- 
ing machines and steelyards are on order for the Colonies, India, 
and South America, and in lighter weighing machines there is a 
pe home business, There is a moderately satisfactory request 
‘or engineers’ tools, 

The makers of railway rolling stock continue very busy. Con- 
tracts in hand are on Indian, Australian, and South American 
account. There is more to do in railway carriage fittings and 
wagon building materials, and some improvement is also percep- 
tible in the coach axle and spring industry. 

Constructive engineering occupies a medium position. Some 
good contracts are in hand at certain of the establishments for 
bridge, gasholder, and structural work, but contract prices show 
no improvement. In heavy ironfoundry attention is chiefly 
directed towards rolls, pipes, and structural castings. 

The nut and bolt trade of Darlaston is marked by a fair demand, 
but selling prices are unprofitable. The disputes between various 
sections of the operatives and certain employers are not unlikely 
to terminate in a general strike. 

The operative cable chainmakers in the South Staffordshire and 
East Worcestershire districts have resolved to commence a strike 
for an advance in wages. It has been decided to continue the 
strike until an advance of fourpence per hundredweight is obtained. 
The employers offer a rise of twopence. 

Messrs. Chamberlain and Hookham, Birmingham, have entered 
into an agreement with the Bingley Hall Company to provide 
electric lighting plant for the illumination of that building for the 
next three years, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. ) 

Manchester.—There is still only a very slow business doing in the 
iron trade of this district, but the rather steadier tone reported 
last week is being generally maintained; and although under- 
selling conti where busi of any weight is in question, 
makers as a rule are showing less dixposition to entertain the very 
low prices which were being taken only a short time back. There 
is, however, no really appreciable improvement in the condition of 
trade taking it all through, and the outlook for the immediate 
future remains only unsatisfactory. Supplies of pig iron continue 
in excess of requirements, and so long as this is the case, prices 
must of necessity be kept very low, the increasing stocks of 
Scotch iron being a depressing feature in the market; and users of 
iron see little or no inducement to buy beyond hand-to-mouth 

uirements. 

ere was not more than a moderate attendance on the Man- 
chester iron market on Tuesday, and only an inactive business was 
reported generally. Moderate transactions have been put through 
in some of the cheaper brands of pig iron, and sales of Lincolnshire 
have been effected at about 36s. for forge, and 37s. for foundry, 
less 24 per cent., delivered equal to Manchester, which are slightly 
better prices than some of the makers have recently been accepting. 
Buyers have endeavoured to place out their orders at lower figures ; 
but makers who in many cases are now pretty well sold for the 
resent have, as a rule, been firm in holding to their prices, In 
Tannsshios pig iron a few sales to special customers are reported, 
and local makers still hold to about 39s. 6d. to 40s., less 24 per 
cent., for forge and foundry, delivered equal to Manchester ; but on 
the basis of these figures they are still outside the ordinary run of 
business, and inthe open market both local and Derbyshire iron— 
quotations for the latter remaining at 41s. 6d., less 24 per cent., 
delivered—meet with little or no inquiry. In outside brands there 
has been only a very small business doing, and in Scotch iron prices 
continue irregular, owing to the underselling by merchants to 
secure orders, but for good foundry Middlesbrough prices remain 

firm at about 40s. 4d., net cash delivered here. 

In hematites there has been a little more doing, and the leading 
makers are not at all anxious about booking orders at under 
51s. 6d., less 24, for good No. 3 foundry qualities, delivered in the 
Manchester district. Buyers with orders of any importance to 
place are, however, not disposed to pay these figures, and there are 
sellers in the market willing to come in below makers’ quotations, 

In the manufactured iron trade some of the makers report rather 
more work stirring, and forges here and there are fairly well 
engaged for the present; but business, taking it all through, is 
only dull, and prices remain without improvement. For delivery 
in the Manchester district quoted rates remain on the basis of 
£4 17s. 6d. for bars, £5 5s, for hoops, and £6 7s. 6d. to £6 10s. for 
sheets, but merchants are still beating down prices, and for actual 
specification there are sellers at under the above figures. 

The steel plate trade is just now in a very unsettled condition 
owing to the action of merchants, who are putting forward all kinds 
of quotations with the evident object of keeping business back from 
cada in the view of bringing down prices ; this policy, to some 
extent, would seem to be meeting with success, as buyers are 
holding back until prices settle down to something like a definite 
figure. In the meantime, makers are holding to £7 10s. as their 
quoted price for good boilermaking qualities delivered in this dis- 
trict, and in some inst have dechned to entertain offers, at 
under this figure. 

The condition of the engineering trades remains, as reported last 
week, fairly satisfactory so far as the weight of actual work doing 
is concerned. With few exceptions the ,leading branches of in- 
dustry are kept well employed, and although there is perhaps no 
great weight of work ahead, in most cases they are kept pretty well 
going from hand-to-mouth, and there are very few firms of repute 
who complain of any actual present scarcity of orders. Prices 
remain, however, without any appreciable improvement, and this 
may be taken as an indication that there isan absence of what may 
be termed general activity, and that in most cases engineering 
firms are in the position that they are only too anxious to secure 
work to allow it to pass by where it can be obtained even at prices 
little more than covering the cost of actual production. 

Messrs. Kilner and Matthews, of West Gorton, Manchester, have 
recently been putting down pumps and engines for brewery and 
bleach-work purposes in which they have introduced a new and 
improved arrangement. During the past week I have had an 
opportunity of inspecting a couple of these new pumps, and one 
of the principal features is that they are placed at a considerable 
depth down the bore hole, and a new valve arrangement has been 
introduced. Instead of getting water from the level of the rise 
in the well, which has been customary, it is got from the bottom of 
the bore hole at a depth in some instances of 300ft., the effect of 
which is thata purer, greater, and more certain supply is obtained, 
which for brewers especially is invaluable, and the temperature of 
this deep water does not exceed 52 deg., whilst for bleach works 
it is free from all surface contamination. Another advantage of 
placing the pumps at a great depth down the bore hole is that the 
pressure of the head of water against the rising spring is largely 
reduced, and this, of course, renders the pump much more effective 
than when it is lifting water simply from the level to which it rises 
in the well. 

In the coal trade a very dull tone characterises business all 
through, a general suspension of inquiries for house fire coals having 
necessarily been caused by the hot weather, whilst there is only a 
moderate business doing in the lower qualities of round coal for 
iron making and general trade and manufacturing a 
Except where they are putting down into stock, most of the col- 
lieries are not running more than about four days a week, and a 
good deal of coal is accumulating under load on the pit sidings, 
notwithstanding this restriction of the output. In the shipping 











branch of trade a fair demand is kept up, but, with surplus stocks 
being forced on the market, — are in excess of requirements, 
Most of the gas coal contracts have now been filled up, and prices 
in some cases have been a shade lower than those of last year, but 
this has not prevailed to anything like a general extent. Engine 
fuel is less plentiful in the market, so far as the better descriptions 
of slack are concerned ; but supplies are not really scarce, and 
inferior sorts remain a drug in the hands of most colliery proprietors. 
There is no quotable change in prices, which average about 8s. 3d. 
to 8s. 6d. for best house fire coals at the pit mouth, 6s. 9d. and 7s. 
for second qualities, 5s. 6d. to 5s. 9d. for common house fire coals, 
5s. to 5s, 3d. steam and forge coals, 4s. 3d. to 4s. 6d. burgy, 3s. 6d. 
to 3s. 9d. best slack, and 2s. 6d. for common sorts, For delivery 
at the ports on the Mersey, 6s. 9d. to 7s. per ton is still being got 
for good ordinary qualities of steam coal. 

Barrow.—The announcement is made that the Naval Construc- 
tion and Armament Company, at Barrow, is in receipt of an order 
to build for a foreign Government three powerful and high-speed 
cruisers. These vessels will be built by the company abroad, but 
their engines, machinery, torpedo fittings, Whitworth guns, Nor- 
denfelt quick-firing guns, and general armaments will be supplied 
at Barrow. This is the first order which has come to Barrow for 
a war ship with armaments. Hitherto the Barrow Shipbuilding 
Company has built gunboats for her Majesty’s Government, but no 
vessel of any size, for the purposes of war, has been built in this 
district. Itis also affirmed that the Naval Construction and Arma- 
ment Company has secured the order for the construction of two 

ton steamers with triple-expansion engines, for London 
owners. Overtures have also been made between the Naval 
Construction and Armament Company and the owners of 
the Great Eastern steamship to bring her to Barrow, if 
the harbour authorities can make arrangements to dock her 
in the Ramsden Dock, where the great ship will in that event 
be dismantled and re-engined, making her suitable for the cattle- 
carrying trade, or for the carriage of petroleum in bulk. It is, 
however, thought highly probable that the harbour authorities 
will object to run the risk of bringing this great ship into the docks 
at Barrow. If so, Barrow will lose a good order, as well as con- 
siderable employment for those engaged in the shipbuilding and 
engineering trades. It is, however, evident whether the Great 
Eastern comes to Barrow or not, the last two mentioned industries 
will be well employed for some time to come. In the iron and 
steel trades there is not much new to report, but the market 
remains very firm, and the improvement previously noticed is 
steadily maintained. Prices have not, however, improved, and 
mixed numbers of Bessemer iron are quoted at 42s. 6d. per ton net 
f.o.b., and forge and foundry iron, No. 3, at 42s. per ton. Stocks 
have been further reduced by fully 1000 tons this week. Steel 
makers are very busy, and there is a good demand for ali classes 
of metal. Rails are exceptionally brisk at £3 17s. 6d. for hezvy 
sections, and from £4 to £4 5s. for lighter sections netf.o.b. Ship- 
plates are firm, and in good demand at £6 7s., and angles at 
£5 12s. 6d. There is » better tone in the iron ore trade, and prices 
are steady at from 9s. to lls. 6d. per ton net at mines. Coal and 
coke are steady, and shipping is fairly employed at rather more 
than average freights. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE amount of business which has been done in Cleveland pig 
iron during the last few days is quite insignificant. The tone of 
the market continues, however, very satisfactory, and prices seem 
to be stiffening. At the market held at Middlesbrough on Tuesday 
last, buyers were ready to pay 3ls. 6d. per ton for No. 3 g.m.b., 
with prompt delivery ; which is 14d. per ton more than the lowest 
accepted last week. Several merchants have raised their quota- 
tion to 3ls. 74d. per ton, and all are careful not to commit them- 
selves far ahead. Sales for delivery to the end of Augusi have 
been made at 31s. 9d., but there are not many holders willing to 
take that price. Makers’ quotations vary from 31s. 9d. to 32s., 
the higher figure being asked for the favourite brands. The 
demand for forge iron is steady, and 30s. 6d. per ton, the price 
which has for some time been current, is readily paid for it. 

Stevenson, Jaques, and Co.’s current quotations:—‘‘ Acklam 
Hematite,” mixed Nos., 45s.; ‘‘Acklam Yorkshire,” Cleveland, 
No. 3, 35s.; ‘‘Acklam basic,” 35s.; refined iron, hematite and 
Cleveland, 65s. and 55s.; chilling iron, 55s. to 60s. per ton; net 
cash at furnaces. 

There is not much inquiry for warrants, and the price which for 
nearly a week stood at 31s. 74d. per ton, has now fallen to 
= 43d. This is due to the quieter state of trade reported from 

1 Ww. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store was on Monday iast 283,095 tons, representing a decrease of 
938 tons during the week. 

Shipments of pig iron from Middlesbrough have slackened some- 
what as compared with the month of May. Still they may be con- 
sidered satisfactory, 66,987 tons having been sent away between 
the Ist and 25th inst. 

The demand for finished iron is well maintained, especially as 
regards ship plates and angles. The prices quoted on Tuesday last 
were as follows:—Ship plates, £4 15s. per ton; boiler plates, £5 15s. ; 
angles, £4 7s. 6d.; and common bars, £4 12s, 6d., all free on 
trucks at makers’ work, less 24 discount. 

There is more inquiry for steel than there has been for some 
time, and prices are decidedly firmer. Heavy rails are offered at 
£3 17s. 6d. per ton f.o.b.; ship plates at £6; and angles, £5 12s. 6d. 

The boiler of a steam tug called the Admiral, belonging to the 
Tees Conservancy Commissioners, exploded suddenly just as she 
was about to start, a few days sine. The tug sank almost 
immediately, and one man out of the three on board was killed. 
At the inquest held on the 28th inst., the Coroner said Le ‘‘ hoped 
that there were no more vessels on the Tees with boilers similar to 
the one which had exploded.” From the evidence it appears that 
it was over twenty years old, and that many similar ones are in 
use elsewhere. The pressure of steam was not above 25 1b. per 
square inch, and there was nothing to find fault with as regards the 
fittings or management. But the quality of the boiler plates was © 
at least questionable, and the type of boiler certainly open to 
adverse criticism. The jury’s verdict was that “deceased died 
from injuries accidentally received ” which ‘‘ goes without saying !” 
The Coroner’s remark was much more significant. 

An important meeting was held at Middlesbrough on Monday 
last to consider the questicn of the best way of defending the ports 
of Middlesbrough, Hartlepool, and Stockton. Representatives 
from these towns were present, and the meeting was presided over 
by Mr. Thomas Sanderson, Mayor of Middlesbrough. Admiral 
Sir V. R. Hamilton, General Sir Lothian Nicholson, and other 
military and naval officers attended, in order to explain the views 
of the War Department of the Government as to what should be 
done. The Mayor, in opening the proceedings, called attention 
to the importance of the interests involved, and to the many and 
great improvements which have been effected during recent years 
in the navigability of the river Tees. In consequence of this 
and the development of the trade generally, the shipping and 
other property belonging to the towns in question had enormously 
increased in value. Unless efficiently protected they might form a 
tempting bait for hostile operations. General Sir L. Nicholson 
then explained the views of the War Department. He considered 
there were five principal localities in the North which would 
have to be guarded, namely, the Tees—including the Hartle- 
pools—the Tyne—including Sunderland—the Forth, the Clyde, 
and the Mersey. The property at these places within reach 
of a hostile attack was very inefficiently protected at present. 
The only ——— which had been made in recent years 
was in providing submarine mining cefences at certain points, 
including the Tees mouth. This, however, must be regarded only 
as a small instalment of what ought to be done. He considered 
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that the principal danger in case of war was likely to be from an 
attack from one or more fast cruisers, which might make for the 
vg and bombard them, or capture shipping entering or leaving. 

e War Department were prepared to assist the local authori- 
ties in certain ways, but the latter must be prepared to 
help themselves to the utmost of their power. They might 
do this (1) by providing sites for batteries and other mili- 
tary works; (2) by forming local organisations for the en- 
couragement of the personnel required to maintain the defence; 
(3) by providing and maintaining guard boats for the pro- 
tection of the mine fields; (4) by contributing towards the cost 
of works; (5) by contributing towards the cost of armament; (6) 
by payment of interest for a certain period of years on the sums 
expended ; (7) by aiding the provision of naval defences. General 
Nicholson then said that the Government were willing to supply 
quick-firing and machine guns for the protection of the mines. 
Also three Gin. guns of the latest pattern to meet a possible 
attack by bombardment, and to shelter the shipping at the 
entrance of the ports. These, with a strong floating defence, 
would give a large measure of protection. He advised that his 
proposals should not be discussed until full time had been taken 
for their consideration. Admiral Hamilton subsequently addressed 
the meeting, calling attention to the necessity for the provision of 
steam launches, armed with torpedoes or quick-firing or machine 
guns. He considered that the Tees should have three or four 
boats of this kind to go out in thick weather to prevent being taken 
by surprise, and to come in and warn the mining force of the 
engineers. With these and efficient military resources it would be 
a very bold cruiser that would attempt to come up the Tees. 
Hartlepool was, in his opinion, more exposed. He laid great stress 
on the organisation of naval volunteer forces. Mr. Fallows, chair- 
man of the Works Committee of the Tees Conservancy, and a gen- 
tleman who is ninety-one years of age, moved a vote of thanks to 
the deputation. This was supported by the Mayors of West 
Hartlepool and Stockton, and carried unanimously. 

The Tees Side Iron and Engine Works Company has decided to 
blow out the only two blast furnaces which it has in operation at 
the end of the present month. The furnaces in question have 
always made Cleveland iron, and the result of the change will be 
to accelerate the diminution in stocks, which is now going on, by 
something like 4000 tons per month. The cause of the decision is 
that the manufacture of Cleveland pig iron is at present unremu- 
nerative. It is understood that the company has two other fur- 
naces newly lined and ready to be put to work, should circum- 
stances alter so as to make it worth while todoso. Its engineering 
department will go on as usual. 

A conference took place at Newcastle, on the afternoon of the 
25th inst., between the Tyneside shipbuilders and some of their 
dissatisfied workmen. As regards the blacksmiths, the employers 
offered an increase of ls. per week on wages, to take effect at once, 
with an additional 6d. on ali wages above 30s. per week, to take 
effect in August next. These terms were accepted by the men in 
lieu of the 74 per cent. advance which they had previously claimed. 








THE SHEFFIELD DISTRICT. 
(From our own Ci 

THERE is a decidedly better feeling in the local pig iron trade, 
the general impression being that prices have now “ touched 
bottom,” and any change must be in an upward direction. This, of 
course, causes buyers to be more favourably disposed towards 
ee orders, which, in its turn, extends confidence in improved 

usiness, and may lead ere long to enhanced values. More is doing 
at the forges than for some time past, though quotations are not 
altered. Bars are still sold as low as £4 10s. Several leading 
makers decline to take less than £5 at works, and they ask a little 
more where the parcel is not a fair size. For hoops there isa fair 
demand, ordinary sorts selling at £5; best, 10s. more ; and best 
best about £6 10s. In plates, bridge and girder descriptions are 
from £6 10s. to £6 15s. ; boiler plates from £7, the finest qualities 
running from £7 10s. to £8; higher vary from £5 to £5 10s., 
ordinary, and £6 to £6 10s. best; tees, £7 in finest qualities ; 
horseshoe iron, £5; rods, £5 2s. 6d. to £5 10s., ordinary. 

In the coal trade, summer weather seems now fairiy upon us, the 
result being that the supply is largely in excess of demand, parti- 
cularly in house sorts, which were probably never more languid 
than now. Eleven hundred hands have been thrown out of employ- 
ment at the Hoyland Silkstone Colliery, through no fault of the 
employers. This stoppage benefits other pits to the amount of the 
Hoyland output ; but there is still far more house coal brought to 
bank than the market requires. The gas coal pits have done a 
fairly good business, but the value at which recent contracts 
have been placed is not, on the whole, in excess of the low prices at 
the corresponding period of last year. A slight change for the 
better is reported in steam coal during the past week. Some of the 
pits are reported to be working tive days per week, which is quite 
equal to the average working time at this season of the year. 

I gave you recently the figures relating to the quantity of gun 
forgings placed in Sheffield during the three years ending 1887. 
You will remember that Mr. Brand, in his evidence before the 
Select Committee on the Army Estimates, admitted that there was 
an understanding that 14,000 tons of gun forgings were to be 
placed with private manufacturers, Sheffield—the great source of 
supply—received during that period 2668 tons. These figures 
have been questioned, I am informed, though I have not seen the 
place or reason for their being doubted. They are absolutely cor- 
rect. It has been stated since that the Government have placed a 
large and important order for heavy gun forgings at Sheffield. Into 
this statement I have also made inquiry, with the result that 
I cannot find any manufacturer or company in receipt of such 
order. What has been done is this—the Government have asked 
for specifications for 700 tons of gun forgings, none of which exceed 
in weight 4 tons. Thisis simply childish, our large firms say ; they 
have, at immense expense, put up huge forging presses, from 5000 
tons downwards, and the first work they get for them is a trifle of 
4-ton forgings, which the meanest of their old hammers could take 
in hand as toy work. Even if these 700 tons had been anything 
but oddments—had been, say, all heavy forgings—we should still 
be 10,632 tons short of the weight promised, as per Mr. Brand’s 
candid admission. Sheffield has spent from £250,000 to £300,000 
in putting down new machinery and necessary appliances for huge 
ingots for military purposes, on the distinct understanding that the 
Government should find a fair proportion of work forthem. Why 
is it not done ? 

Several unfortunate disputes disturb the South Yorkshire coal- 
field. The Hoyland Silkstone Colliery, which gave employment to 
1100 hands, is shut down, owing to a demand for an advance of 3d. 
per ton for a new method of getting the Silkstone seam. There is 
also a disagreement at a Dodworth colliery, owing to an alteration 
in the working hours. The miners have been in the habit of going 
down the pit at six o’clock in the morning and ceasing work at two 
o’clock in the afternoon. They are asked to go at seven and work 
until three ; to this the men object on the ground that it will cause 
the lads and day hands to have to work longer hours. At Wool- 


‘laton, in the Notts district, there is a strike in the mining com- 


munity; the men have offered to submit the question to arbitration. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market has been fairly active this week, 
but in consequence of conflicting reports as to the orders in 
the market, prices have been rather unsteady. The past 
week’s shipments were not quite so good as in several former 
weeks, but were still a good average. They amounted to 8310 
tons, as am yee with 3341 in the corresponding week of 1887, 
and the total shipments for the year to date now show an increase 
of about 12,000 tons. The inquiry from Canada continues, and the 





exports there are already 3000 tons larger than they were at this 
date in 1887, notwithstanding the increased import duties. In the 
Australian exports there is an increase of tons; but the 
quantity sent to the United States has decreased 5000 and that to 
Italy 15,000 tons, The home consumption is still on a satisfactory 
scale, Since last report one furnace, which was producing hema- 
tite, has been put out at Calder, and the total now in blast is 
eighty-six, against eighty-three at this date last year. 

"The current market values of makers’ pig iron are as follow :— 
Gartsherrie, free on board, at Glasgow, ‘No. 1, 44s. 3d.; No. 3, 
41s. 6d.; Coltness, 47s. and 43s. 3d.; Langloan, 44s, 6d. and 
4ls. 6d.; Summerlee, 46s. and 42s.; Calder, 46s. and 39s. 6d.; 
Carnbroe, 39s, and 37s.; Clyde, 43s. 6d. and 39s, 6d.; Monkland, 
39s. and 37s.; Govan, at Broomielaw, 39s. and 37s.; Shotts, at 
Leith, 45s. and 42s, 6d.; Carron, at Grangemouth, 49s. and 43s.; 
Glengarnock, at Ardrossan, 43s, and 38s. 6d.; Eglinton, 37s. 6d. 
and 36s. 6d.; Dalmellington, 39s. 6d. and 38s. 

In the Glasgow market Cleveland and Cumberland warrants 
have been in poor request during the week, but the prices have 
fluctuated nominally with those of Scotch. The market for Scotch- 
made hematite is reported steady. 

Messrs. Hanna, Donald, and Wilson, engineers, Paisley, have 
received an order for about 3000 tons of bridge-work for railways 
in Manila. 

There is a fairly active business in malleable iron. The demand 
is chiefly on home account, the foreign department of the trade 
being at present very quiet. Orders lately placed are invariably 
light and at the lowest rates. Subject to the usual discount of 
5 per cent., plates sell at £5 7s. 6d., best bars £5, common bars, 
rivets, and angles £4 12s. 6d., nuts £4 7s. 6d. Steel is in slow 
demand, the orders available being confined to a few ap Brenan | 
purposes, for which there is keen competition. Ship plates an 
angles are at £6 17s. 6d., boiler plates £7 7s. 6d., and rivets 
£6 7s. 6d., all less 5 per cent. 

The past week’s exports of iron and steel manufactured goods 
from Glasgow were unusually heavy, embracing locomotives to the 
value of £23,500 for India and Canada; a small screw-steamer 
shipped in pieces to Alexandria, £3800; machinery, £18,500; 
sewing machines, £1231; steel goods, £6800; and general iron 
manufactures, £40,320. 

There has been more than the usual activity in the coal trade, 
the shipments of thepast week being heavier than in any week since 
the beginning of the year. This gratifying increase in the volume 
of business is largely due to a fuller supply of vessels and a reduc- 
tion in freights, which has enabled shippers to avoid the necessities 
of the coalowners in the matter of prices. The week's total ship- 
ments from Scotch ports were 113,658 tons, as compared with 
91,947 in the same week of 1887. Free on board at Glasgow, main 
coal sells at 5s. 5d. to 5s. 7d. per ton ; ell and splint, 6s. to 6s. 3d. ; 
and steam coals, 7s. 3d. to 7s. 9d. 

A dispute which has existed for several weeks between the coal- 
masters of Fife and Clackmannan and the miners with reference to 
the terms of the special rules as bearing upon the propping and 
securing of working places, has now been amicably arranged, and a 
strike, which was at one time threatened, bas thus been averted. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal trade continues very brisk, and it is quite a novel feature 
to see the pleasant vitality on ‘Change, and in the usual walks of 
coalowners, both at Swansea and Cardiff. It rarely happens that 
so good a sign has presented itself as a general improvement in all 
kinds of coal. Frequently steam has been up, and bituminous 
down, or large coal has been weak in price, and small only in 
demand. Now all sorts of coal are selling well, the quotations 
ranging from 8s. 6d. to 10s. 6d. large steam. A good deal of coal 
is being placed at best figures. At Cardiff Exchange on Tuesday 
the range was from 8s. 9d. to 10s. 6d., showing 3d. gen 
this week, while Rhondda large was as high as 8s. 9d. large, and 
7s. small. These are unusual figures at this time of the year. 
Small steam coal is now selling at 4s. 9d. to 5s. 

Swansea steam coal quotations this week are from 5s. upwards. 
Best anthracite is selling at 10s. 6d., cheapest culm is quoted from 
4s. Cardiff coal exports have been well maintained, though from 
the close of last week until Tuesday, the vales, brisk and gratifying 
as they are, scarcely came up to previous performances. This is to 
be accounted for by the close of the quarter Next week I hope 
to record a good deal of new business. Several fine cargoes were 
cleared on Tuesday, one of 3200 tons for the Cape. 

The annual meeting of the Miners’ Provident Societies held this 
week proved that the Welsh Society is holding its own well, and 
that generally the progress has been satisfactory. The accumulated 
general funds now amount to £252,367, and the members to 229,514. 
The largest number of deaths through accident in the country 
during the year occurred in South Wales at the National Colliery. 
The loss of life was thirty-nine, and all were members of the 
Miners’ Provident Fund. Sir W. T. Lewis, whose name is indisso- 
lubly linked with the Fund as its founder, has been selected this 
week by the Associated and Non Associated Coalowners to repre- 
sent them at the Home-office in the forthcoming discussion of the 
Special Rates. 

The selection has been a very happy one. The output of coal 
represented by his constituents is little short of twelve million tons 
per annum, the colliers 50,000, and the population extending from 
Cardiff to Llanelly, and from Ogmore to Pontypool. A more 
important representation could not be chronicled in the country, 
and there is little doubt the trust will be handled ably. 

The time seems a feasible one for transfer of coal properties, and 
I note a large colliery offered in the Garw district, and other move- 
ments implying vitality in the trade coming tothe front. Negotia- 
tions for Dowisis New Colliery are progressing. One of the best of 
signs is the tranquillity existing in the labour market. The colliers 
are fairly satisfied that an advance of wages is likely at next audit, 
and are working well. Ata large meeting this week they strongly 
supported the continuance of the sliding scale for another period 
of two years. 

The other industries share somewhat in the activity of coal, and 
a moderate steel trade is being done. I cannot say so much for 
iron. 

Last week Melingriffith Works were sold as a going concern. 
The price realised was small. Some of the property passed into the 
hands of the Marquis of Bute. 

Swansea Exchange quotations this week show about the same for 
steel manufacture as I have chronicled so long. Forest pig is at 
46s.; Welsh bars from £4 10s.; iron sheets from £6 10s.; steels, 
£7 15s.; Bessemer steel blooms, £4 5s.; bars, £4 15s.; Siemens 
bars, £5 2s. 6d. For best brands, in most cases, these prices are 
improved upon. Rail sales small; prices unaltered. Only one 
shipment of note this week—500 tons to Albany from Newport, 
Mon. 

In tin-plate there is iess activity, and prices are aoning a little, 
tin having fallen to £76 17s. 6d. This is to be expected ; and a 
falling-off in forward business is only natural, as there is no 
knowing how much lower block tin will drop. Swansea Exchange 

rices this week were :—Iron cokes, 12s. 6d. to 12s. 9d.; Bessemer, 
Tos, 9d. to 13s.; Siemens, coke finish, 13s, 3d. to 13s, 6d.; ternes, 
24s, to 26s. 6d.; charcoal, from 17s. 64. 

A fine steel passenger st was launched from Finch’s 
yard, Chepstow, this week, to the order of Sir W. T. Lewis. She 
was made entirely of Dowlais steel. Engines, surface condensing, 
750-horse power, adapted to a speed of 17 miles an hour. The 
launch was under the direction of Mr. H. W. Lewis, brother of Sir 
W. T. Lewis, and was most successful. 

The doubters in the removal of Dowlais Works to the sea-shore 
have been effectually silenced this week by the issue of circulars to 
contractors for the necessary work in connection with the blast 
furnaces, 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

As might have been expected, the unhappy catastrophe at Berlin 
has not promoted briskness in the iron trade, and, consequently 
the operations on the markets have been somewhat circumscribed 
and are so still; nevertheless, they have shown no greater 
weakness than the week before, as far as prices are concerned, the 
better outlook on the American and English markets, and a recur- 
rence of firmness on those of Belgium and Austria, having, 
perhaps, contributed to this end, France alone not participating 
in this more satisfactory state of things. A good many 
meetings of conventions and syndicates are being and are about 
to be held, and perhaps when the results of these become known 
greater trade activity may follow. The output and sales of pig 
iron’ continue normal and satisfactory in Silesia, forge qualities 
being in good demand for the converter as well as the puddling 
furnaces, and the foundries keep well employed on pipes, machine 
castings, and railway work, besides on new works’ plant. The 
wrought iron convention has secured suflicient orders to employ 
the mills and forges well on through the summer months, sectional 
building iron and boiler plates being in the most urgent request, 
Best brands of foundry pig cost M. 60 to 62; rolled merchant iron, 
141 to141 ‘50; girders, 155 to 160; common plates, 160 to 165 p.t. The 
twenty-ninth annual meeting of the Society of German Civil Engi- 
neers, now numbering thirty-one local branches and six thousand 
members, will be held at Breslau this year from the 20th to 23rd of 
August. None of the goo to bo read are of any general im- 
portance or of practical value to your readers, so are not here 
epitomised. In Rheinland-Westphalia, the prolongation of the 
exceptional railway tariff for another year for iron ores has worked 
still more hee Pa on those of the Siegerland and Nassau, and 
as stocks are short and demand excellent, prices remain very firm 
as last noted. Luxemburg minettes are remunerative and 
firm at M. 2°60, 2:70, and 3°20 for the three sorts p.t. at 
mines. In pig iron there has nothing noteworthy taken place 
within the week. The stocks have increased in the month of May 
by 5500 tons, which is regarded as quite unimportant. Spiegel is 
in rather poorer request, and the 10 to 12 p.c. grade is now noted 
a mark cheaper at M. 57 p.t. Buyers of forge sorts do not seem 
to come forward with any spirit, so there is little fresh to remark 
about this brand, except that for export over the borders sellers 
are willing to make concessions in the price, which is otherwise 
stiffly maintained by the combination. Foundry pig keeps 
in steady demand, without showing any remarkable feature, while 
the demand for basic has greatly increased, and the output 
raised accordingly, the price of M. 45 p.t., under these circum- 
stances, being very firm indeed. The neglected Bessemer sorts do 
not seem able to rise out of this unsatisfactory position. Luxem- 
burg pig iron has lately advanced in price exceptionally, and grey 
forge 1s this week noted M. 41, while foundry stands at 38°70 p.t. 
at works, the demand being very brisk indeed. The output for 
the month of May, including Luxemburg, has been 360,855 t.; 
spiegeleisen and forge pig, 173,535 t.; Bessemer, 35,361 t.; basic, 
108,248 t.; and foundry, 43,711 t. In May, 1887, 327,282 t. were 
produced, and from January Ist to May 3lst this year 1,756,310, 
against 152,772 t. last year for the same period. For merchant 
bar iron a great deal better demand is desirable. Within the last 
six weeks the wrought iron convention bureau has only booked 
13,000 t. of orders, whereas the six weeks’ normal output should 
be 36,000 t.; therefore little more than a third of the capabilities 
of the mills and forges. Merchants only seem to order just sufl- 
cient to cover current wants, and there is no speculation whatever, 
the convention having killed all that. The season demand for 
girders and sectional building sorts is pretty good, and a few of the 
mills cannot effectuate orders fastenough. In these circumstances 
it is thought probable that at the coming meeting of the convention 
a push for a rise will be made; but this cry has often been made, and 
as yet come to nothing, which will, in all probability, be the case 
again; for, in spite of all tall talk, the malleable iron trade is 
not brilliant in the West. The crude iron syndicate has sent a 
circular to the wrought ironworks propounding its reasons for not 
according their request for a bonus on forge pig converted into 
wrought iron for export. he begin by saying that, at present 
prices of ores, fuel, &c., it is only the best installed works with new 
and modern plant which can manage to make the minutest profit, 
and go on to say that the cause of the falling off of export is due 
to America taking a less quantity than formerly; that Spain 
and Italy have greatly increased their indigenous production ; 
that the adverse Exchanges in the South American States 

revent trade with them; and that the domestic demand 

as increased. However this may be, export is dull and 
will doubtless get worse as time goes on, if no remedy is found to 
combat the evil effects in this respect of the convention. The hoop 
iron trade is languishing by reason of the mills not being in a posi- 
tion to export because of the high prices of raw material, the coke 
makers this time coming in for the severest remarks, as the 
chief offenders. Some plan must here again be invented, if 
this branch is to revive. Now that a temporary peace is de- 
clared as to the wire nail convention, inland orders for wire 
rods and wire have begun to come in more — than of 
late. The inland convention prices of wire rods have been 
held too high to permit the wire drawers to export their 

roduce, so they are henceforth to receive an export premium of 
M. 5, and large consumers, generally, of M.3p.t. Plates of all 
descriptions are still in brisk request. The steel spade and shovel 
manufacturers have now raised the prices of these articles to M. 20 

r cwt., to keep pace with the Inte enhancement of plates of 
ta 5 p.t. These and similar hardware goods have a rising tendency 
and are in good request. The sheet mills are in tribulation, as it 
is not yet decided whether their syndicate will become a fact or 
not; when, in the latter case, prices will at once drop. Mean- 
while buyers hold back, and in consequence many of the rolling 
mills have been obliged to greatly curtail their production. The 
machine and wagon factories and constructive works and foundries 
are amply supplied with work, and rather better prices have been 
secured of late. It is rather a sore subject here that the Board of 
Trade returns show such an eminent export trade in machinery, 
especially to Italy, last month. The proof of the pudding is in the 
eating, as the old saying is, and perhaps the Italians have begun to 
find this out as applicable to machinery, so the makers here need 
not be quite so surprised at our good fortune, though they have 
the conceit to believe they can beat us here, as in every other 
branch of industry. At Frankfort tendering, steel rails were 
offered at M. 120 as lowest price, 122 to 129 being the range of 
other tenders. Steel sleepers for under crossings were offered at 
M. 124 up to 132 p.t. at works, The steel works in general have 
employment for the next three months in hand. It is reported 
from Brussels that, on the invitation of some English firms, Belgian 
industrials have gone over to consult about the long-talked-of inter- 
national rail convention, but neither in Belgium nor here does any- 
body believe anything will come of the project. 








Even in the United States the newest light is not 
always adopted. The Electrical World says :—‘‘ From time to time 
the use of electric lights in and areund New York Harbour has 
excited much interest and comment, and up to the present hour 
the only objection brought against the electric light for this 

urpose is that there was too much of it. The Hell Gate ares no 
ocr shine, because the pilots complained of their brilliancy ; but 
those of Liberty are still with us, and those on the Brooklyn Bridge, 
though screened waterward, will continue to light up, as they alone 
ean do, the great thoroughfare between the two cities. e are 
now glad to note that the incandescents are to be given a chance 
on the buoys in Gedney’s Channel, where the European electrician 
coming in from sea at night will find them bobbing up serenely, 
and curtseying to give him a characteristic welcome.” 
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NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 

Algeciras (Gibraltar) Railway Company, Limited. 
This company was registered on the 14th inst. 
with a capital of £750,000, in £10 shares, to take 
over and work a railway, which has already been 
commenced, between the towns of Jimena and 
Algeciras, and to construct a railway between 
Jimena and the town of Bobadilla, Spain. The 
company will also enter into a contract for the 
purchase from Messrs. Greenwood and Co, of a 
concession for a construction of a railway from 

Bodabilla, on the Cordova and Malaga Railwa 

to the Port of Algeciras, for the sum of £500, 

in shares for the discharge of the claims there- 

under of the Jerez to Algeciras (Gibraltar) Direct 

Railway Company, The subscribers are :— 

Preference 
shares. 





Thomas Bolter, 31, Ampton-street, W.C, 1 
E. Griggs, Bromley, Kent .. 1 
H. W. Burnside, 21, Kemsford- -gardens, Earl's 

Court, accountant | .. 1 
C. J. Whitaker, 12, Waldegrave- “road, Teddington 1 
A. U, Taylor, St. Margaret's, shorthand writer . 1 
A. J, Raybould, 17, Adelaide-road, Hampstead .. 1 
J. H. Chapman, 64, Wellington-street, oolwich 1 

The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to nominate the first; qualification, 100 shares; 
remuneration, £1500 per annum, 


Juke's Steel Company, Limited. 


This company was registered on the 19th inst., 
with a capital of £3000, in #1 shares, to carry on 
business as manufacturers of steel, and to acquire 
certain patents therefor, The subscribers are ;— 

Shares. 

J. Bryce Wilkinson, 42, New Brvad-street, ac- 
countant ee 

C, A. Ellis, 42, New * Broad- street, accountant 

T. Smith, 5, Grange Park-road, Ley ton, clerk 

D. C. Griffith, 19, New Broad. street, assayer 

F, W. aad ‘i Fenchurch- -street, consulting 
enginee: 

F. e Gledstault, Hatton-court, Threadneedle- 
street, stock dealer .. 

R. T. Lattey, 16, Devonshire- “square, solicitor 10 

Until otherwise determined by special general 
meeting, the management will be vested in Mr. 
Bryce Wilkinson, who will give his services free 
of remuneration other than out-of-pocket expenses. 


50 
1¢ 
10 


William Hunt and Sons, The Brades, Limited. 


This company proposes to take over the busi- 
ness as carried on by G. C, Adkins, deceased, and 
George Heaton, at the Brades Works, Rowley 
Regis, Stafford, and Oldbury, Worcester, and at 
Colmore-row, Birmingham, under styles of Wm. 
Hunt and Sons and the Brades Company. 
was rogistered on the 16th inst., with a capital of 
£100,000, in £10 shares, and will carry on busi- 





ness as engineers, 3, and 
dealers in iron, steel, and other metals. The sub- 
scribers are :— 
Shares. 
Mrs. A. on The prem near ae 
ham, wi ° 1 
* Thos. Adkins, Stratford- -on- Avon ee 1 
*W. W. Wiggin, Kings Norton... . 1 
*G, A. Adkins, Se ihe Light woods, near ‘Birmingham 1 
*G. Heaton, Handsworth, near Birmingham 1 


H. P. Ryland, Graveley Hill House, near Bir- 
mingham, manufacturer... .. oe 0 
T. Ryland, J.P., Erdington, Birmingham eee 1 
The number of directors is not to be less than 
three, nor more than seven; qualification, £1000 
share capital; the first are the subscribers denoted 
by an asterisk and Mr. William Heaton. Mr. G. 
Iicaton is appointed chairman at a salary of £500 
per annum. 





Automatic Illumiaated Views Company, Limited, 


This company proposes to manufacture and 
deal in automatic or mechanically contrived 
boxes, machines, and apparatus for displaying 
stereoscopic views or photographs, and also 
kaleidoscopic, microscopic, and other optical 
effects on glass or other transparency, and lighted 
by electricity, gas, or otherwise; for such pur- 
yoses to acquire inventions and patent a4 
belongi to Messrs. W. 8. Simpson and W. 
Oliver. “it was registered on the 21st inst., with 
a capital of £50,000, in £1 shares. The sub- 
scribers are :- 


8 
Herbert Marshall, 15, George-street, Mansion 
House, secretary to a compan, pany 
J. Ld -preapeonaae Sebert-road, ‘orest Gate, archi- 
1 
A. oy i. Watkin, 2 Riches-court, “Lime-street, 
surveyor 1 
‘ome 17, “Bt. *Paul's-road, “Canonbury, . 
clerk. ee 
J. C. Sykes, 57, “Martha- -street, E., clerk i... 1 
J. A. Kelman, 49, Lombard. street, solicitor.. 1 
A. Barrett, 15, Goorge-street, E.C., clerk 1 
Registered without special articles, 


Buckingham Electric Light and Power Supply 
Company, Limited. 


This company was registered on — 22nd inst., 
with a capital of £5000, in £1 shares, to carry 
on, it the town and county of Buckingham, the 
business of an electric light and power supply 
company in all branches, The subscribers are :— 


Shares. 

A. C. Rogers, Prebend House, vepaataareeaaie 

miller, &. .. 
J. Wilson Thorpe, Buckingham, “merchant ; 
G. Watson French, Buckingham, ironmonger 
Albert Tryle, Buckingham, draper .. +o 
Henry Thorpe, emer nage ot coal merchant .. 
= Varney, buckingham, photographer 

. Habgood, H Huzlebrook, beech road, West 

Vialenh, electrical engineer . 


The number of directors is not rat ue ho than 


three, nor more than five; qualification, twenty- 
tive shares. 


tee ee 





Electrical Purification Association, Limited. 

On the 23rd inst. this company was ne. 
with a capital of £15,000, in £1 shares, to acquire 
and work the letters patent No. 1333, dated 
January 27th, 1887; No. 15,760, November 17th, 
1887 ; No. 15, ‘939, November 19th 1887 ; No. 472, 
January 11th, 1888 ; and No. 1105, January 24th, 





1888, granted to William Webster, relating to 
electrical treatment of sewage and other impure 
liquids, The subscribers are:— 

Shares. 
*Wm. Webster, 50, Lee Park, electrician .. ...2000 
*Thos, Slater, 19, Great George-street, engineer.. 100 
J. Crow, 54, Wickham-road, Brockley, vecretary 1 
J. Hunter Jones, C.E., Cairo, Egypt 1 


*V. Cassavetti, 6, Clarendon- lace, al Park :. 1000 
Ww. es Baring Lodge, igh- roi wee engi: 
*Bdwin Webster, 9, “Lee-terrace -- 1500 


The number of directors is not to be less than 
three, nor more than four; the subscribers de- 
noted by an asterisk are the first. 


Hawley and Bridgwood. | Company, Limited. % 


This company was constituted by deed of 
settlement, dated May 14th, and was registered 
on the 15th inst. as a limited company, with a 
capital of £42,000, in £100 shares, the whole of 
which are taken up. It is the conversion to a 
company of the business of colliery proprietors 
carried on in the parishes of Caverswall and 
Stoke-on-Trent. Two hundred and ten of the 
shares are A shares, and are fully paid up, and 
210 are B shares, with £60 per share paid up. 
The office of the company is at Sutherland-road, 
Longton, Stafford. 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents, 


Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics 

15th June, 1888, 


8750. Sextant, 8. J. E. Jorgensen, London. 

8751. TeLeoraruic Transmission, T. J. Wilmot, 
Waterville. 

8752. Hanp Puncuine Press for Bexts, J. Singleton, 
Bolton. 

8753. Castors, J. C. Macalester, Glasgow. 

8754. Crocks, Watcues, and Curonometens, J, L, 
Corbett, Glasgow. 

8755. Lemonaps, A. W. Molloy, London, 

8756. Drepaoina, J. Price, jun., Dublin, 

8757. Firusuine Cistern, D. Williams, Chester. 

8758. Power Macuine, J. A. Forsyth and A. B, Cole- 
man, Ontario 

8759. Bopy-cirtas for Horses, &c., J. Blackwell, 
Birmingham. 

8760. SunsHapes and Umpretwas, J. R. Ivery, Bir- 
mingham. 

8761, Foo S1GNaLLina, J. Wilson, Ipswich. 

8762. Rawat Tete for Horses, J. J. B. G. Drot-Gour- 
ville, Southampton. 

8763. Lupricators, J. A. Morris and W. T. Hatch, 
Manchester. 

8764. Fine-escare, J. Lane, Preston. 

8765. Evectric Lames, W. Rowbotham and W. Fox, 
Manchester. 

8766. Uritisina Resipves from Starcu, &c., A. G. 
Wass, Kent. 

8767. Raitway Curtrinas, T. Crawford, Glasgow. 

8.68. Over-snogs, J. L. Crawford, Glasgow. 

8769. Toastine Rack, W. H. Yewdall, Bradford. 

8770. SKEPs or BASKETS, T. Smith, Bradford, 

8771. Nover Memoria, &c., Carp, W. Wright, 
Bradford. 

8772. EvecrricaL Switcnes, W. Rowbotham and W. 
Fox, Manchester. 

8773. > aaa R. L. Hattersley and J. Hill, 
Keighley 

8774 Gam, J. Clegg, Manchester. 

8775. Looms, J. H. Kenyon, Halifax. 

8776. Lerrixo- “BACK APPLIANCES of Looms, C. Catlow, 
Halifax. 

77. AcruatTinae DENTAL, 
London. 

8778. UnperorouND Enotnes, W. Carey, Bo'ness, 

8779. Knives, J. Wilkinson and T. Fazackerley, Man- 
chester. 

8780. Mov.pino Fire-Bars, D. Rees, Newport. 

8781. PREVENTING ACCIDENTS, E. Cross, Heapey, near 
Chorley. 

8782. Compustion of Fue., W. Fraser, Birmingham. 

8783. Pressinc Quantities of Scrap MetaL, R. Evans, 
London, 

8784. ELecrricat Surry, F. V, Andersen and J. F. Tafe, 
London. 

8785. ARRANGING, &., Matcu Spiints, J. A. Pitts, 
London, 

8786. AppLyina Desicns to Ce.Lu.orp, E. T. Wood, 


London. 

8787. Picrure Box, A. L. Cutbill—(J. £. Hilton, 
India.) 

8788. Ticket, W. Snelgrove, Birmingham. 

8789. ConstRucTION of Buripinos, G. Burgess, H. 
D. Ledward, and F. Burgess, London. 

8790. Tar Unions, C. Darrah, J. Kay, and T. Jones, 
London. 

8791. Pneumatic Oraans, C. F. Brindley, Sheffield. 

8792. BLorrer Batus, A. J. Boult.—(H. F. Arnold, 


8793. Mitts for Grinpixc Corn and the like, C. O. 
Dost London. 

8794. Rattways, J, H. Sams and E, Duchamps, Lon- 
don. —[ Date applied for as under Section 103 of the 
Patents Act, 1883, December 15th, 1887.] 

8795. WRITING, &¢., CABINETs, W. J. Richardson, 
London. 

8796. Deapentnc Visrations, &c., G. C. Anthoni, 





&c., Cairns, J. Ellis, 


mdon. 

8797. Weicninc Apparatus for Letrers, &c., F. H. 
Smith, London. 

8798. CarTripogs, R. T. Apps, London. 

8799. Brusues, The Electrical Combinations Company 
and W. H. Dingle, London. 

8800. CrrcuLar REVOLVING SLIDE-REsT, W. 
London. 

8801. Ripine Skirt, C. H. Hart, London, 

8802. Tricyc.Es, CU. Tucker, London. 

8803. Apparatus for ApveRTIsING, J. H. Stanford, 
London. 

8804. Spoke Brusues, R. C. Turner, London. 

8805, Copyinc Macuines, W. Harkins, London. 

8806. VELOCIPEDE Sapp Es, T. B. Jeffery, London. 

8807. Couptinos for Pires, E. Edwards.—(J. seyrer 
and P. Thirion, France. 

8808. MetaLiic Roormne P.Lates or Suinoues, H. H. 
Lake.—(J. Thorn, United States.) 

8809 Exectrric Switcnes, H. H. Lake.—(S. Bergmann, 
United States ) 

8810. Meratiic Cornice-PoLe Rinos, &c., C. W. Torr, 
London, 

8811. ScurcHinc Macuings, J. Rosicky, London. 

8812. ConTROLLING the SuppLy of Liquips to Tanks, 
G. 8. Neu, London. 

88138. Metattic Roorina Piates or Saincves, H. H. 
Lake.—(J. &. Thorn, United States.) 

8814. MaGazINE SMALL ArM, A. Treeby, London. 

8815. Apparatus for the Recrirt of Corn, F. Schilling 
and J. G, A. Briining, London. 

16th June, 1888. 

8816. Prestrvinc Foop, D. T. Gordon and J. M. 
Lawson, London. 

8817. Makino Butter, 8. W. Bullas, Cradley Heath. 

8818. Construction of Carts, &c., J. Burrough, jun., 
and F, P. Verney, Bristol. 

8819. AgRIAL Raitways, R. C. Sayer, Redland. 

8820. SLorrine, &c., Macuine, J. Kay, Manchester. 


Lorenz, 





7. Fire-escares, A. Neuhaus and C. Ascher, 


mdon, 
8822. Soras or Couches and Cuarrs, J. Rowan, 


wow, 

= CANDLE-MAKING Macuines, J. M. Storrar, 

sent go Fituine Borties, W. C. Martyn, jun., and 
W.E Palmer, Porth. 

8825. Vatve Seatinos for Cisterns, T. Sandbrook, 
Swansea, 

8826. MeasurnING YARN and Tareap in WinpINa, W. 
Gallimore and 8, H. Brooks, Manchester. 

8827. SHUTTLE Box Motions of Looms, W. Smith, 
Manchester. 

8828. SeinDLE Borsters of Sery-actinc Muues, &c., 
R. Taylor, Manchester. 

8829. Cisrern for Water Suprty to WATER-CLOSETS, 
J. F. Calder —(D. S. and A, Keith, Canada ) 

8830. ReversipLe Hovpers in PuotocRaPHic CAMERAS, 
E. Holmes and W. Watson, London. 

8831. Crusninoc and Mixina Mortar, E. Chatham, 
Rhos-y-medre, 

8832 Consrructinc Buitpine in ALLUVIAL Soits, G. 
i. Leane, London. 

8834. Lace, &., T. L. Hameyer and H. Simpson, 
Bradford. 

8834. Ratcuet Braces, H. Corden, Hull. 

8835. Lamps, W. T. Webber, Birmingham. 

8836. Swircu, &c , G. J. Philpott and G. H. Alderton, 
Brighton, 

Extinction of Fires by Water, W. W. Smith, 
Maidstone 

8838. Tunannenenene, J. L. Garsed and F. W. Green, 
Halifax. 

8839. InstRUMENTS for Tracinc CircLes, U. Schoerner, 
London, 

8840. Paper Pup, A. Boake and F, G. A. Roberts, 


mdon. 

8841. Proretuinc and Sreerina Boats, F. O. Fergu- 
son, London. 

8842, Foor-baLis, A. Cunningham and F. H. Ayres, 


ndon. 

8843. Raisina Water through Lirts, 
London. 

8844. Sree., P. Evans, Liverpool. 

8845. ScREW-PROPELLERS of VESSELS, 
Liverpool. 

8846. Fire-escare, &c., C., D. N. 
Liverpool. 

8847. Mincine Meat, J. Hunt, London. 

8848. CaNDLEsTIcks, F, C. Poulter, London. 


F. Norridge, 


Pp. Evans, 
and J. Coutts, 


8849. Gas Lamps, 8. Bennett, London. 

8850. CaseMENT Stay, G. Ginn, London. 

885i. Hotpino-up Trousers, H. Richardson, London. 
8852. Consuminc Smoke in Furnaces, J. E. Hall, 


London. 

8853. VeLocipepes, I. W. Boothroyd, M. D. Riicker, 
g P. L. Renouf, London. 

8854. BLowino Enaires, C. J. Galloway and J. H. 
Peng owe. London. 
$55. Fire-escapes, W. J. Edwards, London. 

S850. Kyittino Macuines, H. Kiddier, on 

8857. Toy and the like Musica. InsTKUMENTS, G. Cole, 
London. 

8858. Measurtnc Liquips, W. Willis ‘and J. and W. 
Smith, London. 

8859. Minino and other Pumps, G. Lansell, London. 

8860. Book Racks, E. A B. Beaumont, London. 

8861. Hinoe, J. Wright, London. 

8862, TreaTinc Metats, G. W. Gesner, London, 

8863. Wueexs, A. Doig, London. 

bag le Ececrric TELL-TALE Mecuanism, D. A. Aird, 

mdon, 
8865. SuprorTina Lapies’ Sxrets, H. L. Halliburton, 
ndon. 

8866. Wearinc AppareL, H. Dobell, London. 

8867. Music STanp, . Daw, Sevenoaks. 

8868. TrEaTMENT of Rueumatics, E. W. Gornberg, 
London. 

8869. Mepicixe, H. G. Noakes, E. I. Tucker, and D. 
Clark, London. 


18th June, 1888. 
8870. CatcuLaTinG Rutes and Devices, 8, W. Cuttriss, 
5. 
age Evectric Bett Pusues, &c., J. I. Ryder, Derby- 
shire. 


8872. Arrernoon Tea TaBie, B. M. Bidwell, Fenny 
Stratford. 
8873. Lasts, J. M., 
icester. 
8874. GALVANISED IRon Sare for Meat, T. H. Wyatt, 
Charfield. 


J., A. J., and 8. A. Gimson, 


8875. Rattway Ticket Distrisvtor, &c., J. Harper, 
Inverness. 

Serna Enarnes, R. Welford, North 

ylton. 

8877. Rotter Birnp Furniture, F. Pilling, Man- 

ester. 

CARTRIDGE 
London. 

a Cement, T. C. Fawcett and T. Castle, 


Loapinc Macnaines, A. Tenner, 


ba = oe Fisrovs and other Piants, J. Russell, 
t 


Coatinc Tea with Sucar, W. Kloen, Bir- 
mingham. 

8882. Lamp, T. and A. E. Penn, London. 

8883. Steam Traps, Sir W. Vavasour, Bart., London. 

8884, Universal WHEEL Springs, Sir W. Vavasour, 
Bart., London. 

8885. MoTIvEe-POWER Enaines, T. Carter and T. Cooper, 
London. 

8886. Tram-cars, J. Hughes and C. Lancaster, 
Liverpool. 

8887. Buckie Fastenine for Neckties, H. Coppin, 
London. 

8888. WHeeEts, 8 C. Joyce, Enfield. 

8889. Pranorortes, 8. thompson and E. W. Shackell, 
London. 

8890. Steam Invectors, C. A. Day.—({S. 0. Johnson, 
United States.) 

8891. CLosine Canisters, &c , T. Rawson, London. 

8892. Jomntna the Enps of Rais, C. Baddeley.—{J. 
Adams and J. B. Brannen, aap States.) 

8893. WaTeRPROOF SHEETS for Beps, H. and E. W. 
Davy and R. E. Donovan, London. 

8894. Gas Pires or Burners, J. Bennett, London. 

8895. Serine Lockine Device, A. M. Hobson, H. B. 
Phillips, and W. Mitchell, London. 

8896. Forxcine Seeps, G. W. Butt, London. 

8897. VELocIPEDE Sapp.ies, A Flint and A. J. Eade, 
London. 

8898 ExrTiNGcuIsHING Fire, G. A. Grindle and M. 
Vinning, London. 

8899. Bakine Breap, A W. Lake.—(T7. Hyatt, United 
States.) 

8900. Compass NEEDLES, J. 8. Christopher, London. 

8901. CoMBINATION of WHISTLES to SPEAKING TUBES, 
H. E. A. W ndon. 

8902. Szcunina the Hatcues of VessE.s, A. J. Boult. 

, Turkey.) 

8903. Menamooan PeNHOLDERS, 
(0. Witt, Germany.) 

8904. PRINTING on CetiuLorw, A. J. Boult.—(7. J. 
Gleason, United States.) 

8905. ELecrric Batteries, H. Lahousse and Co. and 
C. Collé, London. 

8906. Empossina by Means of Biocks, T. J. Palmer, 
London. 

8907. ArPLIANCE for DisinrectiING CLotHEs, A. Dowling, 


W. P. Thompson.— 


mdon. 
8908. Macaines for WasHinc, CHuRNING, &c., A. 


Dowling, London. 

8909. Signats and Pornts of Raitways, G. Edwards, 
London. 

8910 Sewine Neepies, H. H. Lake.—(&. Kempshall, 
United States.) 

8911. Reapinc Macuines, H. H. Lake.—(C. W. Cheney, 
United States.) 

8912. ELectric Meter, H. Raison, London. 

~ — of Postat Wraprers, L. P. Leclercq, 

mdon, 





8914. Postat Wraprer for Sampiys, L. P. Leclercq, 


mdon. 

8915. ADVERTISING SueEeT with a Marcu Box, H. J. 
Haddan.—(C. B. Loeck, Germany.) 

8916. 5, saa Cc. W. Curtis and W. J. Brown, 


on. 

8917. oo or Tr? for Ventcies, C. J. J. G, Petrzy- 
walski, London. 

8918, VaLve Nur Lock, A. M. Clark.—{W. H. Vanwort 
and EB, A, Devau, United States ) 

8919. Exectric Case, J. G. Lorrain.—(La Société d’ Ex- 
ploitation des Cables Electriques, systeme Berthoud-Borel 
et Compagnie, Switzerland.) 

8920. ELecrric Caste, J. G. Lorrain.—(La Société d’ Ex- 
ploitation des Cables Electriyues, systeme Berthoud-Borel 
et Compagnie, Switzerland.) 


19th June, 1888. 


8921. Save Guarp against Dirt in the Ironino of 
Linen, F. B. Langham, London. 

8922. Dye Sturrs, A. Bang.—(Messrs. Dahl and Co., 
Prussia.) 

8923. Pocket Fire Escape, W. C. Perrins, Birming- 


ham. 

8924. Looms, H. J. Allison.—(H. Sawyer and Roswell! S. 
Douglass, United States.) 

8925. Merats, R. P. Wilson, F. J. Wall, F. A. Thurston, 
T. L. Bibbins, and W. L. Flanagan, ‘London. 

8926. Steam Boixers, C. H. Twist, London. 

8927. MeraLiic TuBes and Pvates, R. E. P. Craven, 
Leeds, 

8928. MeTa.Liic Tuses, R. E. P. Craven, Leeds. 

$929. Piates for Garpen Dutcn Horss, J., sen., J, 
jun., and G. Draydon, Bodmin. 

89: . boots and Suogs and Laces, G. T. Stevens, 


Lon 

8931. rsa Srretcuer, W. Christie, Birmingham. 

8932. VerTicaL Muce Spinner, H. T. Bardwell, Paris. 
8933. Detivery of Goons for Corn, F. Schilling and J. 
G. A. Briining, London. 

8934. PrepartNa Woo. Racs, Si1xs, &c., G. Tolson, 
Dewsbury. 

8935. Stone Po.isuinc Macuines, J. Clyne and J. 
Mitchell, Aberdeen. 

8936. VENTILATOR, J. Lumsden, Glasgow. 

8937. Tappets for Looms, J. Knowles aud J. Mercer, 
Blackburn. 

8938. Hair Pix, F. Savory, Painswick 

8939. CooLIna and WARMING AppaRatts for Caza, 
&c., B. Hawken, St. Breward. 

8940. DecoraTino EarTHenware, &c., H. Finney and 
W. Sheldon, Burslem. 

8941. Hanpies of Tennis Rackets, &c., 
Ipswich. 

8942. FEED-HEATING and FEED-SUPPLYING APPARATUS, 
J. Howden, Glasgow. 

8943. WaTerR Exsauster, J. C. and R. C. Mollon, 
Exeter. 

8944. Frames for Packina Imitation Searskry, J. 
Jowett and J. Campbell, Bradford. 

8945. Eartu or Dry CLosets, B. fone analy Bradford. 

8946. Boots and Suoes, T. Gare, Stock 

8947, SmeLiino Bott es, J. Rushford, Middlesbrough- 

* on-Tees. 

$948. PaPER-LINED Meta Cartripoes, W. B. Turner, 
Bri 


A. Johnston, 


ris 

8949. Covers for Ketries, Corree-pots, &c.,G. Murray, 
Birmingham 

= ELECTRICAL Traction, C. B. Burdon, Birken- 


gost, Haxp Power Batance Lever BLAcKsMITH’s 
Brast, J. Gartrell, Bodmin. 

“e Pitt-rounpinc Macuine, R. Mullard, Lon- 
on. 

8953. InpicaTors, D. Smith, Birmingham. 

8954. Gioves, C. J. Hall and H. St. J. Winkworth, 
London. 

8955. Pum, D. A. Quiggin, Liverpool. 

8956. Sarety Pin, O. Bottcher, London. 

8957. Tarcet, A. G. Bird, London. 

8958. — ING Bi-carBonaTE of Sopa, M. R. Wood, 

ndon. 

8959. Reauators, F. Lux, London. 

8960. FLusHING CisTERNS, J. King, London. 

8961. Depositine METALS, W. H. Beck.—(4. Lévy, 
France.) 

8962. BorrLe, L. Dove, London. 

8963. BRICKS, Ww. Sayer, London. 

$964. Vauve Gran, C. J. Galloway and J. H. Beckwith, 


G., J. G., and M. O. Rehfuss, 
mdon. 
say hy Batus, E. Hopkinson and D. Appleton, Lon- 


Londor 
8965. + al STAVES, 


= Hank-py e1nG, A. Rhodes and A. Crowe, Hudders- 
field. 


8968. Grooves, G. F. Redfern.—(Société Industrielle 
pour la Schappe, Switzerland.) 

8969. RoLLer Bearinas, E. Edwards.—(Z. A. Schneider 
Germany ) 

8970. Rance Finpers, J. D Lynam, London. 

8971. fgg eaaaaaaiaian Fehrmann and J. King, 


$972. Savane, W. MclI. Cranston.—(The W. A. 
Wood Mowing and Keaping Machine Company, United 
States.) 

8973. Smoke, 8. Elliott, Newbury. 

8974. Guns, H. H. Lake.—(A. F. Styckebruk, Finspong.) 

8975. SropreRING Jars, P. J. and L, Stollwerck, Lun- 


don 

8976. BuvE, H. H. Lake.—(G. H. — oe States.) 

8977. STOPPERING Borties, H. H. —(W. A. Cas- 
well, United States.) 

8978. Fisninac Rees, H. H. Lake.—({C. K. Bradford, 
United States ) 

8979. Tray, H. H. Lake.—(S. B. Pratt, United States.) 

8980. Rinos, P. A. Lumley, London. 

8981. Paper, C. D. Aria, London. 

8982. Meter, W. Key, London. 

8983. Cuucks, R. J. Pratt, London. 

8984. TwisTine Sitk, W. P. Thompson.—(J. A. Chap- 
man, United States.) 

8985. ScREw Prope ters, 8S. J. Tucker, Liverpool. 

8986. PROPELLING VESSELS, J. Wilson, Liverpool. 

8987. Timper, J. Wilson, Liverpool. 


8988. Corsets, R. Cooper, Liverpool. 

8989. Looms, W. P. Thompson.—(E. Oldyield and J. 
Rush, United wee) 

8990. Motors, W. P. Thompson.—(J. B. Erwin, United 
States ) 


8991. Eases, J. Wilson, Glasgow. 

8992. Cork EXTRACTORS, re Jensen. —(R. B Gilchrist, 
ona" te States.) 
993. BuTTON-HOLE Fi1es, G. Valiant and C. Dancel, 
go 

8994. Pumps, H. M. Close, London 

8995 SuHetts, E. L. Za inshi, London. 

8996. Boots, G. Valiant, London. 

8997. Door Cuecks, H. A. House, sen., and H. A. 
House, jun., London. 

8998. Syrineg, A. Tertis, London. 

8999. Straps, A. M. Clark.—(W. H. Phe'ps, India.) 

9000. Fire Resistinc MaTekiaL, E. Langen, London. 


20th June, 1888. 


9001. Sewrna Macuines, C. Huelser. —(P. Jansen, 
Belgium.) 

9002. Licutine, C. Huelser.—(A. Jean, France.) 

9003, ATTACHING CARDED ARTICLES, 8. Willett, London. 

9004. Coucues, J. Mole, Liverpvol. 

9005. DYNAMO-ELECTRIC Mac HINES, F, Wynne, London. 

9006. Cement for FLoor Coverina, H. Berkeley, Scar- 
borough. 

9007. Paps for Tortet, &c , W. C. Jones, Chester. 

9008. Roxtune Cuips for Springs of CarriaGeEs, G. 
Skidmore and T. Jones, Wednesbury. 

90 9. Benpinc SHEET Metags, "Webster and J. 
Howarth, Coventry. 

2010. Brush or Broom Fasteners, T. I. Gray and E. 
E. Arkless, Blyth. 

9011. Friction CiLutcHEes, R. Woodhouse and 8, 
Mitchell, Bradford. 

9012. Piece ROLLING Mitts, D. G. Law, Bradford. 
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9013. Cooxine Urenst, F. Fancott, 
9014. Seapine Hats, G. H. Bruce, Birmingham. 
9015, Maxine Paper, G. Mills and G. H. May, Glas- 


gow. 
9016. Saow Cases, W. Parnall, Bristol. 
9017. Wuiuxpow Fastener, T. Ash and R. Peacock, 


Leeds. 

918. Hosrery Pants, A. Paget, Loughborough. 

9019. Domestic Fire-piaces, J. C. Parker, G we 

9020. Licut Lamp, I. Krause. Londun. 

—. Movuntine Satis for Boats, &c., A. Macandrew, 

iw. 

9022. Tea Cuests, &c., J. C. W. Stanley and L. B. 
Wrightson, London. 

9023. CrrcULaTING Apparatus for IcE-mMakinc TANKS, 
M. C. ter, Liverpool. 

9024. SuppLyine Licut to PasseNcerRs INDIVIDUALLY 
in Pusiic Conveyances, R. K. Boyle, London. 

9025. Stoprers for Inrants’ Borrugs, A. R. Stocker, 
London. 

9026. Boats, J. H. Carson, London. 

9027. Proputsion of VeHicLes on Roaps, W. Powell, 
London. 

9028. Morors in which Hyprocarson is used, E. 
Butler and T. I. Cammell, London. 

9029. CENTRIFUGAL Macurnes for SEPARATING CREAM 
from Mux, W. L. Wise.—{S. Jénsson, Denmark.) 

9030. Fastenine of Corks, &c., in Borries, C. A. 
Lewis, London. 

9031. Pressine Hay and Srraw, V. I. Allen, Lon- 


on. 

9032. Evecrric Arc Lamps, W. R. Mortimer and J. 
Holloway, London. . 

9033. Treatinc Hipe to Ostarn GeLaTinous MaTTeR, 
F. W. P. and L. P. Swinborne, London. 

9034. Maxinc UmBretia Riss, &c., J. Edmonds, 
Birmingham. 

9035. ComBINED Piano and Harmonium, J. W. Erbe, 
London. 

<=. Grinpinc Macurve for Saws, G. Carlsen, Lon- 

nD. 


on. 
9037. Mowrnc Macutrnes, P. Pierce, London. 
9038. Grinpinc Macuinss, T. Plesner, London. 
9039. Repropucine ARTicLes to Tempet, H. David- 
son, London. 
9040. Locks for Hampers, W. P. Ellmore, London. 
9041. Maxine Lyrusions of Tea, F. E. V. Beanes, 
London. 


Beanes, London. 
9043. ConcENTRATED Foon, J. M. Clark, London. 
9044. Dyernc Faprics, C. and H. Dratz, London. 


2lst June, 1888. 
9045. WaLkine Stick and UMBRELLA ComBinep, W. 
illips, London. 

9046. MaGNETO-ELEcTRIC Betis, E. Cox-Walker and 
A. A. C. Swinton, London. 

9047. Kxitrep Loop Fasaric, F. W. Rawstron and J. 
Chapman, Shelf. 

9048. Brace for Swirts, E. Rushton, Manchester. 

9949. ANERoID Barometers, F. G. Philtips. London. 

9050. Lapper Bracket, J. Neild, Manchester. 

9051. BrusHes, &c., M. W. Utting, Liverpool. 

9052. Boxes, K. G. Krikorian, London. 

9053. Door Furnirvre, T. Hill, Birmingham. 

905t. Caimney Heap or Pot, W. Peyton, Leeds. 

9055. Picks EmpLoyep for Mininc Purposes, F. Turner, 
Bradford. 

9056. Preventinc Corrosion of Propetter BLapes, 
W. Scotson, Sheffield. 

9057. Steam Borer and other Furnaces, A. W. 
Bennis, Manchester. 

9058. Taps for Wives, &c., G. F. Webb, London. 

9059. AppLyrmse Ligumps to Mucous Liyine of the 
Nostrixs, &c., H. G. Turner, Manchester. 

9060. VaLves of Inp1a-RUBBER, &c , J. Thompson and 
J. T. Hailwood, Rochdale. 

9061. Fasteninc JeweLiery t> Carps, F. A. Walton 
and W. Pearce, Birmingham. 

9062. Motor Excauves, W. P. Theermann, Manchester. 

9068. Cark AxLe Lusricators, St. J. V. Day. (J. J. 
Stever, United States.) 
5 LE Stoppers, W. H. Aston, London. 

9065. BorrLe Storrers, W. H. Aston, London. 

9066. Acruatixe Door Locks, J. C. Park, London. 

9067. Frre Stanps, J. Day, Bradford. 

9068. Drawinc-Orr Ro.tiers for ComBinc MAcHINEs, 
J. Brook and J. Taylor, Bradford. 

9069. Mariner's Compass, J. C. Dobbie, Glasgow. 

9070. Derent Brake for Spinninc SpPinpDLEs, J. M. 
Hetherington, Manchester. 

9071. Lockine Raitway CarriaGE Doors, J. A. Hope, 
Glasgow. 

9072. Dress DisTENDERs or Busties, G. R. McDunald, 
London. 

9073. Cartripcegs, G. A. Farini, London. 

9074. Door Sprines and Cxuecks, G. F. Newman, Bir- 
mingham. 

9075. Tin Sworps for Cuitprex, L. A. Groth.—(J. 
Kritzner, Germany.) 

9076. SHarpenine Penciis, L. Wolff, London. 

9077. Jacquarps, G. H. B , London. 

9078. Marxsprinc Winner for Cuocks, &c., H. E. 
Webb, London. 

9079. + gaa WatTerinc Can and Hoss, J. B. Petter, 

mdon. 

9080. Parquetry Fioorine, T. Robb, Glasgow. 

9081. Stays or Corsets, F. Morris, London. 

9082. Doxts and their Apraret, J. L. Hinde, London. 

9083. Dots’ Houses, J. L. Hinde, London. 

Kyittixc Frames, J. A. Barfoot and H. C. 
Holmes, London. 

9085. Stretcninc the Wires of Pianororres, A. J. 
Cresswell, London. 

9086. Domestic Frre-pLaces, M. T. Neale, London. 

9087. Pins, B. E. Azulay, London. 


SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


$78,522. Hover ror Sanp-parer, 7. L. Prevost, 
Racine, Wis.—Filed April 21st, 1887. 
Claim. — The combination, with the base-plate, 
of a hand grasp attached thereto, and the pivotted 
clamping jaws having operating extensions in close 
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roximity to the said hand grasp, said extensions 
ing rigidly connected with said clamping jaws, sub- 
stantially as described. 


550. Bosh Piate ror Buast Furnaces, J. Ken- 
nedy, Pittsburg, Pa.—Filed December 12th, 1885. 
Claim.—{1) A blast furnace having water cooled 
horizontal bosh tes, constructed substantially as 
described, embedded in the walls of the bosh, anda 
cally unbroken exterior wall of masonry, sub- 


practi 
stantially as and for the purposes described. (2) A 


378,550] 





bosh plate for furnaces having two separate water 
pipes or channels extending through it, with a 
supporting flange extending between the pipes or 
channels, and an open space between the adjacent 
sides of the two pipes or channels, substantiaily as 
and for the purposes described. 


378,663. Srzam Motor, 0. E. 
Tenn.— Filed May 6th, 1887. 
Claim —The generator made of conical form and 
having the concave bottom, in combination with heat- 
ing appliances beneath it and means for introducing 
water within it, substantially as described. In 
combination with the conical generator having the 
concave bottom and provided with the perforated 
head or nozzle located centrally, the appliances 
for heating it. The conical generator 

having the concave bottom and the screw-threaded 
upper end or neck, whereby it is rendered removable, 
substantially as described. The combination, with 
e conical generator having the concave bottom, of 
the means for introducing or spraying water into said 
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tor, the conical inclosing case, and means for 





9088. Pistons for Steam Encixes, B. Bi 
London. 

9089. Soaps, F. Wheen, London. 

9v90. Horizontat TuscLar Boiter, L. White, jun., 
W. Y. Baker, and C. J. Watts, London. 

9091. Prevention of FERMENTATION or DECOMPOSITION, 
J. A. Muller, London. 

9092. Sienat Lantern for Sea, J. Lawson.—(J. M. 
Banks and J. H Storey, New South Wales.) 

9093. VecEraBLe Fire, E C. de Bollemont, London. 

9094. Uritisinc Liquip Hyprocarson Fvets, A. 8. 
Jones, London. 

9095. Gtass Backed SHADED ENAMELLED Letrers, W. 
Saunders, London. 

9096. CoLLars, &c., for Horses, W. Hoare, London. 

9097. Garpen Suears, J. T. Hughes, London, 

9098. VENETIAN BLixps, A. Smith, London. 

9099. Botrie Bac or Envevort, E. H. Hale, London. 

9100. Fire Dravexter, R. Nelson, London. 


+ tti, 





heating, substantially as described. The combina- 
tion, with the generator, of the means for introducing 
water or spray within it, the means for heating, the 
valve casing and valve arranged above said generator 
and in communication therewith, and the steam 
cylinder and its piston arranged above the valve casing 
and mounted thereon, substantially as described. The 
combination, with a rotary cut-off valve having re- 
cessed ends, of the bearing Q! around the operating 
shaft, and the spring-pressed stud S!, bearing against 
the opposite end of tne valve, whereby it is pressed 
against the said bearing Q! and leakage of steam pre- 
vented, substantially as described. 


378,909. Avromatic Horse Feeper, P. Dodd and J. 
H. Thomas, Newark, N.J.—Filed September 24th, 


1887. 
Claim.—{1) An automatic feeding device comprising 
a feed box with a lower hinged door, a lever having a 
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rack arm, and an alarm clock having a pinion in con- 
nection with the alarm mechanism adapted to 

with the rack arm of the lever, substantially as de- 
scribed. (2) The automatically operating feed box, 
comprising the box proper having the lower hin; 
door, the lever having the lower curved end and the 
rack arm at the upper end thereof, the bracket casting 
constructed as set forth, and the clock se meng in 
said casting and having an alarm mechanism, with 
one portion of which a pinion is provided which en- 
gages with the rack arm of the lever, substantially as 
described, (3) The combination, with the side of the 
feed box, of the curved shell bracket casting havi 
the front recesses and the rear annular ring adap’ 








to support an alarm clock, as set forth, and the lever 

D, tl to said box, substantially as described. 

(4) The combination of the extended shaft 8, of the 

clock alarm mechanism having the ng od 8! thereon, 

and the integral thumb piece, and the lever D, carry- 
ing a rack arm on its upper end to engage with the 
pinion S!, and having its lower end curved, as set 
forth, whereby a door is held in a closed position and 
rele: when desired, substantially as described. 

(5) An automatic feed box comprising the box pro} 

having a hinged door at its lower end provided with a 

recess a, the bracket casting B, the alarm clock C, 

having the extended shaft S and pinion 8!, and the 

lever D, having the lower curved end and provided 

with the upper rack arm fulcrumed on the plate D!, 

substantially as described. 

378,945. Automatic APPARATUS FOR THE SaLe OF 
Newspapers, &c., R. Alexander-Katz, Berlin, Ger- 
many.— Filed June 29th, 1887. 

Claim.—{1) In apparatus for the automatic sale of 
newspapers or other articles, a series of uj right com- 
partments, a movable bottom for said eowpartments, 
a shaft or cord for moving said bottom, a lever, pawl, 
or ratchet wheel for turning said shaft with a step-by- 
step motion, each step of such motion uncovering the 
lower end of one of the compartments in order that 
tle newspaper or other article contained therein may 
fall by its own gravity, substantially as set forth. (2) 
A series of upright compartments, a movable bottom 
therefor, and a shaft and cord for moving the latter, 
in combination with a ratchet wheel, pawl, and lever 
for operating said bottom by a step-by-step motion, 
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and a coin receiver arranged in relation to said lever, 
in order that the fall of each coin into said receiver 
shall determine the operation of said lever and oe 
on said ratchet, and the a uncovering of the 
lever end of one compartment through which the news- 
paper contained therein falls by its own weight, sub- 
stantially as set forth. (3) The channel / and the coin 
receiver m, in combination with the lever d, on one 
end of which said coin receiver rests, the pawl s, 
carried by said lever, the ratchet wheel z, engaged by 
said pawl, a shaft and pulleys turning with said 
ratchet, a series of upright compartments for holding 
newspapers or other articles, a movable bottom for 
said com ents, and cords extending from said 
bottom to said pulley in order that the fall of each 
coin into the coin receptacle may cause the lower end 
of one of the compartments to be uncovered and the 
newspaper or other article contained therein to drop 
through, substantially as set forth. 

379,038. Compinep Cock anp SyPHon For STEAM 
Pressure Gavuces, £. A. Wood, Utica, N.Y.— 
Filed September 26th, 1887. 

Claim.—In a combined cock and syphun for steam 
gauges, a chamber divided into two com ents by 
a perforated partition, the receiving end of the per- 
foration located above the discharge end, an inlet pipe, 


[379038] 





an outlet pipe extending from the top of one compart- 
ment above the inlet of the other compartment and 


378,966. Grupser, A. EB. Lyman, Warren, Ohio,—Filed 
August 3lst, 1887. 

Claim.—(1) The combination, with the beam, of the 
a standard, and a V-shaped shoe secured or 
connected at the rear end of one side to the lower end 
of the standard and provided with the V-shaped knife 
above its bottom face, substantially as set forth. (2) 
The combination, with the beam A, of the standard B, 
depending therefrom and curved thereunder, the 
V-shaped shoe B! at one side of the lower end of the 
beam, and the knife secured within the shoe above 
its lower face, substantially as set forth. $s The 
combination, with the beam A, of the standa , the 
V-shaped shoe B! at the lower end of the standard, and 


[378,966] 








provided between its upper and lower faces with the 

ve D, the two-part carrier E within said groove, 
and the knife or cutter secured by said carrier, sub- 
stantially as set forth. (4) The combination, with the 
beam A, of the standard B, the V-shaped shoe 
integrally connected at one side at its rear end with 
the lower end of the standard and having the groove D 
between its upper and lower faces, the knife carrier E, 
formed of the sections ¢! «2? having an interlocking 
joint F at their rear ends, and the knife sections havin, 
projections e engaging the outer ends of the shoe, an 
the bolt H, securing the knife sections and the 
gl at the rear end of the shoe, substantially as set 
orth, 


379,194. Feep Device ror Dritiinc Macutines, B. F 
Barnes, Rockford, Ill —Filed October 4th, 1887. 

Claim.—(1) In a feed operating mechanism, the com- 
bination of a gear wheel, a screw mounted in a bearing 
slidable in a right line toward and away from the gear 
wheel, and a spring for holding the screw in engage- 
ment with the gear wheel, substantially as set forth. 
(2) In a feed operating hani the binati 
of a hand lever, a gear wheel mounted in said lever, a 
bearing slidable in longitudinal parallel ways, a screw 
supported in said bearings, and means for sliding the 
bearings, and hence the screw, away from and toward 
the gear wheel, substantially as set forth. (3) In a 
feed operating hani the bination of the 
hand lever, a gear wheel mounted in said lever, a 
bearing slidable in longitudinal parallel ways, a screw 











supported in said bearing, and a thumb lever con- 
nected with the bearing for disen, e screw 
from the gear wheel, substantially as set forth. (4) 
In a feed operating mechanism, the combination of a 
a gear wheel mounted in said lever, a 
bearing slidable in 1 tudinal parallel ways, a screw 
supported in said bea: ges a spring for holding said 
screw in engagement with said gear wheel, and a rod 
connecting the slidable bearing with the thumb lever 
for disengaging the screw from the gear wheel, sub- 
stantially as set forth. (5) In a feed ting 
mechanism, the combination of a pivotal hand lever, 
a gear wheel mounted in said lever, a screw- 
slidable in longitudinal parallel rs a a screw mount 
in the said bearing, means for sliding the bearing, and 
hence the screw, toward and away from the gear 
wheel, and a hand wheel to rotate the screw, substan- 
tially as set forth. 


379,249. Lamp Extincuisner, £. J, Shar, Walsall, 
England.—Filed May 17th, 1887. 

Claim.—In a lamp, the combination, with the wick 
tube, of an automatic extinguisher comprising a 
metallic part arranged to cover the end of the wick 
tube when the wick is lowered, and formed with 





points or serrations uponeedge dthar whichis tow the 
wick, depending portions or counter weights, and 
pivotal supports therefor attached to the wick tube, 





communicating with the gauge, and a trap or openi 
in 4 = compartment by which it can be drained, 
as set forth, 





LXV. 








y the extinguisher is rendered laterally movable 
to allow the upward passage of the wick, substantially 
as described. 




















